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NP45 
- portable power quality analyzer
np45 power quality analyzer is the professional portable device to measure 
and analyze the power system quality. supply the harmonics analysis and power 
quality data analysis. also provide big memory for the data storage. which is used 
to make the long term logger measuring to power system. the pC software can 
simply upload the data to pC for full analysis.

Features

•	 5.6"	TFT	color	screen.	640	x	480	pixel.
•	 Waveform	real-time	display	(4	voltages/4	currents).
•	 Half	cycle	RMS	measurement	(voltage	and	current).
•	 Measurement	of	TRMS	currents	up	tp	6000	A	(with	additional	probes	mode).
•	 Measurement	in	1-phase	and	3-phase	systems	(3	-	and	4-wire).
•	 Measurement	of	voltage.	current.	harmonics.	power.	energy.	inrush	current.	flicker	and	other.
•	 Graphical	presentation	of	data	in	a	waveform	and	vector	diagram.
•	 Record	of	events:	dips.	swells.	overvoltages.
•	 Power	quality	according	to	EN-50160	standard	or	user-defined	limit.
•	 Registration	of	user-defined	parameters	in	the	32GB	internal	memory	(registration	time	from	2	h	up	to	1	year).
•	 Ethernet	interface	for	remote	operation	of	the	analyzer.
•	 USB	Host	to	move	archive	data		and	screenshots	to	an	external	USB	memory.
•	 Safety	standards:	EN	61010-1.	CAT	III	1000V	/	CAT	IV	600V.
•	 The	analyser	set:	analyzer.	voltage	tests	leads	aligator	clips	(5x).	DC	power	adapter.	CD	with	software.	user’s	manual.
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NP45 - portable power quality analyzer

MEASUREMENTS	MoDES

1Scope

View	the	voltage/current	
waveform and readings. 

Cursor zoom function.

2 Voltage/Current/Frequency

Measure	voltage/current/frequency	
and crest factor.

3Dips & Swells

Capture the abnormal event. 
such as swells. dips. interruption 

and rapid voltage change.

4 Harmonics

Harmonics	and	interharmonics	measu-
rement	up	to	the	50th.	parameter	DC	

component.	THD.	K-factor.

5Power and energy
Full power parameters measurement 
including	Vrms/Arms/KW/KVA/KVAR/
TPF/DPF	and	energy	data	KWh/

kVAh/kVARh.

6 Flicker

support measure the parameters pst 
(<10	min).	Plt	(<2	hrs).	also	Pst	(1	min)	
for	quick	feedback	and	instant	flicker	

pinst in trend.

7Unbalance

Check	the	unbalance	in	3	phases	
based	on	EN	61000-4-30	standard.

8 Transients

Capture	waveform	at	high-resolu-
stion during a variety of disturbances. 

maximum	100	events.	
sample	rate	20Ks/s.
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Shows the phase relation between voltages and currents in a vector diagram divided in 30 

degree sections. The vector of the reference voltage L1/A points to the horizontal direction. 

Additional numerical values are given: negative voltage and negative current unbalance 

percentage, unbalance percentage of zero sequence voltage and zero sequence current, 

fundamental phase voltage and current, frequency, phase angles.  

Function keys instruction:  

【F1】:  Switch measured parameters, V displays all voltages; A displays all currents. L1, L2, 

L3 give simultaneous display of phase voltage and current.  

【F4】:    Return to unbalance table screen.  

【F5】:    Switch between RUN and HOLD. 

3.8 Transients  

The Analyzer can capture waveforms at high-resolution during a variety of disturbances. The 

Analyzer will give a snapshot of the voltage and current waveforms at the precise time of the 

disturbance. This allows you to see the waveforms during transients.  

Transients are fast spikes on the voltages waveform. Transients can have so much energy that 

sensitive electronic equipment can be affected or even damaged. A waveform is captured each 

time that the voltage exceeds the setting limits. A maximum of 100 events can be captured. The 

sample rate is 163.84kS/s. 

 Waveform display 

 

Function keys instruction:  

【F1】: Playback captured Transients waveforms. 

【F2】: Let waveform adapt to the size of screen automatically 
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 1.5 Screen and Function Keys 

The Analyzer has different screen types to present measuring results. 

 Table screen 

 

Table screen gives an instantaneous overview of important numerical measuring values under 

Volts/Amps/Hertz mode.  

Screen information:  

① The screen header shows current measurement mode, some information will 

display in scroll. 

② Table in the middle of the screen display the measurement parameters and value, 

which depends on measurement mode, phase number and wiring configuration. 

③ Function option lies in the bottom of the screen, corresponding to 【F1】~

【F5】key. 

  Function keys instruction: 

【F4】: Open Trend screen. 

【F5】: Switch between RUN and HOLD.  
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The Bar Graph display shows the percentage contribution of each of the components related to 

the fundamental or full signal. A signal without distortion should show a 1st harmonic at 100% 

while the others are at 0: in practice this will not occur because there always is a certain amount 

of harmonics resulting in distortion.  

A sinewave becomes distorted when harmonics components are added to it. Distortion is 

represented by the Total Harmonic Distortion (THD) percentage. The display can also show the 

percentage of the DC component and each harmonic ratio.  

【◄】【►】 arrow keys are used to position the Cursor on particular bar. The screen header 

will show harmonic voltage/current, harmonic component ratio, frequency and phase angle. If 

not all bars are shown on the screen, you can bring the next set within the viewing area by 

moving the Cursor off the left or right end of the screen.  

Function keys instruction:  

【F1】:  Selection of harmonics type: voltage, current. 

【F2】:    Selection of bar set to be displayed: L1, L2, L3, N or all 

【F3】 :  Interharmonics display on/off 

【F4】:  Acess to table screen 

【F5】:  Switch between RUN and HOLD. 

 Table Screen 

 

The table screen lists all the harmonic parameters, including Harmonic Voltage, Harmonic 

Current, Interharmonic Voltage and Interharmonic Current. Select next page with up/down 

keys. 

        Function keys instruction: 
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resulting flicker of a 60W lamp. A high flicker reading means that most people would find the 

luminance changes irritating. The voltage variation can be relatively small. The measurement is 

optimized to lamps powered by 120V/60Hz or 230V/50Hz. The Trend screen shows changes 

of instantaneous flicker sensation level over time.  

Note: Flicker function is not applied to 400Hz power system measurement. 

 Table 

 

Function keys instruction:  

【F4】:   To open PF5 Trend screen 

【F5】:   Switch between RUN and HOLD 

Parameters instruction: 

Pinst：Instantaneous flicker 

Pst：   Short-term flicker severity (measured in ten minutes). 

Plt：    Long-term flicker severity (measured in two hours). 
3.7 Unbalance 

Unbalance displays phase relations between voltages and currents. Measuring results are based 

upon the fundamental frequency component (50 or 60Hz, use symmetrical components). In a 3-

phase power system, the phase shift between voltages and between currents should be close to 

120°. Unbalance mode offers a measurement table and a vector diagram screen. 

 Table 
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Chapter 3 Function Introduction 

3.1 Scope 

Scope mode shows voltages and currents in the power system under test by means of 

waveforms. Also numerical values are shown such as phase voltages, phase currents and 

frequency etc. The Scope waveform screen offers an oscilloscope style of display of voltage 

and current waveforms with a fast update rate. The screen header shows the related rms 

voltage/current values. Channel L1/A is the reference channel. 

 

Function keys instruction:  

【F1】: Select the waveform to be displayed: U displays all voltages and I displays all 

currents. L1, L2, L3 and N (neutral) simultaneously display voltage and current of the selected 

phase.  

【F2】: Press this key to adjust the waveform display automatically according to screen to get 

a better observation effect. 

【F3】: Enable or disable the cursor. After enable the cursor, the waveform value at the Cursor 

position are displayed in the screen header. Move cursor by pressing【◄】or【►】key. 

【F4】: Open/close the Zoom function. After open the Zoom function, zoom waveform though 

pressing direction keys. 

【F5】:    Switch between HOLD and RUN.  

After starting measurement, press 【SAVE】key  to save  current screenshot or measured data. 

3.2 Voltage/Current/Frequency 

This function is used for measuring steady voltage, current, frequency and crest factors. The 

Crest Factor (CF) indicates the amount of distortion; a CF of 1.41 means no distortion and 
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 Trend 

 

Both voltage and current are recorded to help user to observe causation of causing 

deviation. 

Function keys instruction:  

【F1】: Switch between voltage and current trends, the header shows parameters being 

displayed.  

【F2】：Access to Events tables 

【F3】：Open /close cursor,  remove cursor by 【◄】【►】key after cursor is opened. 

【F4】：Open /close Zoom function. 

【F5】：    Switch between RUN and HOLD. 

Event criteria such as threshold, hysteresis and others are preset, but they may be adjusted. The 

adjustment menu is reached via the 【SETUP】 key and limits setup.  

 Events tables 

 

Power Quality Analyzer                                                                                                                    User’s Guide 

 

                                                       -28-  

【F3】: select %f or %r to display harmonic. 

【F4】: Return to bar graph of harmonic 

【F5】:  Switch between RUN and HOLD. 

Instruction: 

%f: the percentage of harmonic component and fundamental signal. 

%r: the percentage of harmonic component and signal RMS value. 

 

3.5 Power and Energy 

Power and Energy displays a table with all important power parameters. The related Trend 

screen shows the changes over time of all measuring values in the table. The power 

measurement is compliant with IEEE1459. 

 

 Table screen 

 

Parameters instruction: 

P (kW): active power. 
S (kVA): apparent power, multiply voltage RMS by current RMS. 
Q1 (kvar): reactive power of fundamental waveform. 
PF: power factor, divide active power by apparent power.  
cosФ: displacement power factor, the cosine value of angle between fundamental voltage 

and current. 
tanФ: the ratio divided reactive power by active power.  
Urms: voltage root mean square. 
Irms: current root mean square. 

：inductive load    ：capacitive load 

Q1：the computing method is as below: 

 Reactive vector power of fundamental:  
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Function keys instruction:  

【F4】:  Open Phasor screen.  

【F5】:   Switch between RUN and HOLD. 

Parameters instruction: 

Uneg: Negative sequence voltage unbalance 
Ineg： Negative sequence current unbalance 
Uzero:  Zero-sequence voltage unbalance   
Izero:   Zero-sequence current unbalance  
Ufund： Fundamental voltage   Ifund：Fundamental current 

ФU(°) ：Fundamental voltage angle  ФI(°) ：Fundamental current angle 

ФI-U(°) ：The angle between fundamental voltage and current 
The angle of each phase voltage and current is relative to angle of reference voltage L1/A. 
 
 Phasor 
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NP45 - portable power quality analyzer

MEASUREMENTS	MoDES

9Inrush current

Capture the surge currents that occur in a large 
	or	low-impendance	load	comes	on	line.

10 Logger

record the measuring data as selectable para-
meters and interval. duration. the saved data in 
tF card. which can be downloaded to pC by usb 

and	check	by	Power	View	software.

11

Monitor

Measure	all	the	parameter	Vrms.	Arms.	harmo-
nics.	flicker.	dip.	swell.	rapid	voltage	change.	

interruption. unbalance. frequency at the same 
time. checkwhether meet the requirements 
limited	by	users	or	default	standards	EN50160.	
The	monitoring	time	lasts	from	2	hours	to	7	days.

lUMEl	PoWER	ANAlyzER	SoFTWARE
LUMEL Power Analyser is easy operation software to make the remote control to analyzer and view the download data.
 auto scan the device connected to pC through lan interface remote control interface

Monitor	the	user-demanded	parameters

Visual	view	of	data	trend	(max.	min.	average) Visual	view	of	data	trend	(max.	min.	average)
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【F3】: Open/ close cursor 

【F4】: Open/ close Zoom function 

【F5】: Switch between RUN and HOLD 

The following figure shows the captured transient events: 

 

3.9 Inrush currents  

Inrush currents can be captured by the Analyzer. Inrush currents are surge currents that occur 

when a large, or low-impedance load comes on line. Normally the current will stabilize after 

some time when the load has reached normal working condition. For example the start-up 

current in induction motors can be ten times the normal working current. Inrush is a ‘single 

shot’ mode that records current and voltage Trends after a current event has occurred. An 

Inrush occurs when the current waveform exceeds adjustable limits. The Trends builds up from 

the right of the screen. Pretrigger information allows you to see what occurred in advance of 

the inrush.  

 Trend display 
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The file with WAV format could be generated after finishing recording and user could review 
it through PC software. 
 
3.11 Logger 

Logger function is used to record a group of measurement data as your selected parameter, the 

interval selected from 1s to 1hour. When each interval ends, the maximum, minimum and 

average of selected parameters are recorded to memory and then start next interval recording. 

The whole process lasts as you selected duration time and the record parameter are all 

selectable for users. 

Press 【MENU】key, use direction key to select logger function, press 【ENTER】key to 

enter into logger setting interface. 
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For single phase measurements, please use current input terminal L1/A, GND, N and voltage 

inputs terminal L1/A. Voltage phase L1/A is the reference phase for all measurement. 

 

 1.4 Rapid Overview of Measuring Modes 

 MENU 

Below measurements are available with 【MENU】 key:  

 

 

 MONITOR 

Press 【MONITOR】key can enter into monitor function,  can monitor parameters of RMS, 

harmonic, flick, Dips&Swell, interruption, unbalance and frequency. The bar graph screen is as 

blow picture shown: 
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The file with WAV format could be generated after finishing recording and user could review 
it through PC software. 
 
3.11 Logger 

Logger function is used to record a group of measurement data as your selected parameter, the 

interval selected from 1s to 1hour. When each interval ends, the maximum, minimum and 

average of selected parameters are recorded to memory and then start next interval recording. 

The whole process lasts as you selected duration time and the record parameter are all 

selectable for users. 

Press 【MENU】key, use direction key to select logger function, press 【ENTER】key to 

enter into logger setting interface. 

 

 

12 Wave Record
the waveform of voltage and current could be 

recorded through this function, the sample rate 
is	up	to	20k	and	the	duration	time	is	settable.	
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CURRENT INPUT
number of input 4	(3-phase+	neutral)	DC	coupling	

type clamp	current	sensor	with	mV	output

input range depends	on	the	CT	clamps:	5A/50A/100A/1000A/1500A/3000A/5000A/6000A

input impedance 100	kΩ

bandwidth >3kHz

SAMPlING	SySTEM
resolution 8	channels	16	bits	AD

sampling rate 163.84kS/s	for	each	channel.	8	channels	sample	synchronously

RMS	sampling 5000	points	for	10/12	cycles	(according	to	EN	61000-4-30)

pll synchronizacja 4096	points	for		10/12	cycles	(according	to	EN	61000-4-7)

NP45 - portable power quality analyzer

TECHNICAl	DATA

VoLTAgE INPUTS
input Channels 4	(3-phase	+	neutral)

Max.	input	voltage 1000	Vrms

range of nominal voltage 50...500V

Max	pulse	peak	voltage 6kV

bandwidth >3kHz

input impedance 4MΩ/5pF

inputs

MEASUREMENT

Measurement range Resolution Accuracy

VoLTAgE/CURRENT/FREqUENCy
Vrms	(AC+DC) 1	~	1000	Vrms 0.01	Vrms ±	0.1%	of	nominal	voltage

Vpk 1	~	1400	Vpk 0.01	Vpk ±	0.5%	of	nominal	voltage

V	(crest	factor)) 1.0	~	>2.8 0.01 ±	5%

Arms	(AC)

10mV/A 0~150	A 0.01A ±	0.1%	±	0.1A

1mV/A 1~	2000	A 0.01A ±	0.1%	±	0.1A

65mV/1000A 10~6000A 0.01	A ±1%	±2A

A		(crest	factor) 1	~	10 0.01 ±	5%

Frequency

42.5	~	57.5	Hz	(nominal	50	Hz) 0.01Hz ±	0.01	Hz

51	~	69	Hz	(nominal	60	Hz) 0.01Hz ±	0.01	Hz

320~480	(nominal	400	Hz) 0.01	Hz ±	0.01	Hz

DIPS & SWELLS
Vrms1/2 0	~	200%	of	nominal	voltage 0.01	Vrms ±	0.2	%

Arms1/2 dependent on Ct clamps 0.01	A ±	1%	
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NP45 - portable power quality analyzer

Measurement range Resolution Acuuracy
HARMoNIC
Harmonnic	number 1	~	100	(50/60	Hz);	1~12	(400	Hz)

Harmonic	voltage 0.0	~	100.0% 0.01% ±0.1%	±	n	x	0.1%

Harmonic	current 0.0	~	100.0% 0.01% ±0.1%	±	n	x	0.1%

THD 0.0	~	100.0% 0.01% ±2.5%

phase -180°~180,0° 0,1° ± n x		0.1°

PoWER & ENERgy
Active	power	P	(kW).	apparent	power	S	(kVA).	
reactive	power	Q	9kvar)

max	6000	MW 0.1kW ±	1%		±10	characters

kWh,	kVAh,	kvarh depending on the rated voltage and Ct clamps ±	1%		±10	characters

Power	factor	(TPF) 0	~	1 0.01 ±	0.1	%

Cosφ (DPF)	 0	~	1 0.01 ±	0.1	%

FLICkER 
Pst	(1min).	Pst.	Plt.	PF5 0.00	~	20.00 0.01 ±5%

UNbALANCE
Voltage 0.0	~	20,0% 0.1% ±	0.1%

Current 0.0	~	20.0% 0.1% ±	1%

Voltage	phase -360°	~	0° 0.1° ±	0.1°

Current phase -360°	~	0° 0.1° ±	0.5°

MEASUREMENT

VoLTAgE TRANSIENT
Vpk ±6000	Vpk 1V ±15%

Vrms 10	~	1000Vrms 1V ±2.5%

Min.	Test	Time 6.5	µs

sampling rate 163.84kS/s	(50/60Hz)

INRUSH CURRENT
Arms	(AC+DC) depending on Ct clamps 0.01 ±1%	±	5	digits

inrush duration 1s	~	32min	selectable 10	ms ±20	ms

LoggER
recording user-definded	parameters	for	4	phases	at	the	same	time

Memory data	stored	in	TF	card.	32GB

Duration	time 2	hrs	to	1	year

interval 1s	to	1	hr
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NP45 - portable power quality analyzer

GENERAl	CHARACTERISTICS

DISPLAy
screen color	TFT	lCD

size 5.6	inch

resolution 640×480

brigthness adjustable

HoUSINg
protection protection shield. strong

ip IP53	acc.	to	EN	60529

INTERFACE
USB	Host Download	file	to	PC	by	U	disk	for	analyze	with	PC	software.

lan For remote control of the analyzer and measurement data transmission.

GPS	(option) Activated	with	an	additional	external	receiver.

wiFi For remote control of the analyzer and measurement data transmission.

MEMoRy
FlASH	memory 1GB

tf card 32GB

MECHANICAL
Dimension 270×	190	×	66mm

weight 2.0	kg

ENVIRoMENT
working temperature 0°C~	40°C

storage temperature -20°C~	60°C

Humidity 90%	relative	humidity

PoWER
adapter input 90~264V

adapter output 9V		2.2A

battery rechargeable	lithiumion	7.4V		5200mAh

battery working time >	7	hours

battery charge time 4 hours

STANDARD
Measurement	method EN	61000-4-30	Class-A

Measurement	performance EN	1000-4-30	Class-S	

power quality monitoring EN	50160

Flicker EN	61000-4-15	

Harmonic EN	61000-4-7

ELECTRICAL SAFETy
Comply with EN	61010-1

MAx.	voltage	at	voltage	input 600V	CAT	IV.	1000V	CAT	III

Max.	voltage	at	current	input 30V
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NP45 - portable power quality analyzer

analyzer set

Voltage	tests	leads	aligator	clips lenght	2m.	5	pcs

Power	adapter	DC 1	pc

power patch cord 1	pc

soft carry bag 1	pc

Hang	strap 1	pc

CD	wit	software.	user’s	manual 1	pc	each

THE	SPECIFICATIoN	oF	ADDIToNAl	EQUPIMENT	(CURRENT	ClAMPS/	RoGoWSKI	CoIlS)

Table 1. NP45 ordering code:
portable power quality analyzer np45 X XX X X

Additional equipment:
lack 0
4	pcs.	Rogowski	coils		Py			3000	A 1
4	pcs.	Rogowski	coils		Py			5000	A 2
4	pcs.	current	clamps	KlC8C			5	A 3
4	pcs.	current	clamps	CTC0080			50	A 4
4	pcs.	current	clamps	CTC0130			100	A 5
4	pcs.	current	clamps	CTC1535			1000	A 6
4	pcs.	current	clamps	ETCR035AD	1000A	ac/dc 7
4	pcs.	Rogowski	coils		Sy	1500A     8
4	pcs.	Rogowski	coils		Sy	6000A   9
Version:
standard 00
custom-made* XX
Language:
Multilanguage	(Polish/English) M
other* X
Acceptance tests:
without	extra	requirements 0
with	an	extra	quality	inspection	certificate 1
with	a	calibration	certificate 2
acc.	to	customer’s	request* X *	after	agreeing	with	the	manufacturer

oRDERING	CoDE

Model
kLC8C-5A 
	(clamps)

CTC0080-50A 
	(clamps)

CTC0130-100A 
	(clamps)

CTC1535-1000A 
(clamps)

Py-3000A 
	(Rogowski	coils)

Py-5000A
	(Rogowski	coils)

ETCR035AD 
	(clamps)

Sy-1500A
	(Rogowski	coils)

Sy-6000A
	(Rogowski	coils)

Range 0-5A 0-50A 1-100A 1-1000A 15-3000A 20-5000A 0-1000A	ac/dc 1-1500A 20-6000A

Turns ratio 10mV/A 10	mV/A 10	mV/A 1	mV/A 65	mV/1000A 50	mV/1000A 1mV/A 100mV/1000A 65mV/1000A

Accuracy 0,2% 0,2% 0,2% 1,0%
1,0%	

(+2%	błąd	
położenia)

1,0%	
(+2%	błąd	
położenia)

±4% 
±0,5%	

(+błąd	pozycji)
±1%	

(+błąd	pozycji)

Size mm Φ8 Φ8 Φ13 Φ52 Φ162 Φ143 30x35 Φ111 Φ255

Ordering code Cz/20-199-00-00115 Cz/20-199-00-00116 Cz/20-199-00-00117 Cz/20-199-00-00118 Cz/20-199-00-00120 Cz/20-199-00-00119 Cz/20-199-00-00128 Cz/20-199-00-00129 Cz/20-199-00-00130
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MORE infORMatiOn 
in OuR catalOg:

PORtablE MultiMEtERs & MEtERs

NP45-19A-en

LUMEL S.A.
ul.	Słubicka	4,	65-127	zielona	Góra,	Poland
tel.:	+48	68	45	75	100,	fax	+48	68	45	75	508
www.lumel.com.pl

Export department:
tel.:	(+48	68)	45	75	130,	45	75	131,	45	75	132
e-mail:	export@lumel.com.pl

Calibration & Attestation:
e-mail:	laboratorium@lumel.com.pl

Technical support:
tel.:	(+48	68)	45	75	143,	45	75	141,	45	75	144,	45	75	140
e-mail:	export@lumel.com.pl


