ETI

METER OF NETWORK PARAMETERS

END20L

SERVICE MANUAL- QUICK START
Full version of user’s manual available
at www.etigroup.eu

1. BASIC REQUIREMENTS, OPERATIONAL SAFETY

In the safety service scope, the END20L meter meets to requirements of the EN 61010-1 stan-
dard.

Observations Concerning the Operational Safety:A

All operations concerning transport, installation, and commissioning as well as mainte-
nance, must be carried out by qualified, skilled personnel, and national regulations for
the prevention of accidentsmust be observed.

Before switching the meter on, one must check the correctness of connection to the
network.

Before removing the meter housing, one must switch the supply off and disconnect me-
asuring circuits

The removal of the meter housing during the guarantee contract period may cause its
cancellation.

The END20L meter is destined to be installed and used in industrial electromagnetic
environment conditions.

One must remember that in the building installation, a switch or a circuit-breaker should
be installed. This switch should be located near the device, easy accessible by the ope-

rator, and suitably marked. *

2. INSTALLATION

The END20L meter is adapted to be fixed on a panel by means of holders. The fitting way
is presented on the fig.1.

Housing overall dimensions: 96 x 96 x 77 mm. At the rear side of the meter, there are screw
terminal strips which enable the connection of external wires with a cross-section up to 2.5
mm2,

One must prepare a 92.5%6 x 92.5*%¢ mm cut-out in the panel. The material thickness which
the panel is made from should not exceed 15 mm. Insert the meter from the frontal panel

side with the disconnected supply voltage. After the insertion into the hole, fix the meter by
means of holders.
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Fig. 1. END20L meter fixing.

Fig. 2 Meter overall dimensions

3. METER DESCRIPTION

3.1 Current Inputs

All current inputs are galvanically isolated (internal current transformers). The meter is adapted
to co-operate with external measuring current transformers. Displayed current values and deri-
vative quantities are automatically recoun in relation to the introduced external current transfor-
mer ratio. Current inputs have programmable ranges: 1 Aor 5 A.

3.2 Voltage Inputs
Quantities on voltage inputs are automatically converted acc. to the introduced ratio of the

external voltage transformer. Voltage inputs ahave programmable ranges: 3 x 57.7/100 V,
3x69.3/120 V, 3 x 230/400 V.

3.3 Connection Diagrams

a)

Supply RS 485 O_}_qulse ALL
~ GNDIB A
™

1| L1
[27]26]25]24]23[22]21]20]19] 18] 17]16] 15[ 14]13[12]

Direct, semi-direct and indirect
single-phase measurement

l®lllll [ Tofe[7] [e[5[4] l3l|2 1[@]
l L]
3 1 11 3 1 11 2
b a
2 43/ 2 kS
hd 1
P> P 1 P> Py 1 L1
N N N
4. END20L PROGRAMMING
4.1 Frontal Panel
N\

Fig 4. Frontal panel

Description of the frontal panel:

1 — abandon push-button — ESC

2 — push-button to displace to the left

3 — push-button to decrease the value

4 — push-button to increase the value

5 — push-button to displace to the right

6 — acceptance push-button - ENTER

7 — symbol of displayed value of
averaged active power

8 — display field of mean values,
frequency, time, power guard

9 — display field of basic quantities, energy,
THD,

10 — symbols indicating the display of

11 — units of displayed values
12 — symbols of digital data
transmission
13 — multipliers of basic values
14 — symbols of alarm switching
on/occurrence
15 — symbols of THD display
16 — symbols of energy flow
17 — symbols of min / max quantities
18 — symbols of quantity affiliation to
respective phase
19 — symbols of power, energy
character
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4.2 Messages after Switching the Supply on Table 1a
. . . . Ly V | Liz,V | LA | Ly, W | Ly, Var | Ly, VA L1, PF Litg
After switching the supply on, the meter performs the display test and display the Backiit symbols | Lo,V | Lea,V | LaA | LaW | L Var | L2VA | LaPF | Latg KWh
END20L meter name, meter version, serial number and the current program ver- LoV [ LonV | A | W | Ver | VA | PR |
sion § row 1 U1 u12t 1 P1 Q1 S1 PF1 tgl imported
. E »
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5 ve energy reactive po;mive reactive ne%aﬂve energy 2
& energy energy THD U3 % *
a row 3
where:
00000000 - is the serial number Displaying optional
rn.nn -is the number of the current program version or the number of the custom-made version. o
bnnn - is the number of boatloader version. Backlit L2, % R -
symbols Ls, %, VA
Fig. 5. Message after starting the meter HD!
Q row 1 THD 1L cosinusjl Paphase *
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i i ©
Caution!  If on displays the message Err Cal or Err EE appears, 3 | w2 T?/E‘lz cosinusi2® | Qaphase*
one must contact the service shop. _§
3 row3 T:‘/DD,IS cosinusj3 " Saphase '
4.3 Monitoring of Parameters Displaying optional
In the measuring mode, quantities are displayed acc. to settled tables. Displayed quantities in the field 8 (fig. 4.) Table 1b
The pressure of the (<t} push-button (left) or (= ) push-button (right) causes the tran-
sition between displayed quantities. The pressure of the push-button (Enter) causes Tﬁﬂ?i?ﬁ LA A | sLw | sLvar | sLva | BLPE | 3Lt | 3L wyg
the transition between mean and additional displayed values. The pressure of the W%
push-button (down) causes the monitoring of the minimum value, however the pressure of the f-:;g&,v Imean } b 0 s PEmean | tamean P3phase
L ) g8<
push-button (up) causes the monitoring of the maximum value. The pressure of the 2% 28 pha- | IN)™ | 5pocel | aphasel | 3PM@ | 3pnasel | 3phasel (15, 30
gs sel pl P sel P P or 60 min)2
(ESC) push-button during the monitoring of these values, erases suitably minimum Displaying optional
or maximum values. Through the RS-485 interface one can set up the values, that would be
visualized. Ssicti')ilts 3L ¢ Hz % 3L, THDU 3L, THD |
The error display is described in the chapter 8 - see full version of user's manual, available at :
, : . Consumption of
manufacturer's website. Dilsa‘jluagsd cosinus() h_our : frequency qrdered power THD Umean %! | THD Imean %t
When displaying the reactive power, a marker indicating the load character is displayed, capa- intherow4 | 3phasel | minutes ‘r:]';nft’e:,oﬁ‘:nrgg
citive (4| ) or inductive (+~~-) Displaying optional

power factor PF, tgj factor and

20 — symbol of 3-phase quantity display
THD (row 4)

Displayed quantities in the field 9 (fig. 4.) for 3-phase 4-wire measurement mode 3Ph/4W and

single-phase 1Ph/2W are presented in the table 1a and 1b.




In 1Ph/2W measurement mode:

1 . values are not calculated and not displayed,

2 _values calculated as corresponding values of first phase

Displayed quantities in the field 9 (fig. 4.) for 3-phase 3-wire measurement mode
3Ph/3W and single-phase 1Ph/2W are presented in the table 2a and 2b.

Performed calculations:
Reactive power (the calculation method configured):

Q= lsz_Pz

or Q :zk:Ui*Ii*sin(LUi, 1)

i=1

where k — harmonic number (k = 21 dla 50 Hz, k = 18 dla 60 Hz)

Power factor PF: PF =P/S
Tangens power: tgp=Q/P
Cosinus: cosinus between U and |

The exceeding of the upper indication range is signaled on the display by upper
horizontal lines, however the exceeding of the lower range is signaled by lower

horizontal lines.

In case of averaged power measurement P3-phase, Single measurements are carried
out with a 15 seconds’ quantum. Suitably to the 15 min, 30 min, 60 min selection,
60, 120 or 240 measurements are averaged. After starting the meter or the power

(N)
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user’s manual, available at www.etigroup.eu.

The alarm switching on is signaled by the lighting of the AL1 inscription (in the
mode A3non, A3nof, A3_on, A3_of: of AL1, AL2, AL3 inscriptions). The end of
alarm duration at the alarm signaling support switched on, is indicated by the
pulsation of the AL1 inscription (in the mode A3non, A3nof, A3_on, A3_of: of AL1,

AL2, AL3 inscriptions).

5. TECHNICAL DATA

Measuring ranges and admissible basic errors

erasing, the first value will be calculated after 15 seconds since the meter switching
on or erasing. Till the time to obtain all active power samples, the value of averaged
power is calculated from already measured samples.
The current in the neutral wire |, is calculated from phase current vectors
The value of consumed ordered power can be used for a previous warning
against the exceeding of ordered power and to escape of fines related with it.
The consumption of ordered power is calculated on the base of time interval set
for the synchronization of the mean active power and the value of ordered power
(section 6.5.1 -see full version of user’s manual, available at www.etigroup.eu).

The consumption example is presented in the section 6.5.3 - see full version of

able 11
Measured Indication Measuring 1 ez | s Basic
value range* range error
Current In
1A 0.00 ... 12 kA 0.002...1.200A~ | e o o +0.2% r
5A 0.00 ... 60 KA 0.010 ... 6.000 A~
Voltage L-N
57.7V 0.0 ...280 kV 2.8...70.0 V~ o | ol o +0.20% 1
69.3V 0.0..333.0kV 3.4 .84V~ -
230V 0.0... 1.104 MV 11.5 ... 276 V~
Voltage L-L
100V 0.0 ... 480 kV 5..120 V~ o . . +0.5%r
400 V 0.0...1.92 MV 20 ...480 V~
Frequency 47.0 .. 63.0 Hz 47.0...63.0 Hz o o o +0.2%mv
. -9999 MW ..0.00W | -1.65kW...1.4 o,
Active power 9999 MW W...1.65 KW . . . +0.5%r
5 -9999 Mvar .. 0.00 | -1.65kvar...1.4 o
RO [ var ... 9999 Mvar var...1.65 kvar ° ° ° ST
Apparent power 0.00VA.. 9999 MVA | 14VA..165kVA | e . o +0.5% r
Power factor PF -1..0..1 =l @01 o . o +1%r
Tangent @ factor -10.2...0...10.2 -1.2..0..1.2 o [ o | e 1%
Cosinus ¢ i i i i o o o +1%r
P -180 ... 180 -180 ... 180 3 o o +0.5% r
Imported active 0. C9 e Cee 3
energy kWh S0 T
Exported active 0..99999 999,9 o
energy kWh 0.5%r
Reactive inductive | 0..99 999 999.9 +0.5% r
energy kvarh
Reactive 0..99 999 999.9
capacitive energy kvarh +0.5%r
0..99 999 999.9
Apparent ener D)
pp a9y KVAh +0.5% r
THD 0..100% 0..100% . o o +5% r

* Depending on the set tr_U ratio (ratio of the voltage transformer: 0.1...4000.0)

r - of the range

and tr_| ratio (ratio of the current transformer: 1...10000)
mv - of the measured value

Caution! For proper current measurement, a voltage greater than 0.05 Un is
required at this phase. In the absence of voltage - current measurement from
approximately 10% of the rated current.

4.4 Operating modes

Suppl
switching on Change
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Display of minimum
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=
3sec
3 sec Reset of alarm support
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N
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(Do ) | =
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Selection of Set parameters
/ PAT a5

Meter parameters mode || Meter parameters mode|[ Meter parameters mode
Parameters acc. to the || Parameters acc. to the Parameters acc. to the
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Monitoring of parameters
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table 3* table 4* table 5
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parameters parameters parameters
=
=
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for modification
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diSp mode
Change of quantity Parameters acc. to
S value the table 7*
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* The given tables can be
found in the full user manual -
available at www.etigroup.eu

Exit each programming mode automatically
after 30 seconds or after pressina (€=

Fig. 6. Operating modes of the END20L meter.

Power input:

- in supply circuit < 6 VA

- in voltage circuit < 0.05 VA
- in current circuit < 0.05 VA

Display field: dedicated display LCD 3.5”

Realay output: relay, voltageless NO contacts load capacity 250 V~/ 0.5 A ~

Serial interface RS-485: address 1...247; mode: 8N2,8E1, 801,8N1; baud rate: 4.8, 9.6, 19.2,
38.4 kbit/s; transmission protocol: Modbus RTU
response time: 600 ms

Energy impulse output: output of OC type (NPN), passive of class A, acc.to EN 62053-31;
supply voltage18 .. 27 V; current 10 .. 27 mA

Constant of OC type output impulse: 1000 - 20000 imp./kWh independently of settr_U, tr_| ratios

Protection grade ensured by the casing:
- from frontal side: IP 65
- from terminal side: IP 20

Weight: 0.3 kg
Overall dimensions: 96 x 96 x 77 mm

Reference and rated operating conditions
- supply voltage: 85..253 V a.c. (40...400) Hz or 90..300 V d.c.
- input signal: 0...0.002...1.2 In; 0.05...1.2 Un for current, voltage
0...0.002...1.2 Ip; 0...0.1...1.2 Un, for power factors Pfj ,t@j
frequency 47...63 Hz; sinusoidal (THD < 8%)
- power factor: -1...0...1
- ambient temperature: -25...23...+55°C
- storage temperature: -30...+70°C
- relative humidity: 25...95% (condensation inadmissible)
- admissible peak factor:
- current intensity 2
- voltage 2
- external magnetic field: 0...40...400 A/m
- short duration overload (5 s)
- voltage inputs: 2 Un (max.1000 V)
- current inputs: 10 In
- operating position: any
- preheating time: 5 min.

4.5.Parameter Settings
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Fig 7. Setup menu

To configure the END20L meter is free eCon software available on the www.

The entry in the programming mode is carried out through the pressure and holding down
of the push-button during ca 3 sec. The entry in the programming mode is protected by
the access code. If there is not such a code, the program transits into the programming option.
The inscription SET is displayed (in the first row) and the first group of PAr parameters.
The monitoring of parameters is always available through the pressure and holding down
the push-button during ca 3 sec.

Additional errors in % of the basic error:

- from frequency of input signals < 50%
- from ambient temperature changes < 50%/10°C
-forTHD>8% < 100%

Standards fulfilled by the meter:

Electromagnetic compatibility:
- noise immunity  acc. to EN 61326-1 Class A:Industrial env.
- noise emissions  acc. to EN 61000-6-4
Safety requirements:
according to EN 61010 -1 standard
* isolation between circuits: basic
* installation category: Il
e pollution level: 2
¢ maximum phase-to-earth voltage:
- for supply and measuring circuits 300 V
- for remaining circuits 50 V
« altitude above sea level: < 2000 m.

Full version and other languages of user’s
manual available at: www.etigroup.eu and
QR code
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AHAJTIN3ATOP NMAPAMETPOB CETU

END20L

PYKOBOACTBO MO 3KCMTYATALIMNA
BbICTPbIVI CTAPT

lMonHan Bepcus pyKoBOACTBA AOCTYMHA
Ha canTte www.eti.ua

OCHOBHBbIE TPEBOBAHUA, TEXHVKA BE3OMACTHOCTU

C Toukm 3peHns BesonacHocTn aHanusatop END20L cooTBeTCTBYET TpeboBaHUsM CTaHaapTa

EN 610

3ameyaHuss OTHOCUTENbLHO 3KCﬂnyaTaL|VIOHHOVI 6e3onacHocTU:

2.

10-1.

JAN

Bce paboThbl, CBSi3aHHbIE C TPAHCMOPTUPOBKOM, YCTAHOBKOM M BBOAOM B 3KCMyaTaLumio,
a TaKke TeXHUYECKUM OGCMyXMBaHWEM, [OMKHbI BbIMOIHATLCS KBaNMMULMPOBaHHLIM
nepcoHanoM; [OMKHbl COOMIoAATbCS  perMoHarnbHble Mnpasuna  npeaynpexaeHus
HecYacTHbIX Cryyaes.

Mepep BkNoyeHnem npubopa HEOOXOANMO MPOBEPUTL NPABUIIBHOCTb NMOAKIOYEHNS K
ceTn.

Mepen cHaTuem kopnyca npubopa HeobXoaMMO OTKMIOYUTb MWUTaHWe W OTCOeOMHWUTH
n3MepuTenbHble Lienu.

CHsiTve koprnyca npubopa B nepuopa AecTBIUS rapaHTUAHOMO JOroBopa MOXET NPUBECTH
K ero aHHynMpoBaHUIo.

Ananuszatop END20L npegHasHayeH

MCNONb30BaHWS B NPOMbILLIIEHHbIX CETSIX.
AHanusaTtop napameTpoB CeTU [OMmKeH OblTb MNOAKMIOYEH K CeTU C MOMOLLbIO
aBTOMaTUYECKOro BbIKMIOYATENN WM BbIKMOYATENsA Harpysku, KOTOpPbIA [AOMKeH
pacrnonaratbcsi psiioM, GbiTb AOCTYMHbIM Anst 06CnyXuBatoLLEro nepcoHana n uMeTb
COOTBETCTBYIOLLYIO MapKUPOBKY.

MOOKITKOYEHUME

ana  npegHasHadeH Ong yCTaHOBKM U

AHanunsatop END20L moHTUpyeTcst Ha ABepLy LuKada ¢ MOMOLLbI0 PUKCUPYIOLLIX 3aXKMMOB.
Cnocob MoHTaxa npeacTasneH Ha puc.1.

[abaputHble pa3mepsbl kopnyca: 96 x 96 x 77 MMm. Ha 3agHen cTopoHe npubopa umeroTcst
KINeMMHbIe KOMOAKW C BUHTOBLIMW 3aKMMaMu, KOTOpble MO3BOMNSIOT NOAKMIOYaTb BHELLHWE
nposofa cevyeHmem o 2,5 mw?,

B
na

nBepue Heobxoaumo chenatb Bblped 92.5%06 x 92506 mm. TonwmHa matepuana
Henu He AoOMkHa npesblwaTtb 15 MM. BcTaBbTe aHanM3atop CO CTOPOHbI NepeaHei

naHenu npu OTKIIOYEHHOM HanpsbkeHUn nuTanust. Mocne yctaHoBKW npubopa B oTBepCcTUe
3auKcnpyinTe ero ¢ MOMOLLbIO 3a>KMMOB.
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Puc. 3. CxeMbl NOOKMKOYEHUS aHanu3amopa a:
a) o0HoghasHou cemu, 6) 3-x ¢hasHou - 3-x nposodHoU cemu,
8) 3-x ghasHoli - 4-x nposodHoU cemu
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Puc. 1. Monmax ananusamopa END20L  pyc. 2. Ma6apumnbie pasmeps! aHanusamopa

3. ONMNCAHVE NMPUNBOPA

3.1 TokoBble BXOAHbLIE KOHTaKTbI

Bce TOkOBble BXOAHBIE KOHTAKTbI ranbBaHNYeCKN U30NMPOBaHbI (BHYTPEHHME TpaHCHOoPMaTopb!
Toka). AHanusatop aganTupoBaH Anst  paBoTbl  C  BHELWHUMU  U3MEPUTEMNbHBLIMM
TpaHccopmaTtopamu Toka. OTobpaxaemble 3HaYEHWs ToKa W NPOU3BOAHbIE BENUYWHbI
aBTOMaTUYECKM MNepecynTbIBAOTCS B 3aBUCMMOCTVM  OT  BBEOEHHOro  koadduumeHTa

TpaHcdopMaumn BHELWHEro TpaHcdopmaTopa Toka. TOKOBble BXOAHbIE KOHTaKTbl WMeT

BbIGMpaemMble ananasoHbl: 1 Aunm 5 A.

3.2 BxoaHble KOHTaKTbl HaMNpsXKeHns

3HaueHnst Ha BXOAHbIX KOHTaKTax HanpshkeHUs aBTOMAaTUYECKU MepecyUTbIBalOTCA B
COOTBETCTBUM K BBEAEHHOMY KO3(DULIMEHTY TpaHcdopMaumm BHeLLHEro TpaHcdopmatopa
HanpspkeHusl. BXoaHble KOHTaKTbl HaNpsKEHWs MMEloT NporpamMupyeMble AuanasoHbl: 3 X
57,7 /100 B, 3 x69,3/120 B, 3 x 230/400 B.

3.3 CxeMbl NoAKMYEHUS

a)
Mutanne RS 485 OUpuise AL1
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MpsMble, NOMYKOCBEHHbIE
1 KOCBEHHbIEe U3MepeHus
napameTpoB ofHOMA3HON CeTH

l®lllll [ ToTs]7] [e[s]4] I3l|2 1]@]
l L]
3 1 11 2 3 1 11 2
b a
2 43/ ﬁ 2 kS
h L
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4. NMPOIrPAMMMPOBAHME END20L
4.1 lNepegHAsa naHenb
N\

Puc. 4. lNepedHsisi naHesb

OnucaHune nepegHen naHenu aHanusatopa:

1 — kHoMka oTMeHbl - ESC 11 — eanHMLBl OTOBPaXKaeMbIX 3HAYEHWUIA
2 — KHOMKa CMeLLeHUs1 BNeBo 12 — cumBonbl Nnepegayn UmMgpoBbIxX

3 — KHOMKa YMEHbLUEHUSI 3HAYEHNS! [aHHbIX

4 — KHOMKa yBenM4eHns 3Ha4eHus 13 — MHOXUTENN 6a30BbIX 3HA4YEHNN

5 — KHOMKa CMeLleHns BnNpaBso 14 — cumBOnNbI BKMOYEHUSI aBapuinHON

6 — kHonka noaTeepxaeHust - ENTER cUrHanusaumm

7 — cumBon oTO6paxaemoro 3HaYeHust 15 — cMMBOnbI 0OTOBpaxeHWs TMNOB
cpeaHen akTUBHOM MOLLHOCTYU cyMmmapHbix THD

8 — obnacTb oTobpaxeHns cpeaHnx 16 — cMMBOMbI HaMpaBreHUst NepeToka
3HaYeHWI, YacToTbl, BpEMEHN Heprum

9 — obnacTb 0TOGpaXKeHNs1 OCHOBHbIX
BENVYMH, 3Heprumn, THD, rapmMoHuK,
natbl (cTpoku 1, 2, 3)

10 — cumBonbl, 0603HavatoLwme KoahduumeHT

moLyHocTn PF, koacbduumeHt

peakTuBHoit MoLHocTy tg@ 1 THD (cTpoka 4)

17 — cumBONbI MUH / MaKC 3Ha4YeHns

18 — cMMBOnbI YNCTIEHHOW
NpUHaANEXHOCTN K COOTB. ha3e

19 — cUMBOIbI TUMOB MOLLHOCTEN,
QHeprui

20 — cumBon oTobpakeHns TpexdgasHoro
3HaYeHus

6)

MuTakne RS 485 OUpuise ALL

- i m

||
[27]26[25]24] 23] 22[21]20]19] 18] 17]16]15]14[13[12]

MpsiMble n3vepeHus B
3-X NpoBOAHON ceTn

Mutanve

RS 485 OUpuise
GNDI B A T ‘
|

ALL

™

[27]26]25]24]23]22] 21]20]19[18]17[16[15[14[13]12]

HenpsiMble n3MepeHnsi C MOMOLLbI0
2-x TpaHchopmMaTopoB Toka 1

‘ 2-x unu 3-x TpaHcopmaTopoB

HanpshkeHust B 3-X MPOBOJHOW CETU
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Monynpambie B 4-X NPOBOAHOM
n3MmepeHust B 3-x cetn
NpPOBOAHOW ceTn
@Il T TsTel7] Tels[a] 1218 @il | [slelz] Lols[s] [o[2]110]
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[ L i L] ] L]
L1
S: L2
1[5 L1
[P L3
/ L2 Jr
?
Aso ! N
A= L3
PPy
L
4.2 Oucnnen nocne BKMOYEHNSA MUTaHNUS Tabnuua 1a
CUMBONbI ¢ L1, B Li2, B L1, A L1, BT L1, Bap L1, BA L1, PF L1, tg
[Mocne BKMOYEHMS MUTaHUsi NPMOOP BLINOMHSAET TECT Aucnnes u oTobpaxaet noneaeTO L2,B | L2a,B | La,A | LoBr | Lesap | L2,BA | Lz, PF | Latg B
o o Ls, B Ls1, B Ls, A L3, B Ls, L3, BA Ls, PF L, t
HaseaHve aHanusatopa ,END20L”, ero Bepcuio, CEepuiiHbIfi HOMEpP M TEKYLLYO Sl > SR ek e > >9
[ 1
BEPCUIO0 NporpaMMHoro obecneyeHus. - e e " 1 al st PH o1
g3 Motpebnsiemas
2% | opoaz | v2' | uzs! | 2! | 2! | Q2 52! pr2! | tg2! akTvHas
! B— \%g aHepmsi2
I A A . RX T
¢ THD UL ;/ ’L;/ Al [ M RTX & cpoka3 | us! | us1? | 8! | P3| o3 s3' pral | g3
OTobpaxeHue OnunoHansHo
~ L1,%
Cumsoni t.: -, KBTY KBap4 K;Ial-pq KBAY L2,%
noacBeTKou 5%, THD U
2 cTpoka 1 PeakTvHast Peartueran THD U1 %'
‘E€MKOCTHas
c% g FeHepupyemas VHAYKTUBHAS 3Heprusa 1
% & | crora2 aKTuBHas SHeprA j MonHas THD U2 %
k3] sHeprusi2 PeakrisHas PeakTuBHas SHeprus
H
rne: g cTpoka 3 npsimas aHeprusi2 gggs:::g THD U3 % '
- - O
00000000 — CEPUitHbII HOMEP; Orobpaxenme uonanero
I N.NN — HOMEp TeKYLLEN BEPCUM NPOrpaMMbl U HOMEP CreLanbHoOM BEPCUY; R IE; Br
UMBOSbI C 2,%
bnnn — Homep Bepcum 3arpy3uyuka. noacBeTKoM ';H‘E’;"i ¢ A
Puc. 5. ucnnel nocrne 8KmoYyeHuUs1 aHanusamopa |
] crpoka 1 THDI %' cos@1 P 3x ¢as
s x
o s
BHumanue! Ecnu Ha aucnnee nossnsetca coo6wenue Err Cal unum Err EE, £3 | opo2z | THDRY: cosg2 ! Q axcpas’
Heo6Xxo0ANMO 06pPaTUTLCH B CEPBUCHBLIN LIEHTP. &3
& crpoka3 | THDI3%" cosg3’ S 3xdpas |
43 MOHMTOPMHr napaMeTpOB OrtobpaxeHre OnuuoHanbHo
B pexviMe nsmepeHus BenuumnHbl 0ToGpaxaroTcsi B COOTB. € Tabnuuamm. OTobpaxkaeMble BeNUYMHbLI B obnactu 8 (puc. 4) Tabnuua 16
Haxatue kHomk (Bneso) (<t wnu kHoMku (BNpaso) [ B=  OCYLLECTBISIET Nepexos Mexay
oTtobpaxaembimy BenuumHamun. Haxatue kHonku (Enter) OCYyLLeCTBNAET Nnepexos :;AM;Z::;E 3L A A 3L,Br | 3L sap | 3L BA 3L, PF 3L, tgp 3L, Brepey
Mexzay CPefHUM W AOMOSHUTENbHLIM OTOBGPaXaeMbIMW 3HaYeHUsIMU. [pU HaxaTUK KHOMKW
(8rm3) (¥ ) otoBpakaeTcsi MUHMManbHoe aHaveHust, a npu Haxatin (4 ) otoBpaxaetcs Orobpax. | lopenree P Q s PFopentee | t99cpenmee | P3x chaa
3HaYeHus ans 3-x I(N)1 ana3-x | ana3-x | ans 3-x ans 3-x ans 3-x (15, 30, 60
MakcumanbHoro 3Hadenus. Haxatue kHonkm (ESC) BO BpeMs NpocMoTpa 3TuX B CTpOKe 4 past cpast aal asl aal ast WUH)2
3HAYEeHWI CTUPAET COOTBETCTBYIOLUME MUHUMAmbHble WU MakcumarnbHble 3HaveHus. C Orotparee P
nomoLLblo nHTepderica RS-485 MOXHO YCTaHOBUTL 3HAYeHMs1, KOTopble ByayT oTobpaxaTbes.
S:ﬂ“gz‘;’:;; 3L c ru % 3L, THD U 3L, THD |
OTobpaxeHne oMBOK onmncaHo B rnase 8 - CM. MOJSIHYI0 BEPCUIO PYKOBOACTBA MOfb30BaTeNs, R
[OCTYNHYto Ha BeG-caiiTe Npon3BoanTens. Orobpa. . 3aZaHHo.z
. . 3HaueHNs! cose “”51' Hachbl: “acTota | yowproctut (vepes | THD Uspenee %1 | THD lepegpee %'
Mpn oTobGpaxkeHUn peakTUBHOW MOLLHOCTK OToBpaXaeTcs cumBor, 0603Ha4aloLWMIn xapakTep B CTpOKe 4 3-x ¢pas MAHYTE! 15, 30, 60 mit.)2
Harpysku - eMKOCTHOM ( -||- ) UM MHBYKTUBHBIN (), Orobpaxetine OnuvoHansHo

BenununHbl, otobpaxaemble B obnactu 9 (puc. 4) ansa 3-x dasHoro 4-x nposogHoro 3® / 411 n
opHodasHoro 1® / 2l pexxnMoB namepeHusi, npeactasneHbl B Tabnuuax 1a n 16.




B 10/2M1 pexume amepeHmit BbinonHsiemble pacyeTbl: 4.4 PexxvmMbl paboTbl 4.5. HacTponku napameTpoB

- PeakTnBHasi MOLLLHOCTb (METOA pacyeTa HacTPOeH): N
B o ey o fin vacTooi avanvaarops ENO2OL mpegccraonaerca Socnnarios
. ’ =4/S 2 p2 MUHAMANLHOTO OCHOBHbIX nporpammMmHoe obecneyeHne eCon, 4OCTYNHOE Ha canTe www.eti.ua
. ~ Q - - MaKCIMasbHOTO 3HaueHNs oTo6paxaembix ’ e
BenununHbl, oTobpaxaemble B obnactv 9 (puc. 4.) Ans 3-x dasHoro - 3x NpPOBOAHOMO o

pexuma nsmeperust 3@ / 3l n ogHodbasHoro 1 / 2I1, npeacraeneHsl B Tabnuuax

Kk D or (D
2a 1 26. wm Q=Y U, *I,*sin(2U,,1,) /\ v D or 2
i=1 (=) A=

Tabnuua 2a Pexun U3MEPEHI cpen oo
Cumson: ¢ Liz,B | L1, A ~—— ik C6pocuth C6pocuTy BENNUMH
noACEETKOM Les,B | LuA KBTY - kBT keapu keapy roe k - Homep rapmoHukm (k =21 ana 50 My, k = 18 ans 60 Mu) min max —_—=
Ls1, B 3 3 cekyHAbl
- oot | 0z | 1 s s Peaxianan S KoaddpmumeHT MowHocTv PF: PF=P/S , C6poc nonmepKn
§ = g g < :;';‘ yHAYKTMBHAA eMKoCTHas ~ . ceyman =] asapuiiHoi
tH ooz | U2 N E 2 83 eHe/pw avieprin KoadhnLmneHT peakTusHo MowHocTh:  tgop = Q/P . wm 30 cekyHa ; CrHanusaLun
g (:v‘ e % a E P / X JOHUTOPUHI BECTN KO
§ 5 ooms | o1 |3 g% HE o e Kocunyc: kocnHyc mexay U u | il 5 wn G
& G SHeprus Dwn=) | =)
OtobpaxeHue OnuvoHansHo ﬂpeBbIUJeHI/Ie BepxHero guanasoHa OTOGpa)KaeMbIX 3HaYeHnn npegcraBnseTca l vnm 30 cekyHA
Ha aucnnee BepXHUMW rOpU3OHTanNbHbIMU NIMHUSMU, @ NpPeBblLUEHUE HUXHEro
. Br AunanasoHa NpeacTaBnseTcs HKHUMU FTOPU3OHTaNbHbIMU NIMHUSIMU. BbiGOp 3apaHHbIX (&3] wnm 30 cexynn
CumBOnbI C noAcBeTKON KBAY Bap o rnapameTpoB
BA B cnyyae namepenusa ycpegHeHHon mowHoctTn P ana 3-x das, eanHuYHbIe /
© erpoka 1 P o N3MEepeHns BbIMOMHATCA C MHTepBanom B 15 cekyHa. COOTBETCTBEHHO, npu \
2 ~
HE . BbiGope 15, 30, 60 MuHYT ycpeaHstoTcs 60, 120 unn 240 namepeHnit. Mocne = == = &= =
loNnHasa
§x§ crpoka 2 aveprn Q 3xdas BKMIOYEHMs aHanmsatopa unu cbpoca MOLLHOCTU nepsBoe 3HaveHue ByaeT p— p— Py—
" cTpoka 3 S 3xcpas paccunTaHo Yepe3 15 cekyH[ nocrne BKIOYEHUs NNk OGHYMNEHUst U3MepeHusi. flapaveTpul b cors.c || Mlapaverpei 8 coots.¢ | Tlapauerpui s cooTs. ¢ Bxof B PeXvM NpOrpaMMMUPOBAHUS OCYLLECTBMSETCS HaxaTUeM W yaepXaHnem KHOMKM
o o Tabnuuen Tabnuuen Tabnuuen
Orobpanere Ononanao [lo MomeHTa nosny4eHus Bcex BbIGOPOK aKTUBHOWM MOLLHOCTM 3HaYeHWe cpeaHen def =Y napametpsi def =Y napametpsi def =Y napamerpoi B TeYeH1e NprMepHo 3 cekyHa. Bxod B pexvm nporpaMmMypoBaHust 3aLmiLeH Kogom
MOLLHOCTM PacCUYUTbIBAETCS MO YK€ U3MEePEHHbIM BbibopKam. npoussoanTens npoussoanTens npoussoanTens poctyna. Ecnu Takon koa OTCYTCTBYET, NporpamMma nepexoauT B MEHIO NPOrpaMMMpOBaHUS.
OToBpaxkaemble BEMMUYMHBI B 0GNacTt 8 (puc. 4) Tok B HeTpanbHOM nposofe |, paccumTbIBaeTcs No BekTopam (hasHoro Toka. OtoBpaxaetcs Hagnuce SET (B nepeoit CTpoke) v nepsas rpynna napametpos PAr.
Tabnuua 26 3HauyeHve NoTpebneHHon 3a4aHHOM MOLLHOCT MOXET OblTb MCMONMb30BaHO ANs = KoHTponk napameTpos Bcerna AOCTYMEH Yepes Haxatue 1 yaepxaHue KHOMku B
- - TeyeHue NPUMepHO 3 CekyHA.
If:ﬂ'\g‘;::('); 3L A 3L,Br | 3Leap | 3L BA 3L, PF 3Lt BT3L npeaBapuTENbHOTO NpeaynpexaeHnsi 0 NpeBbILLEHN NOTPEONEeHHON 3agaHHOM = pumep yHA
cpen
" MOLLHOCTM U Ansi nu3beraHns CBA3aHHbIX C 3TUM LUTPadOB. =
P3-; o
OroGpax. | lcperee P Q s PFepentee | 199cpenree 4)632(15 [MoTpebnexne 3agaHHOM MOLLHOCTM PacCYUTLIBAETCS HA OCHOBE BPEMEHHOrO
3Ha4eHns ans 3-x ans 3-x ans 3-x ans 3-x ans 3-x ans 3-x 30, 60 ! o o
& CTpoke 4 baa’ das as as as as o WHTepBana, yCTaHOBMEHHOro A5 CPaBHEHUSA cpefHen akTUBHOW MOLLYHOCTU U BriGop
) ~ Be/INYNHDI
Orobpanatine Onumoransio 3Ha4YeHUs 3afaHHON MoLHOCTU (pasaen 6.5.1 - cM. NonHy BEPCUo pyKOBOACTBA MoaMbHKaLA
nonb3oBarens, JOCTYMNHy Ha www.eti.ua). cekywn &
Cumsonsi o e - o Mpumep npeactaeneH B pasgene 6.5.3 - cM. NOMHYIO BEPCUIO PYKOBOACTBA @T l
noaceeTKo ’ ° © . diSp pexum
nonb3oBaTtens Ha cante www.eti.ua. E—— Hapamerphi 8 00T, ¢
] = Tabnuuein 7 *
Otobpax. MoTpebneHue 3anaHHon o o 30 EBJSSII::I%
wanonn | cospanA 3xpas | MACHIMMHYTLL | MECTOTa | yyouuocri (sepes 15, 30, 60 ) BkntoueHne aBapuiiHon curHanmaaumm otobpaxaetcsa cumeonom AL1 (B pexume cekyHA| =) ()
. Bbixoa 13 pexvima nporpammmpoBaHms
A3n0n, A3n0f1 A3_On, A3_Of' cMMBoOiamMu AL1 ’ AL21 AL3) aBTOMaTUyYeCKn Yepes 30 ceKyH unu nocne Haxatua (=)
Orobpaxenvie OnumokansHo O6 okOH4YaHUM BpemMeHn paboTbl CUrHanmmM3auum Npu BKITIOYEHHOW noaaepxke * [laHHbie TaBMiiLibl MOXHO HaliTI B MONHOM
aBapuNHON CUrHanu3aummn cBMAeTenbCTBYeT MuraHue cumsona AL1 (B pexume PYKOBOACTBE MONb30BATENS - Ha CaiiTe www.eti.ua
A3non, A3nof, A3_on, A3_of: cumsonamu AL1, AL2, AL3). Puc. 6. Pexumbl pabomsi aHanusamopa END20L
Motpebnsiemas MowHOCTL: [ononHuUTenbHbIE NOrPeHOCTH B % OT OCHOBHOM NOTPELIHOCTY:
. g 5. TEXHWUYECKME JAHHbIE - 8 e nuTakws < 6 BA; o
8528t = - B Ueny HanpsbkeHus < 0.05 BA; - OT YacTOoTbl BXOAHbIX curHanos < 50%;
g eg T e ’ o o .
- N [nana3oHbl U3MEpPEHUs U 4ONYCTUMbIE OCHOBHbIE MOrpeLHoOCTN - B uenu Toka < 0.05 BA. - OT U3MEHeHUI TemnepaTypbl OKpyxatoLlen cpeabl < 50%/10°C;
T3E 3 Tabnuua 11 - ans THD > 8% < 100%.
Tés S WK , ; y
"E’ Wamepsiemble [nanazon Lnanazon sl al s Morpetu- Mone akpaHa aucnnes: XK-gucnnen 3,5 atorima ¢ NoACBETKOW. Cranmaprar:
§§§§§ §%§§§ 2 3 3HaveHne OTOGpaxeHns™ | u3mepeHus HOCTb PeneiiHbIN BbIXOA: pene, 3aMblKaloLLme KOHTaKTbl 6e3 HanpshkeHsl, HarpysouHas ’
orgs” =8 = S Tok In ~ ~ AnekmpomazHuUmMHasi CoeMecmumMocms:
sz = g 1A 0.00.... 121 0002... 1200/~ | ! I : H0.2%A enocodrocty 2508 =/ 0.5A CTOIZfVIBOCTb K BHELHUM nomexam B cooTB. EN 61326-1 Knacc A: MpombllwineHHas
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85083 S5 St g S PS8 00..333.0kB 34..84V~ sena Tpe6oeaHusi 6esonacHocmu:
- ” 3 3 2D 00 o VIGEE || TS ZBOY= OHeprusa MMNyNbCHOro BLIXOAHOrO curHana: sbixog Tuna OC (NPN), naccuBHbIN knacca A, cornacHo craHgapty EN 61010-1
o832s . b3 .28T S S Hanpsiketve J1-1 cornacHo EN 62053-31; HanpspkeHue nutanus 18 .. 27 B; Tok 10 .. 27 MA.
Geass? EL B g g 100 B 0.0...480 B 5..120B~ | 1 |1 | £0.5% A e ' * M30NAUMA MEXY Uenamm: 6asosas;
oo a £ ° L
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=2 s Cak3 =35 © . .
S 8 g AxTnsHas -9999 MBT .. 0.00 165kBT...1.4 . , , . +0.5% CTeneHb 3awWmThl, ob6ecneymBaemas Kopnycom: MakcumMarnbHOe HanpshkeHne OTHOCUTESNTbHO 3eMIn:
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cEgEis Siis a5 - ; ,
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28 ¢ =g ed g S0 ] S
s — o Q a Koadpip. Motuoo P .01 -1..0..1 Pl e #1%a Fa6apuTHble pasmepbl: 96 x 96 X 77 MM.
DL opghiz | BHE 5% = Koadbeh. tgep -10.2..0...10.2 12..0..12 cloo ] #1%a HopmanbHbile 1 pabouve ycrnoBus akcnnyaTaumm
B EH ©5EEH g3 "’éa%’ 'é cos@ 1.1 1.1 T [ [T | H1%a - HanpsbkeHne nutaHus: 85..253 B A.C. (40...400) 'y nnn 90..300 B D.C;
s [) -180 ... 180 -180 ... 180 | | ! +0.5% A - BXofAHol curHan: 0...0.002...1.2 In; 0.05...1.2 Un Ans Toka, HanpsbkeHns;
s s, 5. -l 2x . e
%g %% %g f§§§§ w3f% %g"ég < Motpebnsiemas 0..99 999 999.9 | t05%a 0...0.002...1.2 In; 0...0.1...1.2 Up ans koadmumeHToB MowHocTn Pfi tgj;
Tggs® §e3 EiS * +0.5% .
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ETI

ANALIZATOR MREZE

END20L
ROCNA NAVODILA - HITRI ZACETEK

Celotna navodila na: www.etigroup.eu

1. OSNOVNE KARAKTERISTIKE, VARNO DELOVANJE

Na podro¢ju varnostnih, analizator mreze END20L ustreza varnostnim zahtevam standarda
EN 61010-1.

Varnostni napotki: A

» Vse operacije v zvezi s prevozom, namestitvijo, zagonom ter vzdrzevanjem, mora izva-
jati strokovno usposobljeno osebje ter pri tem upostevati predpise iz varstva pri delu.

el. omrezje.

Pred odstranitvijo analizatorja mreze je potrebno le tega odklopiti z el. omreZzja in odklopiti
merilne tokokroge.

Odpiranje analizatorja mreze v ¢asu garancijske dobe lahko to povzrogi prekinitev le te.
Analizator mreze END20L je namenjen namestitvi in uporabi v industrijskih elektroma-
gnetnih razmerah.

Ob vgraditvi v hiSno instalacijo, mora biti poleg analizatorja mreze vgrajeno stikalo ali
inStalacijski odklopnik. Ta element mora bili names$c¢en blizu naprave na dostopnem me-
stu in primerno oznacen.

2. PRIKLJUCITEV

Analizator mreze END20L je prilagojen za pritrditev na montazno plo$¢o. Nac¢in montaze je
predstavljen na sliki 1.

Mere ohisja so: 96 x 96 x 77 mm. Na zadniji strani Stevca so priklju¢ne sponke, ki omogocajo
prikljucitev zunanjih Zic s prerezom do 2,5 mma2.

V plo&¢i se pripravit izrez 92.5'0° x 92.5'%6 x 77 mm. Debelina plo$¢e ne sme presegati 15
mm. Analizator mreZe vstavite s €elne strani v breznapetostnem stanju. Po vgradnji pritrdite
analizator mreze s priloZzenim priborom.
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Slika 3. Diagrami povezave $tevca v:
a) enofaznem omrezju, b) 3-faznem - 3 Zicno omreZje,
c) 3-faznem- 4 zZicno omrezje

Slika 1. MontaZa analizatorja mreze
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Slika 2. Dimenzije analizatorja mreze

END20L.

Direktna, poldirektna in
indirektna enopolna shema
napajanja

3.1 Tokovni vhodi

Vsi tokovni vhodi so galvansko izolirani (notranji tokovni transformatorji). Analizator mreze
je prilagojen za delovanje z zunanjimi merilnimi transformatorji toka. Prikazane vrednosti in
izpeljane vrednosti se samodejno prikazejo glede na uvedeni zunaniji tokovni transformatorra-
zmerje. Tokovni vhodi imajo programirani obseg: 1 Aali 5 A.

3.2 Napetostni vhodi

Koli¢ine na napetostnih vhodih se samodejno pretvorijo v glede na nastavljeno razmer-
je zunanjega napetostnega transformatorja. Napetostni vhodi imajo programibilna obmocdja:
Pred vklopom analizatorja mreze je potrebno preveriti preveriti pravilnost priklopa na 3x57,7/100V,3x69,3/120V, 3 x 230/400 V.

3.3 Vezalna shema
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4. PROGRAMIRANJE ANALIZATORJA MREZE END20L

4.1 Zaslon

Slika 4. Zaslon

Opis zaslona:

1 — prekli¢i/meni nazaj — ESC

2 — premik menija v levo

3 — zmasanje vrednosti

4 — povecanje vrednosti

5 — meni desno

6 — potrditev - ENTER

7 — znak za prikaz povpre¢ne vrednosti
8 — prikaz vrednosti frekvence, ¢asa,

modi

9 — prikaz osnovnih vrednosti energije,

THD

10 — indikator faktorja mo¢i PF, tgp in THD

11 — enote prikazanih vrednosti

12 — simboli digitalnih prenosov

13 — mnozitel osnovnih vrednosti

14 — preklop alarma

15 — simbol za THD

16 — simbol za pretok energije

17 — simbol za min/max vrednosti

18 — Simbol za fazo

19 — simbol za nacin mo¢i (delovna,
navidezna, jalova)

20 — simbol za 3f prikaz veli¢in
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4.2 Sporocila ob priklopu

Ob vklopu se izvede test naprave in na zaslonu se izpiSe END20L, ime analizatorja
mreze, verzijo/tip, serijsko Stevilko in trenutni program.

& THD Ul AL+ ALz Als Hﬂ X TR

kjer:

00000000 - serijska Stevilka;

rn.nn - $t. razli¢ice programa ali $t. razli¢ice po meri;
bnnn - &t. boatloader’ verzije.

Slika 5. sporocila po priklopu analizatorja mreze

OPOZORILO! Ce se na zaslonu prikaze napis ,,Err Cal” ali ,,Err EE” kontak-
tirajte prodajalca

4.3 Spremljanje parametrov

V nacinu ,Merjenje” so prikazane vrednosti v skladu z izbrano tabelo.

Pritisk tipke | -a LEVO” ali > LDESNO” povzro¢a prehod med prikazanimi
velikostmi. Pritisk tipke | «< ] ,POTRDITEV” povzro¢i prehod med glavno in odvisnimi prika-
zanimi vrednostmi. Ob pritisku tipke (¥ ] ,DOL” se prikaZe minimalna vrednost in ob pritisku
tipke Ca) ,GOR” maximalna vrednost. Tipka ,/ZHOD” izbriSe gledane min. in max.
vrednosti. Preko vmesnika RS-485, lahko nastavite opazovane vrednosti.

Prikaz napak zaslona je opisan v poglavju 8 - glej celoten uporabniski priro¢nik, ki je na voljo
na spletnem mestu proizvajalca.

Pri prikazu jalove moci se prikaze oznaka, ki oznacuje znak obremenitve, kapacitivna ( '“' )
ali induktivna (- ).

Prikazane velikosti v polju 9 (slika 4.) za 3-fazni 4-Zilni na¢in merjenja 3Ph / 4W in enofazni
1Ph/2W so predstavljeni v tabelah 1a in 1b.

| |

Ly

[27]26]25]24]23]22]21]20[19]18]17]16[15]14] 13]12]

Direktna meritev v 4
Ziénem sistemu

[@[11] T Tof8[7] Te[s]4] [3[2]1]&]
L1
L2
L3
Jr N
Tabela 1a
L1,V Li2, V Li, A L1, W | Li, Var L1, VA L1, PF L1, tg
Backlit symbols L2, V L23, V L2, A L2, W | Lz, Var L2, VA L2, PF L2, tg kWh
Ls, V Ls1,V La, A L3, W | Ls, Var Ls, VA L, PF Ls, tg
8 row 1 Ui u12! 1" P1 Qi s1 PF1 tg1 imported
3 mportet
[ "
3 row2 | u2' | uzs' | ' | P! | Q2! s2! pr2! | tg2! active
B energy 2
g row3 | us! | us1! 13! p3’ Qs! s3' pr3’ tg3’
Displaying optional
i L1,%
Backlit symbols -, kWh kVarh kVarh kVAh L2,%
L3,% , THD U
1] 1
ﬁ row 1 reactive inductive reactive capacitive THD U1 %
T
‘§ row 2 Exported 3‘:2“' ene/rgy ene/rgy apparent THD U2 %'
B Ve energy reactive positive reactive negative energy
g- cow 3 energy2 energy2 THD U3 % !
Displaying optional
L1, %
Backit | Lz, % . w
symbols Ls, %,
THD | VA
§ row 1 T:'/?‘” cosinusj1 P3phase !
E
}g row 2 T:'/EJZ cosinusj2 ' Q3phase !
a
k) THD I3
a row3 %1 cosinusj3’ S:Sphase1
Displaying optional
Prikazane velikosti v polju 8 (Slika 4.) Tabela 1b
Displayed
oymbols | LA A LW | 3Lvar | 3LvA | 3LPF 3L1g 3L Wy
=]
oy | S P;
5883 mean 1 P Q PFmean | tgmean (?%hg%e
8Tc?® 3pha- I(N) 3phasel | 3phase’ 3pha- 3phase’ | 3phasel i
gss sel Pl Pl sel P! p or 60 min)2
Displaying optional
Backii 3L c Hz % 3L, THD U 3L, THD I
symbols
" Consumption of
Displayed . . .
values COS'"US(#) rr:"?u:és frequency ((?r:df ;eggpg\:vgg THD Upean %" | THD Imean %!
in the row 4 Sphase inu n 1o, 50,
minutes’ time)2
Displaying optional




V 1Ph/2W merilnem nacginu:

1 . vrednosti niso izragunane in prikazane,
2 _ yrednosti so izratunane na prvo fazo.

Prikazane vrednosti v polju 9 (slika 4) za 3 fazni 3 Zi¢ni sistem v merilnem nacinu
3Ph/3W in v eno faznem 1Ph/2W so prikazane v tabeli 2a in 2b.

Tabela 2a
_ Liz, V| Li,A ik
Backlit symbols L23, V L2, A kWh -, kWh kvar kvar
L3, V Ls, A
reactive . -
u12 . N reactive capaciti-
row 1 i ) inductive P
’ imported exported energy Ve energy
Displayed u23 » N !
! row 2 12 active active / i
values y reactive
energy energy reactive "
itive negative
row 3 ust 13 posi energy
energy
Displaying optional
w
Displayed symbols kVAh var
VA
row 1 P3phase
Displayed apparent
row 2 Q3phase
values energy P
row 3 S3phase
Displaying optional
Prikazane veli¢ine v v polju 8 (Slika 4.)
Tabela 2b
Displayed
3L, A 3L w 3L, var 3L, VA 3L, PF 3L, tg 3L, Wave
symbols
Displayed P3phase
Imaen P Q S PFmean | tgmean D
. values 3phase 3phase 3phase 3phase 3phase 3phase (15, 39
inthe row 4 or 60 min)
Displaying optional
Backlit 3Lc Hz %
symbols
Displayed "
vapiugs i U ). hour : minutes frequency Consumption of ordered power
cosinus : . . o
. in 15, 30 or 60 minutes’ time;
in the row 4 3phase ( i )
Displaying optional
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Izvedeni izracuni:
Navidezna moc¢ (izracun po metodah):

Q= lsz_Pz

ali Q :zk:Ui*Ii*sin(LUi, 1)

i=1
kjer je ,k” - harmoni¢no Stevilo (k=21 dla 50 Hz, k= 18 dla 60 Hz)
PF=P/S
tgp=Q/P

Cosinus: Cosinus med U in |

Faktor moci PF:
Tangens modi:

Prekoracitev zgornjega obmocja indikacije na zaslonu signalizirajo zgornje
vodoravne Crte, prekoracitev spodnjega obmocja signalizirajo spodnje vodoravne
Crte.

IV primeru izvedbe meritev povpreéne moci P3.faze, S€ izvedejo posamezne
meritve s 15-sekundnim intervalom. Primerno za ¢asovno izbiro za 15, 30 in 60
min, meritve za 60, 120 in 240 pa so povprecne. Po priklopu analizatorja mreze
ali po resetiranju, bodo prve meritve izracunane in prikazane po 15s. Do trenutka
izracuna vseh moc¢i, so prikazane povprec¢ne moci iz ze izracunanih primerov.
Tok nevtralnega vodnika I(N) se izracuna z vektorji faznega toka.

Vrednost porabljene naro¢ene moci se lahko uporabi za predhodno opozorilo pred
prekoracitvijo le te in izogibu globe ob prekoracitvi le te.

Poraba naro¢ene moci je izracunana na podlagi nastavljenega ¢asovnega intervala
za sinhronizacijo srednje aktivne moci in vrednosti urejene moci (oddelek 6.5.1 -
glej celotno razlicico uporabniskega priro¢nika, ki je na voljo na www.etigroup.eu).
Primer porabe je predstavljen v poglavju 6.5.3 - glej polno razliico uporabniski
priro¢nik, ki je na voljo na www.etigroup.eu.

Vklop alarma signalizira osvetlitev napisa AL1 (v nac¢inu A3non, A3nof, A3_on,
A3_of: od napisov AL1, AL2, AL3). Konec alarma ob vklopljeni podpori za alarmno
signalizacijo oznacuje utripanje napisa AL1 (v na¢inu A3non, A3nof, A3_on, A3_of:
od napisov AL1, AL2, AL3).

5. TEHNICNI PODATKI

Merilna obmogja in dopustne osnovne napake

Tabela 11
Measured Indlcatlfn Measuring 1 w2 sl @ Basic
value range range error
Current In
1A 0.00 ... 12 kA 0.002 ... 1.200 A~ ! ! 1 +0.2%r
5A 0.00 ... 60 kKA 0.010 ... 6.000 A~
Voltage L-N
57.7V 0.0 ...280 kV 2.8...70.0 V~ o
693V 00.3330kv | 34.8av~ | '] 0BG
230V 0.0... 1.104 MV 11.5 ... 276 V~
Voltage L-L
100 V 0.0 ... 480 kV 5..120 V~ ! ! 1 +0.5%r
400 V 0.0...1.92 MV 20 ...480 V~
Frequency 47.0..63.0 Hz 47.0...63.0 Hz ! ! 1 +0.2%mv
. -9999 MW .. 0.00 W -1.65 kW...1.4 o
Active power 0999 MW W...1.65 KW | [ [ [ +0.5% r
. -9999 Mvar .. 0.00 | -1.65kvar...1.4 o
IREEEHE Perer var ... 9999 Mvar var...1.65 kvar : : : : ST
Apparent power 0.00 VA..9999 MVA | 1.4 VA..1.65kVA ! ! ! | +0.5% r
Power factor PF -1..0..1 -1..0..1 [ [ [ [ 1% r
Tangent j factor -10.2..0..10.2 -1.2..0..1.2 [ O A 1%
Cosinus J 1.1 1.1 | | BN 1% r
j -180 ... 180 -180 ... 180 NN +0.5% r
Imported active 0..99 999 999.9 3
energy kWh : AT
Exported active 0..99 999 999,9 o
energy kWh : 0.5%r
Reactive inductive | 0..99 999 999.9 i +0.5% r
energy kvarh
Reactive 0..99 999 999.9
capacitive energy kvarh 1| *0.5%r
0..99 999 999.9
Al t
pparent energy P I +0.5% r
THD 0..100% 0..100% ! ! ! +5%

* Odvisno od nastavljenega
razmerja tr_U (razmerje napetostnega transformatorja: 0.1...4000.0)
in razmerje tr_| (razmerje tokovnega transformatorja: 1...10000)

r - obmocja mv - izmerjene vrednosti

Pozor! Za pravino merjenje toka je v tej fazi potrebna napetost vecja od 0,05
Un. V odsotnosti napetosti - je trenutna meritev priblizno 10% nazivnega toka.

4.4 Nacini delovanja

Suppl!
switching on

Change
of displayed
basic quantities

Display of minimum
and maximum value

Change of displayed
mean quantities

=
3sec
Reset of alarm support
Introduce the code|
N

] or (3
(=] or )

or 30 sec

Monitoring of parameters
=Jor =

=
l or 30 sec

Selection of Set parameters
/ PAT a5

Meter parameters mode || Meter parameters mode|[ Meter parameters mode
Parameters acc. to the || Parameters acc. to the Parameters acc. to the

(&3] or 30 sec

table 3 * table 4* table 5
def =Y manufacturer’s || def =Y manufacturer’s || def =Y manufacturer’s
parameters parameters parameters
=
=
=

Selection
of quantities

for modification
sec

=

diSp mode

Parameters acc. to
the table 7*

Change of quantity
value

30 ) or D

¢ | =moa

* Dane tabele najdete v celotnem
uporabni$kem priro¢niku -
dostopno na www.etigroup.eu

Exit each programming mode automatically
after 30 seconds or after pressina (€=

Slika 6. Nacini delovanj analizatorja mreze END20L

Vhodna mo¢:

- v napajalnem vezju < 6 VA;

- v napetostnem tokokrogu < 0.05 VA;
- v tokovnem tokokrogu < 0.05 VA.

Zaslon: namenski zaslon LCD 3.5”.

Izhod releja: rele, brez napetosti NO kontakti nosilnost 250 V~/ 0.5 A ~.

Serijski vmesnik RS-485: naslov 1 ... 247; nacin: 8N2,8E1, 801,8N1; hitrost prenosa: 4,8,
9,6,19,2,38,4 kbit / s; protokol prenosa: Modbus RTU;
odzivni ¢as: 600 ms.

Izhod energijskega impulza: izhod tipa OC (NPN), pasiven razreda A, po EN 62053-31;
napajalna napetost 18 .. 27 V; tok 10 .. 27 mA.

Konstanta izhodnega impulza tipa OC: 1000 - 20000 imp./kWh neodvisno od nastavljenih razmerij
tr_U, tr_|I.

Stopnja zascite, ki jo zagotavlja ohisje:
- s ¢elne strani: IP 65;
- s strani terminala: IP 20.

Teza: 0.3 kg.

Overall dimensions: 96 x 96 x 77 mm
Dimenzije:
- napetost napajanja :85..253 V izmeni¢no (40 ... 400) Hz ali 90..300 V enosmerno
- vhodni signal: 0 ... 0,002 ... 1.2 1 ; 0,05 ... 1.2 Un za tok, napetost
0..0,002...1.21n;0..0.1...1.2 U za faktorje moci Pf te,
frekvenca 47...63 Hz; sinusno (THD < 8%);
- faktor mo¢i: -1...0...1;
- temperatura okolice: -25...23...+55°C;
- temperatura skladi$¢enja: -30...+70°C;
- relativna vlaznost: 25...95% (kondenzacija nedopustna);
- dopustni faktor vrha:
- trenutna jakost 2;
- napetost 2;
- zunanje magnetno polje: 0...40...400 A/m;
- kratkotrajna preobremenitev (5 s);
- napetostni vhodi: 2 Un (najve¢1000 V);
- trenutni vhodi: 10 In;
- delovni polozaj: kateri koli;
- Cas predgrevanja: 5 min.

4.5. Nastavitev parametrov

TZa nastavitev analizatorja mreze END20L je na voljo brezpla¢na programska
opremana spletni strani www.etigroup.eu.

| [ | [
L2\l /\//‘—\\‘, Nom
[

| [
/‘\\‘ﬁ/ﬁ\'
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Fig 7. Setup menu

Vstop v nacin programiranja se izvede s pritiskom in drzanjem tipke ,POTRDITEV”
priblizno 3 sekunde. Vnos v nagin programiranja je za$giten z dostopno kodo. Ce kode ni,
program sam preide v na¢in programiranje. PrikaZe se napis SET (v prvi vrstici) in prva skupina
parametrov PAr. Spremljanje parametrov je vedno na voljo s pritiskom in drzanjem tipke
L,MENI NAZAJ” priblizno 3 sekunde.

Dodatne napake v % osnovne napake:

- zaradi frekvence vhodnih signalov < 50%);
- zaradi temperaturnih sprememb okolice < 50% / 10°C;
- zaradi THD > 8% < 100%.

Standardi, ki jih izpolnjuje analizator mreze:

Elektromagnetna zdruzljivost:
- odpornost proti hrupu v skladu po EN 61326-1 Razred A: Industrijsko okolje;
- emisije hrupa v skladu po EN 61000-6-4.
Varnostne zahteve:
v skladu s standardom EN 61010-1;
* izolacija med vezji: osnovna;
» kategorija namestitve: llI;
» stopnja onesnazenosti: 2;
* najvecja napetost med fazo in zemljo:
- za napajalne in merilne tokokroge 300 V;
- za preostale tokokroge 50 V;
* nadmorska visina: <2000 m.

Full version and other languages of user’s
manual available at: www.etigroup.eu and
QR code

[il Scan the code

ETI

ETI Elektroelement d.o.o.
1411 Izlake
Slovenia

Tel. : +386 03 56 57 570
e-mail: eti@eti.si
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ETI

AHAJTI3ATOP NMAPAMETPIB MEPEXI

END20L

IHCTPYKLIA NO BUKOPUCTAHHIO
LWBWAKNN CTAPT

lMoBHa Bepcis IHCTPYKLUiT fOCTYMNHA Ha
canti www.eti.ua

OCHOBHI BUMOT'M, TEXHIKA BE3IMEKN

3 Toukm 3o0py 6e3nekn aHanisatop END20L Bignosigae Bumoram ctaHgapTy EN 61010-1.

3ayBaXxeHHS LWoA0 eKcnyaTauiiHoi 6e3neku:

2.

Bci poboTu, noB'sizaHi 3 TpaHCNOPTYBaHHAM, YCTaHOBKOK i BBEAEHHSIM B
ekcnrnyarauilo, a TakoX TexHiYHUM o6CnyroByBaHHAM, MOBUHHI BUKOHYBaTUCS
KBaniikoBaHUM MNepcoHanoM; MOBWHHI [OTPMMYBATWUCSl perioHanbHi npaBuna
nonepeXxeHHs HelacHUX BUNaaKiB.

Mepen BkMOYEHHSM Npunagy HeobxiAHO NepeBipUTV MPaBUMbHICTE MiAKMIOYEHHS
[0 Mepexi.

Mepen 3HATTAM Kopnycy npunagy HeoOXiAHO BiAKMIOYMTU XMBMNEHHSA Ta Big'eaHaTu
BMMiptoBarnbHi kona.

3HATTA KOpMycy nNpunagy B nepioa Aii rapaHTinHOro 4OroBopy MoXe nNpu3BecTu A0
MOro aHynoBaHHs.

Ananizatop END20L npuaHayeHuii Ans yCTaHOBKW i BAKOPUCTaAHHSA B MPOMUCIIOBUX
mepexax.

AHnanizaTtop napameTpiB Mepexi NOBMHEH OyTW niOKMOYeHUA [0 Mepexi 3a
[10NOMOro0 aBTOMaTUYHOTO BUMMKaYi abo BUMUKaYa HaBaHTaXeHHS, SIKUIA NOBUHEH
po3aTalioByBaTUCA NopyY, ByTu OCTYNHUM Ans o6CnyroByo4oro nepcoHany i matm
BiANOBiAHE MapKyBaHHS.

MAOKMOYEHHA

Ananizatop END20L moHTyeTbcs Ha [ABepusita wadu 3a [0oNomorow ikcyroumx
3aTmckadiB. Cnocié MoHTaxy npeacTaBneHnn Ha puc.1.

[abapuTHi po3mipu kopnycy: 96 x 96 x 77 MM. Ha 3agHin CTOPOHi npunagy € KnemHi
KOMOAKM 3 TBUHTOBVMMM 3aTMCKa4aMu, SKi 4O3BONSIOTb NiAKMOYATY 30BHILLHI NPOBIAHVKN
nepeTuHomM Ao 2,5 mm2,

B aBepusiTax HeobXigHo 3po6uTu BUpi3 92.506 x 92.5*°¢ mm. ToBLMHa MaTepiany naHeni
He NoBWHHa nepeswuyBaTh 15 MMm. BcTaBTe aHanizaTop 3 60Ky nepefHbol naHeni npu
BiAKMIOYEHIN Hanpy3i xxnBneHHs. Micns yctaHOBKK npunaay B oTBip 3adikcynTe noro 3a
[10MOMOrO0 3aTMUCKadiB.
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HaniBnpsimi BUMiptoBaHHSA
napametpiB 4-X NpoBiAHOT
3-Xx dpasHoi mepexi 3a
[0MOMOrOo0 NiAKMIOYEHHS
CTPYMOBWX BXOAIB Yepes
TpaHcdopmaTopu CTpymMy
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Puc. 3. Cxemu niOknto4eHHs1 aHanizamopa 8:
a) o0HogbasHil mepexi, 6) 3-x gpasHili - 3-x MPo.IdHIl Mepexi,

8) 3-x ¢hasHili - 4-x nPo.idHit Mepexi

22

Puc. 1. MoHmax aHanizamopa END20L

Puc. 2. FabapumHi po3mipu aHanizamopa

3. 0MnMnc NPUNALY

CTpyMy). 2 )
TpaHcdopmaTopamu cTpymy. BigobpaxeHi
aBTOMaTWYHO NepepaxoByOTbCA B 3aNeXHOCTI Bif BBeAEHOro koedilieHTa TpaHcdhopmauii
30BHILLHBOrO TpaHcopmaTopa cTpymy. CTpyMoBi BXiAHi KOHTakTM MatloTb [AianasoH
BnGopy: 1 Aabo 5 A.

3.2 BxigHi KOHTAKTW Hanpyru

3HaYeHHs! Ha BXiAHVX KOHTaKTax Hanpyrn aBToMaTM4yHO NepepaxoBylTbCA BiAMOBIAHO A0
BBeAEHOro koedilieHTa TpaHcdopmalii 30BHILWHLOro TpaHcdopmaTtopa Hanpyru. BxigHi
KOHTaKTW Hanpyru matTb nporpamoBaHi gianasonu: 3 x 57,7 / 100 B, 3 x 69,3 / 120 B,

3 x 230/400 B.

3.1 CTpymOBi BXifHi KOHTaKTU

Bci cTpymoBi BXiAHi KOHTaKkTW ranbBaHi4HO i30MbOBaHi (BHYTPILHI TpaHcdopmMaTopu
i3 30BHIWHIMX BUMIpOBanNbHUMMN
BENINYNHU

AHanizatop apantoBaHun Ana  pobotu
3HaYeHHA CTpyMy Ta noxXiaHi

3.3 Cxemu niaknoyeHHs
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Mpsami, HaniBNpsimMi Ta HenpsMi
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4. NMPOIrPAMYBAHHA END20L
4.1 lNepeaHa naHenb
N\

Puc. 4. lMepedHs naHerns

Onuc nepeaHbOi NaHeni aHanisaTopa:
1 — KkHoMKa noBepHeHHst - ESC

2 — KHOMKa Ans nepemileHHs BniBo

3 — KHOMKa 3MEHLLEHHS 3HAYEHHS

4 — kHomnka 36inblUeHHs 3Ha4YeHHS

5 — KHOMKa Ans nepemileHHs BnpaBo

11 — oguHMLI BigobpaxKyBaHNX 3Ha4YeHb

12 — cumBonu nepepadi UMpoBmx
JaHux

13 — MHOXHVKM 6a30BUX 3HAYEHb

14 — cumBONU BKNIOYEHHSA aBapiiHOT

6 — kHonka nigTBepAXeHHs - ENTER curHanisauii
7 — cumBon BiAO6GPaxXyBaHOro 3HAYEHHS 15 — cumBonu BiBoBpaxeHHs TuniB
cepeaHbOol aKTUBHOI MOTYXXHOCTI cymapHux THD

8 — obnacTb BigobpaxeHHs cepeaHix
3HayeHb, YacToTy, Yacy

9 — o6nacTb BigoOGpaxeHHss OCHOBHMX
Benu4uH, eHeprii, THD, rapMoHik,
aatu (pagku 1, 2, 3)

16 — cMMBOMKM HanNpsiMiB NEPETOKY eHeprii
17 — CMMBOMN MiH / MaKC 3HaYeHHs!
18 — cumBonNM YncenbHoiI
BiANOBIQHOCTI 10 BiANoOB. hasu
19 — cMMBOMKM TUNIB NOTYXXHOCTEWN,

10 — cumBONMK, LLO NO3HaYalThb kKoedilieHT eHeprin
notyxHocTi PF, koediuieHt 20 — cmBon BigobpaxeHHs TprdasHoro
peakTuBHOi NoTyxHoCTi tgp | THD (pspok 4) 3HaYeHHs
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Henpsimi BUMiptoBaHHSA 3a
[0MoMOoror 2-x TpaHcchopmaropis
cTpyMmy i 2-x abo 3-x
TpaHcdopmMaTopiB Hanpyrn B 3-x
NPOBIAHIN Mepexi
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4.2 lucnnen nicnsi BKIIOYEHHS XXUBNEHHS Tabrnvusa 1a
. L. CumBon 3 Li,B | Li2,B | Li,A | Li,Br | Lieap | Li,BA | Li,PF | Litg
MMicnsa BKMOYEHHST XMBNEHHS npunag BWKOHYE TecT aucnnes i Bigobpaae VB L2,B | L2a,B | La,A | LoBr | Lesap | L2,BA | Lz, PF | Latg KBTT
. " P . o . . MiACBITKOKO Ls,B | Lst,B | Ls,A | Ls,Br | Ls,sap | Ls,BA | Ls,PF | Lstg
Ha3By aHanizatopa "END20L", iioro Bepcito, cepiiHuiA HOMep i NOTOYHY BEpPCito
nporpamHoro 3abesnevyeHHs. B praoci | vt |t | o | oe s1 PR
g E CrioxusaHa
§g,> pamok2 | u2' | u2s! 121 p2! Q2! s2' pr2’ tg2' aKTvsHa
] g enepris2
g panok3 | uz' | us1! 13! p3l Qs! s3' pr3’ tg3’
BinoGpaxeHHs OnujioHansHo
e T 0 0 0 n %
HLZ“@ — gy e i . CumBony 3 . A~ oA L‘v"/:
T+ D a{n\f}g PF nincaiTkolo , KBTr KkBapr KBapr KBAr Li% MO U
o = LD rh
H L@'ﬂ T n ﬂ n !:' PFtg% 3 psiaok 1 PeakTveHa PeakTusHa THD U1 %"
’ ) e S I iHAyKTUBHA €eMHicHa eHepris
2 >I eHepoBaHa 1
83 psfok 2 aKTuBHa eHepris / MoBHa, THD U2 %
Sz § / PeakTusHa enepris?
Lg 2 eHeprlﬂZ PeaktusHa n|
£ pama 3BOPOTHSI
& pAaok 3 eHeprist eHeprin2 THD U3 % '
ne:
A Bino6 Onui
00000000 — CepiiiHMil HoMep; AobpaxeHHn nulonanLHo
I n.NN — HOMep NOTOYHOI BepCii Nporpamm abo HoMep creLjianbHOI BEePCii; L1, %
P P pore P 4 P Cumsonm 3 L2, % s EBan
bnnn — Homep Bepcii 3aBaHTaxyBava. nigcaitkolo Iﬁ};f’i o
Puc. 5. ucnned nicns eknto4YeHHs1 aHanisamopa |
= psigok 1 THD1 %! cosg1 P 3x¢as
8=
Yeara! Akwo Ha .qwcnpe'l' 3'ABNAETLCA noai.qo.Mner!Hﬂ Err Cal a6o Err EE, §§» pnok2 | THDR%' cos92 Q sxapas
Heo6XiAHO 3BepHYTUCS B CEPBICHUI LIEHTP. g2
=g
@ panok3 | THDI3%' cosg3’ S 3xcpas |
43 MOHITOPMHr I'IapaMeTplB BinobpaxeHHs OnuioHansHo
Y pexumi BUMipIOBaHHsI BeNUYMHK BifgobpaxaTbes Y BiANOBIAHOCTI A0 Tabnuub. Bino6paxeHi BenuunHm B obnacTi 8 (puc. 4) Tabnuusa 16
HaTtuckanHst kHonku (eniso) [ <t ] abo kHomkw (Bripaso) [ B=  34iiCHIOE nepexia Mix
BifoGpaxyBaHUMU BenuuuHamu. HaTuckanHs kHonku (Enter) 3qifcHIoe nepexia f;“é':ﬁgg‘: 3L A A | sLBr | 3Leap | 3LBA | 3LPF 3Lge | 3LBry,
MiX cepefHiM i JoaaTKOBUM BiAo6GpaxeHUMN 3HaYeHHsIMU. Mpyu HaTUCKaHHI KHOMKKU (BHU3)
(¥ ] Bino6paxaeTbca MiHIManbHe 3HaYeHHS, a NPU HAaTUCKaHHI KHOMKK (BBEpX) BinoGpax. | lcepeate ; P Q s PFcepeate | !99cepente zas-xs%)agg
) . 3HaueHHs! ana 3-x I(N ansa 3-x | ana 3-x ans 3-x ans 3-x ansa 3-x , U,
BifjobpaxaeTbca MakcumanbHe 3HaYeHHs. .Ha.TI{ICKaHHfll kHonkn (ESC) nig 4ac B priky 4 das’ ~ as' aa' aa' aa' pas' x8)2
nepernsay Unx sHaueHb cTupae BIAMOBIAHI MiHIManbHI abo MaKCUManbHi 3HAYEHHS. 3a F—— Onoransro
ponomoroto iHTepdency RS-485 MoxHa BCTAaHOBUTU 3HaYeHHS, siki 6yayTb BigobpaxaTucs.
:IZ";;T;S'; 3Lc ru % 3L, THDU 3L, THD |
BinobpaxeHHs nomunok onucaHo B rnasi 8. MNMoBHa Bepcis iHCTPYKLii kopucTyBaya, 4OCTynHa S—
Ha Beb-caiTi BUpobHuka. BinoBpax. . i
X . . o 3HaqeHHs cose 'q”fl' TORVHM: | o crota noTy»j:gﬁ:o(Lepea THD Ugepegpe %7 | THD legpepe %1
Mpu BigoGpaxeHHi peakTUBHOI MOTY)XHOCTI BiAOOpaXaeTbCsl CUMBOM, WO MO3Ha4Yae Tun B praKy 4 3-x a3 xeummEm 15, 30, 60 x8.)2
HaBaHTaXEHHS - EMHICHWI ( -“- ) @60 IHAYKTUBHUIA (+~-). Bino6paxeHHs OnwioHanbHo

BenununnHu, aki Binobpaxatotbca B obnacTi 9 (puc. 4) ans 3-x ¢pasHoro 4-x nposigHoro 3® / 471
Ta ogHodbasHoro 1d / 21 pexxvMiB BUMipioBaHHs, npeacTaeneHi B Tabnuusax 1a 1a 16.




B 1®/2IN pexxumi BUMiptoBaHb
- 3HAYEHHs1 He PO3PaxOBYIOTLCA | He BigoGpaxarTbes,
2. 3HaYeHHs, po3paxoBaHi SIK BiANOBIAHI 3HAa4YEeHHs1 NnepLuoi dhasu

Bennunnu, ski Bigobpaxatotecst B obnacti 9 (puc. 4.) ana 3-x dasHoro - 3x
npoBiaHoro pexwumMy BumiptoBaHHs 3® / 311 i ogHodasHoro 1 / 211, npeacraBneHi

B Tabnuusax 2a i 26.

Tabnuus 2a
Li2, B
Cvmeonm 3 LuA o 1+
ACBITKO L23, B L2, A kBT -, KBTT kBapr KBapr
. Le,B | LuA
T panok 1 u12 5l -] B i’:ea'::r:i:: PeakTneHa
8= g g AYKTVE emHicHa eHepris
;» % g g g a:) eHepria
22 pARok 2 v2s 12 2o &w / PeakTusHa
9 g S & 3 PeakTusHa
S 5 5 2 F npAva 3BOPOTHS
h=t i o
@ psnok 3 u31 13 % (% eHepris? eHepris:
BinoGpaxkeHHs OnuioHansHo
Bt
CvMBONK 3 NiACBITKOK kBAY Bap
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T panok 1 P 3-x thas
g =
g ;I:) AI0K 2 MosHa 3.
® : -3
Sz PAn eHeprisi Q3x e
o
Sz
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@ pspok 3 S 3-x pas
BinobpaxeHHs OnuioHansHo
BinobpaxeHi BenuunHu B obnacri 8 (puc. 4)
Tabnuvugs 26
Cvmsonn 3
v aLA 3LBr | 3Leap | 3LBA 3L, PF 3Lt 8L,
niACBITKOK BTcepen.
i I P s PF 1 P3x
Bino6pax. cepenHe Q cepeaHe 9PcepenHe dpasn (15
3H3‘*9HH§ ans 3-x ans 3-x ans 3-x ans 3-x ans 3-x ans 3-x 30, 60
B pAaky as’ a3 as as as a3 xB)
BinobpaxeHHs OnuioHansHo
Cumsonu 3
X N 3L, c My %
ninceiTkolo
Binobpax. roanHu: CroXmMBaHHS 3aAaHOi MOTYKHOCTI
:H;*SK”;; cos@ ans 3-x has XBUAUHY vacrora (uepes 15, 30, 60 xB.)
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BurikoHyBaHi po3paxyHku:
PeakTvBHa NOTYXHICTb (METOA PO3pPaxyHKy HanalTOBaHHWN):

Q= /SZ—PZ

abo Q:zk:Ui*li*sin(LUi,li)

i=1

ne k - Homep rapmoHikv (k =21 anst 50 'y, k = 18 gns 60 u)
PF=P/S

tgp=Q/P

KoediLjieHT noTyxHocTi PF:
KoediljieHT peaKkTUBHOI NOTYXXHOCTI:

KocuHyc: kocnHyc mix U Ta |

MepeBuLLEHHSA BEPXHBOIO Aiana3oHy BiAobpaxyBaHVX 3Ha4eHb Oyae npeacTaBneHo
Ha gucnnei BepXHiMyU ropusoHTanbHUMK MiHIAMU, a NEePeBULLEHHS HUXHBLOTO
Jiana3oHy Oyae npeacTaBneHo HYWXKHIMY FOPU3OHTaNbHUMM MiHISIMK.

Y pasi BUMiplOBaHHA ycepeaHeHoi noTyxHocTi P ansa 3-x das, nooauHoki
BMMIPIOBaHHS 3AiNCHIOIOTECA 3 iHTepBanom B 15 cekyHa. BignosigHo, npu BuGopi
15, 30, 60 xBunuH ycepegHtototbes 60, 120 abo 240 BumiptoBaHb. [icnst BKIOYEHHS
aHanizatopa abo ckMAaHHSA MOTYXHOCTI neplue 3Ha4YeHHs OGyae pospaxoBaHO
yepes 15 cekyHp Micns BKOYEHHsT abo OBHYNEeHHs BUMIpIOBaHHS. [0 MOMEHTY
OTPUMaHHS BCiX BMOIPOK aKTUBHOI MOTYXXHOCTi 3HA4YE€HHSA CepefHbOi MOTYXHOCTI
pPO3paxoBYETLCSH 3a BXE BUMIPSIHUMY BUBipKaMu.

CTpyMm B HenTpansHoMy NpoBogi | () PO3PAXOBYETLCS MO BEKTOpax asHoro CTpymy.
3Ha4YeHHsA 3a4aHOoi CNOXWUTOT MOTYXHOCTI MOXe OyTu BMKOpPUCTaAHO AN
nonepeaHLOro NoMNepe;XeHHs NPO NEPEBULLIEHHS CNIOXKUTOT 3a,aHOI NOTYXXHOCTI
i NS YHUKHEHHS MOB'A3aHNX 3 MM WwTpadis.

CnoxuBaHHSA 3a4aH0i MOTY>KHOCTi PO3PaxOBYETLCHA HA OCHOBI YaCOBOTO iHTepBarny,
BCTAHOBMEHOrO ANS MOPIBHAHHA CepedHbOi aKTMBHOI MOTYXHOCTI i 3HAYEHHS
3afaHoi NoTy>HOCTi (po3ain 6.5.1 - AvB. MOBHY BEpPCito IHCTPYKLIiT KOpMUCTyBaya,
L0 AOCTYMHa Ha canTi www.eti.ua).

Mpuknan npeactaBneHnin B po3dini 6.5.3 - AnB. NMOBHY BepPCit0 iHCTPYKLiT
KOpWCTyBaya Ha caunTi www.eti.ua.

BkntoyeHHsA aBapiviHOi curHanisadii Bijobpaxaetsca cumsonom AL1 (B pexumi
A3non, A3nof, A3_on, A3_of: cumsonamu AL1, AL2, AL3).

Mpo 3akiHYeHHsA Yacy poboTu curHanizauii Npy BKITKOYEHIN NiATPUMLI aBapinHoOl
curHanisauii cBiguuTb MuranHsa cumeony AL1 (B pexumi A3non, A3nof, A3_on,
A3_of: cumsonis AL1, AL2, AL3).

5. TEXHIYHI JAHI

Oiana3oHn BUMiploOBaHHS Ta AONYCTUMi OCHOBHI NOXUGKMU

4.4 Pexvimmn pobotu

Tabnuuga 11
BumiptoBarnbHi . AianasoH . p,llanasou t1 2l izl s | noxuska
3HaYeHHsA BifoOpaXeHHA BUMIpIOBaHHS
Crtpym In
1A 0.00 ... 12 kA 0.002 ... 1.200A~ | 1 +0.2% 1
5A 0.00 ... 60 kKA 0.010 ... 6.000 A~
Hanpyra J1-H
57.7B 0.0 ... 280 kB 2.8..70.0V~ o
69.3B 0.0 .. 333.0 kB 34.84v~ | ' ' BT
230 B 0.0... 1.104 MB 11.5...276 V~
Hanpyra -1
100 B 0.0 ... 480 kB 5..120 B~ [ +0.5% 1
400 B 0.0 ... 1.92 MB 20 ... 480 B~
YactoTa 47.0..63.0 'y 47.0...63.0 'y ! ! +0.2% B
AKTVBHA -9999 MBr .. 0.00 -1.65«kBT...1.4 : | +0.5%
NOTYXHICTb Br.. 9999 MBT BT...1.65 kBT 0% A
PeakTuBHa -9999 Meap .. 0.00 | -1.65 kBap...1.4 ! ! | +05%
MOTYXHICTb Bap ... 9999 MBap Bap...1.65 ksap Sl
MoBHa NOTYXHICTb 0.00BA..9999 MBA | 1.4 BA..1.65kBA | | | | +0.5% A
Koedbdp. norysrocti PF -1.0.1 -1..0..1 [ ! [ [ +1%nA
Koeddp. tgp -10.2...0...10.2 -1.2..0..1.2 [ | | ! +1%n
Ccos@ -1...1 -1...1 [ | [ [ +1% A
P -180 ... 180 -180 ... 180 ! | | +0.5% A
CnoxueaHa ) 0..99 999 999.9 i | 205%n
aKTWBHa eHepris kBT
leHepoBaHa ) 0..99 999 999,9 . +0.5% A
aKTUBHA eHeprist (=
Eeamaua ; 0..99 999 999.9 1| 05%n
iHAYKTVBHa eHepris KBapr
PeamBHa ) 0..99 999 999.9 1| 05%n
€EMHiCHa eHeprisi KBapr
: 0..99 999 999.9
MosHa eHe;| 9
BHa eHeprisi KBAT I | +0.5% A
THD 0..100% 0..100% [ ! I +5% A0

* B 3anexHoCTi Bif, BCTaHOBMEHoro koedilieHTy tr_U (koedilieHT
TpaHcdopmadii Hanpyrv: 0,1 ... 4000,0) Ta koedilieHT tr_| (koediLlieHT
TpaHcdopmalii ctpymy: 1 ... 10000)

A - BiO AianasoHy B - Bifj BAMIPSIHOrO 3Ha4eHHs!

YBaral! [1ns npaBuribHOro BUMIpOBaHHSI CTPYMY Harpyra Ha Liih ¢hasi Mae ByTu
6inbLue 0,05 Un. Mpu BigcyTHOCTI Hanpyrvi - BUMIPIOBaHHSA CTPyMY B MeXax
6nm3sko 10% Big HOMIHAMBEHOTO CTPYMY.

- Kvienenha
BinobpaxeHHa MepemukaHHs
MiHiManbHoro i OCHOBHUX
MaKCMMAasbHOrO 3HaYeHHs Bigo6paxyBaHNX
BENNYUH
(Ya6o(a)
* (=Ja6o[=
(= (=) mn
lepeMUKaHHA
Pexum BUMIPIOBAHbD o

cepenHix Biao6GpaxyBaHmx
BENMUMH

CKnHy ™M CKnHyTH
min max
1
3 CGKM [ c_e_;YHAM CKnpaHHA NiATPUMKN
= aBapilHoi
a60 30 cekyHf

curHanisagii
MoHiTopuHr BeecTu ko
napameTpis
=) a6o (=) (31 abo (23
[(=Jabo =] | =
a60 30 cekyH,
4 l__, yHa

Bunbip 3agaHmnx
napameTpis

PAr diSp

l E

(S=2] a60 30 cekyHa

Pexum Pexum Pexxum napamertpis
MapameTpu y BiANoB. 3 Mapametpu y BiANoB. 3 Mapametpu y BiANoB. 3
Tabnuuero 3 ¥ T 4* T 5%
def =Y napametpu def =Y napametpu def =Y napametpu
BUPOGHMKa BUPOGHMKa BUPOGHMKa

Bubip
BENMYMHI
moandikaui

diSp pexum
MapameTpu y BiANOB. 3
Tabnuueto 7 *

3MIHNTY 3HAaYeHHA
BENNYNHN
30 (3 abo (a0
CEKYRR | (=) abo ()

Buixig 3 pexiimy nporpamyBaHHs
aBTOMaTUYHO Yepe3 30 cekyHp abo MicnA HaTUCKaHHA (S22

* Nani Tabnuui MoxHa 3HalTK B NOBHIN IHCTPYKLUI - Ha
canti www.eti.ua

Puc. 6. Pexxumu pobomu aHanizamopa END20L

CnoxuBaHa NOTYXHiCTb:
- B KOMi XUBMNEHHS < 6 BA;
- B koni Hanpyru < 0.05 BA;
- B koni cTpymy < 0.05 BA.

Mone ekpaHy aucnnes: PK-gucnnen 3,5 alorima 3 niacBivyBaHHAM.

PeneiHui BUXia: pene, 3amvkatodi KOHTakTy 6€3 Hanpyru, HaBaHTaxyBanbHa 34aTHicTb 250
B~/05A~.

MocnignoBHui iHTepdpeiic RS-485: agpeca 1 ... 247; pexum: 8H2,8E1, 801,8H1; weunakictb
nepepgaui: 4,8, 9,6, 19,2, 38,4 k6iT / c; npotokon nepegavi: Modbus RTU
yac Bigryky: 600 mc.

EHeprisi iMnynbcHoro BuxigHoro curHany: suxig tuny OC (NPN), nacvBHui knacy A,
BignosigHo Ao EN 62053-31; Hanpyra xwuBneHHs 18 .. 27 B; ctpym 10 .. 27 MA.

KoHcTtanta OC Tuny imnynbcHoro BuxigHoro curHany: 1000 - 20000 imn. / kBT4 He3anexHo Big

BCTaHOBMEHMUX cniBBigHOLWeHb tr_U, tr_|.

CTyniHb 3axucTy, WO 3a6e3nevyeTbCsi KOPMyCcoM:
- 3 poHTanbHoI cTopoHu: IP 65;
- 3 6oky knem: IP 20.

Maca: 0.3 kr.

FaGapuTHi pasmipu: 96 x 96 x 77 MMm.
HopMmanbHi i po6o4i ymoBu ekcnnyatauii
- Hanpyra xvBneHHst: 85..253 B A.C. (40...400) 'y a6o 90..300 B D.C;

- BXigHwi curHan: 0...0.002...1.2 In; 0.05...1.2 Upn ansa ctpymy, Hanpyru;
0...0.002...1.2 Ip; 0...0.1...1.2 Un aAns koediuieHTiB noTyxHocTi Pfj ,tej;

- Yacrtota 47...63 I'y; cuHycoiganbHuii xapaktep (THD < 8%);
- koediuieHT noTyxHocTi: -1...0...1;
- TeMnepaTypa HaBKOMULLIHBOTO cepeaouLia: -25...23...+55°C;
- Temneparypa 36epiraHHs: -30...+70°C;
- BiAHOCHa BonoricTb: 25...95% (yTBOPEHHS KOHAEHcaTy HegoMnyCTUMO);
- AOMyCcTUMUIA KoediLieHT amnniTyau:
- IHTEHCUBHICTb CTpyMYy 2;
- Hanpyra 2;
- 30BHiLLHE MarHiTHe none: 0...40...400 A/m;
- TUMYacoBe nepeBaHTaxeHHsi (5 c):
- BXigHa Hanpyra: 2 Un (makc.1000 B);
- BXigHu ctpym: 10 In;
- poboye nonoxeHHs: Gyab-sike;
- Yac nonepeaHbOro HarpiBy: 5 XBUMNKWH.

4.5. HanawTyBaHHSA napameTpis

[ns HanawTyBaHHA aHanizatopa END20L HapaeTbcst 6e3KOLLITOBHE NporpaMHe
3abesneveHHst eCon, ke 4OCTYNHe Ha canTi www.eti.ua.

Bxia B pexum nporpamyBaHHsSI 3[iNCHIOETECS HATUCKAHHAM i YTPUMAHHSM KHOMKM
npoTarom npubnusHo 3 cekyHA. Bxia B pexum nporpamyBaHHS 3axulleHuid Kogom
foctyny. SAKWo Takui Ko BIACYTHIN, Nporpama nepexoavTb B MEHI0 NporpamyBaHHs.
Ha pucnnei 3'aensetbea Hagnuc SET (B nepluomMy psiaky) i nepa rpyna napametpis PAr.
KoHTponb napameTpiB 3aBXxan AOCTYMHWI Yepe3 HaTUCKaHHS i yTPUMaHHSI KHOMKN
NpoOTArom NpubnmnsHo 3 cekyHA,.

HOopaTkoBi NOXUbkM B % Bi OCHOBHOI NMOXMOKM:

- Bif YacToTu BXigHUX curHanie < 50%;
- Bi 3MiH TeMnepaTypu HaBKONMLLHBOro cepeosuLla < 50%/10°C;
-ana THD > 8% < 100%.

CtaHpapTu:

EnekmpomazHimHa cymicHicmb:
- CTIVKICTb 10 30BHILLUHiIX nepeLukon BignoeiaHo Ao EN 61326-1 Knacc A: Mpomucnose
cepenoBuLLE;
- piBeHb reHepalii nepeLukos BianosiaHo Ao 3rinHo EN 61000-6-4.
Bumoezu 6e3neku:
BignoBigHo o ctaHaapty EN 61010-1
« i3onAauia mix konamu: 6asosa;
» kareropia yctaHosku: |lI;
* piBeHb 3abpyaHeHHs: 2;
* MakcuMmarnbHa Hanpyra BiAHOCHO 3eMri:
- ANS XMBNEHHs Ta BUMiptoBaHHS kin 300 B;
- Ans iHWwx kin 50 V;
* BWcOTa Hap piBHeM Mops: < 2000 m.

MoBHa Bepcis i IHCTPYKLiA KOpUCTyBada pisHUMM
MoBamu JOCTYMHI Ha CanTi
www.etigroup.eu i no QR-kogy
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ETI Elektroelement d.o.o.
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Slovenia

Tel. : +386 03 56 57 570
e-mail: eti@eti.si

END20L-09



ETH

METER OF NETWORK PARAMETERS

END20L

i
—
CJ
==
g |
=

o~

L

107

VRN

Ou|
<!

5
1

O

,_
Iz
=
=
D

071
= |
6 |
[ PR
<

I

C
C

C€

USER’S MANUAL






Contents

1. APPLICATION .....covviiiiiiiiii e 5
2. METER SET ...oviiieiiie e e 6
3. BASIC REQUIREMENTS AND OPERATIONAL SAFETY ..........c.ccceueeee 6
4. INSTALLATION ....oevniiiiii e 7
5. METER DESCRIPTION .......cccvvniiiiiiiiii e, 8
6. ND20 PROGRAMMING ...........oivemmmmneiieeienne e ereene e eeeenas 12
7. RS-485 INTERFACE..........cccovniiiiiiiii e 33
8. ERRORCODES ..........iiiiiiiiiiccni e 54
9. TECHNICAL DATA .....oeeniiiee s 56
10. VERSION CODE.........ccceunniiiiiiiiie e s 60







1. APPLICATION

The END20L meter is a digital programmable panel meter destined for
the measurement of single-phase power network parameters (2-wire
network) and 3-phase, 3,4-wire network in balanced and unbalanced
systems with the simultaneous display of measured quantities on a LCD
display. The meter enables the control and optimization of power elec-
tronics devices, systems and industrial installation operations.
The meter ensures the measurement of: rms values of voltage and
current, active, reactive and apparent power, active, reactive energy,
power factors, frequency, 15, 30, 60 minutes’ mean active power,
THD. Additionally, the current value in the neutral wire is calculated.
Voltages and currents are multiplied by given voltage and currentratios of
measuring transformers. Indications of power and energy take into consi-
deration values of programmed ratios. The value of each measured quan-
tity can be transmitted to the master system through the RS-485 interface.
The relay output signals the overflow of the chosen quantity, and the
pulse output can be used for the consumption check of 3-phase active
and reactive energy.
The meter has a galvanic separation between respective blocks:

- supply,

- measuring inputs,

- voltage and current inputs,

- RS-485 output,

- impulse output.




2. METER SET

The set of the END20L meter is composed of:

1. END20L meter......ccoovvvviiiiiiiiicc, 1 pc.
2. user'smanual........c..coeeviieiiiiiiiie 1pc
3. S€Al i 1 pc.
4. holders to fix the meter in the panel... 4 pcs

3. BASIC REQUIREMENTS AND

OPERATIONAL SAFETY
In the safety service scope, the END20L meter meets to requirements
of the EN 61010 -1 standard.
Observations Concerning the Operational Safety: A

* All operations concerning transport, installation, and commissioning
as well as maintenance, must be carried out by qualified, skilled per
sonnel, and national regulations for the prevention of accidents must
be observed.
e Before switching the meter on, one must check the correctness
of connection to the network.

* Before removing the meter housing, one must switch the supply off
and disconnect measuring circuits

* The removal of the meter housing during the guarantee contract pe-
riod may cause its cancellation.

® The ND20 meter is destined to be installed and used in industrial
electromagnetic environment conditions.

* One must remember that in the building installation, a switch or a cir-
cuit-breaker should be installed. This switch should be located near
the device, easy accessible by the operator, and suitably marked.




4. INSTALLATION

The END20L meter is adapted to be fixed on a panel by means of hol-
ders. The fitting way is presented on the fig.1.

Housing overall dimensions: 96 x 96 x 77 mm. At the rear side of the
meter, there are screw terminal strips which enable the connection of
external wires with a cross-section up to 2.5 mm?2.

One must prepare a 92.5%¢ x 92.5°6 mm cut-out in the panel.
The material thickness which the panel is made from should not exceed
15 mm. Insert the meter from the frontal panel side with the disconnec-
ted supply voltage. After the insertion into the hole, fix the meter by
means of holders.

Fig. 2 Meter overall dimensions




5. METER DESCRIPTION

5.1 Current Inputs

All current inputs are galvanically isolated (internal current transfor-
mers). The meter is adapted to co-operate with external measuring cur-
rent transformers. Displayed current values and derivative quantities
are automatically recoun in relation to the introduced external current
transformer ratio. Current inputs have programmable ranges:1 A or 5 A.

5.2 Voltage Inputs

Quantities on voltage inputs are automatically converted acc. to the
introduced ratio of the external voltage transformer. Voltage inputs have
programmable ranges: 3 x 57.7/100 V, 3 x 230/400 V.

5.3 Connection Diagrams

a)

SuEpIy Jsass OPpu\se AL1
1" T O , L
| Direct, semi-direct
[27]26]25]24]23[22]21]20]19] 18] 17[16[15[14]13[12] and indirect
single-phase
measurement
l@h;l [ Tef8]7] T6[5]4] l3lfl1l@l
l L]
3 1 1 2 1112
)—b\MA’aJ
Sp S1, m S2 §1l
P}/\"Pwi u P}/\wai 1 ol
N N N




b)

Supply RS 485 OUpuse AL1

il Tl

[27]26]25]24]23]22]21]20[ 19[ 18[17] 16] 15[ 14] 13] 12

Direct measure-
ment in a 3-wire
network

(@[] ] |918|l7l lﬁl?l“l |3|2||1H
] L] L]
L1
L2
L3
Supply RS485 OUpuso ALT
| T ™

[27]26]25]24]23]22]21]20] 19] 18] 17] 16] 15[ 14] 13 12]

[@[] ] I?I8I7I Ilel‘*l I?I?Ml

L I\ | [

[

Semi-indirect
measurement
in a 3-wire
network

L1

TER,
;

L2

Rl

L3

i




Supply RS 485 Cl“w‘u ALt

il Tl

[27]26]25]24]23]22]21]20[19] 18] 17]16]15[14[13]12]

(@] | I?I?PI lf:l5l4l l3|l2l1l®\

I i |

Indirect measurement
with the use of 2 current
transformers and 2 or 3
voltage transformers

in a 3- wire network

Supply RS 485 OUpuse
~ At

GNDI

||

Direct measurement

N in a 4-wire network
In a 4-wire network.
L™

[27]26]25]24]23]22]21]20[ 19] 18] 17] 16[ 15[ 14] 13]12]

I T ool Tels s TZI2I7]a
N y

L2

L3
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Supply RS 435A q‘upu\se AL
|

ool B ) Semi-indirect measurement
I O , )
in a 4-wire network.
[27]26]25]24]23[22]21]20[ 19 18] 17] 16 15[14] 13] 12]

2
[ L1
P 4
S \
= u L2
s dsi P2 PR |
Ul \ L3
4( R
N
s
Supply o a8s Opuse AL1 Indirect measurement with
i i i i i | i ‘V\T the use of 3 current trans-
(2728252423222 120 1S[18]17]16[15]14]13[12] formers and 2 or 3 voltage
transformers in a
4-wire network.
\@\1I1\ [ \9\?\7\ \6\5‘\4\ \3\2‘\1@\
— -
2 [ I
]
B =
oy fi St A AL
P P;v\ L1
| .
[ y “w L2
- L3
I, [ \
\
\ N

Fig 3. Meter connection diagr;zms in a:
a) single-phase network, b) 3-phase - 3 wire network,
c) 3-phase - 4-wire network
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6. END20L PROGRAMMING

6.1 Frontal Panel
16 15 14 13 12

10
17
18 9
8
19
20
7
1 2 3 4 5 6
Fig 4. Frontal panel
Description of the frontal panel:
1 - abandon push-button — ESC 11 — units of displayed values
2 — push-button to displace to the left 12 — symbols of digital data

3 - push-button to decrease the value transmission
4 — push-button to increase the value 13 — multipliers of basic values
5 — push-button to displace to the right 14 — symbols of alarm switching

6 — acceptance push-button - ENTER on/occurrence

7 — symbol of displayed value of 15 — symbols of THD display
averaged active power 16 — symbols of energy flow

8 — display field of mean values, 17 — symbols of min / max quantities
frequency, time, power guard 18 — symbols of quantity affiliation to

9 — display field of basic quantities, energy, respective phase
THD, 19 — symbols of power, energy

10 — symbols indicating the display of character

power factor PF, tge factor and 20 - symbol of 3-phase quantity display
THD (row 4)

12



6.2 Messages after Switching the Supply on

After switching the supply on, the meter performs the display test and
display the END20L meter name, meter version, serial number and the
current program version.

C_ (RS
DG (] LUt
a0 L 10 1]
[ LUl

CrtloA | (S

a0 mininlx]
l:':“_l‘.l.jl b [l e

where:
00000000 - is the serial number

r{w.nn - is the number of the current program version or the number
of the custom-made version.

bnnn - is the number of boatloader version.

Fig. 5. Message after starting the meter

Caution! If on displays the message Err Cal or Err EE appears, one must
contact the service shop.

6.3 Monitoring of Parameters

In the measuring mode, quantities are displayed acc. to settled tables.

The pressure of the (=) push-button (left) or (= push-button
(right) causes the transition between displayed quantities. The pres-
sure of the push-button (Enter) causes the transition between
mean and additional displayed values. The pressure of the
push-button (down) causes the monitoring of the minimum value, howe-
ver the pressure of the Caj push-button (up) causes the monitoring
of the maximum value. The pressure of the (ESC) push-button
during the monitoring of these values, erases suitably minimum or ma-
ximum values. Through the RS-485 interface one can set up the values,
that would be visualized.

13



The error display is described in the chapter 8.

When displaying the reactive power, a marker indicating the load cha-
racter is displayed, capacitive () or inductive («-~~~)

Displayed quantities in the field 9 (fig. 4.)

for 3-phase 4-wire measu-

rement mode 3Ph/4W and single-phase 1Ph/2W are presented in the
table 1a and 1b.

Table 1a
L,V Li2, V Li, A L, W L, Var L1, VA L1, PF Li, tg
Backlit symbols Lz, V Las, V L2, A L2, W | L2, Var L2, VA L, PF L2, tg kWh
Ls, V L1,V Ls, A Ls, W Ls, Var Ls, VA Ls, PF Ls, tg
@
1
e row 1 U1t u12 n P1 Q1 S1 PF1 tg1
2 9 Imported
g
o 1 1 1 1 1 1 1 1 active
% row 2 u2 u23 12 P2 Q2 S2 PF2 tg2 energy 2
Q
2 row3 | us' | ust! 13! p3! Q3! s3! pr3! tg3’
Displaying optional
I+ L%
Backlit symbols -, kWh kVarh kVarh kVAh L2,%
L3, % , THD U
3 row 1 ; THD U1 % '
% reactive inductive reactive
t
é row 2 Exported ) energy capact \v/e energy apparent THD U2 % '
& active energy reactive positive reactive negative energy 2
X energy? energy? o1
2 row 3 o oy THD U3 %
Displaying optional

14



L1, %
Backit | Lo.% . -
symbols Ls, %, VA
THD |
2 | rowl | THDI1%' | cosinuset Paphase '
S
K
> 1
Q| row2 | THDI2%' | cosinusg2 ' Qaphase
&
3 1
Q | row3 | THDIB%' | cosinusg3’ Saphase
Displaying optional

Displayed quantities in the field 8 (fig. 4.)

Table 1b
Displayed | 5 5 A LW | 3Lvar | 3LVA | B3LPF 3L 1g aLw
symbols ' d + 3 + " Wave
?))w 23 P3phase
g5z Imean I\ P Q S PFmean | t9mean (15,30
$Tc0 | 3phasel 3phase! | 3phase! | 3phase! | 3phasel | 3phasel | o 'go vmm)2
[a)
Displaying optional
Backit 3L c Hz % 3L, THD U 3L, THD |
symbols
Consumption of
Displayed
cosinus(®) hour : ordered power o1 o1
) values oh 1 minutes frequency (in 15, 30 or 60 THD Unnean % THD Imean %
in the row 4 phase 1 :
minutes’ time)2
Displaying optional

In 1Ph/2W measurement mode:

1 - values are not calculated and not displayed,

2 - values calculated as corresponding values of first phase

Displayed quantities in the field 9 (fig. 4.)

for 3-phase 3-wire measu-

rement mode 3Ph/3W and single-phase 1Ph/2W are presented in the
table 2a and 2b.

15



Tablica 2a
Lo,V | LA .- i+
Backlit symbols Las, V L2, A kWh -, kWh kvar kvar
Ls1,V | LA
u12 reactive . .
row 1 hl inductive reacuveengragpyacmve
imported exported energy
Displayed row 2 u23 12 active active / !
values energy " reactive
energy reactive .
N negative
row 3 U3l 13 positive energy
energy
Displaying optional
W
Displayed symbols kVAh var
VA
row 1 P3phase
Displayed row 2 apparent Q
values energy Sphase
row 3 S3phase
Displaying optional
Displayed quantities in the field 8 (fig. 4.)
Table 2b
Displayed
Symbols 3L, A 3L, w 3L, var 3L, VA 3L, PF 3L, tg 3L, Wavg
Displayed P.
v;ugs Imaen P Q S PFmean | t9mean (?gh%%e
. 3phase 3phase 3phase 3phase 3phase 3phase '
inthe row 4 or 60 min)
Displaying optional
Backlit alc Hz %
symbols
Dlvssfeyse . (@) hour : minutes frequency Consumplion of ordered power
cosinus : i '
i the row 4 Pl3phase (in 15, 30 or 60 minutes’ time)
Displaying optional
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Performed calculations:
Reactive power (the calculation method configured):

Q=8P

k
or 0=YU*I *sin(£U,I)

270
i=1

where k —harmonic number (k = 21 dla 50 Hz, k = 18 dla 60 Hz)
Power factor PF:  PF =P/S
Tangens power: tg¢ =Q/P
Cosinus: cosinus between Uand /

The exceeding of the upper indication range is signaled on the display
by upper horizontal lines, however the exceeding of the lower range is
signaled by lower horizontal lines.

In case of averaged power measurement P3_phase, Single measurements
are carried out with a 15 seconds’ quantum. Suitably to the 15 min,
30 min, 60 min selection, 60, 120 or 240 measurements are averaged.
After starting the meter or the power erasing, the first value will be
calculated after 15 seconds since the meter switching on or erasing.
Till the time to obtain all active power samples, the value of averaged
power is calculated from already measured samples.

The current in the neutral wire | is calculated from phase current
vectors

The value of consumed ordered power can be used for a previous
warning against the exceeding of ordered power and to escape
of fines related with it. The consumption of ordered power is calculated
on the base of time interval set for the synchronization of the mean active
power and the value of ordered power (section 6.5.1). The consumption
example is presented in the section 6.5.3.

The alarm switching on is signaled by the lighting of the AL1 inscription
(in the mode A3non, A3nof, A3_on, A3_of: of AL1, AL2, AL3 inscriptions).
The end of alarm duration at the alarm signaling support switched on,
is indicated by the pulsation of the AL1 inscription (in the mode A3non,
A3nof, A3_on, A3_of: of AL1, AL2, AL3 inscriptions).
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6.4 Operating modes
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Display of minimum
and maximum value

Supply
switching on Change

of displayed
basic quantities

Oor D
[maNe==)) A=

(D or &=

Change of displayed

Reset Reset mean quantities
min max

=
3 sec

=

or 30 sec

Monitoring of parameters
(=Jor =)

=
= 3sec
3 sec Reset of alarm support
N Introduce the code|

O3 or (A3
Do ] | (=)

/ PAr [ out [ ALr [ JAEE[dIS

l or 30 sec

Selection of Set parameters (53] or 30 sec

l

Meter p s mode || Meter par mode|| Meter parameters mode
Parameters acc. to the || Parameters acc. to the || Parameters acc. to the

def =Y manufacturer’s || def =Y manufacturer’s || def =Y manufacturer’s

table 3 table 4 table 5

parameters parameters parameters

sec

30
sec

= //=
=
=

Selection
of quantities
for modification

diSp mode
Change of quantity Parameters acc. to
value the table 7
O3 or O
=7 or =3 | Exit each programming mode automatically

after 30 seconds or after pressina (€=

Fig. 6. Operating modes of the END20L meter.



6.5. Parameter Settings

To configure the END20L meter is free eCon software available on the
manufacturer’'s website.

& THD U1

—AAR-

[P
U.Lﬁ]g )

-

1 o 2 LU
U.LQ@ v ([

e VRV

7Fig 7 Een% ﬁvgnu

The entry in the programming mode is carried out through the pressure
and holding down of the push-button during ca 3 sec. The entry
in the programming mode is protected by the access code. If there is
not such a code, the program transits into the programming option. The
inscription SET is displayed (in the first row) and the first group of PAr
parameters. The monitoring of parameters is always available through the
pressure and holding down the push-button during ca 3 sec.
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6.5.1

Setting of Meter Parameters
Select the PAr mode in options (by (¥ ] or

and approve the choice by the push-button.

4 _ push-buttons)

Table 3
3 Q . )
] L 5 [ (-3 So
£ EE S ) R g8
2 S c a8 ] ° 02 c g ®
S & 5 [ 4 29 g 2>
1 Introduction SEc oFF,
of the ac- 1. 0 - without code 0
cess code 60000
2 Current range m_| 1A, BA 1A - current range 1A 5A*
5A - current range 5A
3 Voltage range m_U | 57_7V, 57_7V - voltage range 57.7V
69_3V, 69,3V - voltage range 69.3V 230V *
230V 230V - voltage range 230V
4 Ratio of tr_l 1.
the current 10000 1
transformer
5 Ratio of tr_U 0.1 ...
the voltage 4000.0 1
transformer
6 Synchroniza- Syn 15, c_15, Synchronization of mean active
tion of mean c_30, power:
active power c_60 15 - 15 minutes’ walking window
(record synchronized with the clock
every 15 minutes)
c_15 — measurement synchronize 15
with the clock every 15 minutes.
¢_30 — measurement synchronized
with the clock every 30 minutes,
c_60 — measurement synchronized
with the clock every 60 minutes,
7 Storage of erLl oFF, on oFF — storage of only correct values
minimum (from the measuring range).
and maxi- on - storage of also error occurren- on
mum values ces in measurements (values in
with errors registers 1€20 and 1e20)
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8 Way to q_t trGLE,
calculate SInUS TrGle: Q= [s?—p?
reactive
k
power SInUS: 0=>"U, *1,*sin(£U,,1,) trGLE
=]
k - harmonic number,
k = 21 for 50 Hz,
k = 18 for 60 Hz
9 Way to En_g CAP, cAP —inductive and capacitive
calculate SIGn energy CAP
reactive SIGn - positive and negative energy
energy
11 Display LGHt oFF, off — disabled,
backlit 1..60, on —enabled,
on 1..60 — time in seconds of backlit on
support since the push-button
pressure.
12 Erasing of En_O no, EnP, no — lack of actions,
watt-hour Eng, EnP - erasing of active energy,
meters EnH, Eng - erasing of reactive energy, no
ALL EnH - erasing of harmonic energy.
ALL - erasing of all energy
13 Erasing of PA_O no, yES YES -erasing of power
mean active no
power
14 Reset PAr0O no, yES yES - erasing of archive
of mean
. no
active power
archive
15 Ordered PAor 0...144.0 Ordered power for forecasting the
power power consumption in % of the 100.0
rated value
16 Measure- conn 3Ph-4, Meter connection way
ment mode 3Ph-3, 3Ph-4
1Ph-2
17 Manu- dEf no, yES Restoration of manufacturer’s
facturer’s parameters of the group. no
parameters

* rated value for the values calculated in% of the rated value

The automatic erasing of energy is carried out:

- for active energy when changing: voltage or current ratio;

- for reactive energy when changing: voltage or current ratio, the way
of reactive power calculation.
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Values are set by means of (C¥ Jand (_a _push-buttons, however the
position of the set digit is selected by means of (= Jand (» ] push-
buttons. The active position is signaled by the cursor. The value is
accepted by the push-button and resigned by the pressure
of the push-button. During the acceptation, the value insertion
possibility in the range is checked. In case when the value is set beyond
the range, the meter remains in the parameter edition mode, however
the value is set on the maximum value (when the value is too higher) or
on the minimum value (when the value is too lower).

6.5.2. Setting of Output Parameters

Select the out mode in options and approve the choice by the
push-button.

Table 4
5 : :
1 « Q 5 Q. )
£ 02 e =3 g c s2g
(7] ='0 c = O 0 30=
= (] e &B § o= 55 [
& e S =
1 Numbeeo | lon | % Number of impulses for 1 kWh 5000
Address in
2 MODBUS Addr 1..247 1
network
T i rgg%
ransmission r8ET,
3 mode trYb 1801 8n2
rgni
4.8k, 9.6
4 Baud rate bAUd k, 19.2 k, 9,6 k
38.4 k
Manufacturer’s Restoration of manufacturer’s
5 | parameters dEf no, yES parameters of the group no
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6.5.3. Setting of Alarm Parameters
Select the ALr mode in options and approve the choice by the

push-button. Table 5
c = € [
] L0 & @ . 0 )
£ s2e 0 = L@ 5% 3
2 §%s | &% & R b 5T
) < Z°5 ==
Quantity in
1 the alarm AL_n table 6 (code acc. to the table 6) P
output
n-on,
n-oFF,
on, oFF
H-on,
2 Alarm type AL_t H-oFF, Fig. 9 n-on
A3non
A3nof,
A3_on
A3_of
Lower value 1440
3 of the input ALoF 1440 in % of the rated quantity value 99,0
range :
Upper value 144.0
4 of the input Alon 1440 in % of the rated quantity value 101,0
range :
Time delay of in seconds (for quantities AL_n
5 | the switching ALdt 0...900 =P_ord the delay occurs only when 0
reaction switching the alarm on)
In the situation when the support
function is enabled, after the
retreat of the alarm state the alarm
symbol is not blanked but begins to
Support of pulsate. The signaling exists till the
the alarm momem of blanki m it by means of
6 occurrence ALS oFF, on the (&2] and (== push-buttons oFF
signaling combination (durlng 3 seconds).
The function concerns only and
exclusively the alarm signaling, then
relay contacts will be active without
support, acc. to the selected type of alarm.
Interlocking
of a renewed :
7 alarm AL_b 0...900 in seconds 0
switching on
Manufacturer's Restoration of manufacturer’s
8 parameters dEr no, yES parameters of the group. L

The write of the value ALon lower than ALoF switches the alarm off.
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Selection of the monitored value:

Table 6

‘I't:ITé E ::: Value for t_he pt:rcleniage
4015 (100%)

00 off lack of quantity /alarm disabled/ none

01 u_t voltage of phase L1 Un [V]*

02 I_1 current in the phase wire L1 In [A]*

03 P_1 active power of phase L1 Un x In x cos(0°) [W] *

04 q_1 reactive power of phase L1 Un x In x sin(90°) [var] *

05 S_1 apparent power of phase L1 Unx In[VA]*

06 PF1 active power factor PF of phase L1 1

07 tg1 | tge coefficient of phase L1 1

08 U_2 | voltage of phase L2 Un[Vv]*

09 I_2 current in the phase wire L2 In [A]*

10 P_2 | active power of phase L2 Un x In x cos(0°) [W] *

Ihl g_2 | reactive power of phase L2 Un x In x sin(90°) [var] *

12 S_2 | apparent power of phase L2 Un x In [VA] *

13 PF2 | active power factor PF of phase L2 1

14 t92 | tge coefficient of phase L2 1

15 U_8 | voltage of phase L3 Un [V]*

16 1.3 current in the phase wire L3 In [A]*

17 P_3 | active power of phase L3 Un x In x cos(0°) [W] *

18 g_3 | reactive power of phase L3 Un x In x sin(90°) [var] *

19 S_3 | apparent power of phase L3 Unx In [VA]*

20 PF3 | active power factor PF of phase L3 1
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active power (consumed energy)

21 tg3 | tgo coefficient of phase L3 1

22 U_A | mean 3-phase voltage Un[V]*

23 I_A mean 3-phase current In [A] *

24 P 3-phase active power 3 x Un x In x cos(0°)
(P1 + P2+ P3) [wy]*

5 3-phase reactive Power 3 x Un x In x sin(90°)

g (Q1 + Q2 +QY) [var] *

3-phase apparent Power N

26 S (S1+S2+53) 3x UnxIn[VA]

27 PF_A | 3-phase active power factor PF 1

28 Tg_A | 3-phase tg® coefficient 1

29 FrEq | frequency 100 [Hz]

30 U12 | phase-to-phase voltage L1-L2 J3Un[v]*

31 U23 | phase-to-phase voltage L2-L3 A3Un[V]*

32 U31 phase-to-phase voltage L3-L1 J3un[v]*

33 U4_A | mean phase-to-phase voltage J3Un[v]*

34 P_At | mean active power 3xUn X[\X;]f cos(0°)

35 P_ord Used percentage of the ordered 100%

*Un, In - rated values of voltages and currents
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a)n-on

Contact
state

b) n-off

Contact
state

1

0

A Relay
enabled
Relay |
disabled | | _
ALof Alon Measured value
A
Relay Relay
enabled Y disabled
I
| | .
ALof AlLon Measured value
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c)On

Contact A
state
1 - — —
0 Relay Y
Relay enabled Relay
disabled | | disabled -
ALof AlLon Measured value
d) OFF
Contact
state
L Relay A Relay
enabled enabled
Relay
| disabled | -
ALof AlLon Measured value

Fig. 9. Alarm types: a),b) normal c) enabled d) disabled

Remaining types of the alarm:

— H-on - always enabled;

— H-oFF — always disabled,

— A3non — when the “n-on” alarm type occurs on any of the phases
—the relay switches on and the corresponding symbol is illuminated
(AL1 - phase 1, AL2 — phase 2, AL3 - phase 3). When all alarms
fade away, the relay switches off.

— A3nof — when the “n-off” alarm type occurs on any of the phases
—the relay switches on and the corresponding symbol is illuminated
(AL1 - phase 1, AL2 — phase 2, AL3 - phase 3). When all alarms
fade away, the relay switches off.
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— A3_on-when the “on” alarm type occurs on any of the phases — the
relay switches on and the corresponding symbol is illuminated (AL1
- phase 1, AL2 — phase 2, AL3 - phase 3). When all alarms fade
away, the relay switches off.
— A3_of — when the “off” alarm type occurs on any of the phases —
the relay switches on and the corresponding symbol is illuminated
(AL1 - phase 1, AL2 — phase 2, AL3 — phase 3). When all alarms
fade away, the relay switches off
In the “A3” alarm series, the alarm value must range from 0-7.
They work with equal ALof and ALon hysteresis thresholds for all
of the phases. Signaling sustainment can be switched off by pressing
together and buttons (for 3 seconds).

Set the alarm of n-on type for the monitored quantity P — 3-phase active
power,

Set ranges 5 A, 230V. Switching the alarm on, after exceeding 3800 W,
switching the alarm off after decreasing 3100 W.

Calculate: rated 3-phase active power: P =3x230V x5 A = 3450 W

3450 W - 100 % 3450 W - 100 %
3800 W - AlLon % 3100 W — ALoF %
It appears: AlLon =110 % ALoF =90 %

Set: Monitored quantity: P; Kind of alarm: n-on, ALon 110, ALoF 90.0.

Set the alarm of earliest warning about the possibility to exceed the
ordered 1 MW power on the level 90% at the one hour accounting.
Measuring current transformer 2500/5 A, voltage :230 V, Instantaneous
maximum import of power: 1.5 MW.

Calculate: rated 3-phase active power of the END20L meter:
P =3x230V x2500A (500 * 5 A) = 1.725 MW (500 * 3450 W) — 100%;
90% of ordered power / rated power = 90.0% * 1 MW/ 1.725 MW = 52.1 %
of the rated meter value (rounding down).

The’ ordered hourly power (energy for consumption): 1 MWh / 4 quarters
=900 MWs,

90% - 810 MWs. Remaining 10% at maximum power import would be
used in time: 900 MWs /1.5 MW = 60 s
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Imported

power Ordered power
(energy)
1,5 MW
MW =100 %
=1 90 %
90
0 >
. o Time
8:00:00 8:07:30 8:14:05 8:15:00
State of
contacts
Relay
enabled ' T T T T T T T T T T T AT T T T T T
Relay
disabled 0
Ordered power

ALon =90.0 % ALof=289.9 %
Time of delay Aldt = 0 sec

An example of the parameter value utilization of ordered active power to
switch the alarm on is presented on the fig. 10. The time delay is set on
0 sec. In the calculated example, for remaining 10% of ordered power,
at the maximum power consumption, devices could still work during 60
sec without exposing customers to fines. when setting the time delay
ALdt on 60 sec, the alarm would not be enabled.

Fig 10. Measurement of 60 minutes’ active power consumption
synchronized with the clock, with alarm set on a 90% consumption.

Set: Monitored quantity: P_ord, Kind of alarm: n-on, ALon = 90.0, ALoF = 89.9,
Tr_1 =500, Syn = ¢_60, Time delay ALdt = 0 or 240 s.
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6.5.4. Setting of displayed values

Select the dISP mode in options and approve the choice by the
push-button.

Table 7
- c >
9} kel <

§ c g fost % >
=

Displayed parameters in the row 1 -3
1 Phase voltages U_Ln oFF, on on
2 | Phase-to-phase voltages U_LL oFF, on on
3 | Phase currents I_Ln oFF, on on
4 | Active phase powers P oFF, on on
5 | Reactive phase powers q oFF, on on
6 | Apparent phase powers S oFF, on on
7 | Phase PF power factors PF oFF, on on
8 | Phase Tangents ¢ factors tG oFF, on on
9 | Input active energy EnP oFF, on on
10 | Output active energy EnP- oFF, on on
11 | Inductive reactive energy Eng oFF, on on
12 | Capacity reactive energy Eng- oFF, on on
13 | THD of phase voltage tHdu oFF, on on
14 | THD of phase current tHdl oFF, on on
15 | Harmonic input active energy EnH oFF, on on
16 | Harmonic output active energy EnH- oFF, on on
17 | Phase Cosinus ¢ cos oFF, on on
18 | 3-phase active, reactive, apparent PaS oFF, on on
power
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Displayed parameters in the row 4

19 | Three-phase mean current I_A oFF, on on
20 | Current in neutral wire I_n oFF, on on
21 | Three-phase active power 3P oFF, on on
22 | Three-phase reactive power 3q oFF, on on
23 | Three-phase apparent power 3S oFF, on on
24 | Three-phase mean power factor PF PF_A oFF, on on
25 | Three-phase mean Tangent ¢ factor tG_A oFF, on on
26 | Three-phase mean active power (15,30 | PAVG oFF, on on
or 60 minutes)
27 | Three-phase mean Cosinus ¢ COSA oFF, on on
28 | Hour HoUr oFF, on on
29 | Frequency Freq oFF, on on
30 | Three-phase ordered power p_or oFF, on on
31 | Mean THD of phase voltages tH3U oFF, on on
32 | Mean THD of phase currents tH3I oFF, on on
33 | Diplay of parameters - ON on no, YES no
34 | Display of parameters - OFF off no, YES no

Note! When you turn off the display of all parameters, the phase current
values and frequency are displayed.
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7. RS-485 INTERFACE

The implemented protocol is compliant with the PI-MBUS-300 Rev G,
Modicon. Parameter set of the serial END20L meter link:

e identifier 0xDC

* meter address: 1..247

e baud rate 4.8, 9.6, 19.2, 38.4 kbit/s,
e working mode Modbus RTU,

e information unit 8N2, 8E1, 801, 8N1,

* maximum time to response start 600 ms.

L]

maximum quantity of read out registers in one request
41registers — 4 byte registers,
82 registers — 2 byte registers,
e implemented functions 03, 04, 06, 16, 17,
- 03, 04 - readout of registers,
- 06 - write of one register,
- 16 - write of n-registers,
- 17 - device identification,
Manufacturer’s settings: address 1, baud rate: 9600 baud, RTU 8N2
mode,

Readout of n-registers (code 03h)
Example 1 . Readout of 2 registers 16-bit of integer type, starting with
the register with the OFAOh (4000) address - register values 10, 100.

Request:
Device Function Register Number of CRC
address address registers Control sum
B1 BO B1 BO
01 03 OF AO 00 02 C7 3D
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Response:

Device Fun- Num- Register Number of CRC
address ction ber of address registers Control
bytes OFAO0 OFA1 (4001) sum
(4000)
B1 BO B1 BO
01 03 04 00 0A 00 64 E4 6F

Example 2. Readout of 2 registers 32-bit of float type as 2 registers
16-bits, starting with the register with the 1B58h (7000) address
- register values 10, 100.

Request:
Device Function Register Number of CRC
address address registers Control sum
B1 BO B1 BO
01 03 1B 58 00 04 C3 3E
Response:
@2 Value from Value Value from Value from CRC
[ c register from register register Con-
3 2 S 1B58 register 1B5A (7002) 1B5B trol
S 1% |5 (7000) 1B59 (7003) sum
o
L A E-E] (7001)
S w £%
[ S
=] Za
01 03 | 08 41 20 | 00 00 42 C8 | 00 00 E4 6F

Example 3. Readout of 2 registers 32-bit of float type as 2 registers
16-bit, starting with the register with the 1770h (6000) address -

register values 10, 100.

Request
Device Function Register Number of CRC
address address registers Control sum
B1 BO B1 BO
01 03 17 70 00 04 4066
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Response:

Value from Value from | Value from | Value from CRC
0% |5 |% regi regi regi regi Con-
Q K]
s |8 5 1770h 1770h 1772h 1772h trol
2 § S |22 (6000) (6000) (6002) (6002) sum
w 55
)
01 03 | 08 00 00 41 20 00 00 | 42 Cc8 E4 6F

Example 4 . Readout of 2 registers 32-bit of float type, starting with the
register with the 1D4Ch (7500) address - register values 10, 100.

Request:
Device Function Register Number of CRC
address address registers Control sum
B1 BO B1 BO
01 03 1D 4C 00 02 03 BO
Response:

» c s Value from register Value from register CRC
8o S |5 1D4C (7500) 1D4D (7501) Con-
>3 14 N trol
o3 <
ag |3 5 % sum

01 03 | 08 41 20 | 00 [ 00 42 | c8 | 00 00 E4 6F

Recording a single register (code 06h)

Example 5. Recording the value 543 (0x021F) in the register 4000

(OxOFA0)
Request:
Device Function Register Number of CRC
address address registers Control sum
B1 BO B1 BO
01 06 OF A0 02 1F CA B4
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Response:

Device Function Register Number of CRC
address address registers Control sum
B1 BO B1 BO
01 06 OF A0 02 1F CA 54

Recording to n-registers (code 10h)

Example 6 . Recording 2 registers starting with the register with the
OFA3h (4003) address recorded values 20, 2000.

Request:
= o = ] 0 Value for Value for CRC
Py T I
23 - f - j ";’. register register Control
S 5 2 |3 (3|8 |2 OFA3 (4003) | OFAA4 (4004) sum
k] 5 s ] ] ] o
® € o} 5 |8 |8 |5
o = - = - - a
s | = f.’, 2 § & |E | B | BO | B | BO
o c (& [ |& |2
01 10 | OF [ A3 |00 | 02| 04| 00 14 07 DO BB 9A
Response:
Device Function Register Number of CRC
address address registers Control sum
B1 BO B1 BO
01 10 OF A3 00 02 B2 FE

Report identifying the device (code 11h)

Example 7 . Device identification

Request: Table 8
Device Function CRC
address Control sum
01 11 C02C
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Response:

7] [/}
] 9 0
9 c | & 5 % Information field of the device
T2 s |2 | & software version (eg, ,,EN- CRC
© e |+ |E o D20L-0.09 b-1.05” - ND20 device Control
3 S |8 |8 2 with software version 0.09 and sum
S L - 2 bootloader version 1.05)
8 S (=}

z
01 |11 | 1D | DC FF | 4E 44 3230 4C 49 54 45 2D 30 2E DB 84

39 20 20 20 20 20 20 20 62 2D 31
2E 30 35 20

Map of ND20 meter registers

In the END20L meter, data are placed in 16 and 32-bit registers. Process
variables and meter parameters are placed in the address area of
registers in a way depended on the variable value type. Bits in 16-bit
registers are numbered from the youngest to the oldest (b0-b15). 32-bit
registers include numbers of float type in IEEE-754 standard.

Table 8
Address Type of Description
range value
4000 - 4070 | Integer | The value is placed in one 16-bit register. The table
(16 bits) | 11 includes the register description. Registers for
write and readout.

6000 - 6319 Float Value placed in two successive 16-bit registers.
(2x16 Registers include the same data as 32-bit registers
bits) from the area 7500 — 7659. Registers for readout.

Sequence of bytes (1-0-3-2).

6320 - 6573 Float Value placed in two successive 16-bit registers.
(2x16 Registers include the same data as 32-bit registers
bits) from the area 7660 — 7786. Registers for readout.

Sequence of bytes (1-0-3-2).

7000 - 7319 Float Value placed in two successive 16-bit registers.
(2x16 Registers include the same data as 32-bit registers
bits) from the area 7500 — 7659. Registers for readout.

Sequence of bytes (3-2-1-0).
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7500 - 7659 | Float Value placed in one 32-bit register. The table 10
(32 bits) | includes the register description. Registers for

readout.

7660 - 7786 | Float Value placed in one 32-bit register. The table 10
(32 bits) | includes the register description. Registers for

readout.

7800 — 8052 | Float Value placed in two successive 16-bit registers.
(2x16 Registers include the same data as 32-bit registers
bits) from the area 7660 — 7786. Registers for readout.

Sequence of bytes (3-2-1-0).
Table 9
. Ope-
Register .
address | & Range Description By default
tion
4000 RW | 0...60000 Protection - password 0
4001 RW | 0...900[s] Imgrloqklng time of the renewed 0
switching of the relay output on
4002 RW O"[‘O}4]40 Ordered mean power *10 1000
4003 RW 1..10000 Current transformer ratio 1
4004 RW 1..40000 Voltage transformer ratio *10 10
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Synchronization of mean active
power:
0 - 15 minutes’ walking window
(record synchronized every 15
minutes with the clock)

4005 RW 0.3 1 - measurement synchronized 0
every 15 minutes with the clock
2 — measurement synchronized
every 30 minutes with the clock
3 — measurement synchronized
every 60minutes with the clock
4006 RW 0 reserved 0
Storage way of minimum and
4007 RW 01 maximum values 0
0 — without errors,
1 - with errors
Way to calculate reactive power:
0. 0=+8*-P°
4008 RW 0,1 L 0
’ . 0=YU,*I *sin(£U,,1I,)
. i=1
k —harmonic number,
k = 21 for 50 Hz,
k = 18 for 60 Hz
Way to calculate reactive energy:
4009 RW 01 0 - inductive and capacitive o
energy
1 - positive and negative energy
Display backlit:
0 - disabled,
4010 RW 0..61 1-60 — backlit time in seconds 61

since the push-button pressure,
61 — always enabled




Erasing of watt-hour meters:
0 — without changes,
1- erase active energy,

4011 RW 0..4 ) 0
2 — erase reactive energy,
3 - erase energy of harmonics,
4 — erase all energy.
4012 RW 01 Erasing of mean active power 0
Pav

4013 RW 0 reserved 0
4014 RW 0,1 Erase min and max 0

Quantity on the alarm relay output
401 A Ol -89 (code acc. to the table 6) =

Output type: 0 — n-on, 1- n-oFF,

2-on, 3-oFF, 4-H-on,
4016 RW 0..9 5 - H-oFF, 6 - A3non, 7 - A3nof, 0
8- A3_on, 9-A3_of
-1440..0.. P
4017 RW 1440 [*fo] Lower alarm switching value 990
-1440..0.. -

4018 RW 1440 [°fo] Upper alarm switching value 1010

Delay of the alarm switching ( for

quantity AL_n = P_ord — rgister
A0 ) U 00e 4015 =35, the delay occurs only v

when the alarm is switched on.

1..2000 . .

4020 RW [10UA] Alarm signaling support 0
4021 RW 0 reserved 0
4022 RW 0 reserved 0
4023 RW 0 reserved 0
4024 RW 0 reserved 0
4025 RW 0 reserved 0
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4026 RW 0 reserved 0
4027 RW 0 reserved 0
4028 RW 0 reserved 0
1000.. Number of impulses for the
O il 20000 impulse output S22y
4030 RW 1 047 Address in the MODBUS ’
network
Transmission mode: : 0->r8n2,
AR b 09 1->r8E1, 2->r801, 3->r8n1 v
Baud rate: 0->4800, 1->9600
4082 | RW | 0.3 2519200, 3->38400 !
4033 RW 0.1 Br|ng up to date the transmis- 0
sion parameter change
4034 RW 0..2359 Hour *100 + Minutes 0
4035 RW 0 reserved 0
4036 RW 0 reserved 0
Record of standard parame-
4037 RW 01 ters (together with the reset of 0
energy and min, max, averaged
power)
4038 R 0.15258 Imported active energy, 0
two older bytes
4039 R 0.. 65535 Imported active energy, 0
two younger bytes
4040 R 0.15258 Exportedactive energy, 0
two older bytes
4041 R 0..65535 exported active energy, 0
two younger bytes
4042 R 0.15258 Reactive inductive energy, 0
two older bytes
4043 R 0.65535 Reactive inductive energy, 0

two younger bytes
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Reactive capacitive energy,

4044 R 0..15258 two older bytes 0
4045 R 0..65535 Reactive capacitive energy, 0
two younger bytes
4046 R 0.15258 Apparent energy, two older 0
bytes
4047 R 0.65535 Apparent energy, two younger 0
bytes
4048 R 0 reserved 0
4049 R 0 reserved 0
4050 R 0..65535 Status register — description 0
below
4051 R 0..65535 Serial number, two older bytes -
4052 R 0.65535 Serial number, two younger .
bytes
4053 R 0..65535 Program version (*100) -
4054 | RW | 0.65535 Displayed parameters OXFFFF
of standard values
4055 | RW | 0.65535 Displayed parameters OXFFFF
of average values
4056 RW | 0.65535 Displayed parameters of stan- OXFFFE
dard values 2
Measurement mode: 0->3Ph /
4057 RW 0.2 4W, 1->3Ph / 4W  2-> 1Ph/2W 0
) 577,693,
4058 R 0..65535 nominal voltage x10 2300
4059 R 0..65535 nominal current x10 100, 500
4060 R 0 reserved 0
2061 R 0..65535 Register of status 2 - description 0
below
4062 -
4068 R 0..65535 reserved 0
Current range
4069 RW 0.1 0-1A, 1-5A 1
4070 RW 0.2 Voltage range 2

0-57.7V, 1-69.3V, 2 - 230V

In parenthesis [ ], suitably is placed: resolution or unit.
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Energy is made available in hundreds of watt-hours (var-hours) in double
16-bit register, and for this reason, one must divide them by 10 when
calculating values of particular energy from registers, ie:

Imported active energy = (register 4038 value x 65536 + register 4039 value) /10 [kWh]
Exported active energy = (register 4040 value x 65536 + register 4041 value) /10 [kWh]
Reactive inductive energy = (register 4042 value x 65536 + register 4043 value) /10 [kVarh]
Reactive capacitive energy = (register 4044 value x 65536 + register 4045 value) /10 [kVarh]
Apparent energy = (register 4046 value x 65536 + register 4047 value)/ 10 [KVAN]

Device status register (address 4050, R):

Bit 15— ,1” — damage of the non-
volatile memory

Bit 14 — ,1” — lack of calibration or
erroneous calibration

Bit 13 — ,1” — error of parameter
values

Bit 12— ,1” — error of energy values

Bit 11 - ,1” — error of phase
sequence

Bit 10 — current range ,0” — 1 A~;
1" -5 A~

Bit 9 Bit 8 Voltage range
0 0 57.7V~
0 1 230 V~
1 1 69.3 V~

Bit 7 — ,1” — the interval of averaged
power is not elapsed

Bit 6 — ,1" — frequency for THD
calculation beyond intervals

- 48 - 52 for frequency 50 Hz,
- 58 - 62 for frequency 60 Hz

Bit 5 - ,1” — voltage too low for
frequency measurements

Bit 4 — ,1” —too low voltage of phase L3
Bit 3—,1” —too low voltage of phase L2

Bit 2 - ,1” —too low voltage of phase L1
Bit 1 — reserved

Bit O — state of relay output ,1” - On,
,0" - off
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Register of status 2 - nature of the reactive power (address 4061, R):

Bit 15 —reserved

Bit 14 - ,1” — alarm indication
in phase L3 (only for alarm type:
A3non, A3nof, A3_on, A3_of)

Bit 13 — ,1” —alarm indication in

phase L2 (only for alarm type: A3non,

A3nof, A3_on, A3_of

Bit 12 - ,1” —alarm indication in
phase L1 (only for alarm type: n-on,
n-off, on, off)

Bit 11 - ,1” — capacitive 3L maximum

Bit 10 - ,1” — capacitive 3L minimum

Bit 9 — ,1” — capacitive 3L
Bit8—,1”

— capacitive L3 maximum
Bit 7 — ,1” — capacitive L3 minimum
Bit 6 — ,1” — capacitive L3

Bit 5 - ,1” — capacitive L2 maximum
Bit 4 — ,1” — capacitive L2 minimum
Bit 3 - ,1” — capacitive L2

Bit 2 — ,1” — capacitive L1 maximum
Bit 1 — ,1” — capacitive L1 minimum

Bit 0 — ,1” — capacitive L1

Configuration register of displayed parameters of standard values

(address 4054, R/W):

Bit 15 ...”1” — displaying of cosinus ¢

Bit 14 — ,1” — displaying of THD current
Bit 13 - ,1” — displaying of THD voltage

Bit 12 - ,1” — displaying of apparent
energy

Bit 11 - ,1” — displaying of capacitve
reactive energy

Bit 10 — ,1” — displaying of inducvtie
reactive energy

Bit 9 — ,1” — displaying of exported
active energy
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Bit 8 —,1” — displaying of imported
active energy

Bit 7 —,1” — displaying of tg
Bit 6 — ,1” — displaying of PF

Bit 5 —,1" — displaying of phase
apparent powers

Bit 4 — ,1” — displaying of phase
reactive powers

Bit 3 - ,1" — displaying of phase
active powers

Bit 2 — ,1” — displaying of phase
currents

Bit 1 —,1” — displaying of phase-to-
-phase voltages

Bit 0 — ,1” — displaying of phase
voltages



Configuration register of displayed parameters of standard values 2

(address 4056, R/W):

Bit 15 ...1 — reserved

Bit 0 — ,1” — displaying of power ZP,2Q,ZS

Register of status 2 - nature of the reactive power (address 4055, R/W):

Bit 15...14 —reserved

Bit 13 — ,1” — displaying of mean THD
current

Bit 12 — ,1” — displaying of mean THD
voltage

Bit 11— ,1” — displaying of ordered
power utilization

Bit 10 — ,1” — displaying of frequenz
Bit 9 — ,1” — displaying of time

Bit 8 — ,1” — displaying of mean ¢
cosinus

Bit 7 — ,1” — displaying of mean
active power

Bit 6 — ,1” — displaying of mean tg
Bit 5 - ,1” — displaying of mean PF
Bit 4 — ,1” — displaying of power ZS
Bit 3 - ,1” — displaying of power ZQ
Bit 2 — ,1” — displaying of power ZP

Bit 1 —,1” — displaying of current in
neutral conductor

Bit 0 — ,1” — displaying of mean
current
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Table 12

.
3 2 3 = & ‘g = B8 E
- ® a
6000/7000 | 7500 | R | Voltage of phase L1 v N Y
6002/7002 | 7501 | R | Current in phase L1 A S IRV Y
6004/7004 | 7502 | R | Active power of phase L1 v x y
6006/7006 | 7503 | R | Reactive power of phase L1 | var v x |V
6008/7008 | 7504 | R | Apparentpower of phase L1 | VA v x y
6010/7010 | 7505 | R | Power factor (PF) of phase L1 | - N[ x |
6012/7012 | 7506 | R | Tg ¢ factor of phase L1 - v x \
6014/7014 | 7507 | R | Voltage of phase L2 % o[ x | x
6016/7016 | 7508 | R | Currentin phase L2 A \ y X
6018/7018 | 7509 | R | Active power of phase L2 Vo[ x X
6020/7020 | 7510 | R | Reactive power of phase L2 | var Vol x X
6022/7022 | 7511 | R | Apparent power of phase L2 | VA v x X
6024/7024 | 7512 | R | Power factor (PF) of phase L2 V X X
6026/7026 | 7513 | R | Tg ¢ factor of phase L2 - Vo[ x| x
6028/7028 | 7514 | R | Voltage of phase L3 % Nl x| x
6030/7030 | 7515 | R | Current in phase L3 A Y X
6032/7032 | 7516 | R | Active power of phase L3 | W v x X
6034/7034 | 7517 | R | Reactive power of phase L3 | var v x X
6036/7036 | 7518 | R | Apparent power of phase L3 | VA v x X
6038/7038 | 7519 | R | Power factor (PF) of phase L3 | - v x X
6040/7040 | 7520 | R | Tg ¢ factor of phase L3 - v x X
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6042/7042 | 7521 Mean 3-phase voltage v | x X

6044/7044 | 7522 Mean 3-phase current A \/ X

6046/7046 | 7523 3-phase active power \ X
(P1+P2+P3)

6048/7048 | 7524 | R | 3-phase reactive power | var NN | x
(Q1+Q2+Q3)

6050/7050 | 7525 | R | 3-phase apparent power | VA N[V x
(S1+S2+83)

6052/7052 | 7526 | R | Mean power factor (PF) - NN X

6054/7054 | 7527 | R | Mean Tg ¢ factor of phase L1 | - Y X

6056/7056 | 7528 | R | Frequency Hz NN | x

6058/7058 | 7529 | R | Phase-to-phase voltage L1-2 | V N[N | x

6060/7060 | 7530 | R | Phase-to-phase voltage L2-3 | V U I Y

6062/7062 | 7531 | R | Phase-to-phase voltage L3-1 | V N[V | x

6064/7064 | 7532 | R | Mean phase-to-phase | V N[N | x
voltage

6066/7066 | 7533 | R | 3-phase 15, 30, 60 minutes' | W VoYY
active Power (P1 + P2 + P3)

6068/7068 | 7534 THD U1 % N x|

6070/7070 | 7535 THD U2 % N[ x| x

6072/7072 | 7536 | R | THD U3 % N x| x

6074/7074 | 7537 THD U mean % N x| x

6076/7076 | 7538 | R | THD 1 % N[ x|

6078/7078 | 7539 | R | THD 12 % Vo x | x

6080/7080 | 7540 [ R | THD I3 % N x| x

6082/7082 | 7541 | R | Cosinus of angle between | - VoI x| x
Ut and I1

6084/7084 | 7542 | R | Cosinus of angle between | - N[ x X

U2 and 12
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6088/7088

7544

Cosinus of angle between
U3 and I3

6090/7090

7545

3-phase mean cosinus

6092/7092

7546

Angle between U1 and I1

6094/7094

7547

Angle between U2 i 12

6096/7096

7548

Angle between U3 i I3

6098/7098

7549

V|V |V || >

Current in neutral wire
(calculated from vectors)

2 | 2| 2| = | =

6100/7100

7550

Imported 3-phase active
energy (number of
overflows in register 7551,
reset after exceeding
99999999.9 kWh)

100
MWh

P1

6102/7102

7551

Imported 3-phase active
energy (counter totting up
t0 99999.9 kWh)

kWh

P1

6104/7104

7552

Exported 3-phase active
energy (number of
overflows in register 7553,
reset after exceeding
99999999.9 kWh)

100
MWh

P1

6106/7106

7553

Exported 3-phase active
energy (counter totting up
to 99999.9 kWh)

kWh

P1

6108/7108

7554

3-phase reactive inductive
energy (number of
overflows in register 7555,
reset after exceeding
99999999.9 kVarh)

100
Mvarh

Q1

6110/7110

7555

3-phase reactive inductive
energy (counter totting up
to 99999.9 kVarh)

kvarh

Q1
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6112/7112 | 7556 | R | 3-phase reactive capacitive | 100 v Q1

energy (number of | Mvarh

overflows in register 7557,

reset after exceeding

99999999.9 kVarh)
6114/7114 | 7557 | R | 3-phase reactive capacitive | kvarh N Q1

energy ( counter totting up

to 99999.9 kVarh)
6116/7116 | 7558 | R | Apparent 3-phase power | 100 v X

(number of overflows in | MVAh

register 7559, reset after

exceeding 99999999.9

kVAh)
6118/7118 | 7559 | R | Apparent 3-phase power | kVAh \ X

(counter totting up to

99999.9 kVAh)
6120/7120 | 7560 | R | reserved - -
6122/7122 | 7561 | R | reserved = - -
6124/7124 | 7562 | R | Time — hours, minutes - y R
6126/7126 | 7563 | R | reserved - - -
6128/7128 | 7564 | R | reserved - - -
6130/7130 | 7565 | R | reserved - - -
6132/7132 | 7566 | R | Utilized ordered power v N R
6134/7134 | 7567 | R | reserved - - -
6136/7136 | 7568 | R | reserved - - -
6138/7138 | 7569 | R | reserved - - -
6140/7140 | 7570 | R | Voltage L1 min v y V
6142/7142 | 7571 | R | Voltage L1 max % V N
6144/7144 | 7572 | R | Voltage L2 min % y X
6146/7146 | 7573 | R | Voltage L2 max % V X
6148/7148 | 7574 | R | Voltage L3 min \ N X
6150/7150 | 7575 | R | Voltage L3 max Vv \ X
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6152/7162 | 7576 | R | Current L1 min A NNy
6154/7154 | 7577 | R | Current L1 max A N RV
6156/7156 | 7578 | R | Current L2 min A N R X
6158/7158 | 7579 | R | Current L2 max A N[N | X
6160/7160 | 7580 | R | Current L3 min A N[y x
6162/7162 | 7581 | R | Current L3 max A NV x
6164/7164 | 7582 | R | Active power L1 min w N | X N
6166/7166 | 7583 | R | Active power L1 max W N o[ x N
6168/7168 | 7584 | R | Active power L2 min W N x| x
6170/7170 | 7585 | R | Active power L2 max W N | x X
6172/7172 | 7586 | R | Active power L3 min W N | X X
6174/7174 | 7587 | R | Active power L3 max W N o[ x X
6176/7176 | 7588 | R | Reactive power L1 min var N | X N
6178/7178 | 7589 | R | Reactive power L1 max var N | X v
6180/7180 | 7590 | R | Reactive power L2 min var N | X X
6182/7182 | 7591 | R | Reactive power L2 max var N o[ x X
6184/7184 | 7592 | R | Reactive power L3 min var N x X
6186/7186 | 7593 | R | Reactive power L3 max var N x| x
6188/7188 | 7594 | R | Apparent power L1 min VA N o x|y
6190/7190 | 7595 | R | Apparent power L1 max VA N x| N
6192/7192 | 7596 | R | Apparent power L2 min VA N | X X
6194/7194 | 7597 | R | Apparent power L2 max VA N o[ x X
6196/7196 | 7598 | R | Apparent power L3 min VA Vo x X
6198/7198 | 7599 [ R | Apparent power L3 max VA N o[ x X
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6200/7200 | 7600 | R | Powerfactor(PF) ofphaseL1min N N

6202/7202 | 7601 | R | Powerfactor(PF) ofphesel 1 max J J

6204/7204 | 7602 | R | Powerfactor(PF) ofphase.2 min N X

6206/7206 | 7603 | R | Powerfactor(PF) of phasel2 max J X

6208/7208 | 7604 | R | Powerfactor(PF) ofphaseL3 min J X

6210/7210 | 7605 | R | Powerfactor(PF) ofphasel.3 max N X

6212/7212 | 7606 | R | tg ¢ factor of phase L1 min N R

6214/7214 | 7607 | R | tg ¢ factor of phase L1 max \ N

6216/7216 | 7608 | R | tg ¢ factor of phase L2 min v X

6218/7218 | 7609 | R | tg ¢ factor of phase L2 max V X

6220/7220 | 7610 | R | tg ¢ factor of phase L3 min J X

6222/7222 | 7611 | R | tg ¢ factor of phase L3 max \/ X

6224/7224 | 7612 | R | Phase-to-phase voltage N X
L1-2 min

6226/7226 | 7613 | R | Phase-to-phase voltage N X
L1-2 max

6228/7228 | 7614 | R | Phase-to-phase voltage N X
L2-3 min

6230/7230 | 7615 | R | Phase-to-phase voltage v X
L2-3 max

6232/7232 | 7616 | R | Phase-to-phase voltage N X
L3-1 min

6234/7234 | 7617 | R | Phase-to-phase voltage N X
L3-1 max

6236/7236 | 7618 | R | 3-phase mean voltage min N X

6238/7238 | 7619 | R | 3-phase mean voltage max N X

6240/7240 | 7620 | R | 3-phase mean current min N X
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6242/7242 | 7621 | R | 3-phase mean current max | A B VA
6244/7244 | 7622 | R | 3-phase active power min W N R X
6246/7246 | 7623 | R | 3-phase active power max W B VA
6248/7248 | 7624 | R | 3-phase reactive power min | var NG| X
6250/7250 | 7625 | R | 3-phase reactive power max | var N X
6252/7252 | 7626 | R | 3-phase apparent power min | VA N Y X
6254/7254 | 7627 | R | 3-phase apparentpowermax | VA N |y X
6256/7256 | 7628 | R | mean power factor (PF)min | - Ny x
6258/7258 | 7629 | R | mean power factor (PF)max | - B VA
6260/7260 | 7630 | R | Mean Tge factor min - N R X
6262/7262 | 7631 | R | Mean Tge factor max - N | X
6264/7264 | 7632 | R | Frequency min Hz N[N
6266/7266 | 7633 | R | Frequency max Hz N |y v
6268/7268 | 7634 | R | Mean phase-to-phase |V NN X
voltage min
6270/7270 | 7635 | R | Mean phase-to-phase |V N |y X
voltage max
6272/7272 | 7636 | R | 3-phase active power | W N Y N
15,30,60 minutes min
6274/7274 | 7637 | R | 3-phase active power | W N N
15,30,60 minutes min
6276/7276 | 7638 | R | THD U1 min VI%e [y |[x |+
6278/7278 | 7639 | R | THD U1 max VIi%e | | x |+
6280/7280 | 7640 | R | THD U2 min VI% [y |[x |x
6282/7282 | 7641 | R | THD U2 max VIi% [y [x |x
6284/7284 | 7642 | R | THD U3 min VIi%e |y |x X
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6286/7286 | 7643 | R | THD U3 max VIi% [+ X

6288/7288 | 7644 | R | mean THD U min VI% |+ X

6290/7290 | 7645 [ R | mean THD U max VI% |+ X

6292/7292 | 7646 | R | THD I1 min Al% |+ N

6294/7294 | 7647 | R | THD I1 max Al% |+ N

6296/7296 | 7648 | R | THD 12 min Al% |+ X

6298/7298 | 7649 | R | THD I2 max Al% |+ X

6300/7300 | 7650 | R | THD I3 min Al% |+ X

6302/7302 | 7651 | R | THD I3 max Al% |+ X

6304/7304 | 7652 | R | mean THD | min Al% |+ X

6306/7306 | 7653 | R | mean THD | max Al% |+ X

6308/7308 | 7654 | R | cosinus of angle between | — N N
Ut and 1 min

6310/7310 | 7655 | R | cosinus of angle between N \/
U1 and I1 max

6312/7312 | 7656 | R | cosinus of angle between | — N X
U2 and 12 min

6314/7314 | 7657 | R | cosinus of angle between | — N X
U2 and 12 max

6316/7316 | 7658 | R | cosinus of angle between | — N X
U3 and I3 min

6318/7318 | 7659 [ R | cosinus of angle between | — N X
U3 and I3 max

6320/7320 | 7660 | R | 3-phase mean cosinus min | - N X

6322/7322 | 7661 | R | 3-phase mean cosinus max | - N X

6324/7324 | 7662 | R | Angle between U1 and | o N N
11 min
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6326/7326 | 7663 | R | Angle between U1 and N o[ x|y
11 max

6328/7328 | 7664 | R | Angle between U2 and N RS X
12 min

6330/7330 | 7665 | R | Angle between U2 and N | X X
12 max

6332/7332 | 7666 | R | Angle between U3 and N RS X
13 min

6334/7334 | 7667 | R | Angle between U3 and N | X X
13 max

6336/7336 | 7668 | R | currentin neutral conductor N RS X
min

6338/7338 | 7669 | R | currentin neutral conductor N o[ x X
max

In case of a lower exceeding the value -1e20 is written in, however after
an upper exceeding or error occurrence, the value 1e20 is written.

8. ERROR CODES

During the meter operation, messages about errors can occur. Reasons
of errors are presented below.

Err

bAd Freq
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-when the voltage or current is too small when measuring:
- PFi, tgei, cos, THD
- PFi, tgei, cos,
-THD

-f
-1

(N)’

below 10% Un,
below 1% In,

below 10% In ,
below 10% Un,
below 10% In;

- When measuring harmonics and THD, if the frequency
value is beyond the interval 48 — 52 Hz for 50Hz and
58 — 62 for 60 Hz;



Err CAL, Err EE

Err PAr

Err Enrg

Err L2 L3

- are displayed when the meter memory is damaged.
The meter must be sent to the manufacturer.

- are displayed when operating parameters in the
meter are incorrect. One must restore manufacturer’s
parameters (from the menu level or through RS-485).
One can disable the message by the push-
button.

- are displayed when energy values in the meter are
incorrect.

One can disable the message by the push-
button. Incorrect energy values are reset.

error of phase sequence, one must interchange the
connection of phase 2 and phase 3. One can disable
the message by the push-button. Each time you
power up, the message will be displayed again.

- lower overflow. The measured value is smaller than
the lower measuring quantity range.

- upper overflow. The measured value is higher than
the upper measuring quantity range or measurement
error.
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9. TECHNICAL DATA

Measuring ranges and admissible basic errors

Table 11
Measured Indlcatlgn Measuring tlelwels Basic
value range range error
Current In
1A 0.00 ... 12 kA 0.002 ... 1.200 A~ ] . . +0.2% r
5A 0.00 ... 60 KA 0.010... 6.000 A~
Voltage L-N
57.7V 0.0 ... 280 kV 2.8..70.0V~ o
69.3V 0.0..333.0 kV 34.8v~- | °|°|° D
230V 0.0 ... 1.104 MV 11.56..276 V~
Voltage L-L
100 V 0.0 ... 480 kV 5..120V~ ] . . +0.5% r
400 V 0.0... 1.92 MV 20 ... 480 V~
Frequency 47.0 ..63.0 Hz 47.0...63.0 Hz . . . +0.2%mv
. -9999 MW .. 0.00 W -1.65 kW...1.4 o
Active power 9999 MW w.teskw | S| C ||| *05%r
. -9999 Mvar .. 0.00 | -1.65kvar...1.4 s
Reactive power | " ‘9909 Mvar | var.i65kvar | © | | ° | * | =05%r
Apparent power | 0.00 VA ..9999 MVA | 1.4VA..1.65kVA . . . . +0.5%r
Power factor PF -1..0.1 -1..0...1 . . o | o +1%r
Tangent ¢ factor -10.2...0...10.2 -1.2..0..1.2 . . o | o +1%r
Cosinus @ -1 1 1.1 . o [ o | o 1% 1
[0) -180 ... 180 -180 ... 180 . . . +0.5%r
Imported active 0..99 999 999.9 o
energy kWh ° 20T
Exported active 0..99 999 999,9 o 405% r
energy kWh
Reactive inductive | 0 .. 99 999 999.9 o | x05%r
energy kvarh
Reactive 0..99 999 999.9 R 0.5%
capacitive energy kvarh +0.57% 1
0..99 999 999.9
Al %
pparent energy e e [ +05%r
THD 0..100% 0..100% . . . +5%r
* Depending on the set tr_U ratio (ratio of the voltage transformer: 0.1...4000.0)

r - of the range
Caution!

and tr_| ratio (ratio of the current transformer: 1...10000)
mv - of the measured value

For proper current measurement, a voltage greater than 0.05 Un

is required at this phase. In the absence of voltage - current measurement
from approximately 10% of the rated current)
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Power input:
- in supply circuit
- in voltage circuit
- in current circuit
Display field:

Realay output:

Serial interface RS-485:

Energy impulse output

Constant of OC type
output impulse:

<6 VA
<0.05 VA
<0.05 VA

dedicated display LCD 3.5”

relay, voltageless NO contacts
load capacity 250 V~/ 0.5 A ~

address 1...247;

mode: 8N2,8E1, 801,8N1;

baud rate: 4.8, 9.6, 19.2, 38.4 kbit/s
transmission protocol: Modbus RTU
response time: 600 ms

output of OC type (NPN), passive
of class A, acc.to EN 62053-31
supply voltage18 .. 27 V,

current 10 .. 27 mA

1000 - 20000 imp./kWh
independently of set tr_U, tr_| ratios

Protection grade ensured by the casing:

- from frontal side
- from terminal side

Weight

Overall dimensions

IP 65
IP 20

0.3 kg
96 x 96 X 77 mm
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Reference and rated operating conditions

- supply voltage

- input signal:

- power factor

- ambient temperature

- storage temperature

- relative humidity

- admissible peak factor:
- current intensity
- voltage

- external magnetic field

- short duration overload (5 s)
- voltage inputs

85..253 V a.c. (40...400) Hz or
90..300 V d.c.

0...0.002...1.2 In; 0.05...1.2 Un
for current, voltage

0..0.002...1.2In; 0...0.1...1.2 Un
for power factors Pfj toj

frequency 47...63 Hz

sinusoidal (THD < 8%)

-1..0...1

-25..23..+55°C

-30...+70°C

25...95% (condensation inadmissible)

2
2
0...40...400 A/m

2 Un (max.1000 V)

- current inputs 10 1In
- operating position any
- preheating time 5 min.
Additional errors:
in % of the basic error
- from frequency of input signals < 50%
- from ambient temperature changes < 50%/10°C
- for THD > 8% < 100%
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Standards fulfilled by the meter:

Electromagnetic compatibility:

- noise immunity acc. to EN 61326-1 Class A:Industrial env.
- noise emissions acc. to EN 61000-6-4
Safety requirements:
according to EN 61010 -1 standard
e isolation between circuits: basic
e installation category: 1l
e pollution level: 2
e maximum phase-to-earth voltage:
- for supply and measuring circuits 300V
- for remaining circuits 50V
e altitude above sea level: < 2000 m.
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10. ORDERING CODE
Table 12

Meter of network parameters ENDZOL| X | X | X | XXXX
Current input In:
1/5 A 2
Voltage input (phase/phase-to-phase) Un:
3x57.7/100 V, 3 x69.3/120 V, 3 x 230/400 V. 2

Supply voltage:
85..253 Va.c., 90..300 V d.c. 1

Kind of version:
standard HOM1
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ETI

ETI Elektroelement d.o.o.
1411 Izlake
Slovenia

Tel. : +386 03 56 57 570
e-mail: eti@eti.si
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