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EM24 DIN “Compact 3-phase Energy Analyzer”

Tab 1 - Tabell 1 - Symbolbeskrivning
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ENG- Displaying of water cubic meters
SVE- Forbrukning av vatten i kubikmeter

ENG- Displaying of gas cubic meters
SVE- Férbrukning av gas/fiarrvarme i kubikmeter

ENG- Displaying of phase-to-neutral system voltage
SVE- Spannig mellan fas-nolledare

ENG- Displaying of phase-to-phase system voltage
SVE- Spanning mellan fas-fas

ENG- Displaying of peak values
SVE- Visar toppvdrde (maximalt uppmatt)

ENG- Displaying of valley values
SVE- Visar lagsta varde (lagst uppmatta)

ENG- User ID
SVE- ID for anvdndare

H JOYSTICK AND KNOB FUNCTIONS

Refer to fig.1. In the measurement mode: 1) to enter the programming
mode; 2-3) to scroll the measurement pages according to tab. 3; 4-5) to
display and scroll the information pages relevant to the programmed
parameters and instrument serial number. In the programming mode:
1) to access to the menu or enter the modified value; 2-3) to scroll the
menus or increase/decrease the values to be modified; 4-5) to scroll the
menus or increase/decrease the values to be modified.

The knob (see fig.2) prevents from accessing the programming mode
when in @& position. It allows the direct access to a selected page
(among the available ones, depending on the “APPLICAt” parameter, see

tab.2) when in “1”, “2” and Tt positions. The frontal red LED (fig.2)
flashes proportionally to the active imported energy consumption if the
selector is in "@ - 1 - 2" position, and to the reactive inductive energy
consumption in "kvarh" position. Any kind of negative (exported) energy
and power will not be managed by the front LED.

H DISPLAY LAYOUT

The display is divided into 3 lines (as illustrated by the dotted lines in the
TAB 1 table). The engineering units are referred to the variable shown in
the relevant line. The “negative” symbols (X, dmd) refer to all the dis-
played variables. To improve the display legibility, the EM24 uses some
symbols (see TAB 1). In case of "OVERFLOW", the instrument displays
"EEEE": at the same time the DMD calculation, the hour-counter and the
energy meters functions are inhibited and the alarm outputs are activat-
ed. The indication "EEEE" in a single phase variable automatically implies
the overflow condition of the relevant system variable, and the PF indi-
cation is forced to "0.000".

B MEASUREMENT PAGES AND INFORMATION PAGES

To display and scroll the measurement pages the joystick is to be moved
to direction 2 or 3 (see fig.1). According to the selected “APPLiCAt”
parameter (see tab.2), different measurement pages are available (see
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tab.3). To display and scroll the information pages the joystick is to be
moved to direction 4 or 5 (see fig.1).

H BASIC PROGRAMMING AND RESET

To enter the programming mode the joystick is to be pressed in direction
1 (see fig.1): the knob (see fig.2) is NOT to be in & position, otherwise
the programming mode is not allowed. Entering the programming mode,
all the measurements and control functions are inhibited.

PASS?: entering the right password (default value is 0) allows
accessing the main menu. RESET: entering the password value 1357
allows accessing the “reset” menu. “rESEt UP”= peak dmd values reset;
“rESEt.dnd”= dmd values reset; “PAr EnEr”= partial energy meter reset.
[@ CnG PASS : it allows changing the password.

[B APPLICAt : it allows selecting the pertinent application (see tab.2).

B BESKRIVNING AV JOYSTICK OCH VRED

Se fig.1 ovan. | métlége: 1) tryck ned for att komma till programme-
rings-lage; 2-3) bladdra mellan matsidor enligt tabell 3; 4-5) visa och
bldddra mellan informationssidor for instéliningar och instrument. I pro-
grammeringsldge: 1) tryck ned for att komma till instélining eller for att
bekréfta; 2-3) bldddra mellan menyer eller 6ka/minska varde; 4-5) bladd-
dra mellan menyer eller 6ka/minska vérde. Vredet (se fig.2) forhindrar
atkomst av programmering i lige &. Gor det méjligt att vdxla mellan
favoritsidor (tillgdngliga sidor &r beroende av vald applikation
"APPLIiCAt”, se tabell 3) i lage , "1”, 72" och ” 7. LED i front (se
fig.2) blinkar proportionellt mot den aktiva energiférbrukningen, ndr vre-
detdrilage" @ -1 -2, och for den reaktiva energiférbrukningen i lage
"kvarh”. Negativ/tillférd energi och effekt paverkar inte leden.

B DISPLAY

Displayen @r indelad i 3 rader (illustreras av de streckade linjerna i tabell
1). Métenheterna &r relaterade till métvérde i samma rad. Inverterade

symboler (mérk bakgrund) géller for alla variabler i displayen. For att
forbattra avidsningen anvander EM24 ett antal symboler (se tabell 1).
Ifall av ett for stort matvérde indikeras det med "EEEE”: medelvérdesbe-
rakning (X, DMD), drifttid och energimétning avbryts och larmutgéng-
arna aktiveras. Intraffar "EEEE” pd en fas, sétts dven systemvariabeln till
"EEEE” och PF métningen sétts till ”0.000”.

W MAT OCH INFORMATIONSSIDOR

For att stega mellan de olika matsidorna, flytta joysticken upp eller ned
enligt riktning 2 och 3 i figur 1. Beroende pa vald applikation "APPLiCAt”
(se tabell 2) finns olika métsidor tillgéngliga (se tabell 3). For att stega
mellan de olika informationssidorna, flytta joysticken i sidled enligt rikt-
ning 4 och 5 figur 1.

B GRUNDLAGGANDE PROGRAMMERING OCH ATERSTALLNING

For att komma till programmeringslage, tryck ned joysticken enligt 1 i
figur 1: vredet (se fig.2) skall INTE vara i lage & . Nar programmerings-
|aget ar aktivt avbryts all métning och dvervakning.

B0 PASS?: ange I6senord (standard dr 0) for att komma &t programm-
meringen. ATERSTALLNING: ange I6senord "1357” for att komma &t
meny for &terstéllning av: "rESET UP” = aterstéllning av maximalt upp-
matta dmd-vérden; "rESET.dnd” = aterstallning av dmd-vérden; "PAE
EnEr” = aterstallning av tripp/period métare (kWh/kvarh).

[@ CnG PASS : gor det mdjligt att dndra l6senord.

[B APPLICAt: gor det mojligt att &ndra till mest Idmpad applikation (se
tabell 2).

ENGLISH- (1) The page is available according to the enabled functions (see pos. 04 or pos. 10 in the flowchart). (2) m3 Gas, m3 Water, kWh remo-
te heating. (3) Hot or Cold (water). (4) The active tariff is displayed with an “A” before the “t1-t2-t3-t4” symbols. Note: in case of alarm the down
arrow on the display blinks. During the programming phase there’s a time out of 60 sec. expired which the instrument goes back to the previous-
ly selected measuring page. (5) Highest dmd current among the three phases. SVENSKA- (1) Sidan ar tillginglig beroende pé vilken funktion som
&r aktiverad (se punkt eller iflédesschemat). (2) m3 Gas, m3 Vatten, kWh Fjarrvdrme. (3) Varm eller kallvatten. (4) Den aktiva tariffen indike-
ras med ett "A” fore symbolerna "t1-t2-t3-t4”. Notera: ifall av larm blinkar ned-pilen i fonstret. Ifall ingen tryckning gors under 60 sekunder avslu-
tas programmeringsldget och instrumentet startar att méta igen. (5) Hogsta medelvérdesstrommen (dmd) mellan de tre faserna.

ENG- In applications A, b, C, d and G the flow direction of the current into the instrument does not affect the measurements.
SVE- | applikationerna A, b, C, d och G paverkas inte matningarna av stromriktningen in i instrumentet.

ENERGIES ENERGIER
APPLICATION REAL MEASUREMENTS DISPLAYED VALUES
M n DISPLAYED ENERGIES NOTES
APPLIKATION RIKTIGA MATNINGAR VISADE VARDEN VISADE ENERGIER NOTERINGAR
o W, var, L PF B W, var kWh, kvarh
A-b-C-d-G % W varCPF i W, -var kWh, kvarh ENG- The negative energies are not counted at all

@ W, var, C PF @ W, -var KWh. kvarh SVE- De negativa energiférbrukningarna mats inte alls
< -W, -var, L PF o W, var kWh, kvarh
o W, var, L PF ™y w kWh

E Y W, -var, C PF Y W kWh
& -W, var, G PF © -W -kWh
< -W, -var, L PF €© -W -kWh
[a W, var, L PF Ravd W, var kWh, kvarh

F & W, -var, G PF y W, -var kWh, -kvarh
ay -W, var, C PF o -W, var -kWh, kvarh
< -W, -var, L PF < -W, -var -kWh, -kvarh
[ar W, var, L PF Ravd W, var, L PF kWh, kvarh

H & W, -var, G PF Oy W, -var, C PF kWh, -kvarh
& -W, var, C PF & -W, var, C PF -kWh, kvarh
far -W, -var, L PF < -W, -var, L PF -kWh, -kvarh
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EM24 DIN “Compact 3-phase Energy Analyzer”

Ki

ADVANCED PROGRAMMING
[@ USEr: (APPLICAt” d only) it links an ID code (from 1 to 9999) to th

7

user of the displayed consumption (three 1-phase independent users b

instrument).
[@ SELECtor: it allows selecting the variables combination (page) to be dig

played according to the knob position (see fig.2); SELEC. 1 (2,3, LoC):
selects the knob position (1,2, ™+ o &); PA.1(31): it selects the page num

ber to be displayed (from No. 1 to 31 see TAB 3).

[@ SYS: it allows selecting the electrical system. 3P.n: 3-phase unba

lanced with or without neutral; 3P.I: 3-phase balanced with or without
neutral 2P: 2-phase; 1P: single phase.

Ut rAtio: VT ratio (0.1 to 60.00k). Example: if the connected VT pri-
mary is 5kV and the secondary is 100V, the VT ratio to be set is 50 (that
is 5000/100).

[@ Ct rAtio: CT ratio (0.1 to 6000). Example: if the connected CT primary
is 3000A and the secondary is 5A, the CT ratio is 600 (that is: 3000/5).
[@ Pint.ti: it is the integration time used to calculate the demanded
powers (Wdmd, VAdmd). The selectable range is between 1 and 30
minutes.

diG in 1/diG in 2 / diG in 3: (“IS option only) it allows defining the
digital inputs function. SYnC: dmd calculation synchronisation; tAr:
multi-tariff management (see also Tab. 6); GAS: gas metering; Cold: cold
water metering; Hot: hot water metering; kWh + Hot: distant heating
(kWh) meters. PrESCAL.1 (or 2 or 3): it sets the weight of each pulse
(from 0.1 t0 999.9). Example: Prescaler value=m3 of gas per pulse. Each
digital input is to be set with a different function.

FiLtEr.S: it allows selecting the operating range of the digital filter as
% of the full scale values (1 to 100).

FiLtEr.Co : it allows selecting the filtering coefficient (from 1 to 32).
The higher the coefficient, the higher is the stability and the updating
time of the measurement.

AddrESS : it allows selecting the serial address of the instrument
(from 1 to 247). bAudrAtE: it allows selecting the baud rate (9.600 or
4.800 baud).

diG out. 1/diG out. 2 (“02” and “R2” models only) it allows selecting the
digital outputs function. PuLS: pulse output selection (the pulse weight is to
be set too) (pulse per kWh from 0.01 to 999.9); tESt: activated on the pulse
output when “YES” is selected. In the further menu program the simulated
power value (KW or kvar) is corresponding to a pulse frequency proportional
to it and based on the “PULSEou.1/2”. The test is active until you exit from
this menu. AL: alarm output (this function is active only in case of application
C, E, G and H), selection of the variable to be controlled (Ph.AL: phase
sequence alarm), and deactivation setpoints “on AL” and “off AL”, the delay
on activation “t dEL” and the output status in normal condition, “nE” if nor-
mally energised or “nd” if normally de-energised, are to be set too).

EnE t.rES: it allows the reset of all the total counters.

End: it allows exiting the programming mode by pressing the joy-
stick in direction 1 (see fig. 1). Joystick directions 4 and 5 allow brow-
sing the main menu again.

[@ USEr: (endast i APPLICAt "d”) gér det mdjligt att ange anvéandare 1D
(mellan 1 till 9999) fér den visade forbrukningen (tre separata 1-fas for-
brukningar per instrument).

[@ SELECtor: gor det mojligt att koppla 6nskad favoritsida till de vredets
olika lagen (se fig.2); SELEC. 1, 2, 3 och LoC representerar ldgena 1, 2,
och 1 hos & vredet; PA.1 (31): ange vilken visningssida som skall
kopplas till vredets position (fran Nr. 1 till 31 se tabell 3).

[@ SYS: val av elektriskt system som instrumentet &r anslutet till. 3P-n:
3-fas obalanserad med eller utan nolledare (standard); 3P.I: 3-fas balan-
serad med eller utan nolledare; 2P: 2-fas; 1-P: 1-fas.

Ut rAtio: (endast AV5 & 6) omsattning fér spanning (0.1 till 60.00k).
Exempel: ifall en spanningstransformator med primar spanning pé 5kV
och en sekundar spanning pd 100V anvdnds, omséttningen ar da 50
(beréknas 5000/100).

[@ Ct rAtio: (endast AV5 & 6) omséttning for strom (0.1 till 6000).
Exempel: ifall en stromstransformator med priméar strom pa 3000A och
en sekundar strém pa 5A anvénds, omséttningen dr da 600 (berdknas
3000/5).

[@ Pint.ti: tid for medelvirdesberdkning av effekt (Wdmd, VAdmd).

brukningsmétning av fjarrvdrme (kWh). PrESCAL.1 (0 2 o0 3): ): anger
viktning for varje puls (frén 0.1 till 999.9). Exempel: Viktning = m3 vatt-
ten per puls. Vardera ingang stélls med separat viktning.

[ FiLtEr.S: for stabilisering av métvarden, procentuellt arbetsomrade
for digitalt filter mellan 1 till 100% av métvarde.

[ FiLtEr.Co: for stabilisering av métvarden, koefficient for digitalt filter
(frén 1 till 32). Desto hdgre koefficient desto stabilare varde och desto
langsammare uppdatering av matvérde.

B AddrESS: (endast option ”IS”) val av seriell adress i RS485-nit (fran
1 till 247). bAudrAtE: hastighet for seriell kommunikation (9600 eller
4800 baud).

[ diG out. 1/diG out. 2: (endast option "02” och "R2”) funktion fér
digitala utgangar. PuLS: val ifall utgangen skall anvandas for att skicka
pulser for forbrukning. Viktning stalls fran 0,01 till 999,9 pulser/kwh-
kvarh; tEST; test av pulsutgang, aktiveras ndar "YES” har valts. Ange den
effekt (kW/kvar) som skall simuleras. Beroende pd instdllning i
"PULSEou.1/2” kommer utgangen pulsa med en 6verensstimmande fre-
kvens. Funktionen &r aktiv anda till menyn lamnas. AL: val ifall utgdngen
skall anvandas som larmutgéng (detta val &r endast tillgéngligt i applika-
tionerna G, E, G och H). Vélj den variabel som skall évervakas (Ph.AL =

der). Utgangens normala status,

"nE” utgdng normalt dragen och

bryter vid larm, "nd” drar utgangen vid larm.

EnE t.rES: anvinds for att aterstdlla alla rakneverk (forbrukning,
drifttid).

End: ifall programmeringen skall avslutas, tryck ned joysticken enligt riktning
1 figur 1. Ifall ytterligare programmering skall utforas, fiytta joysticken i sidled.
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The menus availability depends on the “APPLICAt”
selection.

Tillgang till de olika menyerna beror pa val av applika-
tion ("APPLiCAt”).
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64A Self power supply, system type selection: 3P.n
[1]- 3-ph, 4-wire unbalanced/balanced load
[2]- 3-ph, 3-wire, unbalanced/balanced load, the neutral
connection is mandatory with “IS” or “R2” options.
64A Self power supply, system type selection: 2P
[3]1- 2-ph, 3-wire, unbalanced/balanced load,
connection is mandatory with “IS” or “R2” options.
64A Self power supply, system type selection: 1P
[4]- 1-ph, 2-wire, “02” option
[5]- 1-ph, 2-wire, “IS” option
10A System type selection: 3P.n
[6]- 3-ph, 4-wire, unbalanced load, 3-CT connection
[71- 3-ph, 4-wire, unbalanced load, 3-CT and 3-VT/PT
connections
[8]- 3-ph, 3-wire, unbalanced load, 3-CT connection
[9]- 3-ph, wire, unbalanced load, 3-CT and 2-VT/PT
connections
[10]-3-ph, 3-wire, unbalanced load, 2-CT connnections
(ARON)
[11]-3-ph, 3-wire, unbalanced load, 2-CT and 2-VT/PT
connections (ARON)
10A System type selection: 3P.1
[12]-3-ph, 3-wire, balanced load, 1-CT connection
[13]1-3-ph, 4-wire, balanced load, 1-CT connection
[14]-3-ph, 3-wire, balanced load, 1-CT and 2-VT/PT
connections
10A System type selection: 2P
[15]-2-ph, 3-wire, 2-CT connection
[161-2-ph, 3-wire, 2-CT and 2-VT/PT connections
10A System type selection: 1P
[171-1-ph, 2-wire, 1-CT connection
[18]-1-ph, 2-wire, 1-CT and 1-VT/PT connection
Power supply
[19]-115VAC power supply (“D” option); F=250V [T] 100mA
[20]-230VAC power supply (“D” option); F=250V [T] 50mA
[21]-24 to 48VAG/DC (“L” option); F=250V [T] 200mA
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Outputs [21]1-24 till 48VAC/DC (“L” option); F=250V [T] 200mA

[22]-Open collector output (GND reference)
[23]-Open collector output (VDC reference)
The value of the load resistances (Rc) must make the
close-contact current be lower than 100mA; the VDC voltage
must be lower than or equal to 30VDC. VDC: Power supply
voltage (external). Out: positive output contact (open collector type
transistor). GND: output contact connected to ground (open
collector type transistor).
[24]-Relay outputs
Digital input and serial port
[25]-Digital inputs plus serial communication port.
[26]-RS485 connection 2 wires [al- last instrument,
[b]- instrument 1...n, [e]- RS485/RS232 transducer.

64A Sjalvforsorjd mandver, val av system: 3P.n

[1]- 3-fas, 4-led obalanserad/balanserad last

[2]- 3-fas, 3-led, obalanserad/balanserad last, ansl till nolle-
dare &r ett krav for optionerna ”1S” och "R2”.
64A, Sjalviorsorjd mandver, val av system: 2P

[3]- 2-fas, 3-led obalanserad/balanserad last, ansl till plint “7”
ar ett krav for optionerna ”1S” och "R2”.
64A, Sjalviorsorjd mandver, val av system: 1P

[4]- 1-fas, 2-led, “02” option

[5]- 1-fas, 2-led, “IS” option
10A, Val av system: 3P.n

[6]- 3-fas, 4-led, obalanserad last, 3 stromtrafos

[7]- 3-fas, 4-led, obalanserad last, 3 stromtrafos och 3 spann-
ningstrafos

[8]- 3-fas, 3-led, obalanserad last, 3 stromtrafos

[9]- 3-fas, 3-led, obalanserad last, 3 stromtrafos och 2 spann-
ningstrafos

[10]-3-fas, 3-led, obalanserad last, 2 strémtrafos (ARON)

[11]-3-fas, 3-led, obalanserad last, 2 stromtrafos och 2 spann-
ningstrafos (ARON)
10A, Val av system: 3P.1

[12]-3-fas, 3-led, balanserad last, 1 stromtrafo

[13]-3-fas, 4-led, balanserad last, 1 strémtrafo

[14]-3-fas, 3-led, balanserad last, 1 stromtrafo och 2 spann-

ningstrafos
10A, Val av system: 2P

[15]-2-fas, 3-led, 2 stromtrafos

[16]-2-fas, 3-led, 2 stromtrafos och 2 spanningstrafos
10A, Val av system: 1P

[17]-1-fas, 2-led, 1 stromtrafo

[18]-1-fas, 2-led, 1 stromtrafo och 1 spdnningstrafo
Mangverspanning

[19]-115VAC mandverspdnning (“D” option); F=250V [T]
100mA

[20]-230VAC mangverspdnning (“D” option); F=250V [T]
50mA

Utgangar
[22]-Oppen kollektor (GND referens)
[231-Oppen kollektor (VDG referens)
Lasten (Rc) maste gora kontaktstrommen lagre 4n 100mA:
spanningen VDC maste vara lagre eller lika med 30VDC.
VDC: Extern mandverspénning. Out: positiv utgang
(6ppen kollektor typ transistor), GND: utgadngskontakt ansluten
till jord (Gppen kollektor typ transistor).
[24]-Relautgangar

Digital ingang och seriell port
[25]-Digitala ingangar plus seriell kommunikationsport.
[26]-RS485 anslutning 2 trdds [al- sista instrument,
[bl- instrument 1...n, [e]- RS485/RS232 omvandlare.




B SAFETY PRECAUTIONS

Read carefully the instruction manual. If the instrument is used
A in a manner not specified by the producer, the protection provid-

ed by the instrument may be impaired. Maintenance: make sure
that the connections are correctly carried out in order to avoid any mal-
functioning or damage to the instrument. To keep the instrument clean, use
a slightly damp cloth; do not use any abrasives or solvents. We recom-
mend to disconnect the instrument before cleaning it.

B TECHNICAL SPECIFICATIONS

Rated inputs: three-phase system. Current type: galvanic insulation by
means of built-in CT’s (AV5 and AV6 models), current range 1/5(10) A;
Direct input (AVO and AV9 models) current range 10 (64) A. Voltage: AV0
and AV6 models: 120 VLN / 208 VLL; Models AV5 and AV9: 230VLN /
420VLL. Accuracy (Display + RS485): (@25°C +5°C, R.H. <60%, 48 to
62Hz). AV5 model In: 5A, Imax: 10A; Un: 160 to 480VLN (277 to 830VLL).
AV6 model In: 5A, Imax: 10A; Un: 40 to 144VLN (70 to 250VLL). AVO
model Ib: 10A, Imax: 64A; Un: 96 to 144VLN (166 to 250VLL). AV9 model
Ib: 10A, Imax: 64A; Un: 184 to 276VLN (318 to 480VLL). Current: AV5,
AV6 models: from 0.002In to 0.2In: £(0.5% RDG +3DGT); from 0.2In to
Imax. AV0, AV9 models: from 0.0041b to 0.21b: £(0.5% RDG +3DGT); from
0.21b to Imax: £(0.5% RDG +1DGT). Phase-neutral voltage (in the range
Un): £(0,5% RDG +1DGT). Phase-phase voltage In the range Un: +(1%
RDG +1DGT). Frequency +0.1Hz (45 to 65Hz). Active and Apparent power
+(1%RDG +2DGT). Power Factor +[0.001+1%(1.000 - “PF RDG”")].
Reactive power +(2%RDG +2DGT). Energies Class 1 according to
EN62053-21 and MID Annex MI-003 Class B Class 2 according to

~ EN62053-23. AV5, AV6 models In: 5A, Imax: 10A; 0.1 In: 0.5A, start up

current: 10mA. AV0, AV9 models Ib: 10A, Imax: 64A; 0.1 1b: 1,0A, start up
current: 40mA. Energy additional errors: Influence quantities According to
EN62053-21, EN62053-23. Temperature drift <200ppm/°C. Sampling
rate: 1600 samples/s @ 50Hz, 1900 samples/s @ 60Hz. Display 3 lines (1
x 8 DGT; 2 x 4 DGT). Type LCD, h 7mm. Instantaneous variables read-out
4 DGT. Energies Imported Total/Partial/Tariff: 7+1DGT or 8DGT; Exported
Total/Partial/Tariff: 6+1DGT or 7DGT (with “-“ sign). Overload status EEEE
indication when the value being measured is exceeding the “Continuous
inputs overload” (maximum measurement capacity). Max. and Min. indi-
cation: Max. instantaneous variables: 9999; energies: 9 999 999.9 or 99
999999. Min. instantaneous variables: 0; energies 0.0 or 0. LED: Red LED
(Energy consumption), 1000 imp./kWh/kvarh, max frequency: 16Hz
according to EN62052-11. Measurements method TRMS measurements
of distorted wave forms. Coupling type: direct for AV0 and AV9 models; by
means of external CT’s for AV5 and AV6. Crest factor Ib 10A <4 (91A max.
peak), In 5A <3 (15A max. peak). Current Overloads: continuous 1/5(10A):
10A @ 50Hz; 10(64A): 64A @ 50Hz. For 500ms 1/5(10A): 200A @ 50Hz;
for 10ms 10(64A): 1920A max @ 50Hz. Voltage Overloads: continuous
1.2 Un. For 500ms 2 Un. Input impedance: 208VL-L (AV6): >1600KQ;
208VL-L (AVO0): refer to “Power Consumption”; 400VL-L: (AV5): >1600KQ;
400VL-L (AV9): refer to “Power Consumption”. 1/5(10A) (AV5-AV6):
<0.3VA 10(64A); (AV0-AV9): <4VA. Frequency 45 to 65 Hz.

Joystick: For variable selection and programming of the instrument work-
ing parameters. Digital outputs, pulse type: number of outputs: up to 2,
independent. programmable from 0.01 to 1000 pulses per kWh or kvarh.
Type: outputs connectable to the energy meters (Wh/varh). Pulse duration:
>100ms < 120msec (ON), >120ms (OFF), according to EN62052-31.
Alarm type: number of outputs: up to 2, independent alarm modes: up
alarm, down alarm. Set-point adjustment: from 0 to 100% of the display

—scale. Hysteresis: from 0 to full scale. On-time delay: from 0 to 255s.

Output status: selectable: normally de-energized or normally energized.
Min. response time: <700ms (filters excluded and set-point on-time delay:
“0 s”). Note: the 2 digital outputs can also work as a dual pulse output or
dual alarm output or one pulse output and one alarm output. Static output:
purpose for pulse output or alarm output. Signal VON 1.2 VDC/ max.
100mA, VOFF 30 VDC max. Insulation: by means of optocuplers, 4000
VRMS output to measuring inputs, 4000VRMS output to power supply
input. Relay output: purpose for alarm output or pulse output. Type: reed
Relay, SPST type AC 1-5A @ 250VAC, DC 12-5A @ 24VDC, AC 15-1.5A @
250VAC, DC 13-1.5A @ 24VDC. Insulation 4000 VRMS output to measur-
ing input. 4000 VRMS output to supply input. Note: The meters equipped
with the relay outputs (“AV0” and “AV9” models with “R2” option) work
even if VL1 is missing (VL3, VL2 and neutral have to be available). R$485:
type: multidrop, bidirectional (static and dynamic variables). Connections:
2-wire max. distance 1200m. Termination directly on the instrument.
Addresses: up to 247, selectable by means of the front joystick. Protocol:
MODBUS/JBUS (RTU). Data (bidirectional): dynamic (reading only): sys-
tem and phase variable. Static (writing and reading): all the configuration
parameters. Data format 1 start bit, 8 data bit, no parity,1 stop bit. Baud-
rate 4800, 9600 bits/s. Driver input capability 1/5 unit load. Maximum 160
transceivers on the same bus. Insulation by means of optocouplers, 4000
VRMS output to measuring input. 4000 VRMS output to supply input.
Note: The meters equipped with the communication port (“AV0” and “AV9”
models with “XS” and “IS” options) work even if VL1 is missing (VL3, VL2
and neutral have to be available). Dupline: bus: full Dupline compatibility,
addresses 128, selectable by means of the front joystick. Variables: Total:
kWh, kvarh, W, Wdmd, Wdmd max. Digital inputs: Number of inputs: 3.

Input frequency: 20Hz max, duty cycle 50%. Prescaler adjustment from 0,1 ‘
to 999.9 m3/ pulse. Contact measuring voltage 5VDC +/- 5%. Contact
measuring current: 10mA max. Input impedance: 680Q. Contact resist-
ance :<1009Q; closed contact: >500kQ, open contact. Transformer ratio:
VT (PT) 1.0 to 999.9 / 1000 to 9999 / 10.00k to 60.00k. CT 1.0 to 999.9 /
1000 to 6000 (only AV5 and AV6) the maximum power being measured
cannot exceed 210 MW (calculated as maximum input voltage and current.
The maximum VT by CT ratio is 48600). For MID complaint applications
the maximum power being measured is 25MW. Operating temperature -
25°C to +55°C (13°F to 131°F) (R.H. from 0 to 90% non-condensing @ 40°C)
according to EN62053-21 and EN62053-23. Storage temperature: -30°C to
+70°C (22°F to 140°F) (R.H. < 90% non-condensing @ 40°C) according to
EN62053-21 and EN62053-23. Installation category Cat. IIl (IEC60664,
EN60664). Insulation (for 1 minute) 4000 VRMS between measuring
inputs and power supply. 4000 VRMS between power supply and
RS485/digital output. Dielectric strength 4000 VRMS for 1 minute. Noise
rejection CMRR 100 dB from 48 to 62 Hz. EMC according to EN62052-11.
Electrostatic discharges: 15kV air discharge; Immunity to irradiated elec-
tromagnetic fields: test with current: 10V/m from 80 to 2000MHz; test
without any current: 30V/m from 80 to 2000MHz; Burst: on current and
voltage measuring inputs circuit: 4kV. Immunity to conducted disturbances
10V/m from 150KHz to 80MHz. Surge: on current and voltage measuring
inputs circuit: 4kV; on “L” auxiliary power supply input: 1kV; Radio fre-
quency suppression according to CISPR 22. Standard compliance: Safety
IEC60664, IEC61010-1 EN60664, EN61010-1 EN62052-11. Metrology:
EN62053-21, EN62053-23. MID ” annex MI-003”. Pulse output DIN43864,
|IEC62053-31. Approvals: CE, PTB (Revenue Approvals). Connections:
Screw-type. Cable cross-section area: AV0-AV9 models: max. 16 mm2
(measuring inputs); Min. 2.5mm2 (measuring inputs); Other inputs:
1.5mm2. Min./Max. screws tightening torque: 1.7 Nm /3 Nm. Cable cross-
section area: AV5-AV6 models: max. 1.5 mm2. Housing DIN: dimensions
(WxHxD) 71 x 90 x 64.5 mm. Material: nylon PAG6, self-extinguishing: UL
94 V-0. Mounting: DIN-rail.

Protection degree: Front: IP50. Screw terminals: IP20. Weight: Approx.
400 g (packing included). Power supply specifications: self supplied ver-
sion: (AVO - AV9 models): -20% +15% 48-62Hz (“02” and “DP” options
only). -15% +10% 48-62Hz (“R2”, “XS” and “IS” options only). Note: The
meters equipped with the “IS” and “R2” options work only if all inputs are
connected (3 phases and one neutral). If a single phase connection is car-
ried out, L1, L2 and L3 inputs have to be short circuited. The instrument
equipped with the "02" option works only in systems with neutral and at
least one phase. Auxiliary power supply (AV5-AV6 models): L: 18 to
60VAC/DC; D: 115VAC/230VAC (48 to 62Hz). Power consumption: AV9-
AVO0 models: < 20VA/1W; AV9-AV0 models (IS option only): < 12VA/2W;
AV5-AV6 models < 2VA/2W.

B MID “ANNEX MI-003” COMPLIANCE

Accuracy: 0.9 Un<U<1.1Un; 0.98 fn <f<1.02 fn; fn: 50 or 60Hz; cose:
0.5 inductive to 0.8 capacitive. AV0-AV9 models: class B; I st: 0.04A; | min:
0.5A; | tr: 1A; | max: 64A. AV5-AV6 models: class B; | st: 0.01A; | min:
0.05A; | tr: 0.25A; | n: 5A; | max: 10A. Operating temperature : -25°C to
+55°C (13°F to 131°F) (R.H. from 0 to 90% non-condensing @ 40°C).
EMC compliance: E2. Mechanical compliance: M2

W SAKERHETSFORESKRIFTER

Las noggrant genom manualen. Om instrumentet anvands pé ett
A sédant vis som inte specificeras av tillverkaren, kan instrumentets

angivna sakerhet reduceras. Underhall: forsakra att alla anslut-
ningar ar korrekt anslutna for att undvika funktionsfel eller skada pa instru-
mentet. For att halla instrumentet rent, anvand en latt fuktad trasa; anvand
intendgot slipmedel eller I6sningsmedel. Vi rekommenderar att instrumen-
tet kopplas ifran innan det rengors.

B TEKNISKA SPECIFIKATIONER

Matingangar: 3-fas system. Strdm matning: galvaniskt isolerade m.h.a
inbyggda strémtrafos (typ AV5 och AV6), mdtstrom 1/5(10) A;
Direktmadtning (typ AVO och AV9) matstrdm 10 (64) A. Spénning: typ AV0
och AV6: 120 VLN /208 VLL; Typerna AV5 och AV9: 230VLN / 420VLL.
Noggrannhet: (Display + RS485): (@25°C +5°C, R.H. <60%, 48 till 62Hz).
Typ AV5 In: 5A, Imax: 10A; Un: 160 till 480VLN (277 till 830VLL). Typ AV6
In: 5A, Imax: 10A; Un: 40 till 144VLN (70 till 250VLL). Typ AVO Ib: 10A,
Imax: 64A; Un: 96 till 144VLN (166 till 250VLL). Typ AV9 Ib: 10A, Imax:
64A; Un: 184 till 276VLN (318 till 480VLL). Strdm: Typ AV5, AV6: fran
0.002In till 0.2In: £(0.5% RDG +3DGT); fran 0.2In till Imax. Typ AVO, AV9:
fran 0.004Ib till 0.21b: +(0.5% RDG +3DGT); frdn 0.21b till Imax: £(0.5%
RDG +1DGT). Fas-noll spanning (inom omrédet Un): +(0,5% RDG +1DGT).
Fas-fas spanning inom omradet Un: (1% RDG +1DGT). Frekvens 0.1Hz
(45 till 65Hz). Aktiv och skenbar effekt +(1%RDG +2DGT). Effektfaktor
+[0.001+1%(1.000 - “PF RDG")]. Reaktiv effekt +(2%RDG +2DGT). Energi
Klass 1 enligt EN62053-21 och MID Annex MI-003 Klass B Klass 2 enligt
EN62053-23. Typ AV5, AV6 In: 5A, Imax: 10A; 0.1 In: 0.5A, start upp strom:
10mA. Typ AVO, AV9 Ib: 10A, Imax: 64A; 0.1 Ib: 1,0A, start upp strom:
40mA. Kompletterande matfel pa energi: Storstorhet enligt EN62053-21,
EN62053-23. Temperaturdrift: <200ppm/°C. Samplingsfrekvens: 1600
sampl./s @ 50Hz, 1900 sampl./s @ 60Hz. Display: 3 rader (1x 8 siffror; 2
x 4 siffror). Typ LCD, h 7mm. Avldsning av momentana variabler 4 siffror.
Forbrukad energi Total/Period/Tariff: 7+1 siffror el. 8 siffror; Tillférd
Total/Period/Tariff: 6+1 siffror el. 7 siffror (med “-“ tecken). Nar matvarde
overskrider den maximala métnivan indikeras det med “EEEE”. Max.
momentana variabler: 9999; energier: 9 999 999.9 el. 99999999. Min.
momentana variabler: 0; energier 0.0 el. 0. LED: Réd LED
(Energiforbrukning), 1000 puls./kWh/kvarh, max frekvens: 16Hz enligt
EN62052-11. Matmetod: TRMS maétningar av distorerade sinusvagor. Typ
av anslutning: direkt for typ AV0 och AV9; m.h.a externa strémtrafos for
AV5 och AV6. Crest faktor: I1b 10A <4 (91A max. topp), In 5A <3 (15A max.
topp). Overlast strém: kontinuerlig 1/5(10A): 10A @ 50Hz; 10(64A): 64A
@ 50Hz. Under 500ms 1/5(10A): 200A @ 50Hz; under 10ms 10(64A):
1920A max @ 50Hz. Overlast spanning: kontinuerlig 1.2 Un. Under 500ms
2 Un. Ingangs impedans: 208VL-L (AV6): >1600ke; 208VL-L (AVO0): se
“Effektforbrukning”; 400VL-L: (AV5): >1600 ke; 400VL-L (AV9): se
“Effektforbrukning”. 1/5(10A) (AV5-AV6): <0.3VA 10(64A); (AVO-AV9):
<4VA. Frekvens: 45 till 65 Hz. Joystick: For navigering mellan métsidor och
programmering av instrumentet. Digitala utgangar, typ puls: antal: upp till
2, oberoende. programmerbar fran 0.01 till 1000 kWh eller kvarh/puls.
Typ: utgdngarna kopplas till energimétare (Wh/varh). Pulslangd: >100ms <
120msec (PA), >120ms (AV), enligt EN62052-31.

Typ larm: antal: upp till 2, oberoende larmfunktioner: upp larm, ned larm.
Justering av larmgrans: frén 0 till 100% av visat vérde i display. Hysteres:
fran 0 till full skala. Tillslagsfordréjning: frén 0 till 255s. Status pa utgéng-
en: valbart: drar vid larm eller brytande. Min. responstid: <700ms (filter
och tillslagsférdréjning ej inkluderat: “0 s”). Notera: De 2 digitala utgéng-
arna kan fungera som dubbla pulsutgangar, dubbla larmutgangar eller som
en puls och en larmutgéng. Transistor utgang: anvinds som pulsutging
eller larmutgang. Signal VON 1.2 VDC/ max. 100mA, VOFF 30 VDC max.
Isolation: m.h.a optokopplare, 4000 VRMS mellan utgang och matingang-
ar, 4000VRMS mellan utgdng och ingéngar fér mandverspanning.
Reldutgang: anvinds som pulsutgéng eller larmutgdng. Typ: reed reld, typ
SPST AC 1-5A @ 250VAC, DC 12-5A @ 24VDC, AC 15-1.5A @ 250VAC, DC
13-1.5A @ 24VDC. Isolation: 4000 VRMS mellan utgang och métingangar,
4000VRMS mellan utgéng och ingéngar fér mandverspanning. Notera: att
matare utrustade med reldutgangar (typ “AV0” och “AV9” med “R2” option)
fungerar dven ifall spanning pa L1 saknas (VL3, VL2 och nolla méste finnas
tillgénglig). RS485: typ: multidrop, dubbelriktat (statiska och dynamiska
variabler). Anslutningar: 2-trdds max. avstdnd 1200m. Terminering direkt
pé instrument. Adresser: upp till 247 stélls in med joystick. Protokoll:
MODBUS/JBUS (RTU). Data (dubbelriktat): dynamisk (I&s): system och fas
variabler. Statisk (skriv och Is): alla konfigurations parametrar. Data for-
mat 1 start bit, 8 data bit, ingen paritet,1 stop bit. Hastighet 4800, 9600
bits/s. Kapacitet att driva 1/5 enhetslast. Maximalt 160 enheter pd samma
busslinga. Isolation: m.h.a optokopplare, 4000 VRMS mellan utgdng och
matingangar, 4000VRMS mellan utgdng och ingéngar fér mandverspénn-
ning. Notera: att métare utrustade med kommunikations port (typ “AvV0”
och “AV9” med “XS” och “IS” options) fungerar dven ifall spanning pa L1
saknas (VL3, VL2 och nolla maste finnas tillgénglig). Dupline: faltbuss: full
Dupline kompatibilitet, 128 adresser, stélls in med joystick. Variabler: Total:
kWh, kvarh, W, Wdmd, Wdmd max. Digitala ingangar: Antal ingéngar: 3.
Frekvens: max 20Hz, aktiv cykel 50%. Vitkning av puls fran 0,1 till 999.9
m3/ puls. Kontaktspanning 5VDC +/- 5%. Kontaktstrdm: max 10mA.
Ingdngs impedans: 680g. Kontakt resistans: <100g; Sluten kontakt:

>500ke, Oppen kontakt. Omsittning for transformatorer: VT (PT) 1.0 till
999.9 /1000 till 9999 / 10.00k till 60.00k. CT 1.0 till 999.9 / 1000 till 6000
(endast AV5 och AV6) den maximala effekten far inte dverstiga 210MW
(berdknad frdn maximal inspanning och strém, maximal omsattningen VT
genom CT dr 48600). For att uppfylla matdirektivet (MID) &r den maximalt
tillatna effekten 25MW. Arbetstemperatur: -25°C till +55°C (13°F till 131°F)
(R.H. frén 0 till 90% icke-kondenserande @ 40°C) enligt EN62053-21 och
EN62053-23. Lagringstemperatur: -30°C till +70°C (22°F till 140°F) (R.H. <
90% icke-kondenserande @ 40°C) enligt EN62053-21 och EN62053-23.
Installationskategori: Kat. Il (IEC60664, EN60664). Isolation (under 1
minut): 4000 VRMS mellan utgang och mitingéngar, 4000VRMS mellan
utgdng och ingéngar for mandverspanning. Dielektrisk styrka: 4kVAC
RMS under 1 minut. Brus rejektion: CMRR 100 dB fran 48 till 62 Hz.
EMC: enligt EN62052-11. Elektrostatisk urladdning: 15kV lufturladdning;
Immunitet mot bestralad: test utfért med strém: 10V/m frdn 80 till
2000MHz; test utfort utan strom: 30V/m frdn 80 till 2000MHz;
Springtalighet: Krets for métning av strém och spanning: 4kV. Immunitet
for ledande stérningar 10V/m  fran 150KHz till 80MHz.
Korttidsoverbelastning: pa kretsar fér métning av strdm och spanning:
4KV; for “L”-extern mandverspanning: 1kV; Paverkan av radiofrekvens
enligt CISPR 22. Uppfyllda standarder: Sdkerhet IEC60664, IEC61010-1
EN60664, EN61010-1 EN62052-11. Matprincip: EN62053-21, EN62053-
23. MID “annex MI-003". Pulsutgdng: DIN43864, IEC62053-31.
Godkénnanden: CE, PTB (Debiteringsgodkénnande). Anslutningar: skruv-
plint. Kabelarea for typ AV0-AV9: max. 16 mm?2 (métingangar); min.
2.5mm?2 (métingdngar); typ AV5-AV6: max. 1.5 mm?2 (métingdngar); 6vri-
ga anslutningar: 1.5mm2. min./max. atdragningsmoment: 1.7 Nm / 3 Nm.
Kapsel DIN: dimensioner (BxHxD) 71 x 90 x 64.5 mm. Material: nylon
PAG6, sjdlvslackande: UL 94 V-0. Montering: standard DIN-skena.
Skyddsklass: Front: IP50. Anslutningar: IP20. Vikt: Cirka 400 g (forpack-
ning inkluderat). Specifiaktioner for mandverspanning: version med
sjélvforsorjd mandver: (typ AVO - AV9): -20% +15% 48-62Hz (endast
“02” och “DP”). -15% +10% 48-62Hz (endast “R2”, “XS” och “IS” optio-
ner). Notera: Instrument med optionerna "IS" och "R2" fungerar endast nar
alla tre faser &r anslutna (3 faser och nolledare). Ifall en 1-fas mdtning skall
utforas, maste L1, L2 och L3 kortslutas. "Instrument med option "02" fun-
gerar med 1, 2 eller 3 faser och nolla.

Separat mandverspdnning: (typ AV5-AV6): L: 18 till 60VAC/DC; D:
115VAC/230VAC (48 till 62Hz). Effektforbrukning: typ AV9-AVO:
20VA/1W; typ AV9-AVO (endast IS option): < 12VA/2W; typ AV5-AV6
2VA/2W.

ININ

W UPPFYLLER MATINSTRUMENTDIREKTIVET MID "ANNEX MI-003"
Noggrannhet: 0.9 Un<U < 1.1 Un; 0.98 fn <f<1.02 fn; fn: 50 eller 60Hz;
coso: 0.5 induktiv till 0.8 kapacitiv. Typ AV0-AV9: klass B; | st: 0.04A; | min:
0.5A; I 'tr: 1A; | max: 64A. Typ AV5-AV6: klass B; | st: 0.01A; | min: 0.05A;
I tr: 0.25A; | n: 5A; | max: 10A. Arbetstemperatur: -25°C till +55°C (13°F
till 131°F) (relativ fuktighet frdn 0 till 90% icke-kondenserande @ 40°C).
EMC: E2. Mekanisk: M2.



