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the energy saving technology

Femto

Energy Analyzer

Femto 96 |

-
|\MEUECITHEY  Femto DA

Femto is a microprocessor based Energy analyzer with outstanding flexibility and accuracy designed to meet the most
demanding applications of electrical parameters analyses and energy supply monitoring in the industrial and residential
environment. The instrument combines the functions of multimeter, power & energy meter and analyzer. DC versions are
available for direct current readings (e.g. photovoltaic and batterized systems).

True-RMS Readings
All the readings are “true-RMS” and they are obtained with a [o—— Type L1L2L3n =P Range
continuous sampling of the voltage and current waveforms in
order to ensure the maximum metering accuracy of rapidly Uiy bl I
varying loads (e.g. spot welding). Ui bl ol Il O
A sophisticated digital measurement method with a | ’Oo'8%® R I 20,0V...400 kV
compensation system of the internal amplifiers’ offsets ensure Uoiwx () [e]e]e
the maximum metering accuracy and stability irrespective of Uonmum () el
the signal level and the environmental working conditions. IUL'LM'N @) : ° : -
Simple to use Current :MAX (1)2 RN 10 mA...10,0 kA
A graphic dot matrix LCD display with a led backlight and I;‘;GTLZ:;M EZ; TS
adjustable contrast allows the simultaneous reading of 4 -
pajrameters and their symbols with high visibility digits. Power Factor PF 0 S I O O RO e
Frequency f . 45 ... 65 Hz
- ] THD-Upn T 1.
@@@WEX FEI'ntO D4 Harmonic distorttion THD-U_., oleo|e . 0...199,9%
Energy analyzer ;HD-I : : : :
Active Power P ) 11 £0,00...1999 MW
Puvp (3) °
PMAX (l) o o °
Q IND oo e °
Q CAP o|ofe °
s P Qmino _ (3) °| | £0,00...1999 Mvar
Qm cap (3) °
Qwomno  (3) ®
Qumbcar  (3) °
3 keys make the instrument use simple and rational, while S elefe] |e
page displayed at switch on is at user choice. Apparent Power Sm (3) . +0,00...1999 MVA
Swvp (3) °
Versatile in application Temperature T (°CeF) (@) ° -10...+50 °C
Life Time h (/200 h) e|e| 0,07...99.999,99
Femto is suitable for virtually all type of electrical grid, 3- ) Eame (5) |*|e|| |*|*| 0,7KkWh...99.999,9
and 4-wire, symmetrical and asymmetrical, balanced or | /Active Energy Eacxe  (5) o|e MWh
unbalanced, single- and bi-phase, Low Tension and High Emnome (B) [o|e]e] [o]e
Tension, with 1, 2 or 3 CTs as well as for 2 and 4 quadrant ) Ercapme (5) e|e| 01kvarh..99.999 9
(import/export) measurement. Reactive Energy Ermpexe (5) el mam
A simple ITeyboard progran;]ming aéllows the 7etting of aI(Ij the Ercarexe (5) oo
operational parameters such as grid type, LT/HT, CT and VT A
ratios (free setting) integration time (1-60 min), digital output Apparent Energy Es e g . 0’1kVAAf,','\}f,?'999’9
and alarms (thresholds, delays, hysteresis), digital input, Suise Countar CSI\IE;_P .
RS485 serial communication.

The instrument set-up
undesired modifications.

is password protected against

(1) Absolute value (mean over 10 cycles - example: 200ms at 50Hz).
(20 Mean value (rolling average) over the integration time (1.. 60 min.

programmable).

(3) Import /Export mean value (rolling average) over the integration time
(1.. 60 min. programmable).

(4) Internal temperature of the microprocessor.

(5) Import/Export energies displayed as 9 digits in floating-point readings;
internal energy metering performed with 0,1 Wh minimum
resolution and 99.999.999,9999 kWh maximum energy count

before rollover.
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Digital input

Femto 1Dl 2DO is equipped with an optically insulated digital
input complete with programmabile filter for input glitches. The
digital input is set to operate for external pulse count of,
example, water meters, gas meters (insulation to meet the
ATEX requirements), quantity count, etc. Other user
selectable operative modes are ON/OFF state input (example
for reading the ON/OFF state of machines and switches) and
tariff change input (example for day-night tariff changeover).
The digital input requires an external 10-30Vdc power supply.

Femto

Energy Analyzer

Serial communication

Femto is equipped, as standard feature on all types, with an
optoinsulated and over-voltage protected RS485 serial
communication port. The protocol is a full compliant Modbus-
RTU suitable for communication with PLCs and with SCADA
programs. The instrument data are read as numerical registers
composed by mantissa and exponent in the IEEE format.

A transmission speed of up to 38.400 bps, with maximum 125
registers (equivalent to 62 parameters) per query with no

Femto 1Dl 2DO SELF-POWERED instead is provided with a  waiting time between queries, ensure an unrivalled
self powered digital input. communication speed and dialogue efficiency.

Digital and 4-20mA Analoque outputs Power supply

Femto 1Dl 2DO is equipped with two optically insulated Femto is equipped with 230-240Vac power supply

transistor outputs rated 27 Vdc 27 mA per DIN 43864
standards. The two outputs are factory set to the
transmission of pulses proportional to the Active energy and
the Reactive energy (pulse weight and length are user
programmable). The outputs may be alternatively configured
as outputs of the internal alarms (see Alarms) or as remote
output devices controlled via serial line and Modbus
commands.

Femto 1Dl 2DO SELF-POWERED instead is provided with
two optomos relay outputs max. 250V or 100mA AC/DC.
Femto 2A04-20mA is equipped with 2 galvanically insulated
analogue outputs 4-20 mA or 0-20 mA providing an extremely
high accuracy and signal stability. The outputs are active for
resistor loads up to 250 ohm, for higher loads they became
passive and an external power supply will be needed (12Vdc).
The outputs ensure a response time with max. 200 ms.update
interval. Each of the two outputs may be linked to any one of
the metered parameters.

Alarms

Femto 1Dl 2DO is complete with 2 programmable alarms
offering the maximum configuration flexibility for adapting to
the most diverse requirements. Each alarm can be selected to
link to any one of the parameters available, for example,
either as a minimum and/or as a maximum. Linking of both
alarms to the same parameter is also possible for operating
as dual threshold alarm. The alarms configuration includes
the option of precise setting of a delay time (1-99 sec), an
hysteresis cycle (in % of threshold value) and the polarity of
the output contacts (NO, NC). The alarms state information is
always available on serial communication as Modbus “coils”.
Due to the numerous combinations available, only a part of
them are programmable by keyboard while are entirely
programmable via serial port with the Energy Brain software
or via serial port by means of Modbus Holding registers.

Enerqgy Brain Software

(transformer type). On request 115-120Vac or 400Vac
transformer power supply and 15+36Vac/18+60Vdc (switching
type).

Femto types

Femto D4 and Femto 96 meters are available in some
versions:

" BasSiC ....cccccccuiiiiiiiiian, without digital inputs and outputs
= 1Dl 2DO0............. with 1 digital input and 2 digital outputs
= 2A04-20mA.............. with two 4-20mA analogue outputs

(external power supply needed for loads over 250 ohm)

The Femto D4 is available in other models:

=  70A type (Basic and 1Dl 2DO). Direct
current input via external CTs (special
CTs, one included). Ready for single
phase wiring (e.g. 6kW). For 3-phase
systems (e.g. 15-20 kW) it is necessary
to separately order 2 additional CTs
type TA 70 A. Furthermore it is
possible choosing between two scale of
current (14A and 70A) to optimise the
accuracy even with low currents.

= 1Dl 2DO Self-Powered.

DC 1DI 2 DO (230-240Vac or 15+36Vac/18+60Vdc) for

direct current readings.

Types on request

Several hardware configurations are available on request.
They include different power supply and Input/Output
configurations.

The Energy Brain is the software package designed %
for the realization of all types of local and/or wide %
area networks of instruments. It is suitable for
application with all the Electrex instruments equipped with
communication port and it supplies all the functions needed

for an accurate monitoring

GEM

o g and targeting of industrial
o G energy consumption.
T Configuration

(. The available choices enable
esces (R the maximum flexibility in

adapting the software to the
type of network (several types
of simultaneously connected
networks too) and to the
operator needs.

Several Energy Brain versions are available according to the
functions and the number of channels required.

On line readings display

o On line display of the readings supplied
by the field instruments.

Load and energy profiles/graphs
o Demand profiles (day, month and year)

Energy profiles (day, month and year)
MD and TOU tariff profiles (month and year)
Up to 4 graphs displayed simultaneously
Zoom and parameter selection tools
Graphical and numerical print-out
Data export
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Technical Specification

Femto

Energy Analyzer

Readings Functional characteristics
Voltage: ....... Ur1-n, Uion, Uran, Uins, Ut Uiz, Ursr, Us Measurement system:
Maxassorute varue): ... Urin, Uran, Uran, Uitz Uioas, Uis - True-RMS measurement up to the 31° harmonic
c L?;I;g;;}§SOLUTE vaLUE): .- UL1n, Uiy Uran, Uiz, Istlzz_wI’s U/SZ; - 2 and 4 quadrant measurement (programmable)
ok e Ty~ 120 AID comuerter (6channe)
TREIML: et 11, Ip, I3 - Continuous sampling of voltage and current
POWEr FACHOL: ..., PF1, PF,, PF3, PFs waveforms (64 sampling per period, with PLL)
FrEQUENCY: ..ottt a e f - Automatic compensation of the offset
Voltage THD.’.....................................UUL1_N,UUL2.N,JJL3.N, lleN}: RS485 serial port :
L1-L2, Ur2-13, UrsL1, ULLs - Ivanically insul
CUITENE THD: oo Il I ls Sj g ;Z;;‘jiogramma bl speed
Active Power IMPORT: «eesenanenanssesssssssasnsnanssssesenn P1, Pz, P3, Pz s .
EXPORT. eerereeenrenaneseereseseseessanasennens P4, Py, P3, Ps - Buift-in over—voltage prOteCtlon
Average (AVG) IMPORT: ereeeenereeenaeeeasiieaaanienannnes Ps - Modbus-RTU protocol, full compliant
EXPORT: enesasuessssesnsinasssesnssnasssesnnins Ps Digital Output (depending on type)_'
Max. Demand (MD) /MPORT.'. ................................... gz _ DIN 43864 (27VdC, 27mA) or max 250V 100mA
EXPORT: +sessasssasascsasanasasanasanananas p3 AC/DC
Max ABSOLUTE VALUE): «tuuestesiinensunisasinisueasanas P1, P2, P3 . .
Reactive POW(GI’ IMPORT- ) ............... Qunp, Qaino, Qzino, Qsinp - Galvanlca”y InSUIateq '
........... Q1cap, Qocap, Qscap, Qscap - Programmable functionality: pulse output, alarm
EXPORT: wrvevruvsiseniinns Qimp, Qaivp, Qaino, Qsinp contact, remote control.
........... Qicap, Qzcap, Qscar, Qscap  Digital Input (depending on type):
Average (AVG) IMPORT: weoveveveereeeererennn. Qinps, Qcaps - External powered needed or self-powered
EXPORT. eeuvrusenarnsesansnesanes Qinos, Qcars - Galvanically insulated
Max. Demand (MD) AR S’NDZ' 8CAP 2 - Programmable functionality: external pulse count,
ADDATEN POWET poRr S, S S5 S ON/OFF: state detecton , arif changeover (max 2
Averags (WVG) wrom N RO SE - Programmable 10/100 Hz fiter for input giches
EXPORT: weesunaneneneessesesesssansnsnmmesasenen S 3 Suppression.
Max. Demand (MD) MPORT: v.vvvveeerereveeeereninnnnnn Ss  Analogue 4-20mA Outputs:
EXPORT: «eeseenssseninsnssensnenssnns Ss - 2 active for loads up to 250 ohm, passive for higher
Active Energy IMPORT: -evveeeeeeeeireeenann. Ea1 Eaz Eas, Eaz'ry Eazpart_ loads.
1= (=00 = asT, EasPart. _ i i
Reactive Energy iNpucTIVE IMPORT: +........ E1, Er2, Ers, Erst, Erspant. ) S:(;V:gjzglatlg 7:::;6/21
CAPACITIVE IMPORT: «tevssssaanmmanmsssasasan ErZT, ErZPart,
INDUCTIVE EXPORT. +esesesessssnsnnnnnnnnnnnen E:st Erspart.
CAPACITIVE EXPORT- «eveeesessssssasnunanenes Erz'r, Erzpart, Front panel
Apparent ENergy IMPORT. - waeevreeeeeeeaiaiiiieeaeeeaais Esst Easpant.
EXPORT: weeeeeeeaeaaeaseaasasasaaasasaansnnnns Esst Esspart.  Display: graphic LCD with adjustable contrast
Life Time TOTAL and PARTIAL: «eveeuenenruseeinsueinsannsenens HOUfS, 1/100 h FemtoD4 ..............ccciiiiin, 100x64 dots
;e;g;r):;?turle: t .............................................. C ....... C" C, °F VISIDIE BPEB oo 43x25 mm
PUISE COUNIBE: vvvvvssssvvsss v NTT, CONT Part FOMLO 96 12864 dots
visible area...................... 61x32 mm
Backlight: .........coveeeeeeeeeeiee e yellow/green Led
Display update interval: ...............ccccoiieiiiiiciiiiiiee e 1s
Keyboard:.........ccccuuueieieies e 3 keys
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Electrical characteristics Accuracy
Connection: ...... single-, bi-phase & 3-phase, LT and HT grids,  Voltage: ................ 0,5% of reading +/- 1 digit from 40 to 300V,
balanced, unbalanced, 3- and 4-wire min. reading: 10V
Voltage inputs: CUITENt: ..o 0,5% of reading +/- 1 digit
Direct: ......oueeeeeeeiiiieiinnn.. up to 300 Vrms phase-neutral from 0,02 to 1,2A or from1,2 to 6A,
or 519 Vrms phase-phase min. reading: 10mA
Via external VTs: Frequency:........cccccoeeeeeeeeeeeeeeieenen. 0,02Hz from 45 to 65 Hz
PrIMAIY: ..o programmable (max. 400 KV) ~ POWEN: ........cccceevvvencieesriesieesieee e 1% of reading +/- 1 digit
Secondary:.....ccccouernerenenen. programmable (max. 300 V)  Active Energy............. Class 1 complying with IEC EN 62053-21
FreqQuUenCy:.........cooueeeeiiiiieee e 45+65 Hz  Reactive Energy: ....... Class 2 complying with IEC EN 62053-21
Max voltage to ground: ............cccceeveeieicciieane. 300 Vrms Standards
Input burden: ............cccooviiiiii e <0,3VA
Input impedance Safety: ..cooeveeaiean IEC EN 61010-1 CAT 11I-300V, class 2
Overload: ... 900 Vrms phase-phase per 1 sec EM.Coioreeeeeeeeee e IEC EN 61326-1A
ACCUIACY: ..coveeeeeeeeae et IEC EN 62053-21
Current Inputs (standard type): Digital QUIDUS: .........ceeeeeeeeeeeeeeeeeeeeeeeeeeereeennne DIN 43864
with external CTs: MTBF (100.000 hOUrS)........cccovevcveeaiiiiiennn MIL-HDBK-217F
Primary: .......ccooeeeeveoveneenenne, programmable (max. 10 kA) . -
Y =Tolo T 1o - gV Tor5A Environmental conditions
MaX CUITENE .o, 1,20r6 Arms  Working temperature range: ................c.c.ococevninne. -10/+50 °C
Input burden: ............cc.occoeeeeeieeeeie e <0,7 VA  Storage temperature range:...............ccocureeevescuve... -15/+60 °C
OVverload: .........oueeeeeeeeeeeeeeeeeeeeeveieriaisasisnnnns 40 Arms, 1 sec. Relative Humld/ty _________________________ RH< 95% non-condens/’ng
Current Inputs (7T0A type): Mechanical characteristics
with ex_terna'l CTs: Enclosure ................. Self-extinguishing plastic material class VO
I;nmaly.....'. .......................................................... max. 70 A Protection degree ..... Front panel ... IP40 (FemtoD4)
(=100 0 - VA voltage output
Hole diameter ......................................... 9 mm Front panel.......... IP51 (Femto48 & 96)
Plastic body Terminals side.............ccccceeeeennnnn. 1P20
Digital Inputs (depending on type): Size: Femto D4 ..... 70 x 90 x 58 mm (4 DIN modules)
Max counting frequency:......10 or 100Hz (programmable) Femto 96.................... 96 x 96 x 72 mm (panel)
Models 1DI 2DO to be externally powered: Panel cut-out..................... 92 x 92 mm
Power SUPPLY .......coeeeeeaeeeeeieee e 10 to 30 Vdc Femto 48......ccommvvvmiiiiiii, 48 x 96 x 115 mm
Absorbed Current: ..............cccoeveeeieieiiisii, 20 10mA  Terminals ........... screw connector (plug-in type for Femto 96)
Digital Outputs (depending on type): Max cable size: ............cccceevune... . 2,5 mm? (stranded cable) /

Model 1DI 2DO Self-Powered:

TYPE: e static relay opto-mos
Max voltage: ..........cccueeeeeeeiiiieeeeee 250 Vac-dc
Max CuIrent:..........ccoeeeeceeeecie e 100mA
Models 1DI 2DO to be externally powered:
TYPE: oo open collector (NPN) per DIN 43864
Max voltage: ..........coeeeveieieiiiiiie e 27 Vdc
Max current...........ccocovvcieinciii e 27TmA
4-20mA Analogue Output (depending on type):
Range:.....cccccoevveen. 0-20mA or 4-20mA (programmable)
Max load.: ....... 250 ohm (750 ohm if powered with 12 Vdc)
Max current:..........cooeeeeceeeeccie e 27 mA
ACCUIaCY: ......veeeeeiie e 1% from 4 to 20mA

(For loads over 2500hm an external power supply is
needed)

Power supply (separate from voltage inputs):
standard type:.........cc.......... 230/240Vac +/- 10% 50/60Hz
ON reqQUESt:.........ccccvvvveeeenn. 115/120Vac +/- 10% 50/60Hz
400Vac +/- 10% 50/60Hz
15+36Vac 50/60Hz, 18+60Vdc

Self consumption: ..............ccccevvoeeenciieiniiiic e <3VA
Galvanic insulation:

Power supply (separate):............coceeveveiivieeeisiinans 4 kv

RS485 serial port:..........ccoovvceiiiniiiiiieeee e 1,5 kV

Digital Input & OQUIDUES: ...........eevveeeeeeeeeieiieee e 1,5 kV

4-20mA Analogue OUIDULS: .........cccceeeeeieeseseeiresieinnns 1,5kV

A ELLECTTHEX

the energy saving technology

Electrex is a trademark of Akse srl
Via Aldo Moro, 39 - 42100 Reggio Emilia (RE) - Italy
. Tel : +39 0522 924244 - Fax : +39 0522 924245

4 mm? (solid cable)
How to order

Type Code

Femto D4 RS485 230-240V ..........cccccccvvveeueennn.. PFA 6411-02
Femto D4 RS485 230-240V 1DI 2DO................ PFA 6411-12
Femto D4 70A RS485 230-240V ...................... PFA 6431-02
Femto D4 70A RS485 230-240V 1DI 2DO ....... PFA 6431-12
TA 70A (dedicated Current Transformer) .........PFA E000-00
Femto D4 RS485 230-240V 2A04-20mA........... PFA 6411-62

Femto D4 RS485 230-240V 1DI 2DO Self-Pow.PFA 6411-E2
Femto D4 DC RS485 230-240V 1DI 2DO ......... PFA 6471-12
Femto D4 DC RS485 18+60VDC 1DI 2DO........ PFA 6471-18

Femto 96 RS485 230-240V ...........cccccceeeue. PFA 6C11-02
Femto 96 RS485 230-240V 1DI 2DO .............. PFA 6C11-12
Femto 96 RS485 230-240V 2A04-20mA ......... PFA 6C11-62
Femto 48 RS485 230-240V ...........cccccceeuene. PFA 6A11-02

Femto 48 RS485 230-240V 1DI 2DO
Other types on request

............. PFA 6A11-12

Subject to modification without prior notice Data-sheet Femto 2009 03 18 -ENG

Your distributor

www.electrex.it - email: info@electrex.it
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