Kurzbetriebsanleitung

FRAKO EMA 1496
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Diese Kurzbetriebsanleitung gibt die
Grundeinstellung des FRAKO EMA
1496 wieder, und beschreibt die
Einstellung des elektrischen Systems
und der Stromwandleribersetzung um
die Messfunktionen eines neu
verwendeten Messgerates korrekt zu
aktivieren. Zu weiteren Einstellmdglich-
keiten  verweisen wir auf die
vollstindige Einbau- und Betriebs-
anleitung des FRAKO EMA 1496 auf
www.frako.com .

Entnahme aus der Verpackung

der
auf

Das  Messgerat
entnehmen und
Beschadigungen Uberprifen.
beschadigtes Gerat darf
verwendet werden.

Verpackung
etwaige
Ein
nicht

Einbau und Installation

Das Gerdt zur Montage durch die
Schalttafelfront fuhren bis die
Schnappbefestigung das Messgeréat
fixiert. Der  Ausschnitt in  der
Schalttafelfront muss den unten
stehenden Abmessungen entsprechen.
Der elektrische Anschluss ist gemaf
den auf Seite 2 dargestellten
Schaltbildern far die jeweilige
Anwendung durch eine Elektrofachkraft
vorzunehmen.

Der Anschluss der Strompfade hat tGiber
externe Stromwandler zu erfolgen.

Der Anschluss hat an eine elektrische
Installation zu erfolgen, die den
elektrischen Daten auf dem Typenschild
des FRAKO EMA 1496 entspricht.

Nehmen Sie bei Unsicherheiten oder
einem fehlenden Typenschild unbedingt
Kontakt zu unserer nachstgelegenen
Vertriebsniederlassung auf.

Achtung:

Die Betriebsanleitung und die Installationsanleitung enthalten
wichtige Sicherheitshinweise. Der Errichter und Betreiber des
Gerates muss sich vor der Installation oder Benutzung des Gerates
mit diesen Anleitungen vertraut machen.

Achtung:

elektrischen Schlags!

Bei unsachgemaRer Handhabung besteht die Gefahr des
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Die sekundaren Anschliisse ,s2“ der Stromwandler sind im EMA 1496 verbunden.
Daher ist nur eine Erdverbindung vorzusehen.
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Obwohl FRAKO sich mit aller Sorgfalt
bemht haben, die Genauigkeit der hier
in der Bedienungs- und
Einbauanleitungen enthaltenen
Informationen zu gewahrleisten, kann
FRAKO nicht versichern, dass diese
Informationen fehlerfrei sind. Deshalb
gibt FRAKO keinerlei Zusicherungen
und bietet keinerlei Garantie, dass
solche Informationen préazise, korrekt,
verlasslich oder aktuell sind. FRAKO
behalt sich das Recht vor, jederzeit
Informationen anzupassen.

FRAKO lehnt ausdricklich jede
Haftung aufgrund stillschweigender
Zusicherungen hinsichtlich der hier
enthaltenen Informationen ab. Dies
bezieht sich ohne darauf beschrankt zu
sein, auf alle stillschweigenden
Zusicherungen bezuglich allgemeiner
Gebrauchstauglichkeit und Eignung fur
einen bestimmten Zweck.

FRAK@ Kondensatoren- und Anlagenbau GmbH
Tscheulinstr. 21a - 79331 Teningen - Germany ..

Tel. +49-7641-453-0
http://www.frako.com
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Aufrufen der Grundeinstellung

«
Die beiden aussen angeordneten Tasten

gleichzeitig betatigen und fir 5

Sekunden gedriickt halten.

Passwort

Das werksseitig voreingestellte Passwort
lautet: 0000

Zur Eingabe des Passwortes “0000” die
Taste E] 4 mal betétigen.

Einstellung des elektrischen Systems

Die Taste E‘ so oft betatigen, bis “3P4W”
blinkt.

Die Taste oder zur  Auswahl

zwischen “3P4W” (3 Phasen, 4 Leiter,
“3P3W” (3 Phasen, 3 Leiter) oder “1P2W” (1

Phase, 2 Leiter) betatigen. Mit der Taste
das elektrische System auswahlen. Es wird
“SET” angezeigt.

Einstellung des Wandlerprimarstroms

Bei Betatigung der Taste E] blinkt die erste
Stelle.

Durch Betatigung der Tasten und

wird der gewlnschte Wert gewahlt und mit

-
der Taste bestatigt. Diesen Vorgang
mehrmals durchfuhren, bis alle 4 Stellen
eingestellt sind. Sind alle 4 Stellen
eingestellt, wird “SET” angezeigt, (z.B. 100A

= 0100A, 1000A = 1000A). Die Taste
zum Verlassen der Grundeinstellung 2 mal
betatigen.

FRAKOs einzige Verpflichtungen sind
diejenigen, welche in den Allgemeinen
Geschéftsbedingungen (Verkauf)
dargelegt sind. FRAKO ist in keinem
Fall haftbar fur beilaufig entstandenen,
indirekten Schaden oder
Folgeschaden, welcher bzw. welche
durch oder in Zusammenhang mit,
einschlielich, ohne jedoch darauf
beschrankt zu sein, dem Kauf,
Weiterverkauf, Gebrauch oder
Missbrauch ihrer Produkte entstehen
kann bzw. kénnen.

Benutzer sollten sich auf ihr eigenes
Urteil verlassen, um die Eignung und
Tauglichkeit eines Produkts fur einen
bestimmten Zweck zu bewerten und
sollten jedes Produkt fur die
beabsichtigte Anwendung testen.

Im Falle von potenziellen Unklarheiten
oder Fragen zdgern Sie bitte nicht, uns
zur Kléarung zu kontaktieren.

Modbus ist eine Marke. Johnson
Controls und Metasys sind Marken.

- Fax +49-7641-453-535
- E-Mail: info@frako.com

Anderungen vorbehalten

FRAKO 55-00339/01/14/9106


http://www.frako.com/

Installation and Operating Instructions — Short manual

FRAKO EMA 1496
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This manual provides all necessary instructions to safely
install and operate the instrument. However, for operating
parameters please refer to the full manuals at
www.frako.com .

Introduction

The FRAKO EMA 1496 digital meter is designed for
accurate measurement and display of all major electrical
and power quality parameters, in single-phase two wire, and
three-phase three and four-wire system configurations.

This manual provides all the necessary instructions to safely
install and operate the instrument. However, for additional
operating parameters please refer to the full manual.
Measurement

In measurement mode, the buttons control the displayed
measurement as follows:

is used to select the Voltage and Frequency
display screens.
In set-up mode this is the “Back” button.

is used to select the Current display screens.
In set-up mode this is the “Up” button.

is used to select the Power and Power Factor
display screens.
In set-up mode this is the “Down” button.

5. Having selected an option from the current menu layer,

press
come on.

to confirm your selection. The word SET will

o

Once all the necessary selections have been made and
<

the required settings entered, press the VM| 1o return to
the first level menu structure. The word SET will go off

and one can then use the L2 ] and E keys for further

menu selection.

«
On completion of all setting-up, press
until the measurement screen is restored.

~

repeatedly
If no other

<

setting are required then press bl
and return to measurement mode.

to exit set-up mode

Number Entry Procedure

When setting up the unit, some screens require the setting
up of a number. In particular, on entry to the setting up
section, a password must be entered. Digits are set
individually, from left to right. The procedure is as follows:

is used to select the Energy display screens.
In set-up mode this is the “Enter” button.

Setting up

e Press and hold the two
«

Vi

outermost buttons and

E | simultaneously for five

seconds until the password
screen is displayed.

e Press E] four times to enter
the default password of “0000”.

o The system setup screen will be
displaied on the screen. Press

the Pl button to scroll down
the menu until you see the CT
primary setting screen.

e Press the E] button to enter
the CT primary setting screen.
The first digit should start
flashing.

e Use the and buttons to set the digit to the

required level then press LE to confirm. Repeat this
process until all four digits have been set to the desired
CT primary value (e.g. 100 A = 0100 A, 1000 A = 1000 A).

e The word “SET” should be displayed after the fourth digit
has been entered to confim that the primary CT value
has been set.

e Press to return to the first level menu structure, to
scroll up and down the structure to adjust another

VHZ!

parameter. If no other settings are required, press to

exit set-up mode and return to measurement mode.

Setup Menu Structure

Change password
nnnn - 4-digit number — default ‘0000’

Supply systems
3-phase 3- or 4-wire, or Single phase

CT
Set maximum current that can be monitored according to
CTin use, nnnn — 4-digit number 0001 to 9999

Demand Interval Time
Selects demand time in minutes —
60/30/20/15/10/8/5/0FF

Reset
Resets cumulative
measurements to zero

Communication parameters for RS485 interface (optional)
Modbus™ protocol
Baud rate 2400/4800/9600/19200/38400
Parity none/odd/even
Stop bits 1 (1 or 2 if parity is hone)
RS485 network address nnn — 3-digit number 1 to 247
Order — Norm/Rev indicates if the Modbus™ word —
order is normal or reversed.

energy and Demand

Johnson Controls (JC) N2 protocol
RS485 network address nnn — 3-digit number 1 to 255

Relay pulse outputs (optional)
OP1 kWh/kVArh (Active/reactive — Import only)
Output module 1
OP2 kWh/kVArh (Active/reactive — Import only)
Output module 2
Rate 0.1/1/10/100/1000/10,000 kWh or kVArh per pulse
Pulse width 200/100/60 ms

Energy
kilo / Mega

Test
Phase sequence
Display on — all elements on to check display
Display toggle - Each element is turned on and off
SOFT
Displays software version number

Menu Option Selection

A
. After entering the correct password, use the

1 and
FPF| buttons to navigate up and down the first level until
the desired parameter is reached. Selection does not roll
over from bottom to top of list or vice versa.

2. Press the E] button to select the desired parameter
and enter the second level menu structure.

3. If an item flashes, then it can be adjusted by the and

v
i keys. If not, there may be a further layer, e.g.
Comms_- Baud rate, before adjustment is possible.
Press to select the lower layer.
4.

Having selected an option from the current menu layer,
i«

press E | to confim your selection. The word SET will
come on.

1. The current digit to be set flashes and is set using the
Y
and keys.
2. Press E] to confirm each digit setting. The word SET
will be displayed once the last digit has been set.
3. After setting the last digit, press to exit the number
setting routine.
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The unit may be mounted in a panel of any thickness up to
a maximum of 6 mm (0.25 in). Leave enough space behind
the instrument to allow for bends in the connection cables.
As the front of panel enclosure conforms to IP52, it is
protected from dripping water. The unit is intended for use
in a reasonably stable ambient temperature within the
range -10 to +55°C. Do not mount the unit where there is
excessive vibration or in excessive direct sunlight.

Warnings
Caution:
Risk of Electric Shock

A

e During nomal operation, voltages hazardous to life may be
present at some of the terminals of this unit. Installation and
senvcing should be performed only by qualified, property trained
personnel abiding by local regulations. Ensure all supplies are de-
energised before attempting connection or other procedures.

e Teminals should not be user accessible after installaion and
extemal installaion provisions must be sufficient to prevent
hazards under fault conditions.

o This unitis not intended to function as part of a system providing
the sole means of fault protection - good engineering practice
dictates that any critical function be protected by at least o
independentand diverse means.

o The unit does not have intemal fuses therefore extemal fuses
must be used for protection and safety under fault conditions.

« Never open-circuit the secondary winding of an energized current
transfomer.

e This product should only be operated with CT secondary
connections Earthed.

o [f this equipment is used in a manner not specified by the
manufacturer, protection provided by the equipment may be
impaired.

o Auxliary circuits (communication & relay outputs) are separated
from meteting inputs and 110-400 V auxliary circuits by at least
basic insulation. Such auxiliary circuit terminals are only suitable
for connection to equipment which has no user accessible live
parts. The insulation for such auxliary circuits must be rated for
the highest voltage connected to the instrument and suitable for
single fault condition. The connection at the remote end of such
auxliary circuits should not be accessble in nomal use.
Depending on application, equipment connected to auxliary
circuits may vary widely. The choice of connected equipment or
combination of equipment should not diminish the level of user
protection specified.

Safety

The unit is designed in accordance with BS EN 61010-
1:2001 (IEC 61010-1:2001) — Permanently connected use,
Normal condition. Installation category IlI, pollution degree
2, basic insulation for rated voltage. Measurement
Category lIl.

EMC Installation Requirements

Whilst this unit complies with all relevant EU EMC (electro-
magnetic compatibility) regulations, any additional
precautions necessary to provide proper operation of this
and adjacent equipment will be installation dependent and
so the following can only be general guidance:

e Avoid routing wiring to this unit alongside cables and
products that are, or could be, a source of interference.

The auxiliary supply to the unit should not be subject to
excessive interference. In some cases, a supply line
filter may be required.

To protect the product against incorrect operation or
permanent damage, surge transients must be controlled.
It is good EMC practice to suppress transients and
surges at the source. The unit has been designed to
automatically recover from typical transients; however in
extreme circumstances it may be necessary to
temporarily disconnect the auxiliary supply for a period
of greater than 10 seconds to restore correct operation.

Screened communication leads are recommended and
may be required. These and other connecting leads
may require the fitting of RF suppression components,

such as ferrite absorbers, line filters etc., if RF fields
cause problems.

It is good practice to install sensitive electronic
instruments that are performing critical functions in EMC
enclosures that protect against electrical interference
causing a disturbance in function.

Wiring

Input connections are made to screw clamp terminals.
Choice of cable should meet local regulations for the
operating voltage and current. The current inputs of this
product are designed for connection into systems via
current transformers only. Instrument transformers used
for connection to the meter must be of approved type and
compliant with ANSI/IEEE C57.13 or IEC 60044-1, selected
and sized appropriate to the supply network being
monitored.  All negative current inputs are commoned
inside the unit and grounding should be at one point only.
To minimise measurement errors, the CTs should be
grounded as shown in the wiring diagram. CT secondaries
must be grounded in accordance with local regulations. It is
desirable to make provision for shorting links to be made
across CTs to permit easy replacement of a unit should this
ever be necessary.

All connections are made to screw clamp terminals.
Terminals are suitable for copper wires only and will accept
one stranded 0.05 - 2.5 mm® (30 — 12 AWG) stranded or
solid core cables. Instruments are intended for panel
mounting. Terminals must be enclosed within the panel.
Use wire rated at 600 V for main terminals, 60°C minimum
temperature.  Terminal screws are fully tightened for
shipment and must be undone before wire insertion.
Terminal screws should be tightened to 0.5 Nm (4.4 Ibf in)
only.

Additional considerations for three wire systems

The neutral terminal (terminal N) is indirectly connected to
the voltage input terminals (terminals L1, L2, L3). When
connected to a three wire system the neutral terminal will
adopt a potential somewhere between the remaining lines.
If external wiring is connected to the neutral terminal it must
be connected to either the neutral line or earth (ground) to
avoid the possibility of electric shock from the neutral
terminal.

Fusing

This unit must be fitted with external fuses in voltage and
auxiliary supply lines. Voltage input lines must be fused
with a fast blow fuse 1 A maximum. Auxiliary supply lines
must be fused with a slow blow fuse rated 1A maximum (if
product is powered line-to-line, ensure both lines are
fused). Choose fuses of a type and with a breaking
capacity appropriate to the supply and in accordance with
local regulations.

A suitable switch or circuit breaker conforming to the
relevant parts of IEC 60947-1 and IEC 60947-3 should be
included in the installation. It should be positioned so as to
be easy to operate, in close proximity to the equipment, and
clearly identified as the disconnecting device.
Earth/Ground Connections

For safety reasons, current transformer secondary
connections should be grounded in accordance with local
regulations. Under no circumstances should the product be
operated without this Earth connection.

Maintenance

In normal use, little maintenance is needed. As appropriate
for service conditions, isolate from electrical power, inspect
the unit, and remove any dust or other foreign material
present. Periodically check all connections for freedom
from corrosion and screw tightness, particularly if vibration
is present.

The front of the case should be wiped with a dry cloth only.
Use minimal pressure, especially over the viewing window
area. If necessary wipe the rear case with a dry cloth. If a
cleaning agent is necessary, isopropyl alcohol is the only
recommended agent and should be used sparingly. Water
should not be used. If the rear case exterior or terminals
should be contaminated accidentally with water, the unit
must be thoroughly dried before further service. Should it
be suspected that water might have entered the unit,
factory inspection and refurbishment is recommended.

In the unlikely event of a repair being necessary, it is

recommended that the unit be returned to the factory or
nearest FRAKO service centre.

Specification
Measurement Inputs
Imported energies are recorded.

Three current inputs (six physical terminals) with 2.5 mm?
stranded wire capacity for connection of external CTs.

Voltage inputs through 4-way fixed connector with 2.5 mm?
stranded wire capacity. 3-Phase 3- and 4-wire and Single-
phase 2-wire unbalanced. Line frequency measured from
L1 voltage or L3 voltage.

| Direct measurement of 173 to 500 Vac L-L (100 to 289 Vac L-N).

|

Range of Use

Values of measured quantities, components of measured
quantities, and quantities which affect measurement errors
to some degree, for which the product gives meaningful
readings:

Voltage 5 ... 120% of Range Maxmum
(below 5% of Range Maxmum
voltage, current indication may only
be approximate)

Current 1 ... 120% of nominal

Active power 1 . 144% of nominal,
360 MW maximum

Apparent power 1 144% of nominal,
360 MVA maximum

Power is only registered when voltage and current are
within their respective range of use.

Accuracy

Voltage (V) 0-5% of range maximum

Current (A) 0-5% of range maximum

(4% for 12 in three-wire mode)

Neutral current
calculated (A)

4% of range maximum

Frequency (Hz)

0-11 Hz

Power factor (PF)

1% of unity

Active power (W)

+ 1% of range maximum

Auxiliary Supply

A R\

FRAKO
TeARS

Operating range

11010 400V AC nominal +10% (99-440V AC absolute limits)

120 to 350V DC nominal +£20% (96-420V DC absolute limits)

Frequency Range

[ 45 to 66 Hz

Burden

5VA nominal

Option Modules

Pulsed output relays

1 per module* (maximum 2
modules fitted per meter)

Contact rating

50 mA max at 250 V AC for
general switching applications

Type

Solid state relay

RS485 output module

1 channel per module,
(maximum 1 module fitted per
meter)

Type

2-wire half duplex

Baud rate

2400, 4800, 9600, 19200,
38400

*Ensure any external circuits connected to either relay or
RS-485 output modules are provided with double/reinforced

insulation.

Reference Conditions of Influence Quantities
Influence Quantities are variables that affect measurement

errors to a minor degree.

Accuracy is verified under

nominal value (within the specified tolerance) of these

conditions.

Ambient temperature

23°C £1°C

Input waveform

50 or 60 Hz +2%

Input waveform

Sinusoidal (distortion factor
<0-005)

waveform (if AC)

Auxiliary supply - .
voltage Nominal +1%

oy supply Nominal +1%

frequency +

Auxiliary supply | Sinusoidal (distortion factor

<0-05)

Magnetic ~ field  of
external origin

Terrestrial flux

Environment

Operating
temperature

-10°C to +55°C

Storage temperature

-20°C to +70°C

Maximum operating and storage temperatures are in the
context of typical daily and seasonal variation.

Relative humidity

0 to 90%, non-condensing

voltagewithstand test

Altitude Up to 2000m

Warm up time 1 minute

Vibration 10 Hz to 50 Hz, IEC 60068-2-
6, 29

Shock 30g in 3 planes

Dielectric 2.2 kV rms 50 Hz for 1 minute

between Measuring Voltage
Inputs to RS485 and Relay,

and between Auxiliary to
RS485 and Relay.
Mechanics
Dimensions 96 x 96 mm (LxW)
. 53 mm, 77-5 mm with option

Depth (behind panel) module(s)

Case protrusion 20 mm maximum

(front of panel)

Sealing IP52 (front panel), IP30 (case)
(minimum)

Mounting DIN 96 panel mounting

Approval, Certification, and Standards Compliance

EMC, Emissions BS EN 61326, Class A
(Industrial)

EMC, Immunity BS EN 61326, Class A
(Industrial)

Safety BS EN 61010-1:2001

Specification Input

Nominal input voltage

EMA 1496-01:

100 to 289V AC L-N (173 to 500V AC L-L)

Max. continuous input
overload voltage

120% of nominal
(Maximum 600V AC L-L)

Max. short duration
input voltage

2 X  range maximum
1 second application
repeated

5 times at 5 minute intervals)

Nominal input voltage
burden

< 0-2 VA per phase

Nominal input current

5 AAC ms

Max. continuous input
overload current

120% of nominal

Max. short duration
input current

10 x nominal (1 second
application repeated
5 times at 5 minute intervals)

Frequency 45 to 66 Hz
Dimensions
58.1
F—» 53.0
%60 Basic product
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All of the above information, including drawings, illustrations and
graphic design, reflects our present understanding and is to the best
of our knowledge and belief correct and reliable. Users, however,
should independently evaluate the suitability of each product for the
desired application. Under no circumstances does this constitute an
assurance of any particular quality or performance.
assurance is only provided in the context of our product
specifications or explicit contractual arrangements. Our liability for
these products is set forth in our standard terms and conditions of

Such an

Reactive power (VAr)

+ 1% of range maximum

Apparent power (VA)

+ 1% of range maximum

Active energy (kwh)

Class 1 (IEC 62053-21)
section 4.6

Reactive energy
(kVArh)

+ 1% of range maximum

THD

1% up to 31 harmonic

Response time to step
input

1s typical to >99% of final
value

FRAKg Kondensatoren- und Anlagenbau GmbH

Tscheulinstr. 21a - 79331 Teningen - Germany .‘
Tel. +49-7641-453-0 - Fax +49-7641-453-535
http://www.frako.com - E-Mail: info@frako.com
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