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1

Installation

When calculator, meter, is delivered the meter is set
to “Norma mode’, but depending on delivery
options the meter can be delivered in other “display
modes’, see display modes for more information.
Follow this procedure to install the meter:

1

o a0 b~ w

Setting of meter, see “Service, setting meter”
for more information.

Install option boards, see “Install option
boards’ for more information.

Mount the meter, see “Mounting”.
Connecting the meter, see “ Connections”.
Check Seal, see “Seals’.

Display and function test, see “Display and
function tests”.

Set the meter into normal mode, see
“Different display modes” for more
information.

Function test, see “ Tests’



2 Buttons and jumpers

2.1 Push Button

The calculator is equipped with a “Push Button”
with the “Push Button” the display can toggle
between different values when pushed, enter
different sequences when held or enter different
display modes when held in combination with one
other button, see below for more information.

There are two ways to use the “ Push Button”,

1. Push, eg. press (and release) to toggle
between different values in the display
seguence, see “Display” for more information.

2. Hold, e.g. hold push button and hold it pressed
until the display changes mode or squence,
see “Display” for more information.

fcea=2 2

Fig 2.1, Push Button.
Push button

2.2 Service Button

This button is used in combination with holding the
Push Button to enter service mode.

Tool: Screwdriver or any other suitable dull object.

To enter (or exit) service mode, hold the service
button using a small screwdriver carefully and then
hold the “Push Button” until the display sequence
changes to “01” ( or back to “10”) on the display
sequence, see Display for more information on
sequence.

Test button

Service button

Fig 2.2, Location of service and test buttons

2.3 Test button

This button is used in combination with holding the
Push button to set meter into test mode.

Tool: Test key

To enter (or exit) test mode,
hold test button using “Test
key” and then hold the test
button until the display shows
a flash ( or until flash
disappears).

Note: only to be used by
authorized personnel

Fig 2.3, Test key

2.4 Save data button

The save data button is used when saving data is
necessary. E.g. when changing batteries or when
installing option boards.

This “Save data button” saves makes a read and
saves all data from temporary memory to the meters
EEPROM. Note: The data from any option boards
will not be saved.

Tool : Test key
To save use the “Test key”
and short circuit the “Save %
data button”, now the meter EI %
has stored all temporary
datato the EEPROM.

72

2y
Note: only to be used by
authorized personnel

Fig 2.4 , Save data button



2.5 2/4-Wire jumpers

The F3/F4 is standard configured with 2-wire
connection, but the meter’s programming allows 4-
Wire connection.

4-Wire connection

| =1 =1
- remove jumpers Ji,

M=BUS ETD J2, 33 and J4.
2-wire connection
ED put jumpers back at
1 I a5 Ji, J2, J3 and M.
Note: the placing of

Fig 2.5, 2/4-Wire jumpers the jumpers
according to fig 2.5.

2.6 ON/OFF jumper

F4 is equipped with an ON/OFF jumper to cut the
power from battery, when changing batteries or
installing option boards.

Note: only when calculator is powered with
batteries. To cut power from mains supplied
calculator seefig 5.1, 5.1 Circuit board FA4.

PILER l—.|
I— To cut power form

lﬂﬁ 1] mainssupplied
F ik calculator seefig. 5.1,

7Y,

Fig. 2.6, ON/OFF jumper,
OFF, no jumper

Power off, no jumper
Power on, jumper on

5.1 Circuit board F4

2.7 Slot jumpers
Signal/Power redirecting

On slot C and D there are jumpers for redirecting
power and signals, when these are removed without
placing a correct option board in slot, the signals
from the meter can be cut and the meters output and
measuring can be disabled, depending on which
jumper that iswrongly removed

PLd 1!1 h

Co2® sseseal

e Ao

D.' L BB BN B B N BB N N NN N N NN

T
Fig 2.7, Sot jumpers on slot C and slot D



3 Display

The F2/F3/F4 Calculators are equipped with an
LCD (Liquid crystal display). The display units and
decimal setting are specific for each meter
configuration, such as show energy in MWh,
temperature in Celsius, decimal placing and so on,
seealso fig.3.1. Thedisplay is shown below :

1. Display sequence, in this case “10" default
position. The digit “1” displays the sequence
and the “0” the value, of the “10", see also fig.
3.1b.

2. Sensor pulse indicator square,
At error (reverstonormal ) : The square will
appear as long as the meter do not recieve a
pulse, and blink when the pulse comes.
High frequency (2Hz or more): The square
will appear steady and disappear on error

3. Vauedigit, max. seven (7) digits
4. Vaue unit indicator arrow

5. Different units depending on value displayed,
and configuring of meter upon ordering.

6. Decimal placing, note: the digits after the
decimalplacing “blinks’ in accordance with
EN1434.

Value number

/

Sequence number

10

Fig 3.1b, Sequence number, value
number.

Q % R

m° C mh kW NWh
10

: 0,01334
5 ®

Fig 3.1, Display, m* C ...

3.1 Back-light

The display can be equipped with a “back-light”
function, which illuminates the display when the
“push-button” is pressed or when meter is set to
other modes than “Transport mode”. The light will
be turned off after one minute if after that the
“Push Button” has been pushed.

If the meter is set to Service/INIT/Test -mode the
back light will shine steadily. Do not put the meter
into these modes during transport when the back-up
battery life span can be seriously reduced.

Note: The back-light function consumes energy
and should not be combined with a meter
powered by only batteries.

3.2 Display test

In accordance with EN1434 all the meters F2/F3/F4
have a display test on sequence 12.

m> ¢ mlh kW MWh

*'8868.8.8.8

Fig. 3.2, Display test




3.3 Display modes

The meter has different display modes, depending
on what shall be accessed in the meters. To enter
the different modes seals must be broken and
different tools shall be used, see below. The meter
is normally delivered in “Transport mode”, but
depending on programming the meter can also be
set to other modes. The modes are:

1. Transport mode

2. Initiation mode ( INIT-Mode), see also
service mode.

Service mode, programming by “Push Button”

4. Test mode, test and programming by service
program.

5. Normal mode, operating mode.

Note: Avoid to set the meter into “Service/lnitial
Mode” or “Testing mode” for longer time
periods (1 hour), or battery life length can be
effected.

3.3.1 Transport mode

This is the mode which the meter normally is
ddivered in. In transport mode the meter “sleeps’
and no measurements or communication can be
done.

To exit “Transport mode”, hold “Press Button”
until the “no” sign disappears, and the sequence
digit changes to “00” or “10” depending on setting
of meter. Normally when exiting the transport mode
meter enters the INIT-mode “00", see initiation
mode for more information.

m®> ¢ m/h kW MWh

no

Fig. 3.3, Display Transport mode

3.3.2 Initial mode ( INIT mode)

When meter exits the Transport mode, normally the
meter enters the INIT mode. INIT mode is identical
with service mode, with the exception of a few
sequences missing compared to service mode due
to delivering options, see table 3.1 for sequence. In
INIT mode meter can be configured see table for
more information.

To change value digit, push “Push button” until
correct value is acquired.

To change digit to be changed, hold Push Button
until next value digit startsto blink.

“Blinking” value digit, digit to
be changed. Hold “Push Button”

Sequencein for next digit

Service Mode /
/

¥ m' C mh kw MWh
01

»
. 1046

Fig. 3.5, Display Service or INIT mode




3.3.3 Service mode

In service mode the setting of the meter can be
changed with the “Push Button”, see Buttons for
more information on buttons.

To enter “Service Mode”: Hold “Service button”
and then hold “Push Button” pressed in 1-2 seconds
and then release, the display sequence changes
mode.

To exit “Service Mode”: Same procedure as to
enter, see above.

To change value digit: Push “Push button” until
correct valueis acquired.

To change digit to be changed: Hold Push Button
until next value digit starts to blink. Note: The
value is stored when the next seguence value is
selected.

To enter next sequence: Hold Push button until
next service sequence appears.

Sequence Descri ption

00 Tine, HHW

01 Date, YYMVDD

02 Pul se val ue, 0000- 9999
e.g. 2.5 /p is displayed with 2500

03 Pul se val ue deci mal pl aces, 0-4

04 Account days 1, MDD

05 Account days 2, MDD

06 Primary communi cation address set
with three (3) digits,
e.g. “5” is set to “0005”

07 Resetting stored error tine,
1 = Reset stored error tine
0 = Do not reset error tine

08 Fl ow sensor pl aci ng,

1 =installed at |ow

tenp. (defaul t)

2 = installed at high tenperature

09 Repl acenent of battery date,
YYMVDD

Do not change without consulting
ABB Metering AB

0A Exit service sequence,
1=Kt
0 = Return to sequence “00”

Table 3.1, Service display sequence,

HH-Hour, mm-Minutes,

YY-Years, MM-months, DD-Days.

See, “ Testing ..., Service” for additional information

Note: Altering the values in the service sequence
can have serious effect on the meter with
wrong measuring as a result.

3.3.4 Test mode

In test mode the al the meter parameters can be
configured, with a “meter service program, v 2.0".
The display will show aflash seefig 3.6.

m> C mlh KW Mwh

"°41022.38

Fig 3.6, Display in Test Mode, “ Flash” in display

Set meter to Test Mode, use the test key, Hold the
test key in “Test button”, see Buttons (short circuit
the button), and then Hold the “Push Button”
(approximate 1-2 seconds) then release, the display
will show a“flash” when entering “ Test Mode”.

Exit test mode, same procedure as to set meter to
Test Mode, see above.

Service program version 2.00 (00-10-09) or later
version can be used to program F4. With the service
program the meter can be configured, see Service
program manual for more information.

In the service program: Read type, the meter
programming is read into the service program.
Change mode, the display mode is changed.
Change type will erase all previously stored meter
readout datain the meter.

Note: Avoid to set the meter into “Service/lnitial
Mode” or “Testing mode’ for longer time
periods (1 hour), or battery life length can be
effected.

Warning: Changes in the meter by the service
program can seriously affect the meters
behavior, such as parameters as battery
life length, meter reading can be
affected. Do _not use the service
program with out proper education or
consulting ABB M etering AB.

Warning: When programming the F4 do not use
Service program lower than version 2.0
or the meter program can be damaged !



3.3.5 Normal mode

Normal mode is the meters operating mode. In this
mode the meter accumulates values and are ready to
communicate measured data through OPTO- |
M-Bus, SIOX, display and more.

m> C mlh KW Mwh

102238

Fig 3.7, Display in Normal mode

Display sequences, the first digit in the sequence
number announces the display sequence. The
second digit announces which value are to be
displayed, value number. Each display sequence
loops the values within the sequence, with a few
exceptions, see flow schematics.

Read Different values, press “Push Button” to
display the next value. After the last value in the
display sequence the display will return to the first
valuein the sequencein aloop.

Enter new sequence, Hold “Push Button” to enter
next display sequence, release when correct display
sequence is reached. When exiting the last display
sequence the display will return to the first display
sequence and so on. Notice when exiting display
sequence 30 and 40 and the meter will return to
display sequence 10.

Blinking digits, according to EN1434 the digits
after the decimal places blinks.

Arrow on the correct unit, the display varies
depending on meter configuration ( example, kW or
MW ) when a value with a unit is displayed on the
arrow will indicate the correct unit. (Only if the
display label is correct labeled).

Return to default position is normally set to 60s,
seetable 3.2.

Note: when meter is reprogrammed with example
the service program the label is not
automatically changed.

10



3.3.5.1 Display Sequence Normal mode

Seq Descri ption

10 Accurnul ated energy (Default position)

11 Accunul ated vol une according to flow sensor*®
12 Display test, see fig.3.2

13 Accurul ated volune for pulse input 1, [nf]
14 Accumul ated vol une for pulse input 2, [nf]
15 Error Code, see Error code

16 Accumul ated Error Tine, [Mnutes]

20 Monentary Power
21 Monentary Fl ow

22 H gh Tenperature
23 Low Tenperature
24 Tenperature D fference

30 Account days® when val ues are stored, [YYMVDD|

31 Acc.d., Accumul ated energy

32 Acc.d., Accunul ated vol une according to fl ow sensor.

33 Acc.d., Accumul ated vol ume according to energy cal cul ation
34 Acc.d., Energy

35 Acc.d., Accunul ated vol une pul se input 1, [g%

36 Acc.d., Accumul ated volune pul se input 2, [

37 Possible error code, at tine of storage Acc.d.

38 Possible accunul ated error tine , at the time of storage Acc.d., [M nutes]

40 Monthly registers®, date when values are stored, [YYMVDD]
41 MR, Accumul ated energy

Accunul at ed vol une according to flow sensor
Accunul at ed vol une according to energy cal cul ation

MR,
MR,
44 MR, Energy
MR, Accumul ated vol ume pul se input 1, [Z‘rﬂ]
46 MR, Accumul ated vol ume pul se input 2, [
47 Possible error code, at time of storage
48 Possi bl e accunmul ated error tine , at the tine of storage,

[ M nut es]

50 Qperating tine, [Hours]

51 Relevant date, [ YYMVDD

52 Relevant tine, [ HHW

53 Recommended date for battery replacenent, [ YYMVDD|

60 Communi cation address, Primary address
A9 Communi cation address, Secondary address
BO Meter S/N

63 Pulse value [I/p]

64 Placing of flow sensor, [HL], L = Low

70 Accunul ated vol une corresponding to accunul ated ener gy
71 Last renote read accunul ated energy

72 Time since |latest remote read accumul ated energy, [Hours]
73 FError time, [M nutes]

74 Previous Error Code

75 Time for previous Error code, [M nutes]

Table 3.2, Display sequence 10 — 70, normal mode

1



3.3.5.2 Display seq. Normal Mode 2

90 ID Option card A
91 Status option card A
92 ID Option card B
93 Status option card B
94 |ID OQption card C
95 Status option card C
96 ID Option card D
97 Status option card D
98 ID Option card E
99 Status option card E
9A ID Option card F
9B Status option card F

A0 Sequence option card

Sequence option card

Sequence option card

BO
CO0 Sequence option card
DO
EO

Sequence option card

Tm| O[O m| >

FO Sequence option card

Table 3.2b, Display sequence normal mode

1 F2/ F3/ F4 have two registers for accunul ated volune. Value 11, is incremented at the
rate of arrived flow pul ses. The other register, value 70 is increnmented in
conjunction with energy cal cul ation.

2 In order to change to the next account day, keep the button pressed until the date
starts to increment, then release the button. After the display 37, see table above,
the next account day will display. Note: If the “Push Button” is pressed once again
the display reverts to default position.

3 To change to another nonth keep the button pressed until the date starts to
increnent. Release at the requisite nonth. After display 47, see above, the next
stored date will be displayed. Note: If the Push Button is pressed again the, display
reverts to default position.

4 Meter nunbers are indicated with an “A” in the |eft hand sequence digit. The right
hand sequence digit, indicated with X in the table above shows the first digit in the
nmeter nunber.

3.3.5.3 Display sequence normal mode (summary)

10 - Readout Values 1 ( Power, flow)

20 - Readout Values 2 (Temperature, momentary values)
30 - Account days values (Acc.d.)

40 - Monthly registers (M.R.)

50 - Date registers

60 - Communication, Settings

70 - Volume check, error listings

90 - Option Board status

A0 - FO Option Board sequences



3.3.5.4 Display sequence normal mode schematics

Default 10 20

position

L oop to next
account day
(Acc.d.)

L oop back to next
monthly register
(M.R)

Only when option
board are selected

70

90

Six (6) Option
board selected

\’

AO

BO

CO

DO

EO

FO

Fig 3.8, Display schematics for “ normal mode”

How to:

To change sequence HOLD the
“Push Button” until the display
changes sequence

To change values within sequence
PUSH “Push Button” until the

display changes value.

One (1) Option
board selected

13



3.4 Error codes

Sometimes an error code will appear in display sequence 15, 37, 47, 74 and on M-Bus.
These codes consist of three (3) hexadecimal (Hex) digits, e.g. 0 — 15. The error can be
combined by the values explained below.

Example: 0000005 =1 + 4 = error 1 and error 4, Temperature sensors disconnected.

Di spl ay 1 Low Tenp. sensor di sconnected
digit 1 2 Low Tenp. sensor short circuit
first 4 Hi gh Tenp. sensor di sconnected
8 H gh Tenp. sensor short circuit
Di spl ay 1 EEPROM Er r or
digit 2 2 12c Error
second 4 Low Flow
8 Al arm i nput | ow
Di spl ay 1 Battery expire
digit 3 2 Gscillator error
third 4 Pulse input too |ong
8 Not in use

Tahle 2 Frror ende niimherc

A good help to isto use the table below to find out which error the meter displays
Example: 00000045

First digit 5 = Errors 4 + Error 1 = Temperature sensors disconnected
Second digit 4 = Error 4 = Low Flow Error

m* C mlh KW Mwh No. Er ror
Hex. Dec. nunber (s)
] 5 0 0 0
T 1 1
0000045| | F—
3 3 1+ 2
7 7 7
. . 5 5 4 + 1
Fig 3.10, Display error at Sequence 15 5 5 v
First dlglt 5, Second d|g|t4 7 7 7T+ 2 + 1
8 8 8
9 9 8 + 1
A 10 8 + 2
B 11 8+ 2 +1
C 12 8 + 4
D 13 8+ 4 + 1
E 14 8+ 4 + 2
F 15 8 +4 +2 +1




4 Seals, meter
protection

The F2/F3/F4 are tampering protected with seals.
To enter the meter or to enter “Test Mode”,
“Service Mode” or to enter the meter several seals
need to be broken. See placement of the seals below

Fig 4.1, Placement of seals F3/F4

4.1 Volume check

The F2/F3/F4 have an extra volume check, the
meter calculates two different volumes:

Volume from flow sensor
( Display sequence 11)

Volume calculated from energy increment
register.
( Display sequence 70)

This function prevents tampering of flow pulses
programmed in meter and acts as an extra check.
Normally there is a small difference between these
two registers.

Fig 4.1, F2 Placement of seals

Seals

1. Installation seal, protecting the installation
from tampering

2. Service seal, protection from entering the
service mode.

3. Test seal, protection from entering and
program the meter.

4. Factory seal, the electronics protection



5 Connecting the meter / Handling

The figure below shows the main circuit board of F4. The “2” indicates main circuit board for F4.

Note: Only option boards marked with “2” can be used with F4 heat meter.

5.1 Circuit board F4

ALS

[peseesseeecenas]

Option board F‘*" ”T"“- F4 markmg
Slots P4 =
E-c--.-.--o-.--l /
PLg %
Eoo.-oo-o.-o.-ol Save data
button, short
i 4 4 o o m circuit to store

m'................... da‘[a

= . P

PLE

":""'&MIE'..t.-.ott.i“"l

e

S196-7836
AR Metering\aB

2/4-Wire jumper
setting

o ™ a0t
1 273 d4||dLy 2|1 2

1000200020000

= ....KE

K1

Power ON/OFF, ==l fe—— e e | = — J —]
remove 4-Wire
cables K2 and K3 for @@@@@@@@@@@@l
power OFF .EIIEIEIEIIEIEIIEEIEEII%IEIEI'_‘K
+ ¥
o) | Iil l |£] | Ll M-Bus

BEEEeE

P U IEE3412334 IBE

|@@@ QLD
= =1 =] =] [ (o] (o] (] ][] (o] (=)

Fig 5.1, Main circuit board for F4

:
:
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5.2 Connection terminals

5.2.1 Sensors and M-Bus connection

The connection of temperature sensors are shown in
figure 5.2 and table 5.1, according to EN1434.

Warning:Do not connect the M-Bus to the wrong
terminal or the meter can be seriously
damaged when the M-Bus loop is
powered.

EEEEEEEE%% e
| L& 1| [LL&L | )@' M—B\f%%

LI | P = § I _B/_ ,-II,B_I\

10-11 24-25

Fig 5.2, Numbering of terminal according to
EN1434, ( numbering from left to right ).

5.2.1.1 EN1434 terminal table

Ter m

E

no. Si gnal description

1 Hi gh tenp. sensor*

2 Hi gh tenp. sensor*

3 Low tenp. sensor*

4 Low tenp. sensor*

5 Hi gh tenp. sensor

6 Hi gh tenp. sensor

7 Low tenp. sensor

8 Low tenp. sensor

10 |Flow sensor signal input (+)
11 | Fl ow sensor signal input (-)
16 |Pulse 1 output (+)

17 |Pulse 1 output (-)

18 |Pulse 2 output (+)

19 |Pulse 2 output (-)

24 |MBus interface

25 |MBus interface

Table 5.1, terminal connection according to EN1434

* Only for 4-Wire connection

17




5.2.2 Pulse input connection

The meter is constructed to accumulate pulses from
for example other meters, such as electricity meters,
cold and warm water meters and gas meters.

Pulse input shall be connected to the terminal
marked IN. The pulse input shall be connected to
outputs of the type “ Open Collector”.

Pulse input 1, connect “+" to “IN 1" and
“u to “IN-“
Pulse input 2, connect “+" to “IN 2" and
““10“IN -

Specification input :
Min pulse duration 250ms (12Hz), Voltage: 3V.

5.2.3 Pulse output connection

Pulse output is generated from terminal marked
OUT. The pulse outputs are of the type “Open
Collector”. See also table 5.1 and fig 5.2B.

Pulse output 1, connect “+” to “OUT 1” and
13 _II to " OUT _H
Pulse output 2, connect “+” to “OUT 2" and
13 _H to " OUT _H

Specification of the outputs are: Max. 30V,
Max. 20mA, Pulse duration 250ms.

5.2.4 Alarm output connection

The F4 meter is equipped with one Alarm output.
The alarm outputs output one pulse every hour as
long as an alarm exists the meter. The alarm output
can be configured in the Service Program version 2
for F4.

The alarm output shall be connected to the terminal
marked D. The alarm output is of the type “Open
Collector”.

Alarm, connect “+” to “D1" and “Ground” to “D2"

Specification: Max. 30V,
Max. 20mA, Pulse duration 250ms.

Note: the jumperson slot D must be correctly set
according to the marks on circuit board
otherwise the Alarm output will not work.

5.2.5 Connection 3V/12V

The meter can supply an external device with
3V/12V.

3V, connect “+” to“+3V” and “-“ to “IN ="
12V, connect “+" to“U +" and “-“ to “IN —*

Note: The meter can maximum supply 20mA to
other devices.

5.2.6 Option board connection

The terminals marked A, B, C, D and E are
connection for the option boards, please see
documentation for the option boards for more
information

5.2.7 Potential free output

With an option board the F3/F4 to supply a
potential free output, for more information see
documentation on potential free option board.

Both 17 and 19 16-18

ouT/|| ¢
T[S

l\\ 7
200D

==l ===

[V

Fig 5.2b, numbering of terminal according to
EN1434, ( numbering form left to right).

(Note: “OUT —* has numbers 17 and 19)
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5.3 Battery and mains
connection

There are two wires connecting the main circuit
board to the power supply boards, Battery K3 and
Mains K2, for connection, seefig. 5.3

Battery cable
connection

Mains
cable
connection

Fig 5.3, Battery and Mains
connection

5.4 Calculator connection

The main circuit board is connected to the meter
K1, seefig 5.4.

] E
5 -;:
S am
R
5 Connection to
X calculator
: B
[I M=BUS Iﬂ@ X
1 § =4 R
%1%,
F__ %

Fig 5.4, Calculator connection

5.5 Mains connection and
backup battery

The F4 are normally delivered with mains, and
backup battery. The backup battery prevents data
loss during power failure.

Connection of mains supply:
Line to terminal marked “L”
Neutral to terminal marked “N” and

Ground to the terminal marked with “ground symbol”,

see also below.
I|_

1

310@-TeEG r.81

AR ot 1

\_J' BHE

(oo

N
4]

Fl

200
D

L al

258 vac || @

Fig 5.8, connection board mains, with
backup battery
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5.6 Option board handling

Extended functions can be added to the F4 meter by
installing option boards.

Note:  Only option boards with the mark “2” may
be used with the F4. See fig. 5.5.

Note:  Only one (1) option board may be installed
at the time, in order for the meter to
recogni ze the option board.

5.6.1 Option board installation
procedure

1. Check option board,
Marking “2" and which card slot can be used
for option board and check correct jumper
setting on option board, seetable 5.5

2. Save data,
using “save key” to short circuit the “ Save
data button”

3. Disconnect flow sensor connections by
removing one flow sensor cable connected to
terminal .

4. Cut power to main circuit board,
remove 4-Wire cables “K 2" and “K3”
connected to mains

5. Remove jumpers on slot
(only if required, check with option board
manual)

6. Check DI P switch settings on option board

7. Install the option board carefully,
do not bend any terminal pins.

8. Turn power ON, by connecting 4-Wire cables
" Kz” ar]d " K3H i

9. Check diode “LD1” onthe option boardis
turned off, this indicates proper installation of
option board. Follow the steps 3-9 for
installation of additional option boards. Note;
only one (1) option board may be installed at
the time.

10. Connect flow sensor

Note: The option board may only be installed in
assigned slots, please consult option board
documentation for further information.

Note: Option board affects battery life expectancy
please check with ABB Metering or option
board documentation when using a meter
only powered by batteries.

5.6.2 Dip switch setting of option

board

Sl ot BY 3 BY 2 BY 1
A X
B X
C X X
D X
E X X
F

Service X X (X)

Table 5.5, DIP Switch setting of option board for card

“ow

dots, X — jumper, = no jumper, (X) — insignificant

Not all option boards can be combined check
documentation for more infornetion.

Diode, LD1 DIP Switches

Fig. 5.9., Option board

Fig 5.5, Mark “2" for F4
Option Boards



5.6.3 Installing additional option
boards

Only one option board can be install at the same
time. To install next option board follow the steps
2—7ininstaling option boards.

5.6.4 Configure the option board

The option boards can be configured with a service
tool without installing the option board into the
meter, see also documentation on Plug & Play
configuration tool and documentation on option
board.

5.6.5 Reconfigure option boards

Always when reconfiguration of the option board
the option board must be uninstalled. Follow the
same procedure for option board as uninstalling the
option board. The option board can be reconfigured
when installed in the meter.

Note: Always uninstall and then reinstall the
option boards when reconfiguring the option
boards.

5.6.6 Uninstall, removal of option
boards or reconfiguring option
boards

To uninstall or reconfigure one or several option
boards dl option boards in meter must be removed
and the a uninstall procedure must be run.
Following procedure to uninstall option boards:

1. Save data, using “save key” to short circuit the
“save data’ button.

2. Remove flow sensor connected to meter, by
disconnecting one cable connected to meter
terminal.

3. Cut power to circuit board by removing the 4-
Wire cables“K2" and “K3".

4. Remove all option boards installed in meter.

5. Install the “Uninstall option board” carefully
do not bend any terminal pins.

6. Turn power ON by connecting 4-wire cables
HK2” ar]d I£K3H'

7. Check “LD1” diodeislit steady
8. Cut power, remove 4-Wire cables.
9. Remove uninstall board

10. Install option boards, see 5.6.1 option
board installation procedure.
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5.7 Cable fittings

The F3/F4 are equipped with cable glands see fig.
5.6.

PGH PGo PGN PGT PG PG7
@6-10 P3-8 ®6-10, @35-6  6-10 ®3.5-6
1

a7y
=

Fig 5.6, Cable fittings F3/F4

5.8 Mounting

The F3/F4 are constructed for wall mounting. See
fig 5.7.

frm— Plastic plugs

| = |

=]

R146

j— p—— p——
82

102
150

168°

Fig 5.7, F3/F4 Front Fig 5.7b, Wall mounting



6 Meter measuring

The F4 caculator are in accordance with
EN1434:1997, pat 1 and 2, measuring and
caculating, energy.

The caculator fulfil the requirements for
environmental class C, in accordance with
EN1434:1997 part 4

6.1 Calculation of flow

At each sensor pulse the meter checks time counter
against the meter set "average power and flow”,
then the meter updates it’s record. If the time
counter, with the resolution 1/128s, is longer than
the average time the number of pulses will be
stored for next calculation.

The flow calculation can be initialized by M-Bus,
OPTO-interface or “Save data’ request. The
caculation uses the latest store pulse values, if no
values have been stored recently the meter uses the
most recently stored time pul se plus two seconds.

6.2 Calculation of power

The calculated flow, see above is used by the meter
to calculate the power and this value is added to the
previously stored power values. The power is
calculated at each flow pulse or at the maximum
time for measurement (normally 60s is set in
meter).

6.3 Temperature
measurement and 4-Wire
measurement

The measuring of the temperature sensorsis done at
each flow pulse or at the maximum time for
measurement (normally 60sis set in meter).

If 4-Wire connection is used (default setting in
F3/F4), the meter measures both the cable
resistance and the temperature sensor resistance. —
The meter then corrects the temperature vaue
against the cable resistance.

Note: Thisisonly doneif 4-Wire connection is set,
used in meter.
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7 Testing,
programming &
Service

To ensure the functions in the F3/F4 one should
perform several tests. Set tests below, “Display
test” and “Installation test”

7.1 Display test

By selecting display sequence 12 the LCD display
can be tested.

m> ¢ m/h kW MWh
A A A A A
88
[ ]

8888.8.8.

Fig. 3.2, Display test

7.2

Installation test

When installing the meter it is necessary to verify
that the calculator has been installed correctly. This
isvery easy to do just follow this procedure:

1

Wait for aflow sensor pulse, check that this
pulse results in a symbol for flow sensor
pulses in display, see displays. Once the
pulse is emitted check display for
temperature values display sequence 22 and
23.

Check that the real time clock is working
properly and time is set correctly.
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7.3 Service

When meter is in for service there can be a
necessity to change the parameter setting within the
meter. Some parameters can be changed in the
F3/F4 meter without the “Service program version
2.0" Following service procedure is recommended:

1. Brake the seals, set meter into “Service
mode’, see “ Service mode” under display and
“ Seals” for more information.

2. Make the changes, see below for explanation
and see "Display, Service mode” for display
sequence.

3. Exit service mode, see 1,

4. Replacethe broken seals.

7.3.0 Time
Service segquence, value number : 7 00”

The time is shown in “HHMM” where the two
digits “HH” is hour with two digits, and “MM” is
minutes with two digits.

7.3.1 Date
Service sequence, value number : " 01"

Thetimeformat is“YYMMDD”, where,
“YY"=Yeas, “MM”=Months and “DD”=Days.

7.3.2 Pulse value
Service sequence, value number :
" 02", pulse value and
“03", decima setting for pulse value.

The pulse value are always displayed with four (4)
digits, in Service sequence, value number “02". The
decimal setting in Service sequence, value number
“03".

Example: “02" displays 2500 and “03" displays 3.
Pulsevalue: 2.51/p

7.3.4 Account days

The F4 have to account days at service sequence, value
number :

" 04", Account day 1

“05”, Account day 2.

The format is "MMDD”, "MM”= Months, "DD"=
Days.

If the "MMDD?” is set to "0000” the meter will not
store account days.

7.3.6 Communication address

Service sequence, value number : " 06" is to set
primary communication address. The
communication address is always set with three (3)
digits.

Example, address 5 on display: 005

7.3.8 Placement of flow sensor
placing
Service sequence, value number : "08" is for

setting placement of flow sensor. Format 1 or O.
Where:

1. = Flow sensor installed in return (cold) end of pipe
2. =Flow sensor installed in forward (hot) end of pipe.

7.3.9 Recommended date for battery
replacement

Service sequence, value number : " 09" displays
recommended date for battery replacement. The

format is “YYMMDD”. Where “YY” = Years,
“MM”=Months, “DD”= Days.

7.3.A Return to normal mode

Service sequence, value number : "0A” displays
return to normal mode. When value is set to 1 the
meter exits the service mode when leaving “0A”
sequence.

25



7.4 Verifying the meter

Verification of the meter's measurement accuracy is
undertaken in the test mode, where the energy
value/flow sensor pulse is issued via the HF-output
at the service adapter. For each flow sensor pulse,
measurement takes place on the temperature
sensors and a pulse burst corresponding to the
measured energy of the meter isissued.

To test (verify) the measurement accuracy of the
meter by menas help of HF-pulses proceed as
follows:

1. While short circuiting the test button with
“Test key”, see fig. 2.2, hold the “Push
Button”, until the display mode changes.

2. The calculator now enters test mode. This is
indicated by a special symbol being displayed.

3. Connect fixed resistance for simulation of
Pt100 via terminal block units Nos. 5-6 (flow)
and 7-8 (return).

4. Connect a pulse generator via terminal block
unit Nos. 10-11 (connection 11 is ground) in
order to simulate flow sensor pulses. Note:
Voltage level ismax. 3V.

5. Connect an OPTO-head/ interface with HF-
pulseinterface at the front.

6. Simulate a flow sensor pulse after which the
meter issues an (approximately) 20 kHz pulse
burst corresponding to 100*k* dt pulses via the
HF-output. k is the energy factor. (KWh/°C/n?)
and dt is the difference between simulated flow
and return temperatures.
Example: Rf=138.50W (100.00°C),
Rr=127.07W (70.00°C) => dt=30.00°C,
k=1.141 gives 100*1.141* 30 = 3423 pul ses.

7. The next flow sensor pulse can be sent
immediately after the HF-pulse burst from the
meter has been dispatched.

To leave test mode proceed as follows:

1.  While the short circuit the test button hold the
“Display Button”, seefig.2.2.

2. Thecalculator now entersoperation mode.

To verify (test) the measurement accuracy of the
meter with the help of the display, first set up
connections in accordance with points 3 and 4
above for testing by means of HF-pulses. Testing is
undertaken in the meter's operation mode. Proceed
asfollows:

1. Supply flow sensor pulses until the energy
display isincremented one step.

2. Supply flow sensor pulses with a maximum
frequency of 12 Hz until the display has been
stepped appropriate numbers of steps.

3. Errorsin testing decrease with the number of
steps made during the test. If the meter is
programmed for 1.0 litre/pulse and resolution
for display of energy is 0.001 MWh, this
means that 10 steps on the display correspond
to 288.85 pulses from the flow sensor with
selected temperatures in accordance with the
above. The testing error is maximum + - 1
pulse, which, in the example, corresponds to
0.35%.
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8 Technical data

8.1 Data output table

Following datais accessible viathe data output:

EN

60870-5

Manuf ac

ture

Speci fi

SI OX
(ption

Fl ow sensor pl aci ng

C

al)

Program versi on

Manuf act ur er

Communi cati on address

Met er nunber

Error code (limted)

Accunul at ed ener gy

Accurul at ed, volune 1°

X[ X[ X

Accumul at ed, vol une 22

Fl ow t enperature (high)

Return tenperature (Ilow)

Tenperature difference

X X[ X

“Operation Tine” (operation tine error tine)

Monentary flow

Moment ary power

Time and date

Pul se register for pulse input 1

Pul se register for pulse input 2

Mont hl'y val ues® data st orage

Mont hl'y val ues® accumul at ed ener gy

Mont hl'y val ues® accumul ated vol ume 1°

Mont hly val ues® accunul ated vol une 22

Account days same as nonthly val ues, see above

XXX X[ XXX XX XXX X[ XXX X X XX XX | X

H gh resol uti on energy

H gh resol ution volune 1°

H gh resol ution volune 2

Rel evant error code

Accurnul ated tine for relevant error

Previ ous error code

X6

Previous accumul ated tine for relevant error

Manuf act uri ng nunber

Pul se val ue

Latest read energy via communi cation

Time [h] since | atest reading

X| XX XXX XXX X[ X

Recommended date for battery repl acenment

Error codes and accunul ated error times during
storage (see nmonthly registers and account days
above)

Table 8.1, Data output

as per flow sensor
corresponding to energy registers
37 registers

arLDORE

fictitiously set to four.
Total error tine

o

For being conpatible towards existing

syst em

t he

ver si on

numnber

is
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8.2 Power supply

Battery 3.6V — 2. 750Ah or

3.6V — 2x 2. 750Ah
Qperation tinme nmax. 10 years
Mai ns 230V+10% 45-65Hz,

battery 2.750 Ah as a spare
Table 8.2, Power supply

Voltage drop, if voltage drop occurs during
operation the meter goes to working on it's spare
battery.

8.3 Temperature sensors

Approved and matching pares type PT100 or
PT500 are to be used.

Maximum sensor current (RMS): 4mA for PT100

Cabl e area Maxinumcable length for

[ mf] PT100 sensors [nj
0. 22 2.5
0. 50 5.0
0.75 7.5
1.50 15.0

Table 8.3, Cable areas for PT100

8.4 Flow sensors
Flow sensors with pulse output.

Frequency Max. [ Hz] 12 Hz

Pul se Val ue [I'/p] ]0.0001-9999
Pul se Length Mn. [ns] 40

Vol t age Max. Y 3

Cabl e length Max. [nj 15

Table 8.4, Flow sensor specifics

8.5 Temperature ranges

Tenper at ure range 0 - 190°C
Tenperature difference |2 — 120K

Table 8.5, Temperature ranges

8.6 Ambient temperature &

Temperature class

F2/F3/F4 comply with the prerequisites for
Environmental Class C according to EN1434.

Anbi ent tenperature
St or age/ Tr ansport

Anbi ent tenperature
Operation +5°C to +55°C
Table 8.6, Ambient temperature ranges.

-20°Cto +70°C

8.7 Flow sensor placing

F2/F3/F4 can be configured for flow sensor placed
in warm or cold pipe.

8.8 Maximum values for
power

The values below are valid for energy unit [MWh]
and standard decimal setting.

Pul se val ues Maxi mum power

[1/p] [ MV]
1.0 3.3
10.0 33.0
100.0 330.0
2.5 3.3
25.0 33.0
250.0 330.0

Table 8.8, Max. Power / Pulse values

8.9 Dynamic behavior

Measurements are undertaken for each flow sensor
pulse, provided the time between the pulses is five
(5) seconds or longer. If the time between pulsesis
less than five seconds, measurement takes place
each five seconds. When the period between the
flow sensor pulses exceeds 60 seconds, a
measurement takes place every 60th second. For
this measurement only the temperature is updated.

8.10 Data output interfaces

M Bus OPTO interface (EN60870-5)
acc. to and bus connection
EN1434-3 |(term nal)

SI OX Option Boar d, bus

connection (term nal)

LonWorks |External interface

Table 8.10, Data output interfaces
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8.11 Pulse outputs

F3/F4 are equipped with two pulse outputs as
standard of the type "Open collector” for energy
(Pulse output 1) and volume (Pulse output 2). If
relay isrequired an Option Board is required.

Pulse output 1, energy, one (1) pulse per display
update in the energy register ( seq. “10” ).

Pulse output 2, Flow, one (1) pulse per display
update in the flow register (seqg. “11” ).

Pul se duration [ ms] 250
Max. Vol t age [V 30
Max. current [ mA] 20

Table 8.11, Pulse output data

8.12 Pulse inputs

F3/F4 are equipped with two pulse inputs as
standard. The pulse inputs can be used for
measuring of other meter with pulse outputs, such
as cold- and hot water meters, gas, €lectricity
meters and other meters.

The pulse inputs are constructed as volume
registers. These registers accumulate the pulsesinto
two volume registers with the value [n?] .

Frequency [ Hz] 12
M n. Pul se duration [ ms] 40
Max. Vol t age Y 3

Table 8.12, Pulse output data

8.13 Alarm output

The F4 is equipped with one alarm output as
standard of the type “Open collector”. The alarm
output sends a pulse every hour as long as an error
code exists.

Al arm frequency when an Once every
error exists hour

Pul se length [ ns] 250
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