BA324B
intrinsically safe
4/20mA 44> digit
indicator




CONTENTS
1 Description
2 Operation

21 Controls
2.2 Square root-extraction

3 Application

3.1 CENELEC intrinsic safety cerificate
3.2 Zones and gas groups

3.3 Cable parameters

3.4 Electrical system design

3.5 Ofther certifications

4 Installation
4.1 Mounting
4.2 Installation procedure
5 Calibration
5.1 Calibration controls
5.2 Calibration sequence for a linear input
5.3 Calibration sequence for a square law input
6 Maintenance
6.1 Faul finding during commissioning
6.2 Fault finding after commissioning
8.3 Servicing
6.4 Warranty
7 Accessories
7.1 Engraved scale plate
7.2 Engraved tag plate
7.3 Pipe mounting kits
7.4 Panel mounting kit
7.5 Separate terminal compartment
7.6 External percentage button
8 Customer comments

Appendix 1  BASEEFA certificate

Appendix 2  Product specification



1 Description

The BA324B.is an intrinsically safe 2-wire field mounting 4V
digit indicator for use in hazardous areas. The instrument
is loop-powered from the live-zero signal, but oniy
introduces a 1.1V drop which allows it to be installed into
almost any 4/20mA current loop. No additional power
supply or battery is required.

The main application of the BA324B is to display a
measured variable ar control signal in the process area.
The span and zero are independently adjustable, so that
any variable represented by the 4/20mA current can be
displayed in engineering units.

The BA324B has been certified intrinsically safe by
BASEEFA to the CENELEC standard. The indicator
complies with the requirements for simple apparatus, and
the cerificate permits the BA324B to be connected to
almost any certified intrinsically safe 4/20mA loop without
the need for additional certification.

The indicator incorporailes a square root-extractor which
may be selected to linearise the output of a 4/20mA flow
transmitter which has a square law characteristic ie. one
operating with an orifice plate or venturi tube. A flow signal
can therefore be displayed in linear engineering units.

2 Operation

The BA324B incorporates a microcontroller which enables
the user to calibrate and select different display modes via
three push button switches located behind the enclosure
front cover. To prevent accidental or unauthorised
recalibration, the function of these swilches can be
restricted by a plug-in link. The BA324B indicator stores
function and calibration information for at least five years
without a 4/20mA signal connected.

— B AtoD || Micro- [ |

1 Converter controller -
4/20 I
iy 2k Liquid crystal display

PsU

3 »

' a3

4l

sl

&)

u

Fig 1 Simplified block diagram of indicator

A simpiified diagram of the instrument is shown in Fig 1.
The 4/20mA current flows through resistor R1 and forward
biased diode D1. The voltage developed across D1 is
multiplied by a switch mode power supply and used to
power the instrument. The voltage developed across Ri,
which is propoitional to the 4/20mA input current, provides
the inpul signal which is amplified and processed by the
microcontrofier.

Each time a 4/20mA current Is applied to the instrument
initialisation is performed. After a short delay the following
display sequence occurs;

-1.8.8.88 Lamptest. Allsegments
should be dispiayed for
0.5 seconds.

Blank display For 0.5 seconds,

Normal dispfay Using calibration
information stered in

memory

On compietion of initialisation, the indicator automatically
enters the display mode using the calibration information
stored in the memory. After five minutes the instrument wili
enter an automatic self-checking routing dusing which a P
will be displayed. This routine, which takes approximately
ten seconds, is repeated automatically every thirty minutes
to minimise drift caused by ambient temperature changes.

2.1 Controls

The three push button switches, which are located behind
the front cover of the indicator, have two operating modes
selected by a plug-in link. With the link in the display
position, operating the switches causes the BA324B to
display the indicator catibration, or the input current as a
percentage of span.

With the link in the calibration position, the zero, span and
function of the indicator may be adjusted.

Except when frequent range changes are required, it is
recommended that the indicator is operated in the display
mode so that the calibration function of the switches is
inhibited.

Display mode {plug-in link in the display position)

The indicator will display the 4/20mA signal in engineering
units as previously calibrated. The three switches have the
following functions:

%P While this button is pushed, the indicator
will display the input curent as a
percentage of the indicalor span. When
the button is released the normal display
in engineering units will return.

Y While this button is pushed the indicator
will display the number which the indicator
has been calibrated to display with a 4mA
input current. When the button is released
the ncrmal display in engineering units will
return,

A While this button is pushed the indicator
wiil display the number which the indicator
has been calibrated to display with a
20mA current. When the button is
released the normal display in engineering
units will return.

Calibration mode {piug-in link in calibration position)

The indicator will display the 4/20mA signal in engineering
units as previously calibrated. The three switches have the
following functions:

%P Initiates calfbration
Aand¥ Select display functicns and adjust span
and zero. See section 5 for step by step
calibration procedures.



The three push buttons have additional functions which can
be used in both the calibration and display modes Ie. with
the calibration enable link in either the calibration or the
display position.

AY When these two buttons are pushed
together the indicator performs a self
check during which the display shows P.
This Is an automatic routine taking about
ten seconds after which the indicator
returns to its initial display.

%P AY  When these three buttons are pushed

together the indicator will reset and go

through the initialisation sequence.

NB. resetting during calibration causes

any new settings to bhe lost.

2.2 Square root-extraction
The square root-extractor is selected by a plug-in link
located behind the front cover of the indicator.

3 Applications

The BA324B 4': digit intrinsically safe loop powered
indicator is a high performance instrument which may be
connected to almost any hazardous area 4/20mA loop
withou! additional certification. Although the BA324B may
be used in safe areas, the non cerified BAS24 is
recommended for safe area applications,

When designing a hazardous area loop incorporating a
BA324B indicator, it is necessary 10 consider both the dc
operating conditions and the intrinsic safety compatibiiity of
all the components within the loop. Sections 3.1, 3.2 & 3.3
contain detailed descriptions of the CENELEGC certification
requiremenits, and section 3.4 describes typical applications.

3.1 CENELEC intrinsic safety certificate

The BA324B digital indicator has been cerified intrinsically
safe by BASEEFA to BS5501:Part 1: 1977 ENSO 014 and
BS5501: Part 7. 1977 EN50 020. The certificate is a
variation of the certificate issued for an existing range of 3'%
digit indicators.

The BA324B bears the Community Mark and, subject to
local Codes of Practice, may be installed in any of the
CENELEGC member countries ie. Austria, Belgium, Denmark,
Finland, France, Germany, Ireland, [taly, Luxembourg,
Netherlands, Norway, Portugal, Spain, Sweden, Switzeriand
and the United Kingdom. This instruction manual describes
installations which conform with the UK Code of Practice
BS5345: Part 4: 1977. When designing systems for
installation outside the UK, the local code of practice should
be consulted.

A reduced copy of the BASEEFA apparatus certificate for
the BA324B is included as Appendix 1 of this manual, full
size copies are avallable from BEKA Associates and our
overseas represantatives.

The BA324B certificate states that:

‘For intrinsic safety considerations the output
parameters at the apparatus terminals do not
exceed those specified in Clause 1.3 of BS5501:
part 1 1977 ENS0 014

Clause 1.3 of BS5501: Pan 1: 1977 EN50 014 says:

'Devices in which none of the values 1.2V, 0.1A
20uJ or 25mW are exceeded need not be certified
or marked’

This type of apparatus is known as non energy-storing or
simple apparatus.

The BASEEFA certificate is therefore saying that aithough
the BA324B contains energy-storing components, it has
been designed such that the energy which can be released
via the two terminals is less than that specified in Clause
1.3 of ENSQ 014. The indicator may therefore be installed
into certified intrinsically safe loops without invalidating the
original certification of the loop. For this reason the
BA324B only has an apparatus cedificate, no system
cerlificate has been issued or is required, because the
systen cerlificate of the loop into which the indicator is
connected remains valid,

The BASEEFA apparatus certificate allows the BA324B
indicalor to be connected to any intrinsically safe circuit
whose output parameters do not exceed the following:

Imaxcut = 200mMA
Wmax:out = 0.85W

The circuit parameters are determined by the Zener barrier
or the intrinsically safe isolator powering the loop. The
certification documents and manufaciurers literature for the
barrier or isclator will list the output parameters, it is only
necessary to check that these figures are below the
maximum permitted parameters for the BA324B shown
above. In practice, the indicator parameters are not
restrictive, and allow connection to aimost all intrinsically
safe 4/20mA loops.

When two single channel Zener barriers each of the same
polarity are connected to a two wire circuit, the output
parameters of each channel must be below the permitted
parameters specified on the BA324B certificate.

if the safety description of the barrier or intrinsically safe
isolator is expressed as a voitage and resistance, eg. 28V
3002, Imaxout @and Wmaxout Can be calculated as follows:

Imaxout = maximum current which can flow around the
loop under fault conditions,

Imaxout =  maximum voltage of terminating Zener_diode
minimum resistance of terminating resistor + 15.4

Where 15.4g is the infallible resistance between the BA324B
indicator terminals.

Wmaxout = maximum power which can be transferred
into the hazardous area by each Zener bartier
or isolator when perfectly matched.

Wmaxost = max voltage of terminating Zener diode X Imaxout
4

Fig 2 shows how these calculations are applied for a two
channel barrier.
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Barrier safety descriptions from manufacturers specification
{One 2-channel barrier or two single channel barriers)

Max Zener voltage Min terminating resistance

28V channel 28.0v 300.00
10V channel 100V 50.00

Considering the 28V channel:

Inaxot = 28 = 88.78mA
30006 + 154
Wmaxout = 28.0 x BR.78 = 0.62W
4
Considering the 10V channel:
Imaxot = 10 = 152.91mA
50.0 + 154
Wmaxout = 10.0 x 152.91 = 0.38W
4

Imax:out @8NA Wmexout fOr each channet are below 200mA
and 0.85W specified on the BA324B certificate. The
indicator may therefore be safely connected to the foop
without the need for additional certification.

Fig 2 Example of calculations required to establish if a
BA324B may be safely connected to an
intrinsically safe lcop.

3.2 Zones and gas groups

The BA324B has been certified EEx ia IIC 75, which means
that when connected to a suitable system, it may be
installed in:

Zone 0 axplosive gas-air mixture continuously present

Zone 1 explosive gas-air mixture likely to occur in
normal operation.

Zone 2 explosive gas-air mixture not likely 1o occur,
and if it does will only exist for a short time.

and may be used above ground (group Il) with gases or
vapours in gas groups:

Group HA propane
Group (1B ethylene
Group IIC hydrogen

having & temperature classification of:

T1 450°C
T2 300°C
T3 200°C
T4 135°C
T5 100°C

This means that the BA324B may be installed in all Zones
and used with most common industrial gases.

NOTE: If the certification of the system to which the
indicator is connected is more restrictive, then these
restrictions also apply to the indicator eg. If the system is
cerified for use Zones 1 and 2, then the indicator may only
be instalied in these Zones.

3.3 Cable parameters

The BA324B BASEEFA certificate specifies the maximum
equivalent capacitance and inductance between the two
terminals of the indicatcr.

These are:
Ceq = 20nF
Leq = 2uH

These figures should be subtracted from the maximum
cable capacitance and inductance permitted by the system
certificate of the loop into which the BA324B is installed.
Both reactances are small compared with permitted cable
parameters for most Zener barriers and isolators.  Only
when 2BV devices are used with IIC gases will the permitted
cable capacitance, and hence the cable length, be
significantly reduced.

3.4 Electrical system design

in addition to the intrinsic safety requirements described in
previous sections, the electrical system design must be
considered. Tne BA324B is connected in series with the
4/20mA curent [oop and introduces a voltage drop of up
to 1.1V at all input currents between 4 and 20 mA., When
designing a ioop it is therefore necessary to add this
voltage to the other voltage drops caused by Zener barriers
and loads, and to ensure that the sum of these voltages is
less than the minimum power supply voitage. Fig 3 shows
a typical hazardous area measurement loop protected by a
two channel Zener barrier. Considering the voitage drops
around the loop:
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Fig 3 Hazardous area measurement loop

Minimum operating voltage of 2-wire Tx 10.0V
Maximum voltage drop caused by 250q load 5.0V
Maximum voltage drop caused by 28V 300 barrier 6.8V
(3400 end to end resistance x 20mA)
Maximum voltage drop caused by 10V 50¢ barrier 1.7V
(850 end to end resistance x 20mA)
Maximum voltage drop caused by cable resistance 0.2V
(10a x 20mA)
Maximum voltage drop caused by BA324B 1.1V

Total maximum voltage drop around the loop 24.8V

The instrument power supply voltage must therefore be
above 24.8V but below 255V which is the maximum
working voltage of the 28Y 300a channel of the Zener
barrier.

The Zener barrier may be replaced by a certified intrinsically
safe isolator which eliminates the need for a high integrity
earth connection. Again the voltage drops around the loop
should be added together to ensure that there is sufficient
voltage to operate the transmitter and the indicator.

The BA324B may aiso be driven via an intrinsically safe
interface from any instrument with a 4/20mA output, to
provide a remote indication in & hazardous area. The
interface may be a Zener barrier or intrinsically safe isolator
providing that it complies with the requirements specified in
the BA324B cenrtificate which are explained sections 3.1, 3.2
& 3.3 of this manual.

if one side of the 4/20mA signal may be earthed, a single
channel Zener barrier provides the lowest cost solution. If
the 4/20mA signal is not isolated, two Zener barriers or a
certified isolator must be used. Again, it is necessary to
ensure that the voltage capability of the 4/20mA signal is
sufficient to drive the indicator, plus the voltage drops
introduced by the Zener barrier(s) or isolator.

Fig 4 shows the alternative circuits which may be used.

3.5 Other certifications

In addition to CENELEC centification, the BA324B is being
approved by other national authorities outside Europe.
Please refer to BEKA Associates or our local representative
for details.
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Alternative circuits for remcte indication in a
hazardous area

4 Installation

4.1 Mounting

The BA324B 4/20mA digital indicator is housed in either an
epoxy painted die-cast aluminium enclosure, or a giass
reinforced polyester (GRP} enciosure. To simplify
installation, the field wiring terminals are located in the
enclosure 8o that it can be instalied and wireag without the
indicater in place. The enclosure also contains a 3.3V
Zener diods to maintain the continuity of the 4/20mA loop
when the indicator is not fitted. A simplified diagram of the
indicator is shown in Figure 5.

The enclosure can be directly mounted onto any flat surface
using the four corner 'D' holes, or can be clamped to
pipework using one of the accessory pipe mounting kits.
Whichever method is used, it is important to choose a
location which ensures that the indicator always remains
within the environmental limits shown in the specification.
If possible the display window should not be exposed to
continuous direct sunlight.

When correctly installed the enclosure will provide (P66
protection.

4.2 Installation Procedure

i Remove the enclosure cover by unscrewing the
four captive 'A’ screws.

i Remove the indicator from the enclosure by
unscrewing the three captive 'B’ screws and
carefully lifting the assembly from the enclosure.

iii Remove the terminais cover from the enclosure by
unscrewing the two captive 'C' screws.

iv Mount the enclosure on & flat surface and secure
with screws or bolls through the four corner 'D’
holes. Alternatively, assemble a pipe or panel
mounting kit as described in the instructions
supplied with the kit



Fig 5 Simplified view of BA324B showing assembly sequence
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Step 1 - Remove the
enclosure  cover by
unscrewing the four ‘A’

Step 2 - Romove the
indicator from the enclosure
by unscrewing the three

SCrews,

captive 'B' screws.

Fit cable glands or conduit fittings into the two M20
X 1.5 holes at the bottom of the enclosure; ensure
that they provide the required environmental
protection, and that the screw threads doc not
protrude too far into the terminal cocmpartment,

Connect the field wiring to the terminals as shown
in Figure 6. The aluminium enclosure is provided
with an earth terminal which is internally connected
to the enclosure die-casting, This terminal should
be connected to a local earthing point to ensure
personnel safety.

The glass reinforced polyester (GRP) enclosure is
non conductive, but has a conductive inner coating
for RF1 screening, The right hand terminal in the
GRP enclosure is connected to this screen, so that
if necessary it may be connected 1o a local
garthing point.

Replace the terminal cover and tighten the twe 'C’
SCrews.

NOTE: When installed in a hazardous arez it is
mandatory that the terminal cover is fitted.

Replace the indicatar in the enclosure and evenly
tighten the three ‘B’ screws.

Replace the enclosure cover and evenly tighten the
four ‘A’ screws.

Terminals 2 and 4 are
internally linked and may
be used to join return
4/20mA wire. Terminals 5

and 6 are internally tinked

3 and may be used to join
cable screens.
Right hand  terminal
connected to enclosure in
aluminium version, and to
the RAF] screen in the GRP
version,

Fig 6 Terminal connections

Step 3 - Hemove the
terminal cover from the
enclosure by unscrewing
the two caplive 'C' screws.

5, Calibration

Step 4 -

Mount the
enclosure on a flat surface
and secure with screws or

bolts through the four
corner 'D' heles.
Alernatively, assemble the
pipe mounting kit which is
supplied with #s own
instruction sheet.

Indicators are supplied calibrated as requested. If calibration
information is not supplied with the order, the BA3248 will
be factory set to display 0.00 at 4mA and 100.00 at 20mA
with a linear input and a resolution of one digit.

5.1 Calibration controls

Linear or square
law input current

Zero adjustment

Span adjustment

A linear or square root transfer
function is selected by a plug-

in link. The square root-extractor
provides accurate finearisation of
a square law signal produced by
a fiow transmitter operating from
an orifice plate or venturi, thus
enabling the indicator to display
the flow signal in linear
engingering units.

Zero is defined as the figure
displayed with a 4.0000mA input
current.  The zero may be
adjusted between -19999 and
19999,

When using the square root-
extractor the indicator wilt display
zero with a 4mA input,

Span is defined as the difference
between the number displayed
with a 4.0000mA input and the
number  displayed with a
20.0000mA input. The span may
be adjusted 10 any value between
0 and +19999 in the linear mode,
and 0 to +19999 in the square
root-extracting mode,

In the linear mede the display at
20mA may be less than the
display at 4mA tc provide reverse
acting indication ie. the indicator
display decreases as the input
current increases.

Note: When calibrating the
indicator, the actual display at
20mA is shown, not the span.



Decimal point A decimal point can be displayed
between any of the digits, or may

be omitted.

Resolution of the indicator can be
adjusted to provide a stable
display in noisy applications.
One, two, five or ten digit
resolution may be selected.

Display resolution

5.2 Calibration sequence for a linear input

When recalibrating a BA3248 Indicator the complete
calibraticn seguence must be followed even if cnly one
parameter is to be changed. If at any point during the
calibration sequence an incorrect entry is made, the
indicator can be reset by pushing all three switches at the
same time. This returns the indicator to the display mode,
and restores the calibration which existed before
recalibration was attempted.

The BA324B has a maximum span of 19999, one least
significant digit is equivalent to 0.005% of span or 0.8uA
change in the 4/20rmA input current. Tc achieve maximum
accuracy with large spans, appropriate calibration
equipment must be used.

Before starting recalibration, remove the enclosure front
cover and put the calibration enable plug-in link in the
cafibration position.

Position of the linear/square root extractor link

The plug-in link which selects a linear or square-root
transfer function is located at the top left hand cormer of
the indicator. If the transfer function of the indicator
needs to be changed, carefully reposition the link using
a pair of long nosed pliers.

Position of the decimal point

To initiate calibration, press and hold the button marked
%P until the display shows P.  On completion of this
self check, the indicator will display a flashing decimal
point in the paosition previously selected. If ne decimal
point was selected on the previous calibration, all the
decimal points will flash. To change the position, press
and hold the A or ¥ button until the decimal peint moves
to the required position, or is absent if no decimal point
is required,

Display resolution

Press and hoid the %P button until the indicator displays
the number of digits resclution previously selected. To
change the resolution press and hold the A or ¥ button
1o increase or decrease the resolution until the required
figure is obtained. 1, 2, 5 or 10 digit resolution may be
selected.

If the zero and span of the indicator are not {0 be changed,
the new decimal pecint and display resolution settings may
be siored in permanent memory at this point in the
calibraticn sequence. If the span and zero of the indicator
are to be changed, all information is transferred to the
permanent memory at the end of the calibration sequence.
Press and hold the %P button until the indicator displays
4, immediately release the button and the indicator will
display an allernating E and 4. This shows that the
calibration sequence may either be concluded or continued.

Exit from the calibration sequence

Press and hold the A or ¥ button until the display returns
to the normal display mode. The new decimal point and
display resolution settings will be stcred in permanent
memoaory.

Linear/square root-extraction link Calibration enable tink

° / Linear © / Display
ol . <
\ Square root-extraction \

N R
,’0 o "/0 oL
R Q@ o/

Calibration

Push buttons

Fig 7 Location of push buttcns and links

OR to recalibrate the display

Span and zero adjustments are made by setting each digit
of the display in turn, starting with the 1000's digit and
ending with the least significant digit. To make calibration
easy, the digit being adjusted will canry to the next most
significant digit when it is incremented above 9 or below 0.
For example, incrementing the 1000's digit above 9, causes
the most significant half cigit (the leading 1 of the 4% digit
display) to be activated,

Zero adjustment (display with 4mA input)

Adijust the input current from the calibration source fo
exactly 4mA, then press the %P button until the existing
display at 4mA is shown,

The 1000°s digit will flash to show that this, and the most
significant half digit, may be adjusted by pressing the A
or¥button. To set the 100's digit press and hold the %P
button until the 100's digit flashes. Immediately release
the button and adjust the digit using either the A or ¥
button. Repeat for the next two digits until both are set
1o the required figures.

Span adjustment (display with 20mA input)

While the least significant digit of the display s flashing
following completion of the zerc adjustment, press and
hold the %P button until the indicator displays a flashing
20. Adjust the input current from the calibration source
to exactly 20mA, and again press and hold the %P
button until the existing display at 20mA is shown.

The 1000's digit will flash to show that this, and the most
significant half digit, may be adjusted by pressing and
holding the A or ¥ button.  To set the 100’s digit press
and hold the %P button until the 100's digit flashes.
Immediately release the button and adjust the digit using
the Aor ¥button. Repeat for the next two digits until both
are set to the required figures. When the least significant




digit has been set, again press the %P button until the
indicator displays € which shows that all the calibration
information is being stored in the permanent memory.
When complete the indicator will automatically return to
the display mode.

Note: When calibrating the indicater, the actual display

at 20mA is shown, not the span.

If no further calibration adjustments are required, return the
calibration enable link in the display position to prevent
unauthorised recalibration.

5.3 Calibration sequence for a square law input

When recalibrating a BA324B indicator the complete
calibration sequence must be foillowed even if only one
parameter is to be changed. If at any point during the
calibration sequence an incorrect entry is made, the
indicator can be reset by pushing all three switches at the
same time. This returns the indicator to the display mode,
and restores the calibration which existed before
recaiibration was attempted.

The root-extractor provides linearisation of the flow signal
between 4.04 and 20mA, so the indicator will accurately
display the flow In linear engineering units between 5 and
100% of full flow. Below 4.04mA the indicator will display
zero.

Before starting recalibration, remove the enclosure front
cover and put the calibration enable plug-in link in the
cafibration position.

Position of the linear/square root-extractor link

The plug-in link which selects a linear or square-root
transfer functicn is located at the top left hand corner of
the indicator. If the transfer function of the indicator
needs to be changed, carefully reposition the link using
a pair of long nosed pliess.

Position of the decimal point

To initiate calibration, press and hold the button marked
%P until the display shows P. On completion of this
self check, the indicator will display a flashing decimal
point in the position previously selected. If no decimal
point was selected on the previous calibration, all the
decimal points will flash. To change the position, press
and hold the A or ¥ button until the decimal point moves
te the required position, or is absent if no decimal point
is reqguirad,

Display resolution

Press and hold the %P button until the indicator displays
the number of digits resolution previously selected. To
change the resolution press and hold the A or ¥ button
to increase or decrease the resolution until the required
figure is obtained. 1, 2, 5 or 10 digit resolution may be
selected.

If the zero and span of the indicator are not to be changed,
the new decimal point and display resolution settings may
be stored in permanent memory at this point in the
calibration sequence. [f the span and zero of the indicator
are to be changed all information is transferred to the
permanent memory at the end cf the calibration sequence.
Press and hold the %P butten until the indicator displays
4, immediately release the button and the indicator will
display an alternating E and 4. This shows that the
calibration sequence may either be concluded or continued.

Exit from the calibration sequence

Press and hold the A or ¥ bution until the display returns
to the normal display mode. The naw decimal point and
display resolution settings will be stored in permanent
memory.

OR to recalibrate the display

Span and zero adjustments are made by setting each digit
of the display in turn, startting with the 1000's digit and
ending with the least significant digit. Tc make calibration
easy, the digit being adjusted will carry to the next most
significant digit when it is incremented above 9 or below 0.
For example, incrementing the 1000’s digit above 9, causes
the most significant half digit (the leading 1 of the 4% digit
display) to be activated,

Zero adjustment (display with 4mA input)

When using the square root-extractor the indicator will
always display zero with a 4mA input current. No zero
elevation or suppression may be applied. Adjust the
input current from the calibration source to exactly 4mA,
then press the %P button until the display changes to
0000 with the most significant digit flashing. Press and
release the %P button three times until 000G is displayed
with the |east significant digit flashing. This completes
the zero adjustment.

Although the display has not been changed, this routine,
which must be completed with an accurate 4mA input
current, ensures that the percentage function operates
correctly.

Span adjustment (display with 20mA input)

While the least significant digit of the display is flashing
following completion of the zero adjustmernt, press and
hold the %P button untif the indicator displays a flashing
20. Adjust the input current from the calibration source
to exactly 20mA, and again press and hold the %P
button until the existing display at 20mA is shown.

The 1000's digit will flash to show that this, and the most
significant half digit, may be adjusted by pressing and
holding the A or ¥ butten.  To set the 100's digit press
and hold the %P button untll the 100°s digit flashes.
Immediately release the button and adjust the digit using
the A or ¥ buttons, Repeat for the next two digits until
both are set to the required figures. When the least
significant digit has been set, again press the %P button
until the indicator displays E which shows that all the
calibration information is being stored in the permanent
memery. When complete the indicator will automatically
return to the display mode.

Note: When calibrating the indicator, the actual display

at 20mA is shown, not the span.

If no further calibration adjustments are required, replace
the calibration enable plug-in link in the display position 10
prevent unauthorised recalibration.



6 Maintenance

6.1 Fault Finding During Commissioning
If the indicator fails to function during commissioning the
following procedure should be used:

Symptom
No display

Indicator
displays
HHHR

Indicator
displays
LLLL

Unstable
display. More
than =1 digit
of jitter.

Cause

Incorrect wiring
fo indicator

Paositive
over-range

Negative
over-range

4/20mA input

current contains

large ripple
current

Insufficient
voltage to

operate indgicator

ie. less than
1.1V

Centinuous reset 4/20mA input

or no initialisa-
tion sequence

Push button

current too
low

Incorrect

switches do not fitting of
function corractly calibration

enable link

Solution

Correct wiring error,
indicator will not be
damaged by reversed
connections

The indicator has

been incorrectly
calibrated & is

trying 1o display a
number greater than
19999 or input current is
greater than approx
20.5mA,

The indicator has
been incorrectly
calibrated & is

trying to display a
number less than
-18999 or input current
is less than approx
3.5mA.

Reduce ripple
centent or reduce
resolution of the
indicator

Check supply
voltage & vollage
drops caused by all
components within
the loop

Check input current
and ensure that it is
greater than 3,5mA

Refer to section 2.1

6.2 Fault FiInding After Commissioning

ENSURE

PLANT
MAINTENANCE

SAFETY BEFORE

STARTING

If an indicator fails after it has been operating correctly, the
following procedure should be used:

Symptom

No display, no
voltage across
terminals

Unstable display

Mare than =1
digit of jitter

Cause

Short or open
circuit in wiring,
or fault in
indicator

4/20mA current
has deveioped
large ripple
component

Insufficient vol-
tage to operate
indicater ie.

less than 1.1V

Solution
Check ali wiring

Find source of ripple
and if necessary
reduce indicator
resolution

Check supply voltage
& voltage drops

caused by all compo-
nents within the loop

If the above procedure does not reveal the cause of the
fault, it is recommended that the indicator is removed from
the enclosure and replaced with another unit.

6.3 Servicing

The indicator has been designed so that it can easily be
repfaced without disturbing the field wiring. The indicators
can be calibrated on site, $0 a single spare instrument is
therefore able to replace any indicator which is damaged or
fails. BEKA Associates and most distributors maintain a
stock of indicators which can be used if a customer is
unable to justify purchasing a spare.

BEKA Associates recommend that, except under
axceptional circumstances, faulty indicators are returned to
the factory or local agent for repair. However, if this is not
possible BEKA Associates will provide service information
for the instrument.

6.4 Warranty

Indicators which fail within the warranty period should be
returned to BEKA Asscciates or the local distributor from
whom the instrument was purchased. It is helpful if a brief
description of the fault symptems can be provided.

7 Accessories

7.1 Engraved Scale Plate

A removable blank stainless steel plate is fitted above the
display on every instrument. This plate can be supplied
engraved with any units of measurement eg. kg, litres/h or
Tonne.

7.2 Engraved Tag Plate

A removable blank stainless steel plate is fitted below the
display on every instrument, This plate can be supplied
engraved with the instrument tag number or application.

7.3 Pipe mounting kits
Three kits are available for mounting the BA324B onto
vertical or horizontal pipes:

BA391 Zinc plated using worm drive hose clips.

BA392 Stainless steel using worm drive hose
clips.

BA3933 Heavy duty stainless stee! using V bolt.

7.4 Panel mounting kit
The BA394 panel mounting kit enables the BA3248 indicator
1o be mounted into a panel aperture,

7.5 Separate terminal compartment

The BA396 is a separale GRP terminal compartment which
aflows access to the indicator terminals without remaving
the instrument front cover, It is normally factory fitted, but
can be installed on site if necessary.

7.6 External percentage button

For applications where both engineering and percentage
displays are required, an instrument front cover
incorporating a button to operate the %P switch can be
provided. The cover maintains 1P66 protection, while
allowing the operator to display the input current as a
percentage of span.

8 Customer Comments

BEKA Associates is always pleased to receive comments
from customers about products and services. All
communications are acknowledged and whenever possible,
suggestions are acted upon.



APPENDIX 1: Product Specification

input
Current 4 10 20mA
Voitage drop at 4mA Less than 0.7V at 20°C
Voltage drop at 20mA  Less than 1V at 20°C
Less than 1.1V @ -20°C

Overrange +£200mA will not cause damage
Display
Type 41 digits (-19999 (o 19999)
Liquid crystal 20mm high
Span Adiustable between:

Linear input 0 and *19999

Square law input 0 and 19999
Zero Adjustable between;

+19999 with 4mA input

linear inputs cnly

Polarity Automatic minus sign
Decimal point 1 of 4 positions, or absent
Zero blanking Only one Ieading zero is
displayed
Reading rate 1.25 per second linear input
1 per second square law input
Overrange Displays HHHH for readings

greater than +19993 or approx
20.5mA input current.

Underrange Displays LLLL for readings less
-18999 or approx 3.5mA input
current,

Calibration Internat plug-in link fitted in

calibration position
Internal push buttons

set:
Display calibration Display at 4 & 20mA
Display resolution 1, 2, 5 or 10 digits
Decimal point 1 of 4 positions or absent
Internai plug-in link
seiects: Linear or square law input
Calibration inhibit Internal plug-in link fitted in

display position

Internat push buttons

select; Display with 4mA input
Display with 20mA input
Display as a percentage of span

Accuracy
At 20°C including
non linearity & hysteresis
Linear input +0.02% of display +1 digit
Sqguare taw input +16uA at input =1 digit for input
cusrents between 4,04 and 20mA
(5 10 100% of flow)
Temperature effect on:
Zero Less than 25ppm of span/°C
Span Less than 50ppm of span/°C

Series mode rejection  Less than 0.025% of span error
for 1mA pk to pk 50/60Hz signat

RF rejection Less than 0.8% of span error
for 10V/m field strength between
27 & 1000MHz

Dimensions {mm)

Scale plate

FA

/5555

i

i

r J
- e ; ,.N [ — |

-
1‘
-

124
82

i
|
i
[

- |r I's

Tag plate - 10e

. Me ciearance holes
* for surface mounting

3

|

2 x M20 conduit entries

Pipe mounting kit
can be used with
vartical or horizontal
pipes

Intrinsic safety
Europe (BASEEFA)
Standard
Code
Certificate No.
Output parameters
Umax:out
Imax: out
Wrmax: out
Ceq
Leq
Location

Environmental
Operating temperature
Humidity
Enclosure

Mechanical
Terminals
Weight:
Aluminium enclosure
GRP enclosure

BS5501: Part 7: 1977 ENSD 020
EEx ia IIC TS
Ex832399

1.12V | Complies with clause

73mA | 1.3 of BS5501

20mw | Part 1: 1977: EN50 014

20nF | 'Non energy-storing
2uH | apparatus’

Zone 0, 1 or2

-20 to +60°C

to 95% RH @ 40°C

iP66. Copy of ERA test report
5046/228 available

Screw clamp for 0.5 to 2.5mm

1.4kg
1.1kg



APPENDIX 2: BASEEFA certificate

cerificates are shown in this Appendix, full size copies are
The BA324B cartificate is a variation ¢f the centificate for the available from BEKA Associates and cur overseas
BA303B 3% digit indicator. Reduced copies of these representatives.

Health &
Safety
Executive
British Approvals Borvica For Floctieal Cquipment in Flammable Atrmssphaeos
Cerzificate BAS No Ex 362399 dated 27 January 1984
<. BhEY N El N wry 1984 K. The sopplier ol the clectrical apparatus telecsed 1o
this cecuiticars has ino responsibility to ensure Thar -=
. the ciectrica - appatatus conforma te the specification 1aid down :n -
Schedule to this ceriiflcete and has satisfi=d rouliles
verificazions and tests sprcified thersin.
4. sunribioe tor wertification bye 4. This  eppataliss gy be mgcked  wibh the  Disles
Communizy Mark  specitied an Annex 1D to the
of & Fubruary 1879 {Doc 79/196/EEC). A 121
i intend onosheet 1 of this cectitse
3. trioad st and any  acee .
teoin spewlficd oan Svhedule to
s docamsats nhereLn Taferred to.
6.  BASEIFA uelng an Approved Cestilication Body
with Artigcie !4 of tae Connzil Directive of
of 1§ Decemonz L9975 {76/L17/EET;
¢ kes beer found to comply wi
P11977 EMGR DLA
71977 ENS0 022
et the exafinst ion
pecorded  in cont e
ERA Jecr Sl Ubn, 1 dated Januoary lws4
{licld on File No SFA 12/716/01)
t Jle ippetatus marding sazll tnclude the code
) g e o = o,
Efx i1 118 74 ‘l?r'% = 60°C)
L Fi] %SE‘A 16/263/01
8 HILL
DIRECTOR Sheet 243
156 This cuvrtificate i granted subject te conditiens applicatii. .
the Approval Scrveroe, it does not necessarily indicare tnar
apparatus may lswfully be used in particular industcues
BASEEFA Harpur Hill Buxton Derbysire SK17 93N Tel 0298 6211 Talex 668113 ALSD 6 CLICUMELanc

/Q B
CERTIFICATE OF CONFORMITY ¢ v 7 SCHEDULE

NUMBER :. - .:u:
DATED
a7

APPARATUS

AOBATIIR 1/26mh DISITAL METER ic desigacd  to
Qarrent tn s 4/AUMA srgnal oop.

Tao virwalt 26 accenged on Five printed citcuit bSoords
alamyniam alloy enclusure which provides a Degres of br
of ar lesst [920.

Lonteingsie  satety 1s  assared by limitation o©f candeitance
suppression of 1adoctance by shunt components, interna. wnl
1i tien, and limitation of input current and powce.

The spparatas mast he connected to an ankrinsically
Cirzuit whofe output paramcters do not cxceed tho lowing

= 21%0A d.c.

Taan:nat

W = 1.1
maxiouL T bW

Thy wquivalent tesistance of Lhe 4pparatus terminels is
SHRM MInITGMm 1N NOTDLL operation and 24 ohm maximum under fa
conditians. Tar ingernal sedreqabion of the meber satiniins

roguirements fuc o prok vollage of 60V,

The egaizalent output parametors of the apparatus ecc

Uf\ldl:b‘u‘. L2y
L axiomal Tama
Fnaxsaue - 20T
Uy T BTN
L= 2

For intrinnic cafety vonsiderations the outpub patamete
cppalalus terminals oo not exceed those specitied
of 88 346l part 1 1977, ENSO 014, The ~guivaie
capacitance and dJuotance are the result of r,f, suppress
components directly connected to the apparatus terminals,

-t

DRAWING

Kumber Tasue hate Description
CLini-0ol

sheets L-9 i fer 1983 Certification inform
s 11-16

Sheet 374

Original BA303B apparatus certificate



BA324B apparatus cettificate

SQEEFA

e

CERTIFICATE OF CONFORMITY VARIATION

THIS IS TO CERTIEY THAT CERTIFICATE BAS No. Ex 832199

Held by BERA ASSOCIATES LIMITED

of Hitchin,

Tor the  BASIIB 4/ 20mn0A DIGITAL METLER

15 hereby extended 100 ply o uppaciius desipned iad constructed in accordance with the
i e Schedule of the said Cerlificate but having the variation
hieclule

specified in the utached

A copy of this Supplemeniary Certificote shall b attached to the original certificats

Codu: see schedule
File No' EECS 0121027001

ERA Report: 36277578 éined Jurs

CERTIFICATE BAS Mo Ex 8333600

M CLEARE
Sheet 13 BIRECTOR EECS '
ITR6{S2 30 Jure 1942

Electrical Equpment Ceruficauon Service
o

s g K

Pl e el R L

SR R T

@

T

18

Schedule

8

Certificate of Conformity BAS No Ex 832399/6 dated 30 June 1992

YARIATION 81X

Ta permit the follosung changss ta form @ BAI27S 4/20mA DIGITAL METER

iy Madi ion 1o the electrical circnit to Incurporate a miczocontroller, an EEPROM
and calibration circuit

il)  Re-numbering some of the sufery components.

i) Values of capacitors C§ (was C3), C6 {was C4} each 1 uF + 2% and C1, 22 1F
-10%% + 50% changed ta 4T pF - 20% + 50,

¥} Addition of RS and Ré, vach 156 = 1% fitted in sories with €5 and 6 respectively.
v} Addition of suppression eapuciiors.

vi)  Change of macimum inpot parameters fram Imapin = 215mA de. and
Wenaxin = EIW 0 hggein = 200008 Lo and Wyngin = 085W,

The revised apparatus coding is EEx fa IC T3 (Tamb w 60°C).

wi)  Modificatinas 1o the printed circuit board layputs.

) Change of terminals for external use from Klippon Type GSES to Klippen Type
SL3-Hand BLS.

Theequivalent parameters are unchiaged and the abave changes do notaffect the intrinsic
safety of the unit.

Sheet 2/3

Schedule

iy

DRAWINGS

Nember Issue Iate
CIR701

Sheets 11018 2 April U2

VARIATION SEVEN

Cartificate of Conformity BAS No Ex 8323956 dated 30 June 1992

Description

Certification Information

I be housed within

“Ta permit the pri Uit board:
DIGITAL METER.
DRAWINGS
Number

Issue Date

C1328-01

Sheets 110 18 1 April 92

VARIATLON E1GCUHT

BA324B 4/20mA DIGITAL METER.
DRAWINGS
Nember Issue Date

Ci324-01

Sheets 11018 1 April 92

Sheet 3/3

alarger plastics enctosure with a largor display module this forming a BAY2EE 4/20mA

To permit the electranic componenis 1o be re-arranged o to four printed circuit hoards
and housed within an aluminium alloy enclosure or a plastics enclosure thus forming a

Tiescription:

Certification [nformation

Description

Certification Information
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