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Appendix 1  Product specification



1 Description

The BAS27 and BAS28 are 2-wire panel mounting 4'z digit
indicators for use in safe areas.

The two modaels are electrically identical, differing only in
display and enclosure size:

Model Display height Bezel size
BAS27 10mm 48 x 96mm
BAS28 20mm 72 x 144mm

The indicators are loocp-powered from the live-zero signai,
but only introduce a 1.1V drop which allows them to be
installed into almost any 4/20mA current loop. No additiona!
power supply or battery is required.

The main application of the BA527 and BAS28 is 10 disptay
a measured variable or controi signal in the process area.
The span and zero are independently adjustable, so that the
indicator can be calibrated to display any varable
represented by the 4/20mA cusrent in engineering units.

Both indicators incorporale a squaie root-extractor 10
" linearise the output of 4/20mA flow transmitters which have
a square law characteristic ie. those operating trom orifice
plates and venturi tubes. A flow signal can therefore be
displayed in linear enginaering units.
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Fig 1 Block diagram of indicator

2 Operation

The BA527 and BAS28 incorporate a microcontroller which
enables the user 10 calibrate and select different display
modes via three push button switches located on the front
panel. To prevent accidental or unauthorised recalibaration,
tha function of these switchas can be limited by the removal
of a link from the input terminal biock at the rear of the
Indicaror. Function and calibration information will be
stored by the indicator for at Ieast tive years without a
4/20mA signal connected. -

A simplified diagram of the indicator is shown in Fig 1. The
4/20mA current flows through resistor R1 and forward
biased diode D1. The voitage developed acioss D1 is
multiplied by a switch mode power supply and used 1o
power the instrument. The voitage developed across R1,
which is proportional to the 4/20mA input current, provides
the input signal which is amplified and processed by the
microcontroller.

Each time a 4/20mA current is applied to tha Insttument
initialisation is pedformed. After a short delay the fallowing

display sequence OCCUrs:

-1.8888 Lamp tost; ali sagmanis
dispiayed for 0.5
seconds.

Blank display For 0.5 seconds

Normal display Using calibration
information stored ln

memoy.

On completion of initialisation, the indicalor automatically
enters the dispiay mode using the calibration information
siored in the memory.  After five minutes the instrumaent
will enter an automatic self-check routine during which a P
will be displayed. This routine takes approximately ten
seconds and is repeated avery thiny minutes.

2.1 Controls
The push button switches on the front panel of the BAS27
and BAS28 indicators have two opérating modes, one for

_ calibration and one for display. Linking terminals 7 and 8

on the rear terminal block puts the switches into the
calibration mode, removing the link puts the switches inmo
the display mode. Except when frequent fange changes
are required, it is recommended that the indicator is
operated in the display mode (terminals 7 and 8 uniinked)
so that the calibration function of the switches is inhibited.

Calibration mode {terminals 7 and 8 linked)

The indicator will dispiay the 4/20mA signal in engineering
units as previously calibvated. The three front panel
switches have the following functions:

%P Initiates calibration
Aand¥ Select display functions and adjust apan
and zero. See section 5 for step by step
caiibration information

Display mode (terminals 7 and 8 not linked)

%P While this button is pushed, the indicator
will display the Input cumel 88 &
percentage of the indicator span. When
the button is released the display in
engineering units will return.

Y While this button is pushed the indicator
will display the number which the indicator
has besen calibrated to display with a 4mA
Input current. When the button s released
the normal display in engineefing units will
return.

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



‘The threa front pansl push buttons have additional functions
which can be used in both the calibralion and display
modes le. with and without terminals 7 and 8 linked

together.

AY When thesa two buttons are pushed
together the indicator performs an
autocalibration 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 setlings to be iost.

2.2 Square root-extractor

A linear or square root transfer function is seiected by a
plug-in link located within the indicator. The square root-
extractor provides accurate linearisation of a square law
signal produced by a flow transmitter operating from an
orifice plate or venturi tube, thus enabling the indicator to
display fiow in linear engineering units.

3 Application

The BAS27 and BAS28 will operate in series with any
4/20mA current loop, providing that the loop can toierate
the adaitional 1.1V drop introduced by the indicator.

Both instruments can display a linear or square law signal.

3.1 Electrical System Design

The indicator is connected in series with the 4/20mA cuirent
loop and introduces a voltage drop of less than 1.1V at
20mA. When designing a loop it is therefore necessary to
add this voltage to the other voltage drops caused by
transmitters and ioads, and 1o ensure that the sum of ali the
vollage drops is less than the minimum power supply
voltage. Figure 2 shows a process loop where a 2-wire
transmitier is driving a controlier.

Considering the totat vollage drop around the loop:

Minimum operating voitage of 2-wire Tx 10.0V
Maximum voltage drop caused by controiler 5.0V
Maximum voltage drop caused by indicator 1.1V

Maximum voltage drop caused by cable resistance 0.4V

Introduces 1.1V

drop at 20mA
4/20mA
2-wire i Power
™ supply

Minimum
operaling
voltage 250

o

Introduces 5V

Conroller | drop al 20mA

Fig 2 Indicator providing indication in a control loop

The instrument power supply must therefore have a
minimum output voltage at 20mA of grealter than 18.5V,

The indicators may alsoc be driven directly from any
instrumert with a 4/20mA output to provide a remote
indication. Figure 3 shows an indicator connacted 10 the
auxiliary 4/20maA output of a gas analyser. Again, & Is only
necessary to ensure that the voltage capabiity of the
auxiliary 4/20mA output is greater than the voltage drop of
the indicator plus any voltage drops caused by cable
resistances. -

The indicators incorporate protective components to prevent
damage by non-repstitive transiant currents of up to 30A
for 16mS. However, when connected to iong overhead or
underground cables, it may be necessary to install a surge
protection unit close to the indicator, if it is considered that
the cable is likely to be subjected to high transient curmenta
from lightning or electrical switch gear,

Indicator
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Fig 3 Indicator providing remote indication

4 Installation

4.1 Mounting

The indicators are housed in standard DIN cases which
may be installed into any panet, praviding the environmental
limits shown in the specification are not axceaded,

4.2 Installation Procedure

i lInsert the indicator into the aperture from the front
of the panel. Ensure that the gasket is positioned
between the indicator and the panei, and that & is
not twisted. .

i Clip a retaining bracket to each of two opposite
sides of the instrument as shown in Figure 4 ang
tighten the two retaining bracket screws until the
indicator is securg. Do not overtighten.

i Connect the loop wiring 1o the terminal block as
shown in Figure 5. To ease installation the rear
terminal block can be removed from the instrument
by gently pulling.

Gaskel Clip brackets 10 the
sides or top & bostom
of the case

"
] /
insert into : /

panel from [ §

the fromt ’ i ﬂ

Fig 4 Installation in panel



NOTE: Terminals 2 & 4 are
joined internally and
may be used to link the relurn

11{2|3(4|5]6!| 7|8} 4/20mA wire. Similarly
terminals 5§ & 6 are internatly
joined and may be used o
link cable screens

ﬂ Calibration moda: terminals 7 & 8 linked

4/20mA Display mode: terminals 7 & B not linked
input
Fig 8 Terminal connections

5. Calibration

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

5.1 Calibration conirols

A linear or square root wransfer
function is selected by a plug-in
link located within the indicator.
The square root-extraclor
provides accurate linearisation of
a square law signal produced by
a flow transmitter operating from
an orifice plaie or venturi, which
enables the indicator to display
the flow signal in linear
engineearng units.

Linear or square
law input current

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 root-extractor the
indicator must display zero with
a 4mA input.

Zero adjustment

Span adjustment 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 root-
extracting mode.

In the linear mode the display at
20mA may be iess than the
display at 4mA 10 provide reverse
acting indication ie. the indicator
display decreases as the input
current increases.

Note: When calibrating the
indicator, the aciual 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
disptay in noisy applications.
One, two, five or tlen digit
resolution may be selected.

Dispiay resolution

5.2 Calibration sequence for a linear input

When recalibrating a BAS27 or BAS28 indicator the

complete calibration sequence must ba followed even K

only one parameter is to ba changed. If & any point during

the calibration sequence an incorect ently is made, the

indicator can be resat by pushing ail three front panei

swilches at the same time. This returns the Indicator to the
display mode, and restores the calibration which existed

befora recalibration was attempted.

The BAS27 and BAS528 indicators have a maximum span of
19999, one least significant digit is equivalent to 0.005% of
span of 0.8uA change in the 4/20mA input curret. To
achieve maximum accuracy with large spans, appropriale
calibaration aquipment musi be used.

Before starting recalibration, link terminals 7 and 8 on the
rear terminal block to put the front panel switches into the
calibration mode. ‘

Position of the linear/square root extacior link
The plug-in link which selects a linear or & square-
root transfer function is located within the indicator.
To gain access, remove the four comar M2 scrows
from the rear panel, and slide the Indicator about
5cm out of the enclosure. The posiion of the
plug-in link is shown in Fig 6. If the transfer
function of the indicator neads to be changed,
carefully reposition the link using a pair of long
nosed pliers.

Linear @ @ Anoi-extracting

CEECEEESE
——————_

Fig 6 Paosition of linearfroot-extraction link

Position of the decimal point
To initiate calibration, prass 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 poiM was
selected on the previous calibration, ali the decimal
points will flash. To change the position, press
and hold the A or ¥ button until the decimal point
moves to the required position or is absent, ¥ no
decimal point is required.

Display resolution
Press and hold the %P bution untll the indicator
displays the number of digits resolution previously
salectad. To change the resolution, press and
hold the A or ¥ bution until the required resolution
is displayed. 1, 2, 5 or 10 digil resolution may ba
selected.



if the zero and span of the indicator are not 10 be changed,
the new decimal poinmt and display resolution settings may
be stored In permanent memory at this . point in the
calibration sequence. If the span and zero of the indicator
ara to be changed, all information Is transferred to the
permanent memory at the end of the calibration sequence.
Press anc hold tha %P button unti! the indicator displays
4, immediately release the button and the indicator will
display an afternating E and 4. This shows that the
calibration sequance may either be conciuded or continued.

Exit from the calibration sequence
Press and hold the A or ¥ button unti the display
returns to the normal display mode. The new
decimal point and display resolution settings will be
stored in permanent memaory.

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 camy to the next most
significant whan It is incremented above 9 or below 0. For
example, incrementing the 1000's digit above 9, causes the
the most significant half digit (the leading 1 of the 4': digit
display) to be activated.

Zero adjustment

Adjust the input current from the calibration source
to exactly four milliamps, then press the %P button
until the display changes to show the existing zero
setling.

The 1000's digit will flash to show that this, and the
most significant half digit, may be adjusted by
prassing the A ¢ ¥ button.  To sel the 100's digit
press and hoid the %P button until the 100's digit
flashes., Immaediately retease tha button and adjust
the digit using either the Aor ¥ button. Repeat for
the next two digits until both are set to the required
figures.

Span adjustment
While the Ieast signiticant digit is flashing following
completion of the zejo adjustment, press and hold
the %P button untit 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 span setting is
displayed.
The 1000's digit will flash to show that this, and the
most significant half digit, may be adjusted by
prassing 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 bolh are set 1o 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 sStored in the
permanent memory. Whan compiete the indicator
will automnatically return to the display mode.
Note: When calibrating the indicator, the actual
display at 20mA is shown, ngt the span.

if no further calibration adjustments are required, remove the
link between terminals 7 and 8 to prevent accideniai or
unauthorised recalibration.

5.3 Callbration sequence for a square law input

When recalibrating a BAS527 or BAS528 indicator the
complete calibration sequence must be followed even if
only one parameler is 1o be changed. If at any point during
the calibration sequence an incorrect entry is made, the

indicator can be reset by pushing all three front panel
switches at the same time. This returns the indicator to the
display mode, and restores the callbration which axisted
before recalibration was attempted. ’

The root-extractor provides linearisation of the fiow 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, link terminals 7 and 8 on the
rear terminal block 10 put the front panel switchas into the
calibration mode.

Position of the linear/square root extactor lnk

The piug-in link which selects a linear or square-

root transfar function is located within the indicator.

To gain access remove the four corner M2 screws

from the rear panal, and slide the indicator about

5cm out of the anclosure. The position of the
plug-in link is shown in Fig 6. It the transfer

function of the indicator needs to be changed,

carefully reposition the link using a pair of long

nosed pliers.

Posltion of the decimal point .
To initiate calibration, press and hold the button
marked %P until the display shows P. 0
completion of this self check, the indicator will
display a flashing decimal point in the position
previously selected. {f no decimal point was
salected on the previous calibration, ail the decimal
points will flash. To change tha position, press
and hold the A or ¥ button until the decimal point
moves 10 the required position, or is absent ¥ no
decimal point is required.

Display resolution
Prass and hold the %P button untif the indicator
displays the number of digits resolution previously
selected. To changs the resolution press and hold
the A or ¥ button until the required resciulion I8
displayed. 1, 2, 5 or 10 digit resolution may be
salected.

if the zerc and span of the indicator are not to be changed,
the new decimal point and display resolution seftings may
be stored in permanent memory at this point in the
calibration sequence. If the span and zero of the indicator
are to be changed all information is transferred to tI.

permanent memory at the end of the calibration: sequence.
Press and hold the %P button until the indicator displays
4, immediately release the bufton and the indicator will
display an aternating 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 new
decimal point and display resolution settings will be
stored in permanent memaory. '

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 cary to the next most
significant digit when it is incremented above 9 or below 0.
For example, incrementing the 1000's digit abova 9, Causes
the the most significant half digit (the leading 1 of the 4%
digit dispiay) to be activated.



Zero adjustment

When using the root-extractor the indicator will
always display zero with a 4mA input current. No
Zero elevation or suppression may be applied.
Adijust the input current from the calibration scurce
to exactiy four milliamps, then prass the %P bution
until the display changes to 0000 with the mast
significant digit flashing. Press and release the
%P button three times until 0000 is displayed with
the least 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, 10 ensure that the percentage
function operates correctly.

Span adjustment
While the least significant digit of the display is
flashing following completion of the zero
adjustment, press and hold the %P button until the
indicator displays a flashing 20. Adjust the input
current from the calibration source 1o exactly
20mA, and again press and hold the %P button
until the current span setting is displayed.
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 A or ¥ butons.
Repeat for the next two digits until bolh are set 10
the required figures. Wnen the least significant
digit has been set, again press the %P buiton until
the indicator displays E which shows thal all the
calibration information is being stored n the
permanent memory. When complete the indicator
will automatically return to the display mode.
Note: When calibrating the indicator, the actual
display at 20mA is shawn, not the span.

If no further calibration adjustments are required, remove
the link between terminais 7 and 8 to prevent accidental or
unauthorised recalibration.

6 Maintenance

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

Symptom Cause Solution
No display Incorrect wiring Correct wiring error,
to indicator indicator will not be

damaged by reversed
connections

Indicator Positive The indicator has

displays Qver-range been incorrectly

HHHH calibrated & is

tying 1o display a
number greater than
19999 or I/P current is
greater than approx
20.5maA.

Symptom Cause Solution
Indicator Negativa The indicator has
displays over-range been incomrectly
LLie calibrated & is
trying to display a
number less than
-19999 or UP current
less than approx 3.5mA.
Unstable 4/20mA input  Reduce ripple
display. More  current contains content or reduce
than +1 digit large rippie resolution of the
of jitter. current indicator
Insufficient Check supply
voltage 10 - voitage & voitage
operate indicator drops caused by all
i@. less than components within
1.1V the loop

Continuous resel 4/20mA input
or no initialisa-  current too
tion sequence  low

Check input current
and ensure that i is
greater than 3.5mA

Front panel Incarrect Refar to section 2.1
switches do not fitting of

give desired calibration

display enable link

6.2 Fault Finding After Commissioning

ENSURE PLANT SAFETY BEFORE STARTING
MAINTENANCE

if an indicator fails after it has been operating correctly, tha
toliowing procedure shouid be used:

Symptom Cause Solution
No display, no Short or open  Check all wiring
vollage across  circuit in wiring,
terminals or fault in
indicator

Unstable dispiay

4/20mA current

Find source of rippie

More than =1  has developed and i# necessary

digit of jitter large ripple reduce indicator
component resolution
Insufficient vol-  Check supply voitage
tage to operate & voltage drops .
indicator ie. caused by all compo-
less than 1.1V nents within the loop

If the above procedure does not reveal the cause of the
fault, it is recommendad that the indicator is removad from
the panel and replaced with another unit. This can be
achieved quickiy by unplugging the terminal biock from the
suspect indicator and plugging it into the replacement unit.

6.3 Servicing

The indicators have been designed so that they can easlly
he replaced without disturbing the field wiring. The
indicalors can be calibrated on sits, so a singlé spare
instrument is therefore able 1o replace any indicator which
fails. BEKA Associates and most distribuiors maintain a
stock of indicators which can be used if a customer is
unable 1o juslify purchasing a spare.



BEKA Associates recommend that, except under
axceptional circumstances, faulty indicators are returned 10
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
relumed 10 BEKA Associates or the local distributor from
whom the instrument was purchased. It is helptul if a briel
description of the fault symptoms can be provided.

7 Accessories

7.1 Scale Card

The indicators have a window on the right hand side ot the
liquid crystal display 10 hold a cai@ showing the uniis of
measurement 8.9.°C, bar, RPM. Indicators can be supplied
with scale cards printed with any units specified by the
customer at the time of ordering. i a printed scale card is
not requested when the indicator is ordered, a blank card

will be provided.

o LCCECCT 2

)

Fig 7 Removal of indicator from enciosure

Scale cards can easily be marked of changed on site as

foliows: i« Lot

i Remaove the indicator trom its case - see Fig 7

i Carefully remove scale card.

i Mark legend onto scale card using a stencl or
transfer.

v Replace scale card in cormect position and sacure.

v Reassembly the indicator.

7.2 Tagging

indicators can be supplied with a thermally printed plastic
tag plate screwed to the rear of the encloswe. This tag is
not visible from the front of tha instrument after installation.

8 Customer Comments

BEKA Associates is always pieased to receive commants
trom customers about products and services. All
communications are acknowledged and whenever possible,
suggestions are acted upon.

B \
e o Aermove the four corner M2 screws from the rear

panel

oo i i

Carelully siide the indicator out of the enclosure



APPENDIX 1: Product Specification

Input
Current
Voltage drop at 4mA
Voltage drop at 20mA

4 to 20mA

Less than 0.7V at 20C
Less than 1V at 20°C
Less than 1.1V @ -20°C

Overrange +200mA max.
Display

Type 4V, digits (-19999 10 19999)
BAS27:10mm high display
BA528:20mm high display

Span Adjustable between:
Linear input 0 and =+ 19999
Square law input 0 and 19999

Zero Adjustable between;
+ 19999 with 4mA input
linear inputs only

Polarity Automatic minus sign

Decimal point 1 of 4 positions, or absent

1.25 per second linear input
1 per second square law input

Reading rate

Overrange Indicates HHHH for readings
. greater than + 19993 or approx
20.5mA input current.
Underrange Indicates LLLL tor readings less
-19999 or approx 3.5mA input
current.
Calibration Terminals 7 & 8 linked
Front panel push buttons
sel:

Display at 4 & 20mA
1, 2, 5 or 10 digits

Display calibration
Display resolution

Decimal point 1 of 4 positions or absent
Internal piug-in link
selects: Linear or square law input

Calibration Inhibit Terminals 7 & 8 not linked

Front panel push buttons

select: Display with 4mA input
Display with 20mA input
Display as a percentage of span
Accuracy
At including
non linearity & hysteresis
Linear input +0.02% of display =1 digit

+16uA at input =1 digit for input
currents between 4.04 and 20mA
(5 10 100% of flow)

Square law input

Temperature effect on:
Zero

Span

Less than 25ppm of span/°C
Less than 50ppm of span/°C
Series mode rejection  Less than 0.025% of span error
tor 1mA pk to pk 50/60Hz signal

RF rejection Less than 0.8% of span error
for 10V/m field strength between
27 & 1000MHz
Environmenta)
Operating temperature  -20 to +60°C
Humidity 10 95% RH @ 40°C
Front of enclosure IP65
Rear of enclosure P54
Mechanical
Terminals Screw clamp for 0.5 10 1.5mm
Terminal block removable
Waeight BA527 0.4kg
BA528 0.6kg
Rimension BAS527 48 x 96 x 146mm

BAS28 72 x 144 x 146mm

Accessories
Typeset scale card

Tag plate

Dimensions{mm)

Specify legend required

Note: blank scale card suppiiad
if typesatiing is not requested
Thermally printed piastic tag plaie
screwed to rear of indicator

BASZ?

Fane) cut-out §
R T
oy I W
J
?- i
3
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)
1 B A4
- %
(:9999]
Scale card
BAS528 .
Parel cut-out %
R a—
exgizer] [} !
J J |
2
¥
— oo !
199391 1| |
4. .
; ¥
Scale card
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