BA364D
Intrinsically safe
externally powered
field mounting
counter, timer,
tachometer and clock

Issue 10
Certification
information
label
///—ﬁ Displa
Pulse input §TAG NUMBER ; ]
nicatr ~ & BO00806688 Selectable

E ®—1  Second

I Jle Display
Optional external

push buttons

Field terminals
located in separate

compartment .
P Annunciators for

optional alarms

Issue: 10
14" March 2007



CONTENTS

1. Common features
1.1 Structure of instruction manual

1.2 Operation
1.2.1 Counter
1.2.2 Timer
1.2.3 Tachometer
1.2.4 Clock

1.3 Initialisation

1.4 Intrinsic safety certification
1.4.1 ATEX certification
1.4.2 Power supply
1.4.3 Pulse input terminals
1.4.4 Remote reset terminals
1.45 Zones, gas groups & T rating
1.4.6 Certification label information

1.5 Installation
1.5.1 Location
1.5.2 Installation procedure
1.5.3 EMC

1.6 Programming
1.6.1 Security override link

1.7 Servicing
1.7.1 Routine maintenance
1.7.2 Guarantee

1.8 Customer comments
1.9 Accessories
1.9.1 Units of measurement and
instrument identification.
1.9.2 Pipe mounting kits
1.9.3 Stem mounting kit
1.9.4 Optional external push-buttons
1.9.5 Optional control outputs / alarm
outputs
1.9.5.1 Solid state output
1.9.5.2 Intrinsic safety

1.9.6 Optional pulse output
1.9.6.1 Intrinsic safety

1.9.7 Optional 4/20mA output
1.9.7.1 Intrinsic safety

1.9.8 Optional display backlight
Appendix 1 ATEX dust certification

Appendix 2 FM Approval for use in the USA

2. Use as a Counter
3. UseasaTimer
4, Use as a Tachometer

5. Useas aClock

Please read section 1 plus the section describing the function
that you wish to use.

The BA364D is CE marked to show compliance with the European Explosive Atmospheres Directive
94/9/EC and the European EMC Directive 89/336/EEC




1 COMMON FEATURES

The BA364D is a multifunction intrinsically safe
field mounting instrument that may be
programmed on-site as a counter, timer,
tachometer or as a clock. Complying with the
European ATEX Directive, the instrument has
been certified intrinsically safe for use in
explosive gas and combustible dust
atmospheres.

ATEX dust certification is available as an option -
see Appendix 1.

For use in the USA a version having FM intrinsic
safety and nonincendive approval is available —
see Appendix 2.

Housed in a robust IP66 glass reinforced
polyester (GRP) enclosure with an armoured
glass window, the BA364D is surface mounting,
or may be pipe mounting using one of the
accessory kits described in section 1.9.2

1.1 STRUCTURE OF INSTRUCTION MANUAL
This instruction manual is divided into five
sections. The first covers the common features
of the instrument. The remaining are self
contained sections each describing one of the
BA364D functions.

Please read section 1
plus the section
describing the function
that you wish to use.

1. Common features of the instrument
including installation, intrinsic
safety and accessories.

2. Use as a counter
3. Use as atimer
4. Use as a tachometer

5. Use as a clock

1.2 OPERATION

Fig 1.1 shows a simplified block diagram of the
BA364D. The instrument may be programmed
on-site as a counter, timer, tachometer or as a
clock. The two inputs may be individually
configured to accept voltage, contact, open
collector or 2-wire proximity detector inputs.
Accessories include a pulse output, 4/20mA
analogue output and two solid state control
outputs.

Power{1]*— | . i switch
Supply-2 —— a1l output
Voltage, Optional (——hai 1
switch, 1+ switth {_ %0y o iten
open Inzut—G— o outputs | output
collector * L] l)EIJH 2
or Processor % H
proximity |Input-st— =3 Optillmal _
B - | | pulse |
detector | 8 10 g |~
Optional __""éﬂ
420mA {_ |
output
Reset |7 I
eset |
— i1 Optional — Fgy
backlight1_ __
) BA384D acki B2

Fig 1.1 Simplified block diagram of BA_364D

1.2.1 Counter
When configured as a counter the BA364D will
accept pulses on one or both inputs and may be
programmed to display:

Input A + InputB

Input A - InputB

Input A, direction controlled by input B

Input A and B quadrature input
(for position sensing)

An optional pulse output, 4/20mA analogue
output and alarm contacts are available.

See section 2 of this manual for a detailed
description of counter functions.

1.2.2 Timer

The timer functions may be started and stopped
from input A alone, inputs A and B, or from the
front panel pushbuttons. Elapsed time may be
displayed in hh:mm or hh:mm:ss format. The
instrument will normally be ordered with two
optional solid state control outputs.

See section 3 of this manual for a detailed
description of the timer functions.

1.2.3 Tachometer

When programmed as a tachometer the BA364D
has one input which may be conditioned to
operate with most types of pulse output
transducer. The instrument will display rotational
speed per second, minute or hour, or linear
speed in engineering units. To assist with routine
maintenance, a run-time counter records the
number of hours the monitored machinery has
been operating. Optional alarms and an analogue
4/20mA output are available.

See section 4 of this manual for a detailed
description of the tachometer functions.
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1.2.4 Clock

When programmed as a digital clock the BA364D
will display local time within a hazardous area.
The two optional solid state outputs may be
programmed to turn on and off twice during each
24 hour period.

See section 5 of this manual for a detailed
description of the clock functions.

1.3 INITIALISATION

Each time power is applied to the BA364D
initialisation is performed. After a short delay the
following display sequence occurs:

All segments of the display are activated
for about 2 seconds.

The product firmware and versionnumber
are shown on the top display and the
current instrument function i.e. Countr,
ELAPSE, tACHO or CLOC are displayed
on the lower display for 2 seconds.

The BA364D starts to function using the
calibration information stored in the
permanent memory.

1.4 INTRINSIC SAFETY CERTIFICATION

1.4.1 ATEX certification

The BA364D has been issued with EC-Type
Examination Certificate number ITSO1ATEX2003
by Notified Body Intertek Testing Services (ITS)
confirming compliance with the European ATEX
Directive 94/9/EC for Group I, Category 1, gas
and dust atmospheres, EEx ia IIC T5. The
instrument bears the Community Mark and
subject to local codes of practice, may be
installed in any of the European Economic Area
(EEA) member countries. ATEX certificates are
also acceptable for installations in Switzerland.

This manual describes installations in explosive
gas atmospheres which conform with BS
EN60079:Part14:2003 Electrical Installation in
Hazardous Areas. When designing systems for
installation outside the UK, the local Code of
Practice should be consulted.

For use in the presence of combustible dust,
please refer to Appendix 1 which describes
installations complying with BS EN 50281-1-
2:1999.

1.4.2 Power supply

When installed in a hazardous area the BA364D
must be powered via a Zener barrier or galvanic
isolator from a dc supply located in the safe area.

The input safety parameters for terminals 1 and 2

are: U = 28Vdc
li = 100mA dc
Pi = 07W

Any certified Zener barrier or galvanic isolator
with output safety parameters within these limits
may be used. Two system certificates provide
guidance to help selection of suitable devices.

The maximum equivalent capacitance and
inductance between terminals 1 and 2 is:

20nF

Ci
[ 20 H

Li

When installing a system not covered by the
BA364D system certificates, these figures must
be subtracted from the maximum cable
parameters for the certified device powering the
BA364D.

1.4.3 Pulse input terminals

The BA364D has two identical inputs designated
A (terminals 3 & 4) and B (terminals 5 & 6).
Each may be connected to a voltage pulse,
switch, open collector or certified intrinsically safe
2-wire proximity detector. The safety parameters
of each input are:

U = 28Vdc

li = 100mA dc
Pi = 07W

Uo = 10.5Vdc
lo = 9.2mAdc
Po = 24mW

Note: when programmed as a tachometer only
one input may be used and when programmed
as a clock neither of the inputs are available.

Hazardous area mechanically operated switches
comply with the requirements for simple
apparatus and may be directly connected to
either input. Similarly, optically isolated open
collector outputs that comply with the
requirements for simple apparatus may also be
directly connected to either input.

The BA364D system certificates specify some of
the intrinsically safe 2-wire proximity detectors
that may be connected directly to the two
instrument inputs. Other certified intrinsically
safe detectors may be used providing their input
safety parameters less than the BA364D output
parameters.



Voltage pulses may be connected to one or both
inputs. They must be from a certified intrinsically
safe source within the hazardous area, or
connected via a Zener barrier or galvanic isolator
from any safe area pulse source. The output
parameters of the barrier or isolator must be less
than the BA364D input parameters.

To comply with certification requirements, all
transducers and associated field wiring
connected to the BA364D input terminals must
be able to withstand an ac test voltage of 500V
rms to earth or frame of the apparatus for one
minute. The maximum equivalent capacitance
and inductance between the pulse input terminals
3&4and5&6is:

20nF
20 H

Ci
Li

When installing systems not covered by the
BA364D system certificates, these figures must
be subtracted from the maximum cable
parameters for the certified device connected to
the BA364D input.

1.4.4 Remote reset terminals

When programmed as a counter, timer or clock
the BA364D display can be reset or synchronised
by connecting terminals 7 and 8 together for
more than one second. These terminals have
the following input and output safety parameters:

U = 28Vdc

li = 100mA dc
Pi = 07W

Uo = 3.8Vdc
lo = 1.7mAdc
Po = 2.0mwW

The display may be reset from within the
hazardous area by any mechanically operated
switch connected directly to terminals 7 & 8.

To reset the display from the safe area a Zener
barrier or intrinsically safe relay is required to
transfer the contact closure into the hazardous
area. Almost any intrinsically safe relay with
certification permitting the contacts to be
connected to equipment in the hazardous area
may be used. A positive diode return Zener
barrier may also be used. The system
certificates list suitable devices and define the
maximum cable parameters.

1.4.5 Zones, gas groups and T rating

The BA364D has been certified compliant with

the requirements for Group Il, Category 1 G, EEX

ia IIC T5 (Tamb —-40 to 60°C) equipment

specified by the ATEX Directive. When

connected to a suitable system the BA364D may

be installed in:

Zone 0 explosive 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 to occur, and if it does
will only exist for a short time.

Be used with gases in groups:
Group A propane
Group B ethylene
Group C hydrogen

Having a temperature classification of:

T1 4500C
T2 300°C
T3 200°C
T4 1359C
TS5 1000C

At an ambient temperature between —40 and
+60°C.

Note: the guaranteed operating temperature
range is —20 to +60°C

This allows the BA364D to be installed in all
Zones and to be used with most common
industrial gases.

1.4.6 Certification label Information

The certification label is fitted in a recess on the
top of the enclosure. It shows the ATEX
certification information, BEKA associates name
and web site address. Non European certification
information may also be included. The
instrument serial number and date of
manufacture are recorded on a separate label
inside the terminal compartment

BA364D Counter, Timer, Tachometer & Clock

C€ 035 Ex' 1l 16 Tamb =-40°C to +60°C
EExiallC TS ITSOIATEX2003

Year of manufacture shown within terminal compartment
BEKA associates Ltd Hitchin England www.beka.co.uk
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1.5 INSTALLATION

1.5.1 Location

The BA364D is housed in a robust IP66 glass
reinforced polyester (GRP) enclosure
incorporating an armoured glass window and
stainless steel fittings. It is suitable for exterior
mounting in  most industrial environments,
including offshore and waste water treatment
installations. Please consult BEKA associates if
high vibration is anticipated.

The BA364D enclosure is surface mounting.
Accessory kits described in sections 1.9.2 & 1.9.3
of this manual enable the instrument to be
mounted onto a vertical or horizontal pipe, or to
be supported by conduit.

The field terminals and the two mounting holes
are located in a separate compartment with a
sealed cover allowing the instrument to be
installed without exposing the display assembly.

The BA364D earth terminal is connected to the
internal EMC filters. To achieve the stated radio
frequency interference rejection this terminal
should be connected to a local earth, or to a
cable screen which is earthed in the safe area.
The BA364D enclosure is supplied with a
bonding plate to ensure electrical continuity
between the three conduit / cable entries.

1.5.2 Installation Procedure
Fig 1.2 illustrates the instrument
procedure.

installation

a. Remove the instrument terminal cover by
unscrewing the two captive ‘A’ screws.

b. Mount the instrument on a flat surface and
secure with two M6 screws through the 'B'
holes. Alternatively use one of the
mounting kits described in sections 1.9.2
and 1.9.3

c. Remove the temporary dust seals from the
three cable entries and install the required
glands, conduit fittings or blanking plugs.
Note: the temporary dust seals do not
provide IP66 protection.

d. Connect the field wiring to the terminals as
shown in Fig 1.3.

e. Replace the instrument terminal cover and
evenly tighten the two 'A' screws.

— =

) &)
DISPLAY Step A
> > Femove the terminal
GC  CB  coverbyunscrewing
the two 'A' screws
@p Am
e —

i) 5

DISPLAY

Step B

Secure the instrument
to a flat surface with MG
screws through the
twi ‘B holes.
Alternatively use a pipe
mounting kit.

Steps CandD

Install cable glands,
conduit fitings or
blanking plugs and
terminate field wiring .
Finally replace the
terminal cower

and tighten the

b0 A screws .

Fig 1.2 BA364D installation procedure

1.5.3 EMC

The BA364D complies with the requirements of
the European EMC Directive 89/336/EEC. For
specified immunity all wiring should be in
screened twisted pairs, with the screens earthed
in the safe area. To prevent circulating currents,
cable screens should only be earthed at one
point in the safe area.

The BA364D earth terminal should be connected
to a local earth, or to a cable screen which is
earthed in the safe area.
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Fig 1.3 Dimensions and terminal connections

1.6 PROGRAMMING

Detailed programming information is contained in
each of the four function sections of this
instruction manual.

1.6.1 Security override link

To prevent accidental adjustment, or tampering,
access to the programme menus may be
protected by a four digit security code. If the
security code is lost, access to the programmable
functions can be obtained by moving the internal
security link to the override position. The original
security code can then be viewed by selecting
'COdE' from the main menu and pressing P.

To gain access to the security code link, remove
the instrument control cover by undoing the two
‘C’ screws — see Fig 1.2. If the instrument is
fitted with external push-buttons the connecting
ribbon cable should be unplugged. The security
code override link is located on the inner row of
the five pin connector shown in Fig 1.4.

Security code
operational

Security code
override

Fig 1.4 Location of security override link

1.7 SERVICING

A fault finding guide is contained in each section
of this manual. If this does not reveal the cause
of the problem, our sales department will be
pleased to help you. Faulty BA364D instruments
should be returned to BEKA associates for repair,
or to our agent in your area, for repair.

1.7.1 Routine maintenance

The mechanical condition of the instrument
should be regularly checked. The interval
between inspections depends upon

environmental conditions. We recommend that
initially instruments should be inspected annually.

1.7.2 Guarantee

Instruments which fail within the guarantee period
should be returned to BEKA associates or our
local agent. It is helpful if a brief description of
the fault symptoms is provided.

1.8 CUSTOMER COMMENTS
BEKA associates is always pleased to receive
comments from customers about our products
and services. All communications are
acknowledged and whenever possible,
suggestions are implemented.
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1.9 ACCESSORIES

1.9.1 Units of measurement & instrument
identification

All instruments are fitted with a display label
behind the armoured glass window. This label
can be supplied printed with any units of
measurement and tag information specified when
the instrument is ordered. Alternatively the
information may be added on-site via an
embossed strip, dry transfer or a permanent
marker.

To gain access to the display label remove the
terminal cover by unscrewing the two 'A’' screws
which will reveal two concealed 'D' screws.
Remove all four 'D' screws and carefully lift off
the front of the instrument - see Fig 1.2.  Add
the required legend to the display label, or
replace with a new pre-printed label which can be
supplied by BEKA associates.

The BA364D can also be supplied with a blank or
custom engraved stainless steel plate secured by
two screws to the side of the instrument
enclosure. This plate can accommodate:

1 row of 9 alphanumeric characters 10mm
high.

or 1 row of 11 alphanumeric characters 7mm
high

or 2 rows of 18 alphanumeric characters 5mm
high.

1.9.2 Pipe mounting kits
Two pipe mounting kits are available for securing
the BA364D to a horizontal or vertical pipe.

BA392D Stainless steel bracket secured by
two worm drive hose clips for 60 to
80mm outside diameter pipes.

BA393 Heavy duty stainless steel bracket

secured by a single V' bolt. Wil

clamp to any pipe with an outside
diameter between 40 and 80mm.

1.9.3 Stem mounting kit

The BA395 stem mounting kit comprises a short
length of stainless steel conduit with a male M20
x 1.5 thread at both ends. This enables the
BA364D to be connected to and supported by
any equipment having an M20 conduit port.

1.9.4 Optional external push-buttons

For applications requiring frequent access to the
programme menus, the BA364D can be supplied
with an external membrane keypad. These push-
buttons which maintain the I[P66 enclosure
integrity allow all functions to be controlled
without removing either of the enclosure covers.

1.9.5 Optional control outputs / alarm outputs
The BA364D can be supplied with two
programmable solid state single pole outputs.
The function of these outputs depends upon how
the BA364D has been programmed i.e. as a
counter, timer, tachometer or as a clock. Full
programming information is contained in each
section of this manual

WARNING
These control outputs should not be
used for critical safety applications
such as an emergency shut down
system.

When the BA364D power supply is
turned off or disconnected, both
control outputs will open irrespective
of how they have been programmed.

Annunciators on the instrument display indicate
the status of both control outputs.

1.9.5.1 Solid state output

Each output is a galvanically isolated single pole
solid state switch as shown in Fig 1.5. The
outputs are polarised and current will only flow in
one direction. Terminals Al and A3 should be
connected to the positive side of the supply.

Ron = 5 +0.6V
Roff = greater than 180k
Note: Because of the series protection diode
some test meters may not detect a
closed alarm / control output.
50 0.6V +
(A1,A3) M - (a1,A3)
1 E( 180k == 40nF 3ov
(A2, A4) (A2, A4)

Fig 1.5 Equivalent circuit of each control output



1.9.5.2 Intrinsic safety

Both control outputs comply with the
requirements for simple apparatus specified in
Clause 5.5 of EN50020:1994. This allows them
to be connected to any intrinsically safe circuit
protected by a certified Zener barrier or galvanic
isolator providing that the output parameters of
each circuit do not exceed:

Uo = 28Vc
lo = 200mAdc
Po = 0.85W

No system certificate has been issued for the
BA364D switch contact outputs, as the system
certificate for the circuit to which the alarms are
connected remains valid.

The maximum equivalent capacitance and
inductance of each BA364D control output is:

Ci
Li

40nF
30uH

To determine the maximum permissible cable
parameters, the equivalent output parameters
must be subtracted from the maximum cable
capacitance and inductance specified by the
system certificate of the circuit connected to each
control output.

1.9.6 Optional pulse output

The BA364D can be supplied with an isolated
solid state pulse output for use when the
instrument is programmed as a counter. Section
2 of the manual explains the use and
programming of this option

1.9.6.1 Intrinsic safety

The pulse output is an optically isolated separate
intrinsically safe circuit that has zero output
safety parameters and therefore complies with
the requirements for simple apparatus. This
allows terminals P1 and P2 to be connected to
any intrinsically safe circuit protected by a
certified Zener barrier or galvanic isolator
providing the output parameters do not exceed:

Uo = 28V
lo = 100mA dc
Po = 0.7W

The maximum equivalent capacitance and
inductance of the BA364D pulse output is:

Ci
Li

20nF
20uH

To determine the maximum permissible cable
parameters, these figures must be subtracted

from the maximum permitted cable capacitance
and inductance specified by the system
certificate of the circuit connected to the BA364D
— usually a Zener barrier or galvanic isolator.

1.9.7 Optional 4/20mA output

The BA364D can be supplied with an optically
isolated 4/20mA current sink which may be used
when the instrument is programmed as a counter
or as a tachometer. When the BA364D is
programmed as a counter, the 4/20mA output
may be proportional to pulse input rate or the
total number of pulses. When programmed as a
tachometer the current is proportional to
rotational speed.

Note: The 4/20mA current output is not available
when the BA364D is programmed as a timer or
as a clock.

1.9.7.1 Intrinsic safety

The 4/20mA output is an optically isolated
separate intrinsically safe circuit which has zero
output safety parameters and therefore complies
with the requirements for simple apparatus. This
allows terminals C1 and C2 to be connected to
any intrinsically safe circuit protected by a
certified Zener barrier or galvanic isolator
providing the output parameters do not exceed:

Uo = 28V
lo = 100mA
Po = 0.7W

The maximum equivalent capacitance and
inductance of the optional 4/20mA output at the
terminals is:

Ci
Li

2nF
8uH

To determine the maximum permissible cable
parameters, these figures must be subtracted
from the maximum cable capacitance and
inductance specified by the system certificate of
the circuit connected to the BA364D 4/20mA
output — usually a Zener barrier or galvanic
isolator.

COMMON FEATURES



1.9.8 Optional display backlight

The BA364D can be supplied with LED
backlighting to improve display contrast when the
instrument is installed in a poorly illuminated
area. The backlight is segregated from the
measuring circuit and has been certified as a
separate intrinsically safe circuit. System
certificates for use with Zener barriers and
galvanic isolators have therefore been issued.

The backlight must be powered from the safe
area via a Zener barrier or a galvanic isolator as
shown in Fig 1.6. Any certified Zener barrier
may be used providing the output parameters do
not exceed:

Uo = 28V
lo = 159mA
Po = 0.8W

The system certificate lists some of the galvanic
isolators which may be used.

The maximum equivalent capacitance and
inductance at the backlight terminals is:

Ci
Li

40nF
30pH

To determine the maximum permissible cable
parameters, these figures should be subtracted
from the maximum cable capacitance and
inductance specified by the barrier or galvanic
isolator powering the backlight. The system
certificates specify maximum cable parameters
for some devices.

Hazardous area Safe area
0 o
I
° BaseaD °©
I
B2 B1 21
+ + 1
+
24V dc
! power
| supply
[
|
N
28V 3000
! barrier
for display
Y backiight

Fig 1.6 Backlight powered by Zener barrier
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Appendix 1
ATEX dust certification

A1.0 ATEX dust certification

In addition to ATEX certification permitting
installation in explosive gas atmospheres which
is described in the main section of this instruction
manual, the BA364D is available ATEX certified
for use in the presence of combustible dusts. If
ATEX dust certification is required it must be
requested when the BA364D Counter, Timer,
Tacho, Clock is purchased.

WARNING
Before installing a BA364D in the
presence of a combustible dust, ensure
that the certification information label
which is located on the top of the
instrument specifies dust certification -
see section A1.2

Al.1 Zones and Maximum Surface
Temperature

The BA364D has been ATEX certified as Group
Il, Category 1 GD apparatus Tamb = -20 to 60°C,
with a Maximum Surface Temperature of 80°C.
When installed as specified by EN 50281 Part 1-
2 ‘Selection, installation and maintenance of
electrical apparatus protected by enclosures’, the
instrument may be installed in:

Zone 20 explosive atmosphere in the
form of a cloud of
combustible dust in air is
continuously present, or for
long periods or frequently.

Zone 21 explosive atmosphere in the

form of a cloud of

combustible dust in air is
likely to occur occasionally
in normal operation.

Zone 22 explosive atmosphere in the

form of a cloud of

combustible dust in air is not
likely to occur in normal
operation, but if it does

occur, will only persist for a

short period.

11

Be used with dusts having a Minimum Ignition
Temperature of:

Dust cloud 120°C

Dust layer on BA364D 155°C

up to 5mm thick

Dust layer on BA364D Refer to

over 5mm thick. EN500281
part 1-2

At an ambient temperature between -20 and
+60°C

A1.2 Certification Label Information

The certification label is fitted in a recess on the
top outer surface of the enclosure. It shows the
ATEX dust certification information including the
maximum surface temperature and ingress
protection, plus the ATEX gas certification
information. Non European information may
also be shown.

BA364D Counter, Timer, Tachometer & Clock

16 Tamb =-40°C to +60°C
CE€ o3 @ Il 1GDT80°C Tamb =-20°C to 460°C IP§§

EExiallC TS ITSO0IATEX2003

Year of manufacture shown within terminal compartment
BEKA associates Ltd Hitchin England www.beka.co.uk

The instrument serial number and date of
manufacture are recorded on a separate label
inside the terminal compartment.

Al1.3 Calibration & maintenance

The ATEX dust certification relies on the
instrument enclosure being dust-tight. Therefore
the control and terminal covers should only be
removed when dust can not enter the instrument
enclosure. Before replacing the control and
terminal covers ensure that the sealing gaskets
are undamaged and are free from foreign bodies.

COMMON FEATURES



Appendix 2
FM approval for use in USA

A2.0 Factory Mutual Approval

For installations in the USA, a version of the
BA364D and accessories have been approved
intrinsically safe and nonincendive by FM
Approvals, project identification 3022309. Copies
of the Certificate of Compliance are available
from the BEKA associates sales office and from
the BEKA web site www.beka.co.uk.

The FM Approved version of the BA364D
counter, timer, tachometer and clock is identical
to the ATEX version except the three M20 x 1,5
tapped cable entries are replaced by three plain
unthreaded 22.25mm diameter entries.
Approved hubs and glands are listed in note 8 of
intrinsically safe control drawing CI330-33 and
note 5 of nonincendive control drawing CI330-35.
The certification label on the FM Approved
version includes ATEX gas certification
information so that the rate totaliser may be used
in systems covered by either authority.

A2.1 Intrinsic safey approval

The BA364D is approved to the FM Class 3610
intrinsic safety standard. Installations must
comply with BEKA associates Control Drawing
CI330-33, which is attached to this Appendix,
ANSI/ISA RP12.06.01 ‘Installation of Intrinsically
Safe Systems for Hazardous (Classified)
Locations’ and with the National Electrical Code
ANSI/NFPA7O.

The BA364D has a T4 rating at ambient
temperatures up to +60°C and may be used with
the following gases and dusts:

Intrinsic Safety
Division 1 or 2
Class| GroupA&B
Group C
Group D
Class Il GroupE,F&G
Class
Zone 0,1 o0r2
Class 1 Group lIC
Group 1IB
Group lIA
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The FM entity parameters are similar to the
ATEX parameters. The intrinsically safe circuits
shown in this manual may therefore be used for
installations in the USA, providing the Zener
barriers and galvanic isolators are FM Approved
and comply with BEKA associates Control
Drawing CI330-33.

A2.2 Nonincendive approval

The BA364D is Class 3611 nonincendive
approved by Factory Mutual allowing it to be
installed in Division 2 Classified Areas without the
need for Zener barriers or galvanic isolators.
Installations must comply with the BEKA
associates Control Drawing CI330-35, which is
attached to this Appendix, and with the National
Electrical Code ANSI/NFPA70.

The BA364D has a T4 rating at ambient
temperatures up to +60°C and may be used with
the following gases and dusts:

Nonincendive
Division 2
Class| GroupA&B
Group C
Group D
Class Il GroupE,F&G
Class Il
Zone 2
Class| Group lIC
Group IIB
Group lIA
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< HAZARDOUS (CLASSIFIED) LOCATION UNCLASSIFIED LOCATION
[eR
< BA364D LOCATIONS: BA368C LOCATIONS:
. Class |, Division 1, Groups A, B,C, D Class |, Division 1, Groups A, B,C, D
T Class I, Division 1, Groups E, F &G Class I, Zone 0, Group IIC
O
Class Il 5
Class |, Zone 0, Group IIC
BA364D & BA368C BA364D SEE NOTE 1
Entity Parameters SEE NOTE 8 & 10
Terminals 1 & 2 or .
Ui =30V BA368C
li = 100mA dc SEE NOTE 7
Pi=0.7w POWER 1 -
Ci=0.02uF SUPPLY 2 B | SEENOTE 4 L |
Li =0.02mH
C
.g Terminals 7 & 8
9 Ui =30Vdc Uo=3.8Vdc
= li = 100mA lo = 1.6mA dc i
g Pi=0.7W Po =2mw L B
= Ci = 0.02pF Ca = 1000uF REMOTE 7 T B L |
Li = 0mH La = 1000mH RESET 8| LU OR SEE NOTE 4 ]
o Lo /4
8 Terminals B1 & B2 SEE I——
Ui =30V dc NOTE 6
) li = 159mA dc UNCLASSIFIED
2 Pi = 0.8W LOCATION
Ci = 0.04pF M EQUIPMENT
Li =0.03mH OPTIONAL B1 ||
SEE NOTE 4 ]
X Terminals P1 & P2 BACKLIGHT B2
b Ui =30V dc
z li=100mA dc L}
h o O Pi=0.7W
@co Ci = 0.02yF
62 = L =0.02mH OPTIONAL
L _ 3 S u
° c s Terminals C1 & C2 PULSE p2 ¥ |SEE NOTE 4 ||
w Ll a Ui =30V dc OUPUT
b7 S li = 100mA dc
. Pi=0.7W
@ k= Ci = 0.002uF .
% Li = 0.008mH
el
= = Terminals 3 & 4 OPTIONAL c1 ||
£ 3 Ui=30vdc  Uo=105Vdc 4/20mA c2 SEE NOTE 4 L
L li=100mAdc  lo=9.2mAdc OUTPUT .
T > Pi=0.7W Po = 24mW
g Ci=0.02uF  Ca=2.39uF
£ Li=0.02mH  La=300mH
[e]
¢ Terminals 5 & 6 ||
Ui =30vdc  Uo=10.5Vdc OPTIONAL Al .
li=100mAdc lo=9.2mAdc SEE NOTE 4 L |
Pi=0.7W Po = 24mW ALARM A2
S Ci=0.02uF  Ca=239uF
S Li=0.02mH  La=300mH |
<
. Terminals A1 & A2 and A3 & A4
° Ui =28Vdc Uo=0.7Vdc
@) li=200mAdc lo=1.3pA OPTIONAL A3 - L
Pi = 0.84W Po = 4.1pW ALARM Ad SEE NOTE 4 L
Ci=0.04pF Ca = 1000pA SEE NOTE 2
Li = 0.03mH La = 1000mH
VOLTAGE PULSE,
PROXIMITY DETECTOR
OR SWITCH CONTACT 3 |nPUT ! Note:
SEE NOTE 5 4 § No modification to be made
# without reference/approval
VOLTAGE PULSE, — ¥ from FM Approvals and
o PROXIMITY DETECTOR SEE ¥ BEKA Associates Design
% ;8 OR SWITCH CONTACT g INPUT NOTE 10 § Department.
*g © SEE NOTE 5
S| b
ol INPUTS IN HAZARDOUS (CLASSIFIED) LOCATION
© g © Title Drawn Checked Scale
SINE& FM Approvals Control Drawing for intrinsically safe RC NTS
) BA364D & BA368C Counter, Timer, Tachometer & Clack Drawing No. ~lzZz0_ 22
5 Sheet 1 of 4 C1HH0—35

File: CI330—33s1.dwg 18.05.05
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Date
22.04
2005

Iss.

° HAZARDOUS (CLASSIFIED) LOCATION UNCLASSIFIED LOCATION
a
= BA364D LOCATIONS: BA368C LOCATIONS:
. Class |, Division 1, Groups A, B,C, D Class I, Division 1, Groups A, B,C,D
¥ Class II, Division 1, Groups E,F&G Class |, Zone 0, Group IIC
© Class Ill
Class I, Zone 0, Group IIC ]
BA364D & BA368C BA364D SEE NOTE 1
Entity Parameters SEE NOTE 8
or
Terminals 1 & 2 L]
Ui =30V BA368C
Ii = 100mA dc SEE NOTE 7
Pi=07wW POWER 1 -
Ci = 0.02uF SEE NOTE 4 L |
Li= 0.02mH SUPPLY 2 T
C
2 Terminals 7 & 8
9 Ui =30Vdc Uo=3.8Vdc
= li = 100mA lo=1.6mA dc r o T |
=] Pi=0.7W Po =2mwW REMOTE 7 L |
2 Ci=0.02yF  Ca= 1000pF RESET g | L OR SEE NOTE 4 ]
Li= omH La = 1000mH [ /
9 SEE
DD Terminals 31 & B2 NOTE 6 R lLJ(’)\‘((::/.L\‘?i)SI\I]FIED
Ui =30V dc
. gé 105%"\/1\//* de EQUIPMENT
) 1=0. OPTIONAL Bl -
Ci = 0.04pF SEE NOTE 4 L |
Li = 0.03mH BACKLIGHT B2 ]
X Terminals P1 & P2
S Ui =30V dc
> li = 100mA dc .
% O Pi=0.7W OPTIONAL g B
@ - Ci = 0.02uF PULSE P> SEE NOTE 4 N
Bwm S Li = 0.02mH OUPUT
Qo5
a c < Terminals C1 & C2 1
% L § Ui =30V dc
li = 100mA d
0 - oW OPTIONAL
® = Ci = 0.0024F 4/20mA Co SEE NOTE 4 H
< Li = 0.008mH OUTPUT [
c 3
= e Terminals 3 & 4
< g Ui =30V dc Uo = 10.5V dc
< li=100mAdc  lo=9.2mAdc
‘f 2 Pi_ =0.7W Po = 24mwW OPTIONAL
2 Ci = 0.02uF Ca = 2.39uF ALARM SEE NOTE 4
€ Li=0.02mH  La=300mH
]
© Terminals 5 & 6
Ui =30Vdc  Uo=10.5Vdc
li=100mAdc lo=9.2mAdc
; AP iy OP TIONAL SEE NOTE 4
o) i =0.02p a =2.39l
2 Li=0.02mH La = 300mH ALARM
<
; Terminals A1 & A2 and A3 & A4
° Ui =28Vdc Uo=0.7vdc
O li=200mAdc lo=1.3pA
Pi=0.84W  Po=4.1uW ]
Ci=0.044F  Ca=1000pA SEE
Li=0.03mH  La=1000mH NOTE 10
2 INPUT SEE NOTE 4 ]
|
5
INPUT
6
]
o | | SEE NOTE 4 ||
C
ol 8
§ © SEE NOTE 2
5| @
o & INPUTS IN UNCLASSIFIED LOCATION
Title Drawn Checked Scale

FM Approvals Control Drawing for intrinsically safe RC NTS
BA364D & BA368C Counter, Timer, Tachometer & Clock Drawing No. C1330—33
Sheet 2 ooV O

File: CI330-33s2.dwg 18.05.05
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Notes:

1. The associated intrinsically safe barriers or galvanic isolators must be FM approved and the
manufacturers' installation drawings must be followed when installing this equipment.

2. The unclassified location equipment connected to the associated intrinsically safe barriers
must not use or generate more than 250V rms or 250V dc.

3. Installation should be in accordance with ANSI/ISA RP 12.06.01 "Installation of Intrinsically
Safe Systems for Hazardous (Classified) Locations" and the National Electrical Code
ANSI/NFPA 70.

4. One single channel or one channel of a dual channel barrier or galvanic isolator
with entity parameters complying with the following requirements:

Uo or Vt equal to or less than Ui

loor It equal to or less than li

Po equal to or less than Pi

La equal to or greater than Lcable + Li
Ca equal to or greater than Ccable + Ci

5. Hazardous (classified) location equipment complying with the requirements of note 4 and
the input parameters listed on Sheets 1 and 2 for Terminals 3 and 4, and 5 and 6, or

simple apparatus.
6. Simple apparatus or FM approved associated apparatus with contacts having entity
parameters complying with the following requirements:
Uo or Vt equal to or less than Ui
loor It equal to or less than li
La equal to or greater than Lcable + Li
Ca equal to or greater than Ccable + Ci

7. To maintain NEMA 4X protection between the BA368C and the mounting panel:
Four panel mounting clips should be used

Minimum panel thickness should be ~ 2mm (0.08inches) Steel
3mm (0.12inches) Aluminium

Outside panel finish should be smooth, free from particle inclusions, runs or

<
§ build-up around cut-out.
e Panel cut-out should be 66.2 x 136.0mm -0.0 +0.5
© (2.60 x 5.35 inches -0.00 +0.02)
Edges of panel cut-out should be deburred and clean
Each panel mounting clip should be tighened to between: 20 and 22cNm (1.77 to 1.95 inLb)
0 Cont.
sl 8
5l e
ke
5| B
2|
0|38 Title Drawn Checked Scale
Bla O
SYN FM Approved Control Drawing for intrinsically safe RC NTS
gl - BA364D & BA368C Counter, Timer, Tachometer & Clock Drawing No-. -
g G 133033

File: CI330-33s3.dwg 29.04.05
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8.  When installed in a hazardous (classified) location the BA364D shall be fitted
with cable glands / conduit hubs selected from the following table.

Metallic glands and hubs must be grounded — see note 9.

Class Permitted gland or conduit hub

Class | Any metallic or plastic cable gland or conduit hub that provides
the required environmental protection.

Class Il and Il | Crouse — Hinds Myler hubs
SSTG-1  STG-1 STAG-1
MHUB-1
0O-Z / Gedrey hubs
CHMG-50DT
REMKE hub
WH-1-G
Killark Glands
CMCXAA050 MCRO50  MCX050
9.  In addition to the supplied bonding plate, when 2 or 3 metallic glands or conduit

hubs are fitted to a BA364D, all metallic glands or conduit hubs must be connected
together and grounded.

10. CAUTION: The BA364D enclosure is manufactured from conductive plastic per
Article 250 of the National Electrical Code and enclosures shall be grounded using
the ‘E’ terminal on the terminal block.

11. Circuit connections to terminals 1 & 2; 7 & 8; B1 & B2; P1 & P2; C1 & C2;
Al & A2 and A3 & A4 shall be installed as separate intrinsically safe circuits in
accordance with the National Electrical Code.

°
a
Q.
<
he]
X
(@)
3
C
o 8
Bl
©
HE
2 &
o gg Title Drawn Checked Scale
s X . -
SIS FM Approved Control Drawing for intrinsically safe RC NTS
. ‘ S ron A . 0, Drawing No.
; BA364D & BA368C Counter, Timer, Tachometer & Clock 9 N_ %
8 Sheet 4 Cl330—335

File: CI330-33s4.dwg 16.05.05
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[2]57: associates

Appd.

Ckd.

First release

Modification

HAZARDOUS (CLASSIFIED) LOCATION UNCLASSIFIED LOCATION

BA364D LOCATIONS: BA368C LOCATIONS:

Class I, Division 2, Groups A, B,C,D Class |, Division 2, Groups A, B,C, D
Class I, Division 2, Groups E, F& G Class I, Zone 2, Group IIC

Class Il

Class |, Zone 2, Group IIC

BA364D
BA364D & BA368C SEENOTE5&7
or |
Terminals 1 & 2
BAseeC
Ci = 0.02uF
Li =0.02mH POWER 1
SUPPLY 2 L
Terminals 7 & 8
Vmax =30V dc Voc=3.8Vdc
Ci=0.02pF Isc = 1.6mA
Li = 0mH Ca = 1000pF
La = 1000mH i
Terminals B1 & B2 REMOTE 7
Vmax =30V dc RESET 8
Ci=0.04puF .
Li=0.03mH
. UNCLASSIFIED
jrieivng LOCATION
Ci=0.024F . EQUIPMENT
Li=0.02mH OPTIONAL B1

BACKLIGHT B2
Terminals C1 & C2

Vmax =30V dc
Ci = 0.002uF ]
Li=0.008mH
Terminals 3 & 4 OPTIONAL
Vmax =30V dc  Voc = 10.5V dc PULSE P1 3
Ci=0.02uF Isc = 9.2mA dc P2
Li=0.02mH Ca = 2.39)F OUPUT
La =300mH
Terminals 5 & 6 B
Vmax =30V dc Voc=10.5Vdc
Ci=0.02pF Isc = 9.2mA dc OPTIONAL
Li = 0.02mH Ca = 2.39yF 4120mA C1l
La = 300mH m. c2
OUTPUT M
Terminals A1 & A2 and A3 & A4
Vmax =28V dc
Ci = 0.04uF
Li = 0.03mH

OPTIONAL A1l
ALARM A2

OPTIONAL A3
ALARM A4

SEENOTE1&2

VOLTAGE PULSE,
PROXIMITY DETECTOR
OR SWITCH CONTACT i INPUT

SEE NOTE 3

VOLTAGE PULSE, p—

Note:
No modification to be made

ok ko ok

PROXIMITY DETECTOR SEE without reference/approval
OR SWITCH CONTACT 5 \NPUT NOTE 7 i from FM Approvals and
SEE NOTE 3 6 : BEKA Associates Design

3 Department.

INPUTS IN HAZARDOUS (CLASSIFIED) LOCATION

Date
22.04
2005

SS.

Title Drawn Checked Scale
FM Approvals Control Drawing for nonincendive RC NTS

BA364D & BA368C Counter, Timer, Tachometer & Clock Drawing No. — 7~ -
sheet 1 of 4 C1350—35

File: CI330—35s1.dwg 19.05.05
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% HAZARDOUS (CLASSIFIED) LOCATION UNCLASSIFIED LOCATION
< BA364D LOCATIONS: BA368C LOCATIONS:
. Class |, Division 2, Groups A, B,C,D Class |, Division 2, Groups A, B,C, D
2 Class I, Division 2, Groups E,F &G  Class |, Zone 2, Group IIC
< Class Ill
Class |, Zone 2, Group IIC
BA364D & BA368C BA364D
) SEENOTE5&7
Terminals 1 & 2 or
Vmax =30V
Ci =0.02uF BA368C
Li=0.02mH SEE NOTE 4
Terminals 7 &8 POWER 1
erminals
Vmax =30V dc Voc =3.8Vdc SUPPLY 2
c Ci=0.02uF Isc = 1.6mA
2 Li = 0mH Ca = 1000pF
8 La = 1000mH
= )
T rewore 7
Ci = 0.04pF RESET 8
0 Li = 0.03mH
© UNCLASSIFIED
e Terminals P1 & P2 LOCATION
Uﬁ Vmax = 30V dc EQUIPMENT
o Ci=0.02uF OPTIONAL B1
Li = 0.02mH BACKLIGHT B2
Terminals C1 & C2
. Vmax =30V dc
3 ° Ci = 0.002pF
> Li = 0.008mH
B o : " OPTIONAL
O 0 P1
ﬁ c 0 Terminals 3 & 4 PULSE P2
Y oo Vmax =30V dc  Voc =105V dc OUPUT
u o5 Ci =0.02uF Isc = 9.2mA dc
Qc < Li = 0.02mH Ca = 2.394F
m (| % La = 300mH
O
m - Terminals 5 & 6 OPTIONAL C1l
“ i) Vmax =30V dc Voc=10.5V dc 4/20mA c2
< Ci=0.02uF Isc = 9.2mA dc OUTPUT
- 3 Li = 0.02mH Ca =2.39yF
= = La = 300mH
o 9 .
o Terminals A1 & A2 and A3 & A4
@ Tz Vmax = 28V dc OPTIONAL Al
9 Ci = 0.04uF
€ Li = 0.03mH ALARM A2
S
i OPTIONAL A3
a ALARM A4
a
<C
5 [
X
© —
SEE
NOTE 7
3
INPUT
4
5
INPUT
’7 6
b
C
5| § |
g © SEENOTE 1 &2
5w
é = INPUTS IN UNCLASSIFIED LOCATION
oS 9 Title Drawn Checked Scale
EAINES FM Approvals Contral Drawing for nonincendive RC NTS
Al = BA364D & BA36BC Counter, Timer, Tachometer & Drawing No. Cl1330— 35
K Sheet 2 IO 2

File: CI330—35s2.dwg

19.05.05
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Notes:

1. Nonincendive field wiring installations shall be in accordance with the National
Electrical Code ANSI/NFPA 70. The Nonincendive Field Wiring concept allows
interconnection of Nonincendive Field Wiring Apparatus with Associated
Nonincendive Field Wiring Apparatus using any of the wiring methods permitted for
unclassified locations.

2. Apparatus connected to the power supply, remote reset terminals, optional backlight,
inputs and to the optional outputs shall be FM Approved as Associated Nonincendive
Field Wiring Apparatus and shall comply with the following requirements:

Voc equal to or less than Vmax
La equal to or greater than Lcable + Li
Ca equal to or greater than Ccable + Ci

3. Hazardous (classified) location equipment complying with the following requirements
and the input parameters listed on Sheet 1 for Terminals 3 and 4, and 5 and 6 or
simple apparatus.

Voc equal to or less than Vmax
La equal to or greater than Lcable + Li
Ca equal to or greater than Ccable + Ci

4. To maintain NEMA 4X protection between the BA368C and the mounting panel:
Four panel mounting clips should be used

Minimum panel thickness should be 2mm (0.08inches) Steel

3mm (0.12inches) Aluminium

Outside panel finish should be smooth, free from particle inclusions, runs or
build-up around cut-out.

66.2 x 136.0mm -0.0 +0.5
(2.60 x 5.35 inches —0.00 +0.02)

Panel cut-out should be

Edges of panel cut-out should be deburred and clean

Each panel mounting clip should be

o tightened to between: 20 and 22cNm (1.77 to 1.95 inLb)
<
3
(@]
b
sl 8
IS
o
5| @
2| i
R Title Drawn Checked Scale
SANES . . .
SIS FM Approved Control Drawing for nonincendive RC NTS
6| — BA364D & BA368C Counter, Timer, Tachometer & Clock Drawing No. 330)— 35
- Sheet 3 LIDOU—O0

File: CI330—35s3dwg  16.05.05
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5. When installed in a hazardous (classified) location the BA364D shall be fitted
with cable glands / conduit hubs selected from the following table

Metallic glands and hubs must be grounded — see note 7.

Class Permitted gland or conduit hub
Class | Any metallic or plastic cable gland or conduit hub that provides
the required environmental protection.
Class Il and Ill | Crouse — Hinds Myler hubs

SSTG-1  STG-1 STAG-1
MHUB-1

O-Z / Gedrey Hubs
CHMG-50DT

REMKE hub
WH-1-G

Killark Glands
CMCXAA050 MCRO0O50 MCX050

6. In addition to the supplied bonding plate, when 2 or 3 metallic glands or conduit
hubs are fitted to a BA364D, all metallic glands or conduit hubs must be connected
together and grounded.

7. CAUTION: The BA364D enclosure is manufactured from conductive plastic per
Article 250 of the National Electrical Code and enclosures shall be grounded using
the ‘E’ terminal on the terminal block.

8. NIFW = Nonincendive Field Wiring; any of the wiring methods permitted for unclassified
locations, as defined in the National Electrical Code ANSI/NFPA 70, may be used for

this installation.

)
a
a
<<
b
e
@)
b
c
o 8
ol e
9
HE
2=
w 30 Title Drawn Checked Scale
IS . . . y
S8« FM Approved Control Drawing for NONINCENDIVE RC NTS
@ BA364D & BA368C Counter, Timer, Tachometer & Clock Drawing No. C1330—35
8 Sheet 4 ClIOOoU—050

File: CI330—-35s4.dwg 16.05.05
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Section 2

Use as a Counter

Description 2.7
2.1.1 Initialisation & loss of power
2.1.2 Controls
2.1.3 Displays 2.8
System certificates

2.9
Use with Zener barriers
2.3.1 Power supply 2.10
2.3.2 Input
2.3.3 Resetting the total display
2.3.4 Options

2.11

Use with galvanic isolators

241
24.2
243
244

Power supply

Input

Resetting the total display
Options

Programming

251
252
253
254
255
2.5.6
257
258
259
2.5.10
2511
2.5.12
2513
2514
2.5.15
2.5.16

Accessing programme functions
Function of instrument
Type of input

Input count mode

Counting edge

Position of decimal point(s)
Lower display

Total scale factor

Rate scale factor

Rate display filter
Timebase

Direction of count

Reset value

Local reset

Resetting grand total
Security code

Optional Alarms

26.1
2.6.2
2.6.3
264
2.6.5
2.6.6
2.6.7
2.6.8
2.6.9
2.6.10
2.6.11

Programming and adjustment
Alarm enable

Type of alarm

Setpoint adjustment

Alarm function

Alarm output status
Hysteresis

Alarm delay

Alarm silence time

Access setpoint

Adjusting setpoints from display
mode.

Optional 4/20mA output
2.7.1 Programming & adjustment

Optional pulse output
2.8.1 Programming & adjustment

Calibration example

Maintenance

2.10.1 Fault finding during commissioning.

2.10.2 Fault finding after commissioning.

Index for Counter section

COUNTER



2.1 DESCRIPTION

When programmed as a counter the BA364D will
accept pulses on one or both inputs and may be
programmed to display:

Input A + Input B

Input A - Input B

Input A direction controlled by Input B

Quadrature input
(Input A and Input B electrically 90° apart)

The separate six digit display may be activated to
show the input pulse rate in engineering units per
second, minute or per hour.

In addition to simple counting applications, the
quadrature input allows direction of movement
and position to be displayed. This may be
achieved wusing two individual transducers
positioned to produce the quadrature waveforms
shown in section 2.5.4, or a proprietary
transducer with two outputs may be used.

The total display may be reset from the
instruments internal push-buttons, the optional
external push-buttons, or by closure of a remote
contact. The instrument also maintains a grand
total which can only be reset from within the
programme menu.

An optional 4/20mA output current sink may be
programmed to produce a linear output
proportional to any positive part of the displayed
total or displayed rate. For applications where
the instrument is counting pulses on one or both
inputs (Input A + Input B) an optional
retransmitted pulse output is also available.

Two optional alarm outputs may be programmed
to operate on positive total or rate displays
allowing simple batching applications to be
performed.

2.1.1 Initialisation and loss of power

When power is applied to a BA364D counter,
following initialisation the instrument will start
functioning using the programmed parameters
stored in permanent memory. If during operation
the power supply is interrupted, all programme
parameters, the displayed total and the grand
total will be stored in permanent memory.

2.1.2 Controls

The BA364D counter is controlled and calibrated
via four push-button switches which are located
behind the instrument control cover, or as an
option on the outside of the instrument control
cover —see 1.9.4. In the display mode i.e. when
the instrument is counting the switch functions
are:

Description of Switch Functions

E+Down While these buttons are pushed the
total display will show the eight digit
grand total and the grand total
annunciator will be activated.
Down+Up Resets the total display to zero or to
the reset value when these two
push-buttons are operated
simultaneously for more than two
seconds. Selectable function from
programme menu. See section
2.5.14

P+Down  While these buttons are pushed the
instrument will display the firmware
and version numbers plus the
programmed function.

Note: When optional alarms are fitted, the
BA364D may be programmed to provide direct
access to the alarm setpoints from the display
mode by operating the P + Up push-buttons.

See section 2.6.10

2.1.3 Displays
The BA364D counter has two digital displays and
associated annunciators.

Total Shows total count since last
display reset on larger display which
has a range of -9999999 to
99999999.
Rate Shows rate on smaller lower
display display which has a range of
—99999 to 999999.
May be turned off — see 2.5.7
Reset Activated while total display is

Annunciator being reset.

Grand total
Annunciator

Activated while grand total is
being displayed.

Alarm Activated when optional alarm
Annunciators is activated.



2.2 SYSTEM CERTIFICATES

In addition to the ATEX EC-Type Examination
Certificate, ITS have issued two system
certificates. One defines how the BA364D may
be used with Zener barriers and the other with
galvanic isolators.

Interface Certificate No
Zener barriers Ex01E2007
Galvanic isolators Ex01E2008

This section interprets these system certificates
and illustrates how to design counter systems
with Zener barriers and galvanic isolators.

System certificates are Certificates of Conformity
which are primarily issued for guidance in the UK.
They do not form part of certification to the
European ATEX Directive.

2.3 USE WITH ZENER BARRIERS

Zener barriers are the least expensive
intrinsically safe interface between a safe and
hazardous area. However, they do not provide
isolation and require a high integrity earth
connection that may be expensive to install. For
a single BA364D counter it may be less
expensive and complicated to use galvanic
isolators when a high integrity earth connection is
not already available.

Any certified Zener barriers may be used with the
BA364D providing their output parameters do not
exceed the input parameters of the terminals to
which they are connected. Only one polarity of
Zener barrier i.e. positive or negative, may be
used with each instrument.

To assist with system design, the Zener barrier
system certificate specifies the maximum output
parameters of the Zener barriers that may be
connected to the BA364D and defines the
maximum cable parameters. Diode return
barriers are identified by manufacturers type
number, although alternatives may be used.

The basic system used for all BA364D hazardous
area counter installations is shown in Fig 2.1
Intrinsic safety requirements are explained in
section one of this manual which should be read
before the system is designed.

Hazardous area Safe area

|

Proximity detectors

Single channel
Zener harrier

28V 3000

N
Sinitch contact s
open collectors

Il

Voltage pulses |

+

I Power
! supply

O], |

Remaote

Proximity detectors bomm = g E - reset
InputB 1o - — - =N r’in safe
H area
i
Sinitch contact s [ 4 28V 3000
open collectors - Zener barrier
or diode return
J_L barrier

Voltage pulses |

Fig 2.1 Counter installation using barriers

If the total display is reset from the instrument
front panel, or from an external switch in the
hazardous area, only the power supply Zener
barrier is required.

2.3.1 Power supply

A BA364D is powered from the safe area via a
positive polarity 28V 300 Zener barrier which
will have an end-to-end resistance of about
340 . When operating as a counter with two
proximity detector inputs, the BA364D consumes
approximately 20mA and requires a minimum
voltage of 10V between terminals 1 and 2. The
supply voltage in the safe area must therefore be
between 16.8V and the maximum working
voltage of the Zener barrier — usually about 26V.

COUNTER



2.3.2 Input

When the BA364D is programmed as a counter
both input A and input B are operational and may
be independently programmed to operate with
almost any pulse output transducer.

The following table shows the switching
thresholds for the various transducers, plus the
maximum operating frequency. For reliable
counting the input signal must fall below the

lower threshold and rise above the upper
threshold.
Input Switching Freq.
thresholds max
Switch 100 1000 100Hz
Proximity | 1.2mA | 2.1mA 5kHz
detector
Open 2k 10k 5kHz
collector
Magnetic omv 20mv 5kHz
pick-off peak
Voltage 1.0v 3.0V 5kHz
pulse

The intrinsic safety requirements are explained in
section 1.4.3  Almost any mechanically or
magnetically activated switch, intrinsically safe
NAMUR 2-wire proximity detector or intrinsically
safe voltage may be directly connected to the
input terminals.

If the BA364D is located in a hazardous area but
the transducer(s) is in a safe area, a Zener
barrier is required to transfer the transducer
output to the instrument. The system certificate
defines barriers which may be used.

2.3.3 Resetting the total display

When terminals 7 & 8 are connected together the
total display will be reset. To achieve reliable
resetting the contacts must close for at least one
second.

Resetting may be accomplished by any
mechanically operated switch located in the
hazardous area providing it can withstand a 500V
rms insulation test to earth for one minute. No
Zener barrier is required.

The BA364D may also be reset from within the
safe area. Any switch may be used but a Zener
barrier is required to transfer the contact closure
into the hazardous area. A diode return barrier
may be combined with the supply barrier so that
only one dual channel device is required. The
system certificate lists some of devices that may
be used.

Fig 2.1 illustrates how the BA364D counter total
display may be reset from both the safe and the
hazardous area.
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2.3.4 Options

When the BA364D is calibrated as a counter,
optional alarms, a 4/20mA analogue output and a
re-transmitted pulse output may be used. The
intrinsic safety features of these options are
described in section 1 of this manual and the
counter applications in sections 2.6, 2.7 and 2.8.

2.4 USE WITH GALVANIC ISOLATORS
Galvanic isolators are probably the easiest
intrinsically safe interface to use as they provide
isolation and do not require a high integrity earth
connection.

Any EEx ia IIC certified intrinsically safe galvanic
isolators may be used with the BA364D providing
the output parameters do not exceed the input
parameters of the terminals to which they are
connected.

To assist with system design, the galvanic
isolator system certificate lists some of the
isolators that may be used and defines the
maximum permitted cable parameters.

Fig 2.2 illustrates the basic circuit that is used for
all BA364D counter installations protected by
galvanic isolators. Intrinsic safety requirements
are explained in section one of this manual which
should be read before the system is designed.

If the total display is reset from the instrument
front panel, or from an external switch in the
hazardous area, only the power supply galvanic
isolator is required.

Hazardous area i Safe area
|
~ |
i DISPLAY |
L= i
— U |
Proximity detectors i
BA364D0 i _Galvanic
i isolator
N 34 56 78 21 i y
Switch contact / i " Power
open collectors | + i —
M Input A, |
T
Woltage pulses | Bemote |
reset |
. | i
/! i
H . ! i Remote
Proximity detectors L 1- -7 Teset
PPUEE - - - ~_{insafe
| area
|
N i ;
Switch contact / H
open collectors ' Galvanic isolator,
- 15 relay or
J_L opto-isolater
Yoltage pulses

Fig 2.2 Basic counter circuit using isolators



2.4.1 Power supply

The BA364D galvanic isolator system certificate
lists a wide range of certified galvanic isolators
that may be used to power the instrument. If
using the entity concept to select an isolator, in
addition to matching the safety parameters, the
isolator must be capable of supplying 10V dc
minimum at 20mA to the BA364D.

2.4.2 Input

When the BA364D is programmed as a counter
both input A and input B are operational. These
inputs may be independently programmed to
operate with almost any pulse output transducer.

The following table shows the switching
thresholds for the various transducers, plus the
maximum operating frequency. For reliable
counting the input signal must fall below the

lower threshold and rise above the upper
threshold.
Input Switching Freq.
thresholds max
Switch 100 1000 100Hz
Proximity | 1.2mA | 2.1mA 5kHz
detector
Open 2k 10k 5kHz
collector
Magnetic omv 20mv 5kHz
pick-off peak
Voltage 1.0v 3.0V 5kHz
pulse

The intrinsic safety requirements are explained in
section 1.4.3  Almost any mechanically or
magnetically activated switch, or intrinsically safe
NAMUR 2-wire proximity detector may be directly
connected to the input terminals.

If the BA364D is located in a hazardous area but
the transducers are in the safe area, a galvanic
isolator is required to transfer the transducer
output(s) to the instrument. The system
certificate defines some of the devices which may
be used.

2.4.3 Resetting the total display

When terminals 7 & 8 are connected together the
total display will be reset. To achieve reliable
resetting the contacts must close for at least one
second.

Resetting may be accomplished by any
mechanically operated switch located in the
hazardous area providing it can withstand a 500V
rms insulation test to earth for one minute. No
galvanic isolator is required.

The BA364D may also be reset from within the
safe area.  Any switch may be used, but a
galvanic isolator or intrinsically safe relay is
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required to transfer the contact closure into the
hazardous area. See system certificate for a list
of some devices that may be used. Fig 2.2
illustrates how the BA364D may be reset from
both the safe and the hazardous area.

2.4.4 Options

When the BA364D is calibrated as a counter,
optional alarms, a 4/20mA analogue output and a
re-transmitted pulse output may be used. The
intrinsic safety features of these options are
described in section 1 of this manual and the
counter applications in sections 2.6, 2.7 and 2.8.

COUNTER



2.5 PROGRAMMING

Throughout this manual push-buttons are shown
in italics e.g. P or Up push-button, and legends
displayed by the instrument are shown within
inverted commas e.g. 'SCALE-t' and 'COdE".

2.5.1 Accessing programme functions

Access to the programme menu is obtained by
operating the P and E push-buttons
simultaneously. If the BA364D is not protected
by a security code the first parameter ‘Function’
will be displayed. If a security code other than
the default code 0000 has already been entered,
the instrument will display 'COdE'. Press P to
clear this prompt and enter the security code for
the instrument using the Up or Down push-button
to adjust each digit, and the P push-button to
move control to the next digit. If the correct code
has been entered pressing E will cause the first
parameter ‘Function’ to be displayed. If an
incorrect code is entered, or a push-button is not
operated within ten seconds, the instrument will
automatically return to the display mode.

Once within the main programme menu the
required parameter can be reached by scrolling
through the menu using the Up and Down push-
buttons as shown by the counter programme
structure shown in Fig 2.3.

This section summarises all the counter
programmable parameters excluding the optional
alarms, 4/20mA analogue output and the re-
transmitted pulse output. When read in
conjunction with Fig 2.3 it provides a quick aid for
programming the instrument. If more detail is
required, each section contains a reference to a
full description of the function.

Programming details for the optional alarms,
analogue 4/20mA output and the re-transmitted
pulse output are contained in sections 2.6, 2.7
and 2.8
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Display

‘Function’

'InPut A’

‘InPut b’

‘Count’

‘Cnt. EAGE’

'd.P.’

‘dISPLAY.2’

SUMMARY

Description of function

Function of instrument

Enables the BA364D to be
conditioned as a counter, timer,
tachometer or clock. After
making the selection ‘SurE’ has
to be entered to confirm the
instruction

Select ‘CountEr’ to enable the
counter functions.

See section 2.5.2

Type of input
Conditions input A to work with
one of five types of transducer:

‘UOLtS’ Voltage pulse
‘COIL’ Magnetic pick-off
‘PrdEt’ NAMUR proximity

detector.
‘COntACt’ Switch contact
‘OP.COL’ Open collector
See section 2.5.3

Type of input
As above but for input B
See section 2.5.3

Input count mode
Defines the arithmetic
relationship of the two pulse
inputs A and B:

‘A:b A plus B

‘A:-b’  Aminus B

‘A Con b’ A pulse, direction

controlled by B

‘ATEL b’ Quadrature A and B

See section 2.5.4

Counting edge

Defines the edge on which both
inputs count.

See section 2.5.5

Position of decimal points
Defines the position of the
decimal points in both displays.
See section 2.5.6

Lower display (rate)

Turns the lower six digit display,
which shows the rate, on or off.
See section 2.5.7



Display
'SCALE-t'

'SCALE-r'

'FILtEr

't-bASE'

'uP or dn'

Description of function

Total scale factor

Defines the arithmetic relationship
between the number of input
pulses and the total display.
Dividing factor adjustable between
0.001 and 99999999.

See section 2.5.8

Rate scale factor

Defines the arithmetic relationship
between the pulse input frequency
and the rate display. Dividing
factor adjustable between 0.001
and 99999999

See section 2.5.9

Rate display filter

Adjustable digital filter to reduce
noise on the rate display. Two
parameters each adjustable
between 0 and 9.

See section 2.5.10

Timebase
Selectable multiplier to display rate
in units per second, per minute or

per hour.
Select:
tb-1 rate / second
tb-60 rate / minute
tb-3600 rate / hour

See section 2.5.11

Direction of count

Determines whether pulses at
inputs A and B increment or
decrement the total display.

See section 2.5.12
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Display
'rSET UAL’

‘LOC-rSEt’

‘CLr.Gtot’

'COdE'

Description of function

Reset value

Defines a pre-set number to which
the display will be set when the
BA364D is locally or remotely
reset.  Allows the instrument to
count down from a preset number.
See section 2.5.13

Local reset of total display

When turned ‘On’ the total display
may be reset from the display
mode by simultaneously operating
the Up and Down push-buttons for
at least two seconds.

See section 2.5.14

Resetting grand total

This function resets the grand total
to zero when ‘CLr YES' is
selected, and ‘SurE’ is entered to
confirm the instruction.

Note: Once cleared, a grand total
can not be recovered.

See section 2.5.15

Security code

Defines a four digit numeric code
which must be entered to gain
access to the programmable
functions. Default code 0000
disables the security function and
allows unrestricted access to all
programmable functions.

See section 2.5.16

COUNTER
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2.5.2 Function of instrument: ‘Function’
This is the first parameter in the programme
menu which conditions the instrument as a
counter, timer, tachometer or as a clock.

CAUTION
This function must be entered before any of
the other parameters are programmed. It
is protected by a password to prevent
accidental changes.

To define the instrument function select
‘Function’ from the main menu and press P which
will reveal the existing setting. Pressing the Up
or Down button will scroll through the four
options:

Display Instrument function
‘CountEr’ Counter
‘CLOC’ Clock

tACHO’ Tachometer
‘ELAPSE’ Timer

With ‘CountEr’ selected, press P which will
change the display to ‘Set.nO’. To proceed
press Up or Down which will change this prompt
to ‘Set.YES' and then confirm the function
change by pressing P which will result in a 'Set
0000'. Using the Up and Down buttons and the P
button to move to the next digit, enter the
password 'SurE'. Note 'S' is entered as '5'.
Finally, pressing E will execute the function
change to a counter and return the display to the
'‘Function’ prompt in the main menu.

2.5.3 Typeof input: ‘InPut A’ and ‘InPut b’
To define an input type select ‘InPut A’ from the
menu and press P which will reveal the current
input type. Pressing the Up or Down button will
scroll through the five options:

‘UOLts’ Voltage input

Threshold 1V and 3V
5kHz max.

‘COIL’ Low voltage
Threshold 20mV peak.
5kHz max.

‘Pr.dEt’ NAMUR proximity detector
Threshold 1.2 and 2.1mA
5kHz max.

‘CONtACt’ Switch contact
Threshold 100 and 1000
100Hz max

‘OP.COL’ Open collector
Threshold 2k and 10k
5kHz max.
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When the required type of input has been
selected press E to enter the selection and return
to the ‘InPut A or b’ prompt in the main menu. To
count reliably, the input signal must fall below the
lower switching threshold and rise above the
higher switching threshold.

2.5.4 Input count mode: ‘Count’

This parameter defines the arithmetic relationship
between the two inputs A and B. The following
four modes may be selected

Display Input count mode
‘A’ Pulses on input A added to
pulses on input B
‘A-b Pulses on input B
subtracted from pulses on
input A
‘A Con b’ Input B controls count
direction of input A.
Input B Input A
Low  Up counter
High  Down counter
‘ATEL b’ Quadrature input with

transducers electrically 90°
apart. Note: Maximum input
frequency 2kHz.

The diagrams below show the voltage waveforms
at the two inputs and the resulting display when
the BA364D is programmed to count on a rising
edge.

‘A:b' InputA+InputB

ULt
S I O |

time

0] 1 [2J3[45] 6 [7[8

Input A

Input B

BA364D
display

‘Ar-b'  InputA-InputB
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Input A
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Input A
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0 [ 1 7T 2
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To achieve reliable counting from a quadrature
encoder the two input signals do not require
equal marks and spaces, but input A must not
change state for 100uS before or after input B as
shown in timing diagram below.

—=

100us
100ps

100ps—s| s «!:1nups
Input A |_
Input B |_

time

2.5.5 Counting edge ‘Cnt. EAGE’

This function allows the edge on which a count
occurs to be selected. It applies to input A for all
counting modes except quadrature (‘A rEL b’)
and to input B for all modes except for A
controlled by B (‘A Con b’).

To check or change the edge on which counting
occurs select 'Cnt EAGE' from the menu and
press P which will reveal ‘EAGE 1’ or ‘EAGE 2'. If
required press the Up or Down button to change
the setting, followed by the E button to return to
the main menu.

EJdGE 1
Type of input Counting edge
Voltage Low to high

Switch contact
Open collector
Proximity detector

Closed to open
Closed to open
High to low current

EdGE 2
Type of input Counting edge
Voltage High to low

Switch contact
Open collector
Proximity detector

Open to closed
Open to closed
Low to high current

2.5.6 Position of the decimal point(s): ‘d.P.
The BA364D total display has eight digits. The
decimal point may be positioned between any of
the seven least significant digits, or it may be
omitted.

To adjust the position of the decimal point select
'd.P." from the main menu and press P. This will
activate the display with one digit plus the
following decimal point flashing. If only the least
significant digit is flashing the decimal point will
be omitted. The position of the decimal point can
be moved by pressing the Up or Down push-
button.

Similarly, a decimal point may be positioned
between any of the five least significant digits on
the lower rate display, or may be omitted.
Pressing the P push-button will transfer control to
the lower display.
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When the decimal point(s) have been positioned
as required press E to return to the main menu.

Note: Itis only necessary to position the decimal
point in the lower display if it is activated (see
2.5.7), or a rate alarm or a 4/20mA rate output is
required.

2.5.7 Lower display: ‘dISPLAY.2

This function turns the lower rate display on or
off. When turned off the BA364D will display just
the total number of pulses, when turned on it will
display the total number of pulses and the pulse
rate simultaneously. To check the status of the
lower display select 'dISPLAY.2' from the menu
and press P which will reveal if the function is
'On' or 'OFF'. If required press the Up or Down
button to change the setting, followed by the E
button to return to the main menu.

Note: Providing the rate scale factor, timebase
and displayed decimal point have been
programmed, all the rate functions will operate
irrespective of whether the lower display is turned
on or off.

2.5.8 Total scale factor: ‘SCALE-t’

This factor defines the arithmetic relationship
between the number of input pulses and the total
display. SCALE-t is a dividing factor that may be
adjusted between 0.001 and 99999999.

e.g. If the counter is required to increment the
display one count when 120 pulses have been
received:

SCALE-t = Number of input pulses
Required display

12

1

SCALE-t 120

To check or change the scale factor select
'SCALE-t' from the main menu and press P to
reveal the existing setting, one digit will be
flashing. The value of the flashing digit can be
changed by pressing the Up or Down buttons.
When this digit is correct pressing P will transfer
control to the next digit.

To position the decimal point in the scaling factor,
move the flashing digit to the left hand side of the
required decimal point position and
simultaneously press the Up and Down buttons.

When the required total scale factor has been
entered, press E to return to the main menu.



2.5.9 Rate scale factor: ‘SCALE-r’

‘SCALE-r’ is a dividing factor which may be
adjusted between 0.001 and 99999999.
Together with the instrument timebase, ‘SCALE-r’
defines the arithmetic relationship between the
pulse input frequency and the rate display.

e.g. If the BA364D is required to display a rate of
1 unit per hour when 3 pulses are received per
second:

SCALE-r = (Number of input pulses/s) x (Timebase)
Required display / unit of time

where timebase equals
1 for rate display / second
60 for rate display / minute
3600 for rate display / hour

SCALE-r = (3 pulses / s) x (3600)
1 per hour

SCALE-r = 10800

To check or change the rate scaling factor select
'SCALE-r' from the main menu and press P to
reveal the existing setting, one digit will be
flashing. The value of the flashing digit can be
changed by pressing the Up or Down button.
When this digit is correct pressing P will transfer
control to the next digit.

To position the decimal point in the rate scale
factor, move the flashing digit to the left hand
side of the required decimal point position and
simultaneously press the Up and Down buttons.

When the required rate scale factor has been
entered, press E to store the number and return
to the main menu.

2.5.10 Rate display filter: ‘FILtEr

This digital filter has two independent adjustable
parameters enabling the rate display frequency
response to be tailored for optimum performance.

The filter parameters are controlled by a two digit
number. The first digit defines the amount of
filtering applied to the display as shown below.

First digit Filter time constant
seconds

0X 0

1X 1.3
2X 4.3
3X 6.5
4X 8.7
5X 11.3
6X 15.7
7X 20.9
8X 25.2
9X 31.5
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The second digit defines the deviation from the
displayed rate at which the filter will be
overridden and the rate display will move rapidly
to the new value.

Second Magnitude of step
digit change which will
produce a rapid
response
X0 Off
X1 1%
X2 2%
X3 4%
X4 8%
X5 12%
X6 16%
X7 24%
X8 32%
X9 64%

By careful adjustment of the two parameters a
stable display with an acceptable step input
response can be obtained for most applications.

During commissioning it is recommend that
initially the second digit is set to 0 (off) and the
first digit is adjusted to provide acceptable rate
display stability. The second digit should then be
increased until the selected step size is greater
than the noise on the display signal, at which
setting the rate display will again become stable.
These will be the optimum filter parameters for
acceptable rate display stability and a fast
response to a large rate signal change.

To check or change the filter select 'FILtEr from
the main menu and press P to reveal the current
settings. Pressing the Up or Down button will
change the flashing digit and P will transfer
control to the second digit. While making
adjustments the filtered rate display is shown on
the lower display so that stability can be
assessed. When set as required, press the E
button to enter the revised parameters and return
to the main menu.

2.5.11 Timebase: ‘t-bASE’

This function multiplies the rate display by 1, 60
or 3,600 to show rate per second, per minute or
per hour.

To check or change the timebase, select 't-bASE’
from the main menu and press P which will
reveal the current setting. Pressing the Up or

Down buttons will scroll through the three
options:
Display Units
tb-1 for rate / second
tb-60 for rate / minute
tb-3600 for rate / hour

When the required timebase is displayed press
E to enter the selection and return to the main
menu.

COUNTER



2.5.12 Direction of count: ‘uP or dn’

This parameter defines whether input pulses
increment or decrement the display. i.e. whether
Input A of the BA364D is an up-counter or a
down-counter.

To check or change the count direction select 'uP
or dn' from the menu and press P which will
reveal the present setting. 'uP' indicates that the
instrument is an up-counter and 'dn' that it is a
down-counter. Pressing the Up or Down buttons
will toggle the display between the two settings.
When set as required, press the E button to enter
the setting and return to the main menu.

2.5.13 Reset value: ‘rSEt UAL’

This function defines the value to which the
display is reset when the local or remote reset is
operated. This allows the BA364D to be used as
a pre-set down counter.

When the instrument is programmed as an up-
counter, ‘rSET UAL’ is normally set to zero.

To check or change the reset value select 'rSEt
UAL' from the main menu and press P which will
reveal the current setting. The value of the
flashing digit may be changed by pressing the Up
or Down buttons. When this digit is correct
pressing P will transfer control to the next digit.

When the reset value is set as required, press
the E button to enter the revised number and
return to the main programme menu.

2.5.14 Local reset of total display: ‘LOC- rSEt’
This function allows the local reset of the total
display to be turned on or off. When turned on,
operating the Up and Down push-buttons
simultaneously for more than two seconds in the
display mode will reset the total display to the
reset value ‘rSEt.UAL’. See 2.5.13

To check the status of the local reset function
select 'LOC-rSEt' from the menu and press P
which will reveal if the function is 'On' or 'OFF'. If
required press the Up or Down button to change
the setting, followed by the E button to return to
the main menu.

The total display may also be reset to zero
remotely by connecting terminals 7 and 8
together. See Figs 2.1 and 2.2
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2.5.15 Resetting grand total: ‘CLr. Gtot’

The grand total is a separate eight digit counter
which duplicates the total display, but is not
cleared when the total display is reset.

The grand total may be viewed when the
instrument is in the display mode by operating
the E and Down push-buttons simultaneously.

The grand total can only be reset to zero from the
'CLr. Gtot' function in the main programme menu.
To zero the grand total select 'CLr. Gtot' and
press P which will cause the instrument to display
'Clr. no' with 'no' flashing.  Continuously press
the Up or Down push-buttons until 'CLr. YES' is
displayed and then press P which will result in a
'CLr. 0000" prompt with one digit flashing. Using
the Up, and Down buttons and the P button to
move to the next digit, confirm the request by
entering the password 'SurE'. Note 'S' is entered
as '5'. Pressing E will then reset the grand total
counter to zero and return the instrument to the
'CLr. Gtot' prompt in the main menu.

WARNING
After resetting the grand total to
zero the old grand total can not
be recovered.

2.5.16 Security code: ‘CodFE’

The calibration and conditioning of the BA364D
may be protected by a four digit security code
which must be entered before access to the
programme menu is allowed. New instruments
are programmed with the default security code
0000 that allows unrestricted access to all
programming functions without entering a
security code.

To enter a new security code select 'COdE' from
the menu and press P which will cause the
instrument to display the current security code.
Each digit of the code can be changed using the
Up and Down push-buttons, and the P button to
move to the next digit. When the required code
has been entered press E to return to the main
menu. The revised security code will be activated
when the instrument is returned to the display
mode.

If the security code is lost, access to the
programmable functions can be obtained by
moving the internal security link to the override
position as shown in section 1.6.1. The original
security code can then be viewed by selecting
'COdE' from the main menu and pressing P.



2.6 OPTIONAL ALARMS

2.6.1 Programming and adjustment

The BA364D can be supplied with two solid state
single pole alarm outputs which may be
independently programmed as high or low, total
or rate alarms with normally open or normally
closed outputs. See section 1.9.5 for details.

For simplicity Fig 2.4 only shows the
programmable functions for one alarm output.
The second output is identical.

The following table summarises each of the
alarm programme functions and includes a cross
reference to more detailed information.  Again
only the functions on alarm AL1 are listed.

Summary of programmable alarm functions

Display Description of function

'EnbL’ Alarm enable

Enables or disables the alarm
function without changing the
alarm parameters.

See section 2.6.2

'tYPE' Type of alarm

Defines whether the alarms
operate on the total or the rate
display.

See section 2.6.3

'SPtl’
or ‘SPrl’

Alarm setpoint 1

Adjusts the alarm setpoint. The
alarm is activated when the display
equals the setpoint.

See section 2.6.4

'HI.LO Alarm function

Defines whether the alarm has a
high or low function

See section 2.6.5

'no.nc' Normally open or
closed output
Determines whether the single
pole alarm output is open or closed
in the non-alarm condition.

See section 2.6.6

normally

'HStr' Hysteresis
Adjusts the alarm hysteresis. Only
available for rate alarms.

See section 2.6.7
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Display

Description of function

'dELA’

‘SIL'

'ACSP!

Alarm delay time

Adjusts the delay between the
display equalling the setpoint and
the alarm output being activated.
See section 2.6.8

Alarm silence time

Defines the time that the alarm
output remains in the non-alarm
condition following acceptance of
an alarm.

See section 2.6.9

Access setpoint

Sub-menu that enables direct
access to the alarm setpoints from
the display mode and defines a
separate security code.

See section 2.6.10

COUNTER
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Fig 2.4 Programme structure for optional counter alarms



2.6.2 Alarm enable: ‘EnbL’

This function allows the alarm output to be
enabled or disabled without altering any other
parameters. To check or change the function
select 'EnbL' from the alarm menu and press P
which will reveal the current setting. The function
can be changed by pressing the Up or Down
button followed by the E button to return to the
alarm menu.

2.6.3 Type of alarm: ‘tYPE’
The “YPE' function conditions the alarm to
operate from the total or rate display.

To check or change the type of alarm, select
tYPE' from the alarm menu and press P which
will reveal the current setting, ‘tOtAL’ or ‘rAtE’.
The function can be changed by pressing the Up
or Down button followed by the E button to return
to the alarm menu.

Note: When ‘tYPE' is changed, the alarm
parameters are automatically set to the default
values and the alarm is disabled. It must
therefore be reprogrammed before use.

2.6.4 Setpoint adjustment: ‘SPtl1’ or ‘SPrl’
The setpoint, which is displayed in the units and
format selected when the instrument was
programmed, may be positioned anywhere in the
positive instrument display range.

Note: The setpoints can not be negative.

To adjust the setpoint of alarm 1 select 'SPt1' or
‘SPrl’ from the main menu. SPtl is displayed
when a total alarm has been selected and SPr1
when a rate alarm has been selected. Pressing
P will reveal the existing setpoint value with one
digit flashing. Each digit may be adjusted using
the Up and Down push-buttons and the P button
will transfer control to the next digit. When set as
required, pressing E will return the display to the
alarm menu.

2.6.5 Alarm function: ‘HI.LO’

Each alarm may be conditioned as a high or low
alarm. To check or change the alarm function
select 'HI.LO' from the alarm menu and press P
to reveal the current setting. The function can be
changed by pressing the Up or Down buttons
followed by the E button to return to the alarm
menu.

2.6.6 Alarm output status: ‘no.nc’

The alarm output may be open or closed in the
non-alarm condition. When the BA364D power
supply is turned off or disconnected, both the
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alarm outputs will open irrespective of whether
normally open or normally closed outputs have
been selected. Therefore an open output should
be the alarm condition for fail-safe operation.

To check the alarm output status select 'no.nc’'
from the alarm menu and press P to reveal the
current setting. The function can be changed by
pressing the Up or Down button followed by the E
button to return to the alarm menu.

2.6.7 Hysteresis: ‘HStr’

Hysteresis is only available when the alarm has
been conditioned as a rate alarm.  During
programming, hysteresis is shown in the units
that the instrument has been calibrated to
display.

To adjust the hysteresis, select 'HStr' from the
alarm menu and press P to reveal the existing
figure. Each digit can be adjusted using the Up
and Down push-buttons. The P button transfers
control to the next digit. When the required
hysteresis has been entered, press E to return to
the alarm menu.

e.g. When calibrated to display frequency with a
high alarm at 100Hz and hysteresis of 5Hz, the
alarm will perform as follows:

High alarm will be activated when frequency
(rate) equals or exceeds 100Hz, but will not
reset until the frequency falls below 95Hz.

2.6.8 Alarm delay: ‘dELA’

The alarm output may be delayed for a fixed time
following the alarm condition occurring. The
delay can be programmed in 1 second
increments up to 3600 seconds. If a delay is not
required zero should be entered. To adjust the
delay select 'dELA' from the alarm menu and
press P which will reveal the existing delay time.
Each digit of the delay can be adjusted using the
Up and Down push-buttons, and the P button to
move to the next digit. When the required delay
has been entered, press E to return to the alarm
menu.

The front panel alarm annunciator will start
flashing immediately an alarm occurs and
continue for the delay time after which the alarm
output will be activated.

2.6.9 Alarm silence time: ‘SIL’

This is primarily intended for use in small
installations where the alarm output directly
operates an annunciator such as a sounder.
When the alarm silence time is set to any figure
other than zero, the P push-button becomes an
alarm accept button.

COUNTER



After an alarm has occurred, operating the P
button will cause the alarm output to revert to the
non-alarm condition for the programmed alarm
silence time. When an alarm is silenced the
BA364D front panel alarm annunciator will flash
until the silence time expires.

To adjust the silence time select 'SIL' from the
alarm menu and press P which will reveal the
existing time. The time may be adjusted to
between 0 and 3600 seconds in 1 second
increments. Each digit can be adjusted using the
Up and Down push-buttons, and the P button
transfers control to the next digit. When the
required time has been entered press E to return
to the alarm menu.

2.6.10 Access Setpoint: ‘AcSP’

This function activates a separate menu that
provides direct access to the alarm setpoints
when the instrument is in the display mode i.e.
counting. See section 2.6.11 for a full
description.  An operator may therefore adjust
the setpoints without having access to the
programme and alarm menus. Further protection
may be provided by a separate security code.

This direct access menu is enabled and a
separate security code entered from the 'AcSP’
function in the main programme menu as shown
in Fig 2.4 To change the menu parameters
select 'AcSP' from the programme menu and
press P. This will display the enable prompt
'EnbL".

Pressing P again will reveal if the direct access
menu is 'On' or 'OFF'. The Up or Down buttons
will toggle the display between the two
conditions.

If 'OFF' is selected, the operator will not have
access to the setpoints from the display mode.
Return to the 'AcSP' prompt in the main menu by
pressing E twice.

If 'On' is selected, the operator will have direct
access to the alarm setpoints from the display
mode via a separate optional security code. To
define this four digit numeric code press E to
return to the 'EnbL' prompt followed by the Up or
Down button to select the access code prompt
'‘AcCd'. Pressing P will then reveal the current
security code with one digit flashing. The code
may be changed by operating the Up or Down
push-buttons and pressing the P button to
transfer control to the next digit. Finally press E
twice to enter the new security code and return to
the 'AcSP' prompt in the programme menu.

Entering code 0000 will disable the security code
allowing direct access to the setpoints in the
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display mode by pressing the P and Up buttons
simultaneously.

New instruments with alarms are supplied with
the security code set to 0000

2.6.11 Adjusting alarm setpoints from the
display mode

Access to the two alarm setpoints from the
instrument display mode is obtained by operating
the P and Up push-buttons simultaneously as
shown in Fig 2.5. If the setpoints are not
protected by a security code the alarm setpoint
prompt 'SPtl' or ‘SPrl’ will be displayed,
depending upon whether alarm 1 has been
programmed as a total or rate alarm. If the
setpoints are protected by a security code,
'COde' will be displayed first. Pressing P again
will enable the alarm security code to be entered
digit by digit using the Up and Down buttons to
change the flashing digit and the P push-button
to move control to the next digit. If the correct
code is entered pressing E will then cause alarm
setpoint prompt 'SPx1' to be displayed. If an
incorrect security code is entered, or a button is
not pressed within ten seconds, the instrument
will automatically return to the display mode.

Once within the menu pressing the Up or Down

buttons will toggle the display between the two
alarm setpoint prompts 'SPx1' and 'SPx2'.

DISPLAY

Security Code

Enter code by
pressing
[a] ™ and (]
to move to
next digit

Code0000
allows direct
access

Setpoint 1 Setpoint 2
Enter by pressing || Enter by pressing
(A] ™ and [B] || (2] X and (2]

to move to te move to

next digit next digit

Fig 2.5 Setpoint adjustment from the display
mode



To adjust an alarm setpoint, select 'SPx1' or
'SPx2' and press P which will reveal the current
setting. Each digit of the setpoint may be
adjusted using the Up and Down push-buttons,
and the P button to move control to the next digit.
When the required setpoint has been entered,
pressing E will return the display to the 'SPx1' or
'SPx2' prompt from which the other setpoint may
be selected, or the instrument may be returned to
the display mode by pressing E again.

Note: Direct access to the alarm and control
output setpoints is only available when the menu
is enabled - see section 2.6.10

2.7 OPTIONAL 4/20mA OUTPUT

The BA364D can be supplied with an optional
4/20mA output which may be programmed to
produce an analogue output proportional to the
whole or part of the total or rate display. See
section 1.9.7.1 for intrinsic safety details.

2.7.1 Programming and adjustment

The main counter programme menu is extended
as shown in Fig 2.6 to accommodate the 4/20mA
calibration functions.

The ‘4-20 OP’ programme function allows the
4/20mA output current to correspond to any
positive total or rate display. e.g. 4mA could
represent O counts and 20mA 5000 counts.

Note: Negative display numbers can not be
represented by the 4/20mA output.

To calibrate the 4/20mA output current, enter the
programme mode by operating the P and E push-
buttons simultaneously. Using the Up or Down
push-button select the function ‘4-20 OP’ and
press P which will result in the BA364D
displaying the first sub-menu function ‘4.000". —
See Fig 2.6. Using the Up or Down push-button
select the ‘4-20 tYPE’ function which enables the
4/20mA output to be controlled by the total or rate
display. Press P, select the required source and
then return to the sub-menu by pressing the E
button.

The displayed values which correspond to 4mA
and 20mA output may now be defined. Using the
Up or Down push-button select the ‘4.000°
prompt for the function which defines the display
at which the output current will be 4.000mA.
Press P to reveal the existing setting with the
most significant digit flashing. The decimal point
will be fixed in the position already defined for the
display by the ‘d.P’ function. The value of the
flashing digit may be changed by pressing the Up
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or Down buttons. When this digit is set as
required, pressing P will transfer control to the
next digit.

When the required display has been entered,
press the E button to return to the ‘4.000" prompt.

To enter the display at which the output current
will be 20.000mA, press the Up or Down button
to select the '20.000' prompt followed by P to
reveal the current setting, which may be changed
in the same way as the 4mA setting. When
adjusted as required, press E three times to
return to the display mode via the ‘20.000’ and ‘4-
20 OP’ prompts.

The 4/20mA output may be calibrated to increase
or decrease as the display increases, and most
instruments will produce a linear output between
3.5 and 22mA.

Main menu

| Loia E§]4-iopljgjmftut]:

= L4000 ] =" 20000 [ 5 [a-20tvPE[ =

T

— 420mA output —  Main menu

500 totAL
ZErD SPAn Source of
4120mA
[Alor™@ (&) or ) Alor¥)
to set to set to select
display at display at total or rate

source for
4/20mA
output

which sutput
is 4mA

which output
is 20mA

Fig 2.6 4/20mA output programme structure

Note: If the counter display -calibration is
changed by adjusting the scale factors, timebase
or the position of the displayed decimal point, the
4/20mA output will automatically be set to give a
constant 3.5mA output irrespective of the total or
rate display. The 4/20mA output must therefore
always be recalibrated following recalibration of
the counter.
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2.8 OPTIONAL PULSE OUTPUT

The BA364D can be supplied with an isolated
retransmitted pulse output which may be used to
operate remote instrumentation. The pulse
output is only functional when the BA364D is
programmed as a counter with an ‘A : b’ input
count mode (Input A + Input B). See section
254

This output is a polarised current sink so current
will only flow in one direction. Terminal P1
should be connected to the positive side of the

supply.

Ron = 60 + 3V
Roff = 1M

See section 1.9.6.1 for details of intrinsic safety.

2.8.1 Programming and adjustment

The main counter programme menu is extended
as shown in Fig 2.7 to accommodate the re-
transmitted pulse output calibration functions.

How frequently a pulse is generated is defined by
the ‘diUIdE’ function. When set to 1, an output
pulse will be generated each time the least
significant digit of the total display is incremented.
This may be reduced in multiples of 10. e.g. if
‘diUIdE’ is set to 1,000 the least significant digit
must be incremented 1,000 times before an
output pulse is generated.

Output pulse width is determined by the
‘durAtion’ function which allows the width of the
output pulse, and the minimum time between
pulses, to be set between 2.5ms and 500ms.

The re-transmitted output pulse is not
synchronous with the input pulse. If the two
pulse output functions are set such that there is
not enough time for the BA364D to output the
required number of pulses in real time, they will
be stored and output as quickly as possible.

If the instrument power supply fails or is
disconnected, any untransmitted output pulses
will be lost.
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+——— Pulse output ——  Main menu

1,000 25
Pulse output Duration of
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Fig 2.7 Pulse output menu



2.9 CALIBRATION EXAMPLE

A BA364D is required to display the position and
speed, including direction, of a cable which is
sensed by two proximity detectors mounted on a
wheel with a circumference of 1m over which the
cable runs. The sensors, which produce fifteen
pulses per revolution, are positioned so their
outputs are electrically 90° apart. The BA364D
is required to display the position of the cable
relative to a starting point in metres with a
resolution of 0.1m, and to show speed of the
cable in metres per second with a resolution of
im. The total display (position) is to be
resettable by an external contact, not from the
BA364D front panel. To prevent tampering the
instrument programme menu is to be protected
by security code 1209

The BA364D may be calibrated on-site without
disconnection from the power supply or from the
two proximity detectors.

Step 1 Enter the programming mode
Put the BA364D in the programming
mode by simultaneously pressing P
and E. Assuming a security code has
not already been entered the
instrument will respond by displaying
‘Functlon’ which is the first parameter
in the main menu. See Fig 2.3

Select the instrument function

With ‘Function’ displayed, press P to
reveal the existing instrument
function. If this is not ‘CountEr’,
select ‘CountEr’ using the Up or Down
button. To prevent accidental
changes the new setting will only be
executed after the pass word ‘SurE’
has been entered.

Step 2

Press P which will produce a display
of ‘Set nO’ with the ‘nO’ flashing.
Using the uP or Down button change
‘nO’ to ‘YES’ and press P again which
will result in a display of ‘0000’. Using
the Up or Down button to adjust each
digit and the P push-button to transfer
control to the next digit, enter the
pass word SurE.

Note: S is entered as 5.

Finally, press E which will execute the
function change and return the
instrument to the ‘Functlon’ prompt in
the main menu.

Step 3  Select the type of inputs
Using the Up or Down button scroll

through the main menu until ‘InPut A’
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Step 4

Step 5

Step 6

Step 7

is displayed; press P to reveal the
existing setting. Using the Up or
Down buttons select ‘Pr.dEt’, the input
for a 2-wire proximity detctor, and
then return to the 'InPut’ prompt in the
main menu by pressing E.

Repeat for the second input ‘InPut b’

Select input count mode

The two proximity detectors are
positioned so their outputs are
electrically 90° apart.  From this
information, in the quadrature input
mode the BA364D can sense the
direction of wheel rotation. Hence, the
relative position of the cable can be
displayed

Select ‘Count’ from the main menu
and press P. Using the Up or Down
button select ‘A rEL b’ the quadrature
function and press E to return to the
‘Count’ prompt in the main menu.

Counting edge

The proximity detector current rises
when it detects a marker on the
wheel. The BA364D is therefore
required to count when the proximity
detector current changes from low to
high i.e. arising edge.

Select ‘Cnt EdGE’ from the main
menu and press P to show the
existing setting. Using the Up or
Down button select "“EJGE 2"
followed by E to enter the selection
and return to the main menu.

Activate lower rate display

A rate display is required so the lower
display must be activated.

Select ‘dISPLAY.2' from the main
menu and press P to show the
existing setting. Using the Up or
Down button select 'On’ followed by E
to enter the selection and return to the
main menu.

Position of decimal point

In this example the BA364D is
required to display total (position) with
a resolution of one decimal place and
rate (speed) with no decimal point.

Select ‘d.P.’ from the main menu and
press P. The display will be activated

COUNTER



Step 8

Step 9

with one digit plus the following

decimal point in the total display
flashing. Press the Up or Down
button until the second least

significant digit and following decimal
point are flashing.

Transfer control to lower rate display
by operating the P button. Press the
Up or Down button until the right hand
digit is flashing which will result in no
decimal point being displayed.

Finally press E to return to the 'd.P.’
prompt in the main menu.

Enter the total scale factor

In this example the proximity
detectors produce fifteen pulses per
one metre movement of the cable.
The position display is required in
metres so the total (position) scale
factor ‘'SCALE-t’ should be set to 15.0
(may be entered as 15)

Select ‘SCALE-t’ from the main menu
and press P which will show the
current figure with one digit flashing.
To position the decimal point, operate
the P push-button to move the
flashing digit to the second least
significant digit. Pressing the Up and
Down buttons simultaneously will then
fix the decimal point in front of the
least significant digit.

Using the Up and Down buttons to
adjust each digit in turn and the P
button to transfer control between
digits, enter 15.0 (may be entered as
15). Finally return to the 'SCALE-t'
prompt in the main menu by pressing
E.

Enter the rate scale factor

In  this example the proximity
detectors produce fifteen pulses per
one metre movement of the cable.
The rate display is required in metres
per second so the rate (speed) scale
factor SCALE-r should be set to 15.0
(may be entered as 15)

Select ‘SCALE-r’ from the main menu
and press P which will show the
current figure with one digit flashing.
To position the decimal point, operate
the P push-button to move the
flashing digit to the second least
significant digit. Pressing the Up and
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Step 10

Step 11

Note:

Down buttons simultaneously will then
fix the decimal point in front of the
least significant digit.

Using the Up and Down buttons to
adjust each digit in turn and the P
button to transfer control between
digits, enter 15.0 (may be entered as
15). Finally return to the 'SCALE-r'
prompt in the main menu by pressing
E.

Set the display timebase

Select ‘t-bASE’' from the main menu
and press P to show the current
setting. In this example the rate
display (speed) is required in metres
per second. Using the Up or Down
button scroll through the three options
and select ‘tb-1’. Return to the ‘t-
bASE’' prompt in the main menu by
pressing E.

Adjust the rate display filter

The rate display filter parameters
should be adjusted experimentally
after installation to provide a stable
rate display with an acceptable step
response.

During commissioning it is
recommend that initially the second
digit of the rate parameters is set to 0
(step response off) and the first digit
(amount of filtering) is adjusted to
provide acceptable rate display
stability. The second digit should then
be increased until acceptable rate
display stability is once again
achieved.

To adjust the filter parameters select
‘FILtEr' from the main menu and
press P to reveal the current setting.
The first digit will be flashing and may
be adjusted using the Up or Down
button. The P button will transfer
control to the second digit. When
both are set as required, return to the
‘FILtEr’ prompt in the main menu by
pressing E.

While adjusting the filter, the rate is
shown on the lower display so that
stability can be assessed.



Step 12

Step 13

Step 14

Step 15

Direction of count

In this application the direction of
count will determine whether a cable
movement is shown as a positive or
negative position and rate. If input A
occurs before input B, a positive
display will result when the BA364D is
programmed to count up.

Select ‘uP’ or ‘dn’ from the main menu
and press P to show the existing
setting. Using the Up or Down button
select ‘uP’ followed by E to enter the
selection and return to the main
menu.

Reset value

When the remote reset switch is
operated the total display (position) is
required to be set to zero.

Select ‘rSEt UAL’ from the main menu
and press P which will show the
current figure with one digit flashing.
Using the Up and Down buttons to
adjust each digit in turn and the P
button to transfer control between
digits, enter 0000000.0 Finally return
to the 'rSEt UAL' prompt in the main
menu by pressing E.

Turn local reset off

In this example the operator must not
be able to zero the total (position)
display from the instrument front
panel. The local reset function should
therefore be turned off.

Select ‘LOC-rSEt" from the main
menu and press P which will reveal if
it is turned ‘On’ or ‘OFF’. Using the
Up or Down button toggle the display
to ‘OFF and press E to return to the
‘LOC-rSEt’ prompt.

Define the security code

Defining a security code prevents
unauthorised access to the
programme functions. Select 'COdE'
from the main menu and press P
which will reveal the existing security
code. Using the Up and Down
buttons enter the new code 1209 digit
by digit. The P button will transfer
control between digits. When the new
code has been entered, press E to
return to the main programme menu.
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Step 16 Return to the display mode

Following completion of programming
and calibration, return the BA364D to
the display mode by pressing E. All
the programming functions will now
be stored in permanent memory and
will be protected from accidental or
unauthorised adjustment by the
security code.

COUNTER



2.10 MAINTENANCE

2.10.1 Fault finding during commissioning
If a BA364D counter fails to function during
commissioning the following procedure should be

followed:
Symptom Cause Check:
No display Incorrect That there is

wiring between 10 and
Note: 28V on terminals
Terminals 2, 4, | 1 & 2 with terminal
6 & 8 are 1 positive.
interconnected
within the
BA364D

Total display | Incorrect That instrument

not counting

programming
or input wiring

has been
programmed for
the transducer(s)
in use, and that
they are connected
to the correct
terminal with
correct polarity.

Total scale factor

2.10.2 Fault finding after commissioning

ENSURE PLANT SAFETY BEFORE
STARTING MAINTENANCE

Live

maintenance is

permitted

intrinsically safe equipment installed in a
hazardous area, but only certified test
equipment should be used unless a gas
clearance certificate is available.

If a BA364D counter fails after
functioning correctly, the following table may help

to identify the cause of the failure.

Symptom Cause Check:
No display No power That there is
supply. between 10 and
28V on terminals
1&2.
Rate display Transducer or Presence of
always zero associated pulse signal at
wiring has been input terminals .
damaged.
Total display Remote reset That remote

not functioning

contact closed

reset contact is
not closed or
associated
wiring damaged.

No rate Lower display Programming
display ‘dISPLAY.2’ see 2.5.7
not switched
on. Rate scale factor
Rate display Reset Wiring & reset
always zero terminals switch.
connected
together
Colon Display  has | Calibration and if
appears overranged necessary reduce
between digits number of digits
in display displayed.
Unable to Incorrect That correct
enter security code security code is
programme being used, or fit
mode security link in

override position.
See Fig 1.4

Colon appears | Display has Calibration and if
between digits | overranged necessary
in display reduce number
of digits
displayed.

Rate and total | Damage to Presence of
displays are transducer or pulse signal at
not direction input wiring input terminals.

sensitive

Rate and total

Incorrect input

Input count mode

displays are count mode or | and operation of
not direction transducer transducer
sensitive
Presence of pulse
signal at both
inputs.
4/20mA Counter Programming of
output is parameters 4/20mA output
constant have been see 2.7.1
3.5mA changed
Re- Incorrect Counter is
transmitted programming programmed for
pulse output A + b input
not working see 2.5.4

If this procedure does not reveal the cause of the
fault, it is recommended that the instrument is
returned to BEKA associates or to our agent in

your area for repair.

on

it has been




2.11 INDEX FOR COUNTER SECTION

Subject

ATEX intrinsic safety certification
Alarms optional

Access setpoint

Delay

Enable

Function

Hysteresis

Intrinsic safety

Normally open or closed

Setpoint

Silence time

Solid state outputs

Type
Backlight optional

Calibration

Controls

Counting
Direction
Edge
Mode

Decimal points
Display
Filter (rate)
Lower
Rate
Resetting total

Function of instrument
Grand total

Resetting
Guarantee
Galvanic isolator use with
Input
Installation

Location

Maintenance
Routine

Power supply

Pulse output optional
Intrinsic safety
Programming & adjustment

Section

1.4;22
2.6
2.6.10
2.6.8
2.6.2
2.6.5
2.6.7
1.95.2
2.6.6
264
2.6.9
1951
2.6.3

1.9.8

2.5; Fig 2.3
2.1.2

2512
255
254

256

213
2.5.10
2.5.7

2.5.7
233,243
2514

252

21,213
2.5.15
1.7.2

2.4

2.3.2,2.4.2;
253
15

151

2.10
1.7.1

23.1;24.1
2.8

1.9.6.1
2.8.1; Fig 2.7

Subject

Rate
Display filter
Scale factor
Reset
Grand total
Total display

Value

Security
Code
Override link
Servicing

Timebase
Total
Scale factor

Zener barriers use with
4/20mA output optional

Intrinsic safety
Programming & adjustment

Section

2.5.10
259

2.5.15
2.3.3; 2.4.3;
2514
2513

2.5.16
16.1
1.7
2511
2.5.8
2.3
2,7

1.9.7.1
2.7.1; Fig 2.6

COUNTER
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3.1

3.2

3.3

3.4

3.5

3.6

Section 3
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Use as a Timer

Description

3.1.1 Initialisation & loss of power
3.1.2 Controls

3.1.3 Displays

System certificates

Use with Zener barriers
3.3.1 Power supply

3.3.2 Inputs
3.3.3 Resetting the timer
3.3.4 Options

Use with galvanic isolators
3.4.1 Power supply

3.4.2 Inputs
3.4.3 Resetting the timer
3.4.4 Options

Programming

3.5.1 Accessing programme functions

3.5.2  Function of instrument

3.5.3 Type of input

3.5.4 Start and stop

3.5.5 Units of display

3.5.6 Settime

3.5.7 Access set time setpoint

3.5.8 Direction of count

3.5.9 Lower display (set time)

3.5.10 Continue cycle

3.5.11 Local reset of timer

3.5.12 Resetting elapsed time grand
total.

3.5.13 Security code

Optional Control Outputs

3.6.1 Programming and adjustment
3.6.2 Control output enable

3.6.3 Control output on at:

3.6.4 Control output off at:

3.6.5 Output on delay time

3.7

3.8

3.9

Applications

Maintenance

3.8.1 Fault finding during commissioning.

3.8.2 Fault finding after commissioning.

Index for Timer section

TIMER



3.1 DESCRIPTION

When programmed as a timer the BA364D may
be used to measure and display the elapsed time
between external events, or to control external
events via the two optional control outputs. The
maximum timer duration is 99 hours, 59 minutes
and 59 seconds.

The BA364D may be programmed to time up
from zero to a setpoint, or to time down from a
setpoint. Times are entered in hours, minutes
and seconds, but may be displayed in hours,
minutes and seconds or in just hours and
minutes. Elapsed or remaining time is
continuously displayed and a separate display
may be activated to show the timer setpoint ‘SEt
t'. The timer can be started and stopped from
the front panel push-buttons, or by remote
switches or sensors. Similarly, the instrument
may be reset from the front panel, or by closure
of a remote contact.

A grand total time is maintained which can only
be reset from within the programme menu.

3.1.1 Initialisation and loss of power

When the power supply is interrupted all
programme parameters, the displayed elapsed or
remaining time and the grand total time will be
automatically stored in permanent memory. The
instrument may be programmed to turn the two
optional control outputs off when power is
restored, or to return the outputs to their state
prior to the loss of power.

3.1.2 Controls

The BA364D timer is programmed and may be
controlled via four push-button switches which
are located behind the instrument control cover,
or as an option on the outside of the instrument
control cover — see 1.9.4. In the display mode
i.e. when the instrument is timing the switch
functions are:

Description of Switch Functions

Down When enabled, starts the timer.
See section 3.5.4

Up When enabled, stops the timer.
See section 3.5.4

E+Down While these buttons are

pushed, the display will show
the grand total time in hours
and tenths of an hour and the
grand total annunciator will be
activated.

See section 3.5.12
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Description of Switch Functions

Resets the timer to zero or to
the set time setpoint (‘SEt t)
when these two push-buttons
are operated simultaneously for
more than two seconds.
Selectable function from
programme menu.

See section 3.5.11

Down+Up

P+Down While these buttons are pushed
the instrument will display the
firmware and version numbers
plus the programmed function.
P+Up When enabled, operating these
buttons simultaneously gives
direct access to the set time
setpoint (‘SEt t) from the
display mode.

See section 3.5.7

3.1.3 Displays
The BA364D timer has two digital displays and
associated annunciators.

Elapsed time
display

When counting up, total time
since timer was started; when
counting down, the remaining
time until SEt t has elapsed.
Display may be formatted as
hh:mm or hh:mm:ss

Set time
display

Shows set time setpoint (‘SEt t')
on lower display. May be turned
off. See 3.5.9

Reset
Annunciator

Activated while timer is being
reset.

Grand total  Activated while E + Down push-

Annunciator buttons are operated. Grand
total time shown on lower
display.

Control Activated when optional control

Output output is activated.

Annunciators



3.2 SYSTEM CERTIFICATES

In addition to the ATEX EC-Type Examination
Certificate, ITS have issued two system
certificates. One defines how the BA364D may
be used with Zener barriers and the other with
galvanic isolators.

Interface Certificate No
Zener barriers Ex01E2007
Galvanic isolators Ex01E2008

This section interprets these system certificates
and illustrates how to design timer systems with
Zener barriers and galvanic isolators.

System certificates are Certificates of Conformity
which are primarily issued for guidance in the UK.
They do not form part of certification to the
European ATEX Directive.

3.3 USE WITH ZENER BARRIERS

Zener barriers are the least expensive
intrinsically safe interface between a safe and
hazardous area. However, they do not provide
isolation and require a high integrity earth
connection that may be expensive to install. For
a single BA364D timer it may be less expensive
and complicated to use galvanic isolators when a
high integrity earth connection is not already
available.

Any certified Zener barrier may be used with the
BA364D providing its output parameters do not
exceed the input parameters of the terminals to
which they are connected. Only one polarity of
Zener barrier i.e. positive or negative, may be
used with each instrument.

To assist with system design, the Zener barrier
system certificate specifies the maximum output
parameters of the Zener barriers that may be
connected to the BA364D and defines the
maximum cable parameters. Diode return
barriers are identified by manufacturer’'s type
number, although alternatives may be used.

The basic system used for all BA364D hazardous
area timer installations is shown in Fig 3.1
Intrinsic safety requirements are explained in
section one of this manual which should be read
before the system is designed.

47

Hazardous area | Safe area

|
i _ |
(1 =| ||osPLav|| !
Proximity detector !
R
BA364D !
_\— | Zener barriers
Switch contact 3456 8721 1
open collector | 4T \"'_HJ:I—F +
OUTA 28 300¢ M- power
1 sUpply
Yoltage pulses |
) . L dinde retum] = % Timer
[[::': 7 | reset
!
.U 1S |
Proximity detectar solenoid |}
valve i
N '+ 28v amg
Switch contact |INPUL B l Optional
open collector | control
! output
Yoltage pulses |

Fig 3.1 Timer installation using barriers

If the timer is reset from the push-button behind
the control cover, or from an external switch in
the hazardous area, a reset Zener barrier is not
required.

In Fig 3.1 the timer has one optional output
switching an intrinsically safe solenoid valve.
Inputs A and B are in the hazardous area but
each may be transferred from the safe area via a
Zener barrier.

3.3.1 Power supply

A BA364D is powered from the safe area via a
positive polarity 28V 300 Zener barrier, which
will have an end-to-end resistance of about
340 When operating as a timer with two
proximity detector inputs, the BA364D consumes
approximately 20mA and requires a minimum
voltage of 10V between terminals 1 and 2. The
supply voltage in the safe area must therefore be
between 16.8V and the maximum working
voltage of the Zener barrier — usually about 26V.

TIMER



3.3.2 Inputs

When the BA364D is programmed as a timer
both input A and input B are operational and may
be independently programmed to operate with
almost any pulse output transducer.

The following table shows the switching
thresholds for the various transducers. For
reliable operation the input signal must fall below
the lower threshold and rise above the upper
threshold.

Input Switching
thresholds
Switch 100 1000
Proximity | 1.2mA | 2.1mA
detector
Open 2k 10k
collector
Magnetic omv 20mVv
pick-off peak
Voltage 1.0v 3.0V
pulse

The intrinsic safety requirements are explained in
section 1.4.3  Almost any mechanically or
magnetically activated switch, intrinsically safe
NAMUR 2-wire proximity detector or intrinsically
safe voltage may be directly connected to these
two inputs.

If the BA364D is located in a hazardous area but
the transducer(s) is in a safe area, a Zener
barrier is required to transfer the transducer
output to the instrument. The system certificate
defines barriers which may be used.

3.3.3 Resetting the timer

When terminals 7 & 8 are connected together the
timer will be reset to zero if counting up and to
the set time (‘SEt t') if counting down. To
achieve reliable resetting the contacts must close
for at least one second.

Resetting may be accomplished by any
mechanically operated switch located in the
hazardous area providing it can withstand a 500V
rms insulation test to earth for one minute. No
Zener barrier is required.

The BA364D timer may also be reset from within
the safe area. Any switch may be used but a
Zener barrier is required to transfer the contact
closure into the hazardous area. A diode return
barrier may be combined with the supply barrier
so that only one dual channel device is required.
The system certificate lists some of devices that
may be used.

Fig 3.1 illustrates how the timer may be reset
from both the safe and the hazardous areas.
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3.3.4 Options

When the BA364D is configured as a timer,
optional control outputs may be used. The
intrinsic safety features of these are described in
section 1.9.5.2 of this manual.

3.4 USE WITH GALVANIC ISOLATORS
Galvanic isolators are probably the easiest
intrinsically safe interface to use as they provide
isolation and do not require a high integrity earth
connection.

Any EEXx ia IIC certified intrinsically safe galvanic
isolators may be used with the BA364D providing
the output parameters do not exceed the input
parameters of the terminals to which they are
connected.

To assist with system design, the galvanic
isolator system certificate lists some of the
isolators that may be used and defines the
maximum permitted cable parameters.

Fig 3.2 illustrates the basic circuit that is used for
all BA364D timer installations protected by
galvanic isolators. Intrinsic safety requirements
are explained in section one of this manual which
should be read before the system is designed.

If the timer is reset from the push-button behind
the control cover, or from an external switch in
the hazardous area, the reset galvanic isolator is
not required.

Hazardous area i Safe area
i
7 DISPLAY :
R
Provimity detector | [ q4 1
BA364D i
I !
H Galvanic
_\ 3156 8721 ! isolators
Switch contact/ ﬂ*‘ oo
open collector i "
Input A i [— Power
t | supply
Voltage pulses 1
= i
1
- 1 Timer
Prosdmity detector reset
I
iaroia
— solenoid]
S valve |1
Switch contact/ | Input B ] Y Eower
open collector 1 supply
Optional | B
control |
Voltage pulses output :

Fig 3.2 Basic timer circuit using isolators

In Fig 3.2 the timer has one optional control
output switching an intrinsically safe solenoid
valve. The inputs are shown in the hazardous
area, but each may be transferred from the safe
area via a galvanic isolator or intrinsically safe
relay.



3.4.1 Power supply

The BA364D galvanic isolator system certificate
lists a wide range of certified galvanic isolators
that may be used to power the instrument. If
using the entity concept to select an isolator, in
addition to matching the safety parameters, the
isolator must be capable of supplying 10V dc
minimum at 20mA to the BA364D.

3.4.2 Inputs

When the BA364D is programmed as a timer
both input A and input B are operational and may
be independently programmed to operate with
almost any pulse output transducer.

The following table shows the switching
thresholds for the various transducers. For
reliable operation the input signal must fall below
the lower threshold and rise above the upper
threshold.

Input Switching
thresholds
Switch 100 1000
Proximity | 1.2mA | 2.1mA
detector
Open 2k 10k
collector
Magnetic omv 20mVv
pick-off peak
Voltage 1.0v 3.0v
pulse

The intrinsic safety requirements are explained in
section 1.4.3 Almost any mechanically or
magnetically activated switch, intrinsically safe
NAMUR 2-wire proximity detector or intrinsically
safe voltage may be directly connected to these
two inputs.

If the BA364D is located in a hazardous area but
the transducer(s) is in a safe area, a galvanic
isolator is required to transfer the transducer
output to the instrument. The system certificate
defines some galvanic isolators which may be
used.

3.4.3 Resetting the timer

When terminals 7 & 8 are connected together the
timer will be reset to zero if counting up, and to
the set time (‘SEt t’) if counting down. To
achieve reliable resetting the contacts must close
for at least one second.

Resetting may be accomplished by any
mechanically operated switch located in the
hazardous area providing it can withstand a 500V
rms insulation test to earth for one minute. No
galvanic isolator is required.

The BA364D timer may also be reset from within
the safe area. Any switch may be used but a
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galvanic isolator is required to transfer the
contact closure into the hazardous area. The
system certificate lists some of devices that may
be used.

Fig 3.2 illustrates how the timer may be reset
from both the safe and the hazardous areas.

3.4.4 Options

When the BA364D is conditioned as a timer,
optional control outputs may be used. The
intrinsic safety features of these are described in
section 1.9.5.2 of this manual.

TIMER



3.5 PROGRAMMING

Throughout this manual push-buttons are shown
in italics e.g. P or Up push-button, and legends
displayed by the instrument are shown within
inverted commas e.g. 'InPut A" and 'COdE".

3.5.1 Accessing programme functions

Access to the programme menu is obtained by
operating the P and E push-buttons
simultaneously. If the BA364D is not protected
by a security code the first parameter ‘Function’
will be displayed. If a security code other than
the default code 0000 has already been entered,
the instrument will display 'COdE'. Press P to
clear this prompt and enter the security code for
the instrument using the Up or Down push-button
to adjust each digit, and the P push-button to
move control to the next digit. If the correct code
has been entered pressing E will cause the first
parameter ‘Function’ to be displayed. If an
incorrect code is entered, or a push-button is not
operated for ten seconds, the instrument will
automatically return to the display mode.

Once within the main programme menu the
required parameter can be reached by scrolling
through the menu using the Up and Down push-
buttons as shown by the timer programme
structure in Fig 3.3.

This section summarises all the timer
programmable parameters excluding the optional
control outputs. When read in conjunction with
Fig 3.3 it provides a quick aid for programming
the instrument. If more detail is required, each
section contains a reference to a full description
of the function.

Programming details for the optional control
outputs are contained in section 3.6.
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Display

‘Function’

'InPut A’

‘InPut b’

‘StArStOP’

‘Units’

'SEt t'

SUMMARY

Description of function

Function of instrument

Enables the BA364D to be
conditioned as a counter, timer,
tachometer or clock. After
making the selection ‘SurE’ has
to be entered to confirm the
instruction

Select ‘ELAPSE’ to enable the
timer functions.

See section 3.5.2

Type of input
Conditions input A to work with
one of five types of transducer:

‘UOLtS’ Voltage pulse
‘COIL’ Magnetic pick-off
‘PrdEt’ NAMUR proximity

detector.
‘COntACt’ Switch contact
‘OP.COL’ Open collector
See section 3.5.3

Type of input
As above but for input B
See section 3.5.3

Start and stop timer
Defines how the timer is started
and stopped:

Start*  Stop*
‘ControL1l” A high B high
‘ControL2’ A low B low
‘ControL3” Ahigh Alow
‘ControL,4” Alow  Ahigh
‘LOCAL’ Down Up

*See section 3.5.4 (voltage input)

Units of display

Defines the units of the timer
display. Two alternative formats
are available, hours and minutes
00:00 or hours, minutes and
seconds 00:00:00.

See section 3.5.5

Set time

Set time is the timer setpoint
which may be entered in the
programme or display modes.
The timer may be programmed to
count up to, or down from the Set
Time.

See section 3.5.6



Display

‘ACSEt t’

'uP or dn'

‘dISPLAY.2’

‘ContinuE’

‘LOC-rSEt’

‘CLr.Gtot’

Description of function

Access Set Time

Sub-menu that enables the timer
setpoint ‘Set t' to be adjusted
from the display mode. A
separate security code prevents
unauthorised access.

See section 3.5.7

Direction of count

Determines whether the timer
counts from zero upwards, or
from the set time setpoint Set t
downwards.

See section 3.5.8

Lower display (Sett)

Turns the lower display, which
shows the timer setpoint ‘SEt t’,
on or off.

See section 3.5.9

Continue cycle
Determines how the timer
powers-up after a power supply

interruption. When ‘OP.OFF’ is
selected, both optional control
outputs will be open. When
‘OP.rEStOr’ is selected, both

control outputs will be returned
to their status when power was
removed. After power restoration
the timer will always return in the
stopped condition.
See section 3.5.10

Local reset

When turned ‘On’ the timer may
be reset from the display mode
by simultaneously operating the
Up and Down push-buttons for at
least two seconds.

See section 3.5.11

Resetting grand total time

This function resets the grand
total time to zero when ‘CLr YES’
is selected, and ‘SurE’ is entered
to confirm the instruction.

Note: Once cleared, a grand
total time can not be recovered.
See section 3.5.12

o1

Display

Description of function

'COdE!

Security code

Defines a four digit numeric code
which must be entered to gain
access to the programmable
functions.  Default code 0000
disables the security function and
allows unrestricted access to all
programmable functions.

See section 3.5.13

TIMER
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Display
mode

Security Code | (E]
Enter code by
pressing E
(A& ] and &) ]

to move to

next digit XXX
Code 0000

Optional:
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Fig 3.3 Timer programme structure



3.5.2 Function of instrument: ‘Function’
This is the first parameter in the programme
menu which conditions the instrument as a
counter, timer, tachometer or as a clock.

CAUTION
Function must be defined before any of the
other parameters are programmed. It is
protected by a password to prevent
accidental changes.

To define the function of the instrument select
‘Function’ from the main menu and press P which
will reveal the existing setting. Pressing the Up
or Down button will scroll through the four
options:

Display Instrument function
‘CountEr’ Counter
‘CLOC’ Clock

tACHO’ Tachometer
‘ELAPSE’ Timer

When ‘ELAPSE’ is displayed, press P which will
result in ‘SEt.nO’ being displayed. To proceed
press Up or Down which will change this to
‘SEt.YES'. To confirm the function change, press
P which will result in prompt 'SEt 0000' with one
digit flashing. Using the Up, and Down buttons
and the P button to move to the next digit, enter
the password 'SurE'. Note 'S' is entered as '5'.
Finally, pressing E will execute the change to a
timer and return the display to the 'Function’
prompt in the main menu.

3.5.3 Type of input: ‘InPut A’ and ‘InPut b’
To define an input type select ‘InPut A’ or ‘InPut
b’ from the menu and press P, which will reveal
the current input type. Pressing the Up or Down
button will scroll through the five options:

‘UOLLtS’ Voltage input

Threshold 1V and 3V
‘COIL’ Low voltage

Threshold 20mV peak
‘Pr.dEt’ NAMUR proximity detector

Threshold 1.2 and 2.1mA
‘CONtACt’ Switch contact

Threshold 100 and 1000
‘OP.COL’ Open collector

Threshold 2k and 10k
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When the required type of input has been
selected press E to enter the selection and return
to the ‘InPut A’ or ‘InPut b’ prompt in the main
menu.

Note: To operate reliably, the input signal must
fall below the lower switching threshold and rise
above the upper switching threshold.

3.5.4 Start and stop: ‘StArStOP’
This function defines how the timer is started and
stopped. Five options are selectable, allowing
the timer to be controlled by inputs A and B or
from the front panel push buttons.

To check or change how the timer is controlled,
select 'StArStOP' from the main menu and press
P which will reveal the current setting. The
options are shown in the following tables.

Voltage inputs and control from front panel

Display Start Stop
‘ControL1’ A high B high
‘ControL2’ A low B low
‘ControL3’ A high A low
‘ControL4’ A low A high
‘LOCAL’ Down button Up button

Contact and open collector inputs

Display Start Stop
‘ControL1’ A open B open
‘ControL2” A closed B closed
‘ControL3’ A open A closed
‘ControL4” A closed A open
Proximity detector inputs

Display Start Stop
‘ControL1’ A low B low
‘ControL2’ A high B high
‘ControL3’ A low A high
‘ControL4’ A high A low

When the required option has been selected
press E to return the instrument to the main
menu.

Notes: The timer controls have been allocated
the following relative priorities:

Reset, Settime, Stop, Start
Stop therefore always overrides start.
When the timer elapsed time equals the
set time SEt t, an internal stop signal is

generated which automatically stops the
timer.

TIMER



3.5.5 Units of display: ‘UnitS’
This function defines whether the timer displays
seconds.

To check or change the units select 'UnltS' from
the main menu and press P which will reveal the
current setting. Pressing the Up or Down button
will toggle between the two display options:

Display Units
12 : 00’ HH : MM
'12:00: 00’ HH: MM :SS

When the required display has been selected
press E to enter the option and return the
instrument to the main menu.

Note: In the HH:MM mode, the displayed colon
flashes when the timer is running.

3.5.6 Set Time: ‘SEtt’

Set time is the setpoint which the timer counts to
or from, depending upon whether it has been
programmed as an up or down timer.

To enter a set time select 'SEt t' from the main
menu and press P which will reveal the existing
value with one digit flashing. The value of the
flashing digit can be changed by pressing the Up
or Down buttons. When this digit is correct
pressing P will transfer control to the next digit.

When entering set time, seconds are always
displayed. Even if the timer has been
programmed to display just hours and minutes,
(see 3.5.5) the instrument continues to operate
with a resolution of one second.

When the required set time has been entered,
press E to store the setpoint and return to the
main menu.

Note: Set time can also be entered directly from
the display mode. — see 3.5.7

3.5.7 Access set time setpoint; ‘AcSEt t’

This function activates a separate menu that
provides direct access to the timer setpoint (‘SEt-
t') when the instrument is in the display mode i.e.
when displaying elapsed time. An operator may
therefore adjust the timer setpoint without having
access to the programme menus. An optional
security code may be used to prevent accidental
adjustment.

This direct access menu is enabled and the
separate security code defined from the 'AcSEt t'
function in the main programme menu as shown
in Fig 3.3

To activate this sub-menu select 'AcSEt t' from
the programme menu and press P. This will
display the enable prompt 'EnbL'.  Pressing P
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again will reveal if the direct access menu is 'On’
or 'OFF'. The Up or Down buttons will toggle the
display between the two conditions.

If 'OFF' is selected, the operator will not have
access to the setpoint from the display mode.
Return to the 'AcSEt t' prompt in the main menu
by pressing E twice.

If 'On' is selected, the operator will have direct
access to the set time setpoint from the display
mode via a separate optional security code. To
define this four digit numeric code press E to
return to the 'EnbL' prompt followed by the Up or
Down button to select the access code prompt
'AcCd'. Pressing P will then reveal the current
security code with one digit flashing. The code
may be changed by operating the Up or Down
push-buttons and pressing the P button to
transfer control to the next digit. Finally press E
twice to enter the new security code and return to
the 'AcSEt t' prompt in the programme menu.

Entering code 0000 will disable the security code
allowing direct access to the setpoint from the
display mode by pressing the P and Up buttons
simultaneously.

New instruments are supplied with this security
code set to 0000.

3.5.8 Direction of count: ‘uP or dn’

The BA364D timer will time up from zero to the
set time setpoint (‘SEt t'), or down from the set
time setpoint to zero.

To check or change the timing direction select
'uP or dn' from the menu and press P which will
reveal the present setting. 'uP' indicates that the
instrument is an up-timer and 'dn’ that it is a
down-timer. Pressing the Up or Down buttons
will toggle the display between the two setting.
When set as required, press the E button to enter
the setting and return to the main menu.

3.5.9 Lower display: ‘dISPLAY.2’

This function turns the lower display which shows
the set time on or off. ~When turned off, the
BA364D will display just the elapsed time when
counting up, or the remaining time when counting
down. When the lower display is turned on, the
instrument will show elapsed or remaining time
and the set time SEt t simultaneously.

To check the status of the lower display select
'dISPLAY.2' from the menu and press P which
will reveal if the function is 'On' or 'OFF'. The
setting can be changed by pressing the Up or
Down button followed by the E button to return to
the main menu.



3.5.10 Continue cycle: ‘ContinuE’

This function determines how the timer operates
when power is restored after an interruption.
Two options are available.

‘OP.OFF

When power is restored, after initialisation, the
instrument will show the display(s) present
when power was removed. The timer will then
wait for a starting instruction. Both optional
control outputs will be open.

‘OP.restor’

When power is restored, after initialisation, the
instrument will show the display(s) present
when power was removed. The timer will then
wait for a starting instruction.  Both optional
control outputs will be restored to their
condition when power was removed.

To check or change the status of this function
select 'ContinuE' from the main menu and press
P which will reveal the current setting. Pressing
the Up or Down buttons will toggle the display
between ‘On’ and ‘OFF’. When set as required,
press the E button to enter the setting and return
to the main menu.

3.5.11 Local reset of timer: ‘LOC- rSEt’

When local reset is turned on, operating the Up
and Down push-buttons simultaneously for more
than two seconds in the display mode will reset
the timer. The set time Set t will remain
unchanged.

To check the status of the local reset function
select 'LOC-rSEt' from the menu and press P
which will reveal if the function is 'On' or 'OFF'. If
required press the Up or Down button to change
the setting, followed by the E button to return to
the main menu.

The timer may also be reset remotely by
connecting terminals 7 and 8 together.

3.5.12 Resetting elapsed time grand total:
‘CLr. Gtot’

The grand total is a separate eight digit counter

which totalises elapsed time in hours and tenths

of an hour, but is not cleared when the timer is

reset.

The grand total time may be viewed when the
instrument is in the display mode by operating
the E and Down push-buttons simultaneously.

The grand total time can only be reset to zero
from the 'CLr. Gtot' function in the main
programme menu. To zero the grand total select
'‘CLr. Gtot' and press P which will cause the
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instrument to display 'Clr. no' with 'no' flashing.
Continuously press the Up or Down push-buttons
until 'CLr. YES' is displayed and then press P
which will result in a 'CLr 0000' prompt with one
digit flashing. Using the Up, and Down buttons
and the P button to move to the next digit,
confirm the request by entering the password
'SurE'. Note 'S'is entered as '5'. Pressing E will
then reset the grand total counter to zero and
return the instrument to the 'CLr. Gtot' prompt in
the main menu.

WARNING
After resetting the grand total to
zero the old grand total can not
be recovered.

3.5.13 Security code: ‘CodFE’

The calibration and conditioning of the BA364D
may be protected by a four digit security code
which must be entered before access to the
programme menu is allowed. New instruments
are programmed with the default security code
0000 that allows unrestricted access to all
programming functions without entering a
security code.

To enter a new security code select 'COdE' from
the menu and press P which will cause the
instrument to display the current security code.
Each digit of the code can be changed using the
Up and Down push-buttons, and the P button to
move to the next digit. When the required code
has been entered press E to return to the main
menu. The revised security code will be activated
when the instrument is returned to the display
mode.

If the security code is lost, access to the
programmable functions can be obtained by
moving the internal security link to the override
position as shown in section 1.6.1. The original
security code can then be viewed by selecting
'COdE' from the main menu and pressing P.

TIMER



3.6 OPTIONAL CONTROL OUTPUTS

3.6.1 Programming and adjustment

The BA364D timer can be supplied with two
solid state, single pole control outputs. These
may be independently programmed to open and
close when various timer functions occur.

See section 1.9.5.1 for details of intrinsic safety.

For simplicity Fig 3.4 shows the programmable
functions for one control output. The second
output is identical.

The following table summarises each of the
control output programme functions and includes
a cross reference to more detailed information.
Again only the functions on control output 1 are
listed.

Summary of programmable control output
functions

Display Description of function

'EnbL’ Control output enable
Enables or disables the
control output without
changing the parameters.

See section 3.6.2

'OP1:0n’ Output On at:
Defines when the control
output turns on (closes).

See section 3.6.3

'OP1:OFF Output OFF at:
Defines when the control
output turns off (opens).

See section 3.6.4

‘OP1:dELA’ Output on delay time
Adjusts the delay between
the specified on condition
occurring and the control
output being closed.

See section 3.6.5
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These functions only included
when optional control
outputs are fitted
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Fig 3.4 Control output sub-menu

3.6.2 Control output enable: ‘EnbL’

This function allows the control output to be
enabled or disabled without altering any other
parameters. To check or change the function
select 'EnbL' from the control output sub-menu
and press P which will reveal the current setting.
The function can be changed by pressing the Up
or Down button followed by the E button to return
to the control output sub-menu.

3.6.3 Control output on at:
‘OP1:0n’ and ‘OP2:0n’

The control outputs are very versatile and may be
programmed to turn on (close) when the timer is
started, stopped, reset or the elapsed time equals
the programmed set time. To define when a
control output closes select ‘OP1:0n’ or ‘OP2:0n’
from the control output sub-menu and press P
which will reveal the current setting. Pressing the
Up or Down button will scroll through the four
options:

Display Control output closes when
‘StArt’ The timer is started
‘StOP’ The timer is stopped
‘TESEY The timer is reset
‘SEt t’ The elapsed time equals set

time setpoint SEt t.

When the required option has been selected
press E to enter the selection and return to the
control output sub-menu.

Note: When the timer elapsed time equals the
set time ‘SEt t', an internal stop signal is
automatically generated and all actions
associated with STOP are performed.



3.6.4 Control output off at:
‘OP1:0OFF and ‘OP2:0OFF

The control outputs may be programmed to turn
off (open) when the timer is started, stopped,
reset or the elapsed time equals the programmed
settime. To define when a control output opens
select ‘OP1:OFF or ‘OP2:0OFF’ from the control
output sub-menu and press P which will reveal
the current setting. Pressing the Up or Down
button will scroll through the four options:

Display Control output closes when

‘StArt’ The timer is started

‘StOP’ The timer is stopped

‘rESEY The timer is reset

‘SEtt’ The elapsed time equals set

time setpoint SEt t.

When the required option has been selected
press E to enter the selection and return to the
control output sub-menu.

Note: When the timer elapsed time equals the
set time ‘SEt t', an internal stop signal is

automatically generated and all actions
associated with STOP are performed.
3.6.5 Output on delay time:
‘OP1.dELA’ and ‘OP2:dELA’
Both control outputs may be independently

delayed from turning-on for a fixed time following
the selected condition occurring. e.g. when the
timer is started. This delay can be programmed
in 1 second increments up to 32,400 seconds
which is 9 hours. If a delay is not required zero
should be entered. To adjust the delay select
'dELA' from the control output sub-menu and
press P which will reveal the existing delay time.
Each digit of the delay can be adjusted using the
Up and Down push-buttons, and the P button to
move to the next digit. When the required delay
has been entered, press E to return to the alarm
menu.

When the delay function is used the front panel
control output annunciator will start flashing when
the programmed switching condition occurs. It
will continue flashing until the delay time has
expired, when the control output will close and
the annunciator will be continuously activated.

57

3.7 APPLICATIONS

The BA364D timer is a versatile instrument which
can perform a wide variety of hazardous area
timing applications. BEKA engineers will be
pleased to help with the design of your BA364D
timing system be it a simple manually controlled
stopwatch, or a more complicated control
application.

Figure 3.5 shows how a BA364D timer may be
used to measure how long a hazardous area
contact is closed. This illustrates how the timer
may be started and stopped by one input.

Hazardous area

e —
DISPLAY

E Safe area
|
!
!
!
o !
!
!
I
i
|

T

BA364D
|34 8721)
+ npLt A + Zener barrier
_|_|_D_|i
gttjrt é:loesr;ed — 28w 3008 Power
pop ! ] supply
— I
Reset |
|

Fig 3.5 Starting & stopping timer with one input

The required programme parameters to achieve
this are shown below, others are not critical.

FunCtion ‘ELAPSE’ Timer
InPut A ‘ContACt"  Switch contact
StArStOP ‘ControL 4’ Closure operates

The second example in Fig 3.6 shows how the
timer may be configured to open an intrinsically
safe solenoid valve for a defined time. When the
start button is operated the timer starts to count
up and control output 1 is closed which opens the
solenoid valve. In this example the stop button
functions as a pause control which closes the
valve until the start button is again operated.
When the total elapsed time equals the set time,
‘SEt t', control output 1 opens thus closing the
solenoid valve.

In this example control output 2 has been wired
to the timer reset terminals and programmed with
a five seconds control output delay. Therefore
five seconds after the timing cycle has been
completed the system automatically resets and is
ready for the next timing cycle.

TIMER
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Fig 3.6 Control of valve in a hazardous area

The required programme parameters to achieve
this are shown below, others, such as whether
the second display is activated, are not critical.

Function ‘ELAPSE’ Timer

INPut A ‘ContACt"  Switch contact

InPut b ‘ContACt"  Switch contact

StArStOP ‘ControL 2' Closure operates

SEtt Time required

uPordn ‘uP’ Up counter

OP1

EnbL On Enable control OP1

OP1:0On StArt On when timer is
started.

OP1:0FF StOP Off when timer is
stopped.

OP1:dELA 00000 No delay required

oP2

EnbL On Enable control OP2

OP2:0On SEtt On at set time SEt t

OP2:0FF rESEt
OP2:dELA 00005

Off at rESEt
5 second delay
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Note: When the elapsed time (T1+T2) equals
the set time SEt t, an internal stop signal is
automatically generated which stops the timer
and opens control output 1.

3.8 MAINTENANCE

3.8.1 Fault finding during commissioning

If a BA364D timer fails to function during
commissioning the following procedure should be
followed:

Symptom Cause Check:
No display Incorrect That there is
wiring between 10 and
Note: 28V on terminals
Terminals 2, 4, | 1 & 2 with terminal
6 & 8 are 1 positive.
interconnected
within the
BA364D
Timing cycle Incorrect That instrument
will not start programming has been
Elapsed or or input wiring. | programmed as a
remaining timer for the
time display transducer(s) in

not changing use, and that they
are connected to
the correct
terminals with the
correct polarity.

Timer is being | That reset terminal

permanently 7 & 8 are not
reset. connected
together.
Stop input is Input at terminals 5
activated. & 6
Timing cycle Incorrect That SEtt has
will not stop programming been programmed
or input wiring | for the required
cycle time.
No set time Lower display Programming
display ‘dISPLAY.2’ See 3.5.7
not switched
on.
Control Incorrect That control output
outputs do not | programming. is enabled and
function programmed to
operate on
required
parameter.
See 3.6.2&3.
If control Incorrect Wiring
output wiring or
annunciators | polarity.
are operating.
Unable to Incorrect That correct
enter security code. security code is
programme being used, or fit
mode security link in

override position.
See Fig1.4




3.8.2 Fault finding after commissioning

ENSURE PLANT SAFETY BEFORE
STARTING MAINTENANCE

Live maintenance is permitted on
intrinsically safe equipment installed in a
hazardous area, but only certified test
equipment should be used unless a gas
clearance certificate is available.

If a BA364D timer fails after it has been
functioning correctly, the following table may help

to identify the cause of the failure.

Symptom Cause Check:
No display No power That there is
supply. between 10 and
28V on terminals
1&2.
Timing cycle Transducer or Presence of
will not start associated signal at input
wiring has been terminals.
damaged.
Timer is being That reset
permanently terminals 7 & 8
reset. are not
connected
together.
Stop input is Input at
activated. terminals 5 & 6.
Set time has Set time and
expired but timer | reset timer.
has not been
reset.

If this procedure does not reveal the cause of the
fault, it is recommended that the instrument is
returned to BEKA associates or to our agent in
your area for repair.
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3.9 INDEX FOR TIMER SECTION

Subject Section

ATEX intrinsic safety certification 1.4; 3.2

Backlight optional

Calibration

Controls

Control outputs optional
Delay
Enable
Intrinsic safety
Output OFF
Output On
Solid state outputs

Display

Lower

Resetting total
Function of instrument
Grand total

Resetting
Guarantee

Galvanic isolator use with

Input
Installation

Location
Loss of power

Maintenance
Routine

Power supply

1.9.8

3.5; Fig 3.3
3.1.2

3.6

3.6.5

3.6.2
1.9.5.2
3.6.4

3.6.3
1.9.5.1

3.1.3

3.5.9
3.3.3;3.4.3
3.5.2

3.1

3.5.12
1.7.2

3.4

3.5.3
15

151
3.5.10

3.8
1.7.1

3.3.1;34.1

Subject

Reset
Grand total
Timer

Security
Code
Override link
Servicing

Timer
Direction
Resetting

Set time
Access
Display
Starting & stopping
Units of display

Zener barriers use with

Section

3.5.12
3.3.3;34.3
3.5.11

3.5.13
1.6.1
1.7

3.5.8
3.3.3;3.4.3
3.5.11
3.5.6

3.5.7

3.5.9

3.54

3.55

3.3
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Section 4
Use as a Tachometer

4.1

4.2

4.3

4.4

4.5

4.6

Description 4.7 Optional 4/20mA output

4.1.1 Initialisation & loss of power 4.7.1 Programming & adjustment
4.1.2 Controls

4.1.3 Displays 4.8 Calibration example

System certificates 4.9 Maintenance

Use with Zener barriers

4.9.1 Fault finding during commissioning.

4.9.2 Fault finding after commissioning.

4.3.1 Power supply

4.3.2 Input 4.10 Index for Tachometer section
4.3.3 Resetting the run-time display

4.3.4 Optional 4/20mA output

4.3.5 Optional alarm outputs

Use with galvanic isolators

4.4.1 Power supply

4.4.2 Input

4.4.3 Resetting the run-time display
4.4.4 Optional 4/20mA output

4.45 Optional alarm outputs

Programming

45.1 Accessing programme functions
4.5.2  Function of instrument

4.5.3 Type of input

4.5.4 Position of decimal point
455 Lower display

4.5.6 Rotational scale factor

457 Timebase

4.5.8 Display filter

459 Clip off

4.5.10 Local reset of run-time display
4.5.11 Resetting run-time grand total
4.5.12 Security code

Optional Alarms

4.6.1 Programming and adjustment
4.6.2 Alarm enable

4.6.3 Type of alarm

4.6.4 Setpoint adjustment

4.6.5 Alarm function

4.6.6 Alarm output status

4.6.7 Hysteresis

4.6.8 Alarm delay

4.6.9 Alarm silence time

4.6.10
46.11

Access setpoint
Adjusting setpoints from display
mode.

TACHOMETER



4.1 DESCRIPTION

When programmed as a tachometer the BA364D
will display rotational speed in revolutions per
second, minute or hour. Linear speed in
engineering units may also be displayed. To
assist with routine maintenance, a run-time clock
records the number of hours the monitored
machinery has been operating. The displayed
run-time may be reset to zero from the
instruments internal push-buttons, or by closure
of a remote contact. The instrument also
maintains a grand total run-time which can only
be reset from within the programme menu.

An optional 4/20mA output current sink may be
programmed to produce a linear output
proportional to any part of the displayed speed
range.

Two optional alarm outputs may be programmed
to provide speed warnings, or from the run-time
display to indicate when routine maintenance is
due.

4.1.1 Initialisation and loss of power

When power is applied to a BA364D tachometer,
following initialisation the instrument will start
functioning using the programmed parameters. If
during operation the power supply is interrupted,
all programme parameters and the run-time will
be stored in permanent memory.

4.1.2 Controls

The BA364D tachometer is controlled and
calibrated via four push-button switches which
are located behind the instrument control cover,
or as an option on the outside of the instrument
control cover — see 1.9.4. In the display mode
i.e. when the instrument is displaying speed the
switch functions are:

Description of Switch Functions

E+Down While these buttons are pushed the
speed display will show the run-time
grand total and the grand total
annunciator will be activated.

Down
+Up

Resets the run-time display to zero
when these two push-buttons are
operated simultaneously for
than two seconds.

Selectable function from programme
menu.

See section 4.5.10

more

P+Down While these buttons are pushed the
instrument will display the firmware
and version numbers plus the

programmed function.
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Note: When optional alarms are fitted, the
BA364D may be programmed to provide direct
access to the alarm setpoints from the display
mode by operating the P + Up push-buttons.

See section 4.6.10

4.1.3 Displays

The BA364D tachometer has two digital displays
and associated annunciators, plus a pulse input
indicator.

Speed Shows speed on the larger
display six digit display.
Run-time Shows the time that monitored
display machinery has been operating
on smaller six digit display.
May be turned off — see 4.5.5
Pulse input  This disc in the lower left hand
indicator corner of the display 'rotates' for
two seconds each time an input
pulse is received. Therefore
when the pulse input frequency
exceeds 0.5Hz the disc
appears to rotate continuously.
Reset Activated while run-time display

Annunciator is being reset to zero.

Hold
Annunciator

Activated when input frequency
is below the clip-off threshold at
which the run-time clock stops
operating.

Grand total
Annunciator

Activated while run-time grand
total is being displayed.

Alarm
Annunciators

Activated when optional alarm
is activated

4.2 SYSTEM CERTIFICATES

In addition to the ATEX EC-Type Examination
Certificate, ITS have issued two system
certificates. One defines how the BA364D may
be used with Zener barriers and the other with
galvanic isolators.

Interface Certificate No
Zener barriers Ex01E2007
Galvanic isolators Ex01E2008

This section interprets these system certificates
and illustrates how to design tachometer systems
with Zener barriers and galvanic isolators.
System certificates are Certificates of Conformity
which are primarily issued for guidance in the UK.
They do not form part of the certification to the
European ATEX Directive.



4.3 USE WITH ZENER BARRIERS

Zener barriers are the least expensive
intrinsically safe interface between a safe and
hazardous area. However, they do not provide
isolation and require a high integrity earth
connection that may be expensive to install. For
a single BA364D totaliser it may be less
expensive and complicated to use galvanic
isolators when a high integrity earth connection is
not already available.

Any certified Zener barriers may be used with the
BA364D providing their output parameters do not
exceed the input parameters of the terminals to
which they are connected. Only one polarity of
Zener barrier i.e. positive or negative, may be
used with each instrument.

To assist with system design, the Zener barrier
system certificate specifies the maximum output
parameters of the Zener barriers that may be
connected to the BA364D and defines the
maximum cable parameters. Diode return
barriers are identified by manufacturers type
number, although alternatives may be used.

The basic system used for all BA364D hazardous
area clock installations is shown in Fig 4.1
Intrinsic safety requirements are explained in
section one of this manual which should be read
before the system is designed.

Hazardous area | Safe area
7 !
DISPLAY || |
Proximity detector !
o
BA364D !
_\— | Zener barriers
Swiltch contactf 34 87 21 1
open collector | ] \_H_D_‘J_
nput ] 28y 3006 Power
1 - | SURDly
Voltage pulses [ Reset of
P | Tiade retumt fun time
E§ display
i from
Magnetic pick-off I safe
= area

Fig 4.1 Tachometer installation using barriers

4.3.1 Power supply

A BA364D is powered from the safe area via a
positive polarity 28V 300 Zener barrier which
will have an end-to-end resistance of about
340 When operating as a tachometer the
BA364D consumes approximately 15mA and
requires a minimum voltage of 10V between
terminals 1 and 2.  The supply voltage in the
safe area must therefore be between 16V and
the maximum working voltage of the Zener
barrier — usually about 26V.
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4.3.2 Input

When the BA364D is programmed as a
tachometer only input A is operational. This input
may be programmed to operate with almost any
pulse output transducer.

The following table shows the switching
thresholds for the various transducers, plus the
maximum operating frequency and the input
terminal numbers. For reliable counting the
input signal must fall below the lower threshold
and rise above the upper threshold.

Switching Freq Input
thresholds max terminals
Switch 100 1000 100Hz 3&4
Proximity | 1.2mA 2.1mA 5kHz 3&4
detector
Open 2k 10k 5kHz 3&4
collector
Magnetic omv 20mVv 5kHz 3&4
pick-off peak
Voltage 1.0v 3.0V 5kHz 3&4
pulse

The intrinsic safety requirements are explained in
section 1.4.3 Almost any mechanically or
magnetically activated switch, or intrinsically safe
NAMUR 2-wire proximity detector may be directly
connected to the input terminals.

If the BA364D is located in a hazardous area but
the transducer is in a safe area, a Zener barrier is
required to transfer the transducer output to the
instrument. The system certificate defines
barriers which may be used.

4.3.3 Resetting the run-time display

When terminals 7 & 8 are connected together the
run-time display will be reset to zero. To achieve
reliable resetting the contacts must close for at
least one second.

Resetting may be accomplished by any
mechanically operated switch located in the
hazardous area providing it can withstand a 500V
rms insulation test to earth for one minute. No
Zener barrier is required.

The BA364D may also be reset from within the
safe area. Any switch may be used but a Zener
barrier is required to transfer the contact closure
into the hazardous area. A diode return barrier
combined with the supply barrier so that only one
dual channel device is required is an economic
solution. The system certificate lists some of
devices that may be used.

Fig 4.1 illustrates how the BA364D tachometer
run-time display may be reset from both the safe
and the hazardous area.

TACHOMETER



4.3.4 Optional 4/20mA output

The BA364D can be supplied with an isolated
4/20mA current sink which may be programmed
to produce an analogue output proportional to
any part of the speed display. See section 4.7

4.3.5 Optional alarm outputs

The BA364D can be supplied with two isolated
solid state alarm outputs which may be
independently programmed as high or low, speed
or run-time alarms with normally open or normally
closed outputs. These outputs may be used to
switch certified intrinsically safe devices within
the hazardous area, or the contacts may be
transferred to the safe area via a Zener batrrier.
See section 4.6

4.4 USE WITH GALVANIC ISOLATORS
Galvanic isolators are probably the easiest
intrinsically safe interface to use as they provide
isolation and do not require a high integrity earth
connection.

Any EEx ia IIC certified intrinsically safe galvanic
isolators may be used with the BA364D providing
the output parameters do not exceed the input
parameters of the terminals to which they are
connected.

To assist with system design, the galvanic
isolator system certificate lists the isolators that
may be used and defines the maximum permitted
cable parameters.

Fig 4.2 illustrates the basic circuit that is used for
all BA364D tachometer installations protected by
galvanic isolators. Intrinsic safety requirements
are explained in section one of this manual which
should be read before the system is designed.

If the run-time display is not used, or is reset from
the instrument front panel only the power supply
galvanic isolator is required.

Hazardous areal

|
DISPLAY

BA364D

Safe area

=

Proximity detector

Galvanic isolaters

Swiitch contacty 34 ar 2t} +
+ 1 —
open collactor JJ POW?r
| Input l — SHPPY
1
Yoltage pulses | Fecet
1 run
G . DL
v isplay
%é e fram
Magnetic prck-off : gﬁ;%

Fig 4.2 Basic tachometer circuit using isolators
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4.4.1 Power supply

The BA364D galvanic isolator system certificate
lists a wide range of certified galvanic isolators
that may be used to power the instrument. If
using the entity concept to select an isolator, in
addition to matching the safety parameters, the
isolator must be capable of supplying 10V dc
minimum at 15mA to the BA364D.

4.4.2 Input

When the BA364D is programmed as a
tachometer only input A is operational. This input
may be programmed to operate with almost any
pulse output transducer.

The following table shows the switching
thresholds for the various transducers, plus the
maximum operating frequency and the input
terminal numbers. For reliable counting the
input signal must fall below the lower threshold
and rise above the upper threshold.

Switching Freq Input
thresholds max terminals
Switch 100 1000 100Hz 3&4
Proximity | 1.2mA 2.1mA 5kHz 3&4
detector
Open 2k 10k 5kHz 3&4
collector
Magnetic omv 20mVv 5kHz 3&4
pick-off peak
Voltage 1.0v 3.0V 5kHz 3&4
pulse

The intrinsic safety requirements are explained in
section 1.4.3 Almost any mechanically or
magnetically activated switch, or intrinsically safe
NAMUR 2-wire proximity detector may be directly
connected to the input terminals.

If the BA364D is located in a hazardous area but
the transducer is in a safe area, a galvanic
isolator is required to transfer the transducer
output to the instrument. The system certificate
defines devices which may be used.



4.4.3 Resetting the run-time display

When activated the run-time display can be reset
to zero by connecting terminals 7 & 8 together.
To achieve reliable resetting the contacts must
close for at least one second.

Resetting may be accomplished by any
mechanically operated switch located in the
hazardous area providing it can withstand a 500V
rms insulation test to earth for one minute. No
galvanic isolator is required.

The BA364D may also be reset from within the
safe area.  Any switch may be used, but a
galvanic isolator or intrinsically safe relay is
required to transfer the contact closure into the
hazardous area. See system certificate for a list
of some devices that may be used. Fig 4.2
illustrates how the BA364D may be reset from
both the safe and the hazardous area.

4.4.4 Optional 4/20mA output

The BA364D can be supplied with an isolated
4/20mA current sink which may be programmed
to produce an analogue output proportional to
any part of the speed display. See section 4.7

4.45 Optional alarm outputs

The BA364D can be supplied with two isolated
solid state switch alarm outputs which may be
independently programmed as high or low, speed
or run-time alarms with normally open or closed
outputs. These outputs may be used to switch
certified intrinsically safe devices within the
hazardous area, or the contacts may be
transferred to the safe area via a galvanic
isolator. See section 4.6
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4.5 PROGRAMMING

Throughout this manual push-buttons are shown
in italics e.g. P or Up push-button, and legends
displayed by the instrument are shown within
inverted commas e.g. 'SEt' and ' dISPLAY".

4.5.1 Accessing programme functions

Access to the programme menu is obtained by
operating the P and E push-buttons
simultaneously. If the BA364D is not protected
by a security code the first parameter ‘Function’
will be displayed. If a security code other than
the default code 0000 has already been entered,
the instrument will display 'COdE'. Press P to
clear this prompt and enter the security code for
the instrument using the Up or Down push-button
to adjust each digit, and the P push-button to
move control to the next digit. If the correct code
has been entered pressing E will cause the first
parameter ‘Function’ to be displayed. If an
incorrect code is entered, or a push-button is not
operated within ten seconds, the instrument will
automatically return to the display mode.

Once within the main programme menu the
required parameter can be reached by scrolling
through the menu using the Up and Down push-
buttons as shown by the tachometer programme
structure shown in Fig 4.3.

This section summarises all the tachometer
programmable parameters excluding the optional
alarms and 4/20mA output. When read in
conjunction with Fig 4.3 it provides a quick aid for
programming the instrument. If more detail is
required, each section contains a reference to a
full description of the function.

Programming details for the alarms and 4/20mA
output are contained in sections 4.6.1 and 4.7

TACHOMETER



Display

‘Function’

'InPut A'

'd.P.

‘dISPLAY.2’Lower display (run-time)

‘r SCALE’

't-bASE'
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SUMMARY Display

Description of function

Function of instrument

Enables the BA364D to be
conditioned as a counter, timer,
tachometer or clock. After making
the selection ‘SurE’ has to be
entered to confirm the instruction
Select ‘tACHO’ to enable the
tachometer functions.

See section 4.5.2

Type of input

Conditions input A to work with

one of five types of transducer:
‘UOLtS’ Voltage pulse
‘COIL’ Magnetic pick-off
‘PrdEt’ NAMUR proximity

detector.

‘CONtACt’ Switch contact
‘OP.COL’ Open collector

See section 4.5.3

‘CLr.Gtot’

Position of decimal point

Defines the position of the decimal
point in speed display.

Note: The run-time display has a
fixed decimal point to give
resolution of 0.1 hours.

See section 4.5.4

'COdE'
Turns the lower six digit display,

which shows the run-time, on or

off.

See section 4.5.5

Rotational scale factor

Dividing factor that compensates
for the number of pulses the
transducer produces per
revolution.

May be adjusted between 0.001
and 99999999.

See section 4.5.6
Timebase

Selectable multiplier to display

rotational speed in revolutions per
second, per minute or per hour.

Select:
tb-1  for revs. / second
th-60  for revs. / minute
tb-3600 for revs. / hour

See section 4.5.7

'FILtEr

‘CLIP-OFF’

‘LOC-rSEY’

Description of function

Display filter

Adjustable digital filter to reduce
noise on the speed display.
Adjustable between 0 and 99.

See section 4.5.8

Clip-off

Sets the displayed speed threshold
below which the run-time display
does not operate.

See section 4.5.9

Local reset of run-time display
When turned ‘On’ the run-time
display may be reset to zero from
the display mode by
simultaneously operating the Up
and Down push-buttons for at least
two seconds.

See section 4.5.10

Clear grand total

This function resets the run-time
grand total to zero when ‘CLr YES’
is selected, and ‘SurE’ is entered
to confirm the instruction.

Note: Once cleared, a grand total
can not be recovered.

See section 4.5.11

Security code

Defines a four digit numeric code
which must be entered to gain
access to the programmable
functions. Default code 0000
disables the security function and
allows unrestricted access to all
programmable functions.

See section 4.5.12
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4.5.2 Function of instrument: ‘Function’
This is the first function in the programme menu
which conditions the instrument as a counter,
timer, tachometer or as a clock.

CAUTION
This function must be entered before any of
the other parameters are programmed. It
is protected by a password to prevent
accidental changes.

To define the function of the instrument select
‘Function’ from the main menu and press P which
will reveal the existing setting. Pressing the Up
or Down button will scroll through the four
options:

Display Instrument function
‘CountEr’ Counter
‘CLOC’ Clock

tACHO’ Tachometer
‘ELAPSE’ Timer

When ‘tACHO’ is displayed, press P which will
result in ‘Set.nO’ being displayed. To proceed
press Up or Down which will change this to
‘Set.YES’. To confirm the function change, press
P which will result in prompt 'Set 0000" with one
digit flashing. Using the Up, and Down buttons
and the P button to move to the next digit, enter
the password 'SurE'. Note 'S' is entered as '5'.
Finally, pressing E will execute the change to a
tachometer and return the display to the
‘Function' prompt in the main menu.

4.5.3 Type of input: ‘InPut A’

To define an input type select ‘InPut A’ from the
menu and press P, which will reveal the current
input type. Pressing the Up or Down button will
scroll through the five options:

‘UOLts’ Voltage input
Threshold 1V and 3V
5kHz max.

‘COIL’ Low voltage
Threshold 20mV peak
5kHz max.

‘Pr.dEt’ NAMUR proximity detector
Threshold 1.2 and 2.1mA
5kHz max.

‘CONntACt’ Switch contact
Threshold 100 and 1000
100Hz max

‘OP.COL’ Open collector
Threshold 2k  and 10k
5kHz max.

When the required type of input has been
selected press E to enter the selection and return
to the ‘InPut A’ prompt in the main menu.

Note: To count reliably, the input signal must fall
below the lower switching threshold and rise
above the higher switching threshold.

4.5.4 Position of the decimal point: ‘d.P.
The BA364D speed display has six digits and the
decimal point may be positioned between any of
them, or may be omitted.

To adjust the position of the decimal point select
'd.P." from the main menu and press P. This will
activate the display with one digit plus the
following decimal point flashing. If only the least
significant digit is flashing the decimal point will
be omitted. The position of the decimal point can
be moved by pressing the Up or Down push-
button.

When the decimal point is positioned correctly
press E to return to the main menu.

Note: The run-time display has a fixed decimal
point to give resolution of 0.1 hours.

455 Lower display: ‘dISPLAY.2’

This function turns the lower display, which
shows the run-time, on or off. When turned off
the BA364D will just display speed, when turned
on the instrument will display speed and the run-
time simultaneously.

To check the status of the lower display select
'dISPLAY.2' from the menu and press P which
will reveal if the function is 'On' or 'OFF. If
necessary press the Up or Down button to
change the setting, followed by the E button to
return to the main menu.

4.5.6 Rotational scale factor: ‘r SCALE’

This function together with the timebase ‘t-bASE’
defines the arithmetic relationship between the
pulse input frequency from the rotary transducer
and the BA364D speed display.

‘r SCALE’ is a dividing factor that may be
adjusted between 0.001 and 99999999. It
compensates for the number of pulses the
transducer produces per revolution. It may also
be used to produce a display in other engineering
units such as hundreds of revolutions or in linear
units such as metres per minute.

To check or change the scale factor select 'r
SCALE' from the main menu and press P to
reveal the existing setting, one digit will be
flashing. The value of the flashing digit can be



changed by pressing the Up or Down buttons.
When this digit is correct pressing P will transfer
control to the next digit.

To position the decimal point in the scale factor,
move the flashing digit to the left hand side of the
required decimal point position and
simultaneously press the Up and Down buttons.

When the required scale factor has been entered,
press E to store the number and return to the
main menu.

4.5.7 Timebase: ‘t-bASE’

This function multiplies the speed display by 1,
60 or 3,600 to show revolutions per second,
minute or hour.

To check or change the timebase, select 't-bASE'
from the main menu and press P which will
reveal the current setting. Pressing the Up or
Down button will scroll through the three options:

Display Units
tb-1 for speed / second
tb-60 for speed / minute
tb-3600 for speed / hour

When the required timebase is displayed press
E to enter the selection and return to the main
menu.

4.5.8 Display filter: ‘FILtEr’

This digital filter has two independent adjustable
parameters enabling the speed display frequency
response to be tailored for optimum performance.

The filter parameters are controlled by a two digit
number. The first digit defines the amount of
filtering applied to the display as shown below.

First digit Filter time constant
seconds

0X 0

1X 1.3
2X 4.3
3X 6.5
4X 8.7
5X 11.3
6X 15.7
X 20.9
8X 25.2
9X 31.5

The second digit defines the deviation from the
displayed rate at which the filter will be
overridden and the speed display will move
rapidly to the new value.
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Second Magnitude of step
digit change which will
produce a rapid
response
X0 Off
X1 1%
X2 2%
X3 4%
X4 8%
X5 12%
X6 16%
X7 24%
X8 32%
X9 64%

By careful adjustment of the two parameters a
stable display with an acceptable step input
response can be obtained for most applications.

During commissioning it is recommend that
initially the second digit is set to 0 (off) and the
first digit is adjusted to provide acceptable speed
display stability. The second digit should then be
increased until the selected step size is greater
than the noise on the speed signal, at which
setting the speed display will again become
stable. These will be the optimum filter
parameters for acceptable speed display stability
and a fast response to a large speed signal
change.

To check or change the filter select 'FILtEr' from
the main menu and press P to reveal the current
settings. Pressing the Up or Down button will
change the flashing digit and P will transfer
control to the second digit. While making
adjustments the filtered speed display is shown
on the lower display so that stability can be
assessed. When set as required, press the E
button to enter the revised parameters and return
to the main menu.

4.5.9 Clip off: ‘CLIP-OFF

Clip off defines the speed threshold above which
the monitored machine is assumed to be working
and the run-time clock is activated.

To check or change the clip-off threshold select
'CLIP-OFF' from the main menu and press P
which will reveal the current setting. The
threshold is shown in the units already selected
for the speed display. One digit will be flashing.
The value of the flashing digit may be changed
by pressing the Up or Down buttons. When this
digit is correct pressing P will transfer control to
the next digit.  When clip-off is set as required,
press the E button to enter the revised figure and
return to the main programme menu.

When the displayed speed falls below the
entered threshold, the speed display will show

TACHOMETER



zero, the run-time clock will be stopped and the
HOLD annunciator will be activated. The pulse
input indicator will continue to rotate until the

input pulse frequency falls below 0.5Hz i.e. 2
seconds between input pulses.
Note: When the rotational scale factor

‘r-SCALE’, the timebase ‘t-bASE’, or the position
of the speed display decimal point are changed,
clip-off will automatically be reset to zero. If
required, a new clip-off threshold must then be
entered.

4.5.10 Local reset of run-time display:
‘LOC- rSEY’

This function allows the local reset of the run-time
display to be turned on or off. When turned on,
operating the Up and Down push-buttons
simultaneously for more than two seconds in the
display mode will reset the run-time display to
zero. This allows the operator to reset the run-
time while the instrument is displaying speed.

To check the status of the local reset function
select 'LOC-rSEt' from the menu and press P
which will reveal if the function is 'On' or 'OFF'. If
necessary press the Up or Down button to
change the setting, followed by the E button to
return to the main menu.

The run-time display may also be reset to zero
remotely by connecting terminals 7 and 8
together. See Figs 4.1 and 4.2

4.5.11 Resetting run-time grand total:

‘CLr. Gtot’
The grand total is a separate eight digit counter
which duplicates the run-time display, but is not
cleared when the run-time display is reset to
zero.

The grand total run-time may be viewed when the
instrument is in the display mode by operating
the E and Down push-buttons simultaneously.

The grand total can only be reset to zero from the
'CLr. Gtot' function in the main programme menu.
To zero the grand total select 'CLr. Gtot' and
press P which will cause the instrument to display
'Clr. no' with 'no’ flashing.  Continuously press
the Up or Down push-buttons until 'CLr. YES' is
displayed and then press P which will result in a
'CLr.0000" prompt with one digit flashing. Using
the Up, and Down buttons and the P button to
move to the next digit, confirm the request by
entering the password 'SurE'. Note 'S' is entered
as '5'. Pressing E will then reset the grand total
counter to zero and return the instrument to the
'CLr. Gtot' prompt in the main menu.
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WARNING
After resetting the grand total to
zero the old grand total can not
be recovered.

4.5.12 Security code: ‘CodFE’

The calibration and conditioning of the BA364D
may be protected by a four digit security code
which must be entered before access to the
programme menu is allowed. New instruments
are programmed with the default security code
0000 that allows unrestricted access to all
programming functions without entering a
security code.

To enter a new security code select 'COdE' from
the menu and press P which will cause the
instrument to display the current security code.
Each digit of the code can be changed using the
Up and Down push-buttons, and the P button to
move to the next digit. When the required code
has been entered press E to return to the main
menu. The revised security code will be activated
when the instrument is returned to the display
mode.

If the security code is lost, access to the
programmable functions can be obtained by
moving the internal security link to the override
position as shown in section 1.6.1. The original
security code can then be viewed by selecting
'COdE' from the main menu and pressing P.



4.6 OPTIONAL ALARMS

4.6.1 Programming and adjustment

The BA364D can be supplied with two solid state
single pole alarm outputs which may be
independently programmed as high or low, speed
or run-time alarms with normally open or normally
closed outputs. See section 1.9.5.2 for details of
intrinsic safety.

For simplicity Fig 4.4 only shows the
programmable functions for one alarm output.
The second output is identical.

The following table summarises each of the
alarm programme functions and includes a cross
reference to more detailed information.  Again
only the functions on alarm AL1 are listed.

Summary of programmable alarm functions

Display Description of function

'EnbL’ Alarm enable

Enables or disables the alarm
function without changing the
alarm parameters.

See section 4.6.2

'tYPE' Type of alarm

Defines whether the alarms
operate on the speed or the run-
time display.

See section 4.6.3

'SPS1'
or ‘SPh1’

Alarm setpoint 1

Adjusts the alarm setpoint. The
alarm is activated when the display
equals the setpoint.

See section 4.6.4

'HI.LO' Alarm function

Defines whether the alarm has a
high or low function

See section 4.6.5

'no.nc' Normally open or
closed output
Determines whether the single
pole alarm output is open or closed
in the non-alarm condition.

See section 4.6.6

normally

'HStr' Hysteresis
Adjusts the alarm hysteresis. Only
available for speed alarms.

See section 4.6.7
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Display

Description of function

'dELA’

‘SIL'

'ACSP!

Alarm delay time

Adjusts the delay between the
display equalling the setpoint and
the alarm output being activated.
See section 4.6.8

Alarm silence time

Defines the time that the alarm
output remains in the non-alarm
condition following acceptance of
an alarm.

See section 4.6.9

Access setpoint

Sub-menu that enables direct
access to the alarm setpoints from
the display mode and defines a
separate security code.

See section 4.6.10

TACHOMETER
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4.6.2 Alarm enable: ‘EnbL’

This function allows the alarm output to be
enabled or disabled without altering any other
parameters. To check or change the function
select 'EnbL' from the alarm menu and press P
which will reveal the current setting. The function
can be changed by pressing the Up or Down
button followed by the E button to return to the
alarm menu.

4.6.3 Type of alarm: ‘tYPE’
The “YPE' function conditions the alarm to
operate from the speed or run-time displays.

To check or change the type of alarm, select
tYPE' from the alarm menu and press P which
will reveal the current setting, ‘SPEEAd’ or ‘hourS’.
The function can be changed by pressing the Up
or Down button followed by the E button to return
to the alarm menu.

Note: When ‘tYPE' is changed, the alarm
parameters are automatically set to the default
values and the alarm is disabled. It must
therefore be reprogrammed before use.

4.6.4 Setpoint adjustment: ‘SPS1’ or SPh1’
The setpoint, which is displayed in the units and
format selected when the instrument was
programmed, may be positioned anywhere in the
instrument display range. To adjust the setpoint
of alarm 1 select 'SPS1' or ‘SPh1’ from the main
menu. ‘SPS1’ is displayed when a speed alarm
has been selected and ‘SPh1’ when a run-time
alarm has been selected. Pressing P will reveal
the existing setpoint value with one digit flashing.
Each digit may be adjusted using the Up and
Down push-buttons and the P button will transfer
control to the next digit. When set as required,
pressing E will return the display to the alarm
menu.

4.6.5 Alarm function: ‘HI.LO’

Each alarm may be conditioned as a high or low
alarm. To check or change the alarm function
select 'HI.LO' from the alarm menu and press P
to reveal the current setting. The function can be
changed by pressing the Up or Down buttons
followed by the E button to return to the alarm
menu.

4.6.6 Alarm output status: ‘no.nc’

The alarm output may be open or closed in the
non-alarm condition. When the BA364D power
supply is turned off or disconnected, both the
alarm outputs will open irrespective of whether
normally open or normally closed outputs have
been selected. Therefore an open output should
be the alarm condition for fail-safe operation.
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To check the alarm output status select 'no.nc'
from the alarm menu and press P to reveal the
current setting. The function can be changed by
pressing the Up or Down button followed by the E
button to return to the alarm menu.

4.6.7 Hysteresis: ‘HStr’

Hysteresis is only available when the alarm has
been conditioned as a speed alarm. During
programming hysteresis is shown in the units that
the instrument has been calibrated to display.

To adjust the hysteresis, select 'HStr' from the
alarm menu and press P to reveal the existing
figure. Each digit can be adjusted using the Up
and Down push-buttons. The P button transfers
control to the next digit. When the required
hysteresis has been entered, press E to return to
the alarm menu.

e.g. When calibrated to display rotary speed with
a high alarm at 4000 and hysteresis of 100, the
alarm will perform as follows:

High alarm will be activated when speed
equals or exceeds 4000rpm, but will not
reset until the speed falls below 3900rpm.

4.6.8 Alarm delay: ‘dELA’

The alarm output may be delayed for a fixed time
following the alarm condition occurring. The
delay can be programmed in 1 second
increments up to 3600 seconds. If a delay is not
required zero should be entered. To adjust the
delay select 'dELA' from the alarm menu and
press P which will reveal the existing delay time.
Each digit of the delay can be adjusted using the
Up and Down push-buttons, and the P button to
move to the next digit. When the required delay
has been entered, press E to return to the alarm
menu.

The front panel alarm annunciator will start
flashing immediately an alarm occurs and
continue for the delay time after which the alarm
output will be activated.

4.6.9 Alarm silence time: ‘SIL’

This is primarily intended for use in small
installations where the alarm output directly
operates an annunciator such as a sounder.
When the alarm silence time is set to any figure
other than zero, the P push-button becomes an
alarm accept button.

After an alarm has occurred, operating the P
button will cause the alarm output to revert to the
non-alarm condition for the programmed alarm
silence time. When an alarm is silenced the
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BA364D front panel alarm annunciator will flash
until the silence time expires.

To adjust the silence time select 'SIL' from the
alarm menu and press P which will reveal the
existing time. The time may be adjusted to
between 0 and 3600 seconds in 1 second
increments. Each digit can be adjusted using the
Up and Down push-buttons, and the P button
transfers control to the next digit. When the
required time has been entered press E to return
to the alarm menu.

4.6.10 Access Setpoint: ‘AcSP’

This function activates a separate menu that
provides direct access to the alarm setpoints
when the instrument is in the display mode i.e.
displaying speed. See section 4.6.11 for a full
description.  An operator may therefore adjust
the setpoints without having access to the
programme and alarm menus. Further protection
may be provided by a separate security code.

This direct access menu is enabled and a
separate security code entered from the 'AcSP'
function in the main programme menu as shown
in Fig 4.4 To change the menu parameters
select 'AcSP' from the programme menu and
press P. This will display the enable prompt
'‘EnbL".

Pressing P again will reveal if the direct access
menu is 'On' or 'OFF'. The Up or Down buttons
will toggle the display between the two
conditions.

If 'OFF' is selected, the operator will not have
access to the setpoints from the display mode.
Return to the 'AcSP' prompt in the main menu by
pressing E twice.

If 'On' is selected, the operator will have direct
access to the alarm setpoints from the display
mode via a separate optional security code. To
define this four digit numeric code press E to
return to the 'EnbL' prompt followed by the Up or
Down button to select the access code prompt
'‘AcCd'. Pressing P will then reveal the current
security code with one digit flashing. The code
may be changed by operating the Up or Down
push-buttons and pressing the P button to
transfer control to the next digit. Finally press E
twice to enter the new security code and return to
the "AcSP' prompt in the programme menu.

Entering code 0000 will disable the security code
allowing direct access to the setpoints in the
display mode by pressing the P and Up buttons
simultaneously.

New instruments with alarms are supplied with
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the security code set to 0000

4.6.11 Adjusting alarm setpoints from the
display mode

Access to the two alarm setpoints from the
instrument display mode is obtained by operating
the P and Up push-buttons simultaneously as
shown in Fig 4.5. If the setpoints are not
protected by a security code the alarm setpoint
prompt 'SPS1' or ‘SPh1l’ will be displayed,
depending upon whether alarm 1 has been
programmed as a speed or run-time alarm. If the
setpoints are protected by a security code,
'COde’ will be displayed first. Pressing P again
will enable the alarm security code to be entered
digit by digit using the Up and Down buttons to
change the flashing digit and the P push-button
to move control to the next digit. If the correct
code is entered pressing E will then cause alarm
setpoint prompt 'SPx1' to be displayed. If an
incorrect security code is entered, or a button is
not pressed within ten seconds, the instrument
will automatically return to the display mode.

Once within the menu pressing the Up or Down
buttons will toggle the display between the two
alarm setpoint prompts 'SPx1' and 'SPx2".

i ——

DISPLAY

[ BASG4D ]

Security Code

Enter code by
pressing
(A] (X and (2]
to move to
next digit

Code0000
allows direct
access

Setpoint 1 Setpoint 2
Enter by pressing || Enter by pressing
(4] [X] and (E] || (&1 (3] and (7]

to move to to move to

next digit next digit

Fig 4.5 Setpoint adjustment from the display
mode



To adjust an alarm setpoint select 'SPx1' or
'SPx2' and press P which will reveal the current
setting. Each digit of the setpoint may be
adjusted using the Up and Down push-buttons,
and the P button to move control to the next digit.
When the required setpoint has been entered,
pressing E will return the display to the 'SPx1' or
'SPx2' prompt from which the other setpoint may
be selected, or the instrument may be returned to
the display mode by pressing E again.

Note: Direct access to the alarm and control
output setpoints is only available when the menu
is enabled - see section 4.6.10

4.7 OPTIONAL 4/20mA OUTPUT

The BA364D can be supplied with an optional
4/20mA output which may be programmed to
produce an analogue output proportional to the
whole or part of the speed display. See section
1.9.7.1 for intrinsic safety details.

4.7.1 Programming and adjustment

The main tachometer programme menu is
extended as shown in Fig 4.6 to accommodate
the 4/20mA calibration functions.

The ‘4-20 OP’ programme function allows the
4/20mA output current to correspond to any
speed display. e.g. 4mA could represent Orpm
and 20mA 500rpm.

To calibrate the 4/20mA output current, enter the
programme mode by operating the P and E push-
buttons simultaneously. If the instrument is not
protected by a security code the first parameter
‘Function’ will be displayed. Enter the security
code if the instrument is protected.

Using the Up or Down push button select the
function ‘4-20 OP’ and press P which will result in
the BA364D displaying ‘4.000’, this is the prompt
for setting the speed display corresponding to an
output current of 4.000mA. Pressing P will
reveal the existing setting with the most
significant digit flashing. The decimal point will
be fixed in the position already defined for the
speed display by the ‘d.P’ function. The value of
the flashing digit may be changed by pressing the
Up or Down buttons. When this digit is set as
required, pressing P will transfer control to the
next digit.

When the required speed has been entered,
press the E button to return to the ‘4.000’ prompt.

To enter the speed display at which the output
current will be 20.000mA, press the Up or Down
button to select the '20.000’ prompt followed by P
to reveal the current setting. This may be
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changed in the same way as the 4mA setting.
When set as required, press E three times to
return to the display mode via the ‘20.000’ and ‘4-
20 OP’ prompts.

The 4/20mA output may be calibrated to increase
or decrease as the speed display increases, and
most instruments will produce a linear output
between 3.5 and 22mA.

Mainmenu  —— 4/20mA output —

Main menu

LOC-rSEt

&l or ™ (&) or =]
to set speed to set speed
display at display at
which output which output
is 4mA is 20mA

Fig 4.6 4/20mA output programme structure

Note: If the speed display calibration is changed
by adjusting the rotational scale factor r SCALE,
the timebase t-bASE, or the position of the
displayed decimal point, the 4/20mA output will
automatically be set to give a constant 3.5mA
output irrespective of the speed display. The
4/20mA  output must therefore always be
recalibrated following recalibration of the speed
display.

TACHOMETER



4.8 CALIBRATION EXAMPLE
A BA364D is required to display the speed of a
rotating shaft in revolutions per minute with a

resolution of 1rpm.

The speed sensor is a

magnetic pick-off that produces four voltage

pulses per revolution.

A run-time display is

required, which is to operate when the speed
exceeds 5rpm and is to be resettable from the
BA364D front panel. To prevent tampering the
instrument programme menu is to be protected
by security code 1209

The BA364D may be calibrated on-site without
disconnection from the power supply or from the
magnetic pick-off.

Step 1

Step 2

Step 3

Enter the programming mode

Put the BA364D in the programming
mode by simultaneously pressing P
and E. Assuming a security code has
not already been entered the
instrument will respond by displaying
‘Functlon’ which is the first parameter
in the main menu. See Fig 4.3

Select the instrument function

With ‘Functlon’ displayed, press P to
reveal the existing instrument
function. If this is not tACHO’, select
‘tACHOQ’ using the Up or Down button.
To prevent accidental changes the
new setting will only be executed after
the pass word ‘SurE’ has been
entered.

Press P which will produce a display
of ‘Set nO’ with the ‘nO’ flashing.
Using the uP or Down button change
‘nO’ to 'YES’ and press P again which
will result in a display of ‘0000’. Using
the Up or Down button to adjust each
digit and the P push-button to transfer
control to the next digit, enter the
pass word SurE. Note: S is entered
as 5.

Finally, press E which will execute the
function change and return the
instrument to the ‘Functlon’ prompt in
the main menu.

Select the type of input

Using the Up or Down button scroll
through the main menu until ‘InPut’ is
displayed; press P to reveal the
existing setting. Using the Up or
Down buttons select ‘COIL’, the input
for a magnetic pick-off, and then
return to the 'InPut' prompt in the
main menu by pressing E.
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Step 4

Step 5

Step 6

Position of decimal point

In this example the BA364D is
displaying rotary speed and no
display decimal point is required.
Select ‘d.P.’ from the main menu and
press P. The display will be activated
with one digit plus the following
decimal point flashing. Press the Up
or Down button until the least
significant digit (right hand digit) is
flashing which will result in no decimal
point being displayed.

Finally press E to return to the 'd.P’.
prompt in the main menu.

Enter the rotational scaling factor
In this example the magnetic pick-off
produces four voltage pulses per
revolution, the instrument rotational
scaling factor must therefore be set to
4.0

Select ‘r SCALE’ from the main menu
and press P which will show the
current figure with one digit flashing.
To position the decimal point, operate
the P push-button to move the
flashing digit to the second least
significant digit. Pressing the Up and
Down buttons simultaneously will then
fix the decimal point in front of the
least significant digit.

Using the Up and Down buttons to
adjust each digit in turn and the P
button to transfer control between
digits, enter 4.0  Finally return to the
'r SCALE' prompt in the main menu
by pressing E.

Set the display timebase

Select ‘t-bASE’ from the main menu
and press P to show the current
setting. In this example rotary speed
is required in revolutions per minute.
Using the Up or Down button scroll
through the three options and select
‘tb-60’ which will multiply the rate
display by 60 to provide a display in
revolutions per minute (rpm). Return
to the ‘t-bASE’ prompt in the main
menu by pressing E.



Step 7

Note:

Step 8

Step 9

Adjust the display filter

The speed display filter parameters
should be adjusted experimentally
after installation to provide a stable
speed display with an acceptable step
response.

During commissioning it is
recommend that initially the second
digit of the filter parameters is set to 0
(step response off) and the first digit
(amount of filtering) is adjusted to
provide acceptable speed display
stability. The second digit should then
be increased until acceptable speed
display stability is once again
achieved.

To adjust the filter parameters select
‘FILtEr from the main menu and
press P to reveal the current setting.
The first digit will be flashing and may
be adjusted using the Up or Down
button. The P button will transfer
control to the second digit. When
both are set as required, return to the
‘FILtEr’ prompt in the main menu by
pressing E.

While adjusting the filter, the speed is
shown on the lower display so that
stability can be assessed.

Turn the run-time display on

In this example the run-time display is
required so the lower display must be
switched on.

Select ‘dISPLAY.2’ from the main
menu and press P which will reveal if
it is turned ‘On’ or ‘OFF’. Using the
Up or Down button toggle the display
to ‘On’ and press E to return to the
‘dISPLAY.2’ prompt.

Define the clip off threshold

The run-time display is required to
operate  when rotational speed
exceeds 5rpm.  Select ‘CLIP-OFF
from the main menu and press P
which will show the current value with
one digit flashing. Using the Up and
Down buttons to adjust each digit in
turn and the P button to transfer
control between digits, enter 5
Finally return to the 'CLIP-OFF
prompt in the main menu by pressing
E.
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Step 10

Step 11

Step 12

Step 13

Turn local reset on

In this example the operator is
required to zero the run-time display
from the instrument front panel. The
local reset function should therefore
be turned on.

Select ‘LOC-rSEt" from the main
menu and press P which will reveal if
it is turned ‘On’ or ‘OFF’. Using the
Up or Down button toggle the display
to ‘On’ and press E to return to the
‘LOC-rSEt’ prompt.

Reset the run time grand total
Before completing commissioning the
grand total run time should be reset to
zero. Select 'CLr.Gtot' from the main
menu and press P which will cause
the instrument to display 'Clr. no'.
Toggle this to 'CLr. YES' using the Up
or Down push-buttons and press P
which will result in a '0000' prompt.
Using the Up, and Down buttons and
the P button to move to the next digit,
confirm the request by entering the
password 'SurE'. Note: S is entered
as 5. Pressing E will then reset the
grand total counter to zero and return
the instrument to the 'CLr. Gtot'
prompt in the main menu.

Define the security code

Defining a security code prevents
unauthorised access to the
programme functions. Select 'COdE'
from the main menu and press P
which will reveal the existing security
code. Using the Up and Down
buttons enter the new code 1209 digit
by digit. The P button will transfer
control between digits. When the new
code has been entered, press E to
return to the main programme menu.

Return to the display mode
Following completion of programming
and calibration, return the BA364D to
the display mode by pressing E. All
the programming functions will now
be stored in permanent memory and
will be protected from accidental or
unauthorised adjustment by the
security code.

TACHOMETER
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4.9 MAINTENANCE If a BA364D tachometer fails after it has been
functioning correctly, the following table may help
4.9.1 Fault finding during commissioning to identify the cause of the failure.

If a BA364D tachometer fails to function during

commissioning the following procedure should be Symptom Cause Check:
followed: No display No power That there is
supply. between 10 and
Symptom Cause Check: isgt/chn terminals
No display Incorrect That there is Speed display | Transducer or Presence of
wiring between 10 and always zero | associated pulse signal
Note: 28V on terminals wiring has been | between input
Terminals 2,4 | 1 & 2 with terminal damaged. terminals 3 & 4.
&8are 1 positive. Run-time Remote reset That remote
interconnected display not contact closed reset contact is
within the functioning not closed or
; BA364D ; associated
Speed display | Incorrect That instrument wiring damaged.
always zero programming has been Colon appears | Display has | Calibration and
orinput wiring | programmed for between digits | overranged change to
the transducer in in display reduce size of
use, and that it is display
connected to
terminals 3 & 4 .
with terminal 3 If this procedure does not reveal the cause of the
positive. fault, it is recommended that the instrument is
No run-time | Run-time Programming returned to BEKA or to our agent in your area for
display display not see 4.5.5 repair
switched on. pair.
Run-time Clip-off Programming
display incorrectly set. | see 4.5.9
always zero
Reset Wiring & reset
terminals switch.
connected
together
Unable to Incorrect That correct
enter security code security code is
programme being used, or fit
mode security link in
override position.
See Fig1.4

4.9.2 Fault finding after commissioning

ENSURE PLANT SAFETY BEFORE
STARTING MAINTENANCE

Live maintenance is permitted on
intrinsically safe equipment installed in a
hazardous area, but only certified test
equipment should be used unless a gas
clearance certificate is available.



4.10 INDEX FOR TACHOMETER SECTION

Subject

Section

ATEX intrinsic safety certification 1.4; 4.2

Alarms optional

Access setpoint
Delay

Enable
Function
Hysteresis
Intrinsic safety

Normally open or closed

Setpoint
Silence time
Solid state outputs

Type
Backlight optional
Calibration
Clip off
Controls
Decimal points
Display

Filter

Lower (run-time)
Function of instrument
Guarantee
Galvanic isolator use with
Input

Installation

Local run-time reset
Location

Maintenance
Routine

Power supply

4.6
435,445
4.6.10
4.6.8
4.6.2
4.6.5
4.6.7
1.95.2
4.6.6
46.4
4.6.9
1951
4.6.3

1.9.8

4.5; Fig 4.3
4.5.9

4.1.2

45.4

4.1.3

4.5.8

455

452

1.7.2

4.4
4.3.2;4.4.2;
45.3

15

4.5.10
151

4.9
1.7.1

43.1;44.1

Subject
Rotational scale factor
Run time
Resetting
Resetting grand total
Security
Code
Override link
Servicing
Timebase
Zener barriers use with

4/20mA output optional

Intrinsic safety

Programming & adjustment

Section

4.5.6

4.1
4.3.3,4.4.3;
4.5.10
4511

4.5.12
16.1
1.7

457
4.3
4,7
4.3.4;4.4.4

19.7.1
4.7.1; Fig 4.6

TACHOMETER
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51

52

53

54

55

5.6

5.7

5.8
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Section 5
Use as a clock
CONTENTS
Description
5.1.1 Initialisation & loss of power

5.1.2 Controls
5.1.3 Displays

System certificates

Use with Zener barriers

5.3.1 Power supply

5.3.2 Synchronisation

5.3.3 Optional control outputs

Use with galvanic isolators
54.1 Power supply

5.4.2 Synchronisation

54.3 Optional control outputs

Programming

55.1 Accessing programme
functions.

5.5.2 Instrument function

5.5.3 Display format and units

5.5.4 Set display time

555 Set reset time

5.5.6 Security code

5.5.7 Control output enable

5.5.8 Setpoint times

5.5.9 Access setpoints

5.5.10  Adjust control output setpoints
when displaying time.

Application
5.6.1 Calibration

Maintenance

5.7.1 Fault finding during
commissioning.

5.7.2 Fault finding after
commissioning.

Index for Clock section
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5.1 DESCRIPTION

When programmed as a clock the BA364D will
display local time in twelve or in twenty four hour
format. Hours and minutes, or hours, minutes
and seconds may be displayed. The displayed
time is adjusted via the instruments internal
push-buttons which may be protected by a user
definable four digit security code to prevent
unauthorised or accidental adjustment.

The clock may be synchronised to an external
time standard via the instrument’'s reset
terminals. When these two terminals are
connected together by an external switch contact,
the clock display will be reset to a
preprogrammed time. When the contacts open
the clock will continue running from the
preprogrammed time.

When fitted with the optional control outputs the
clock can be programmed to turn each solid state
output on and off twice during each twenty four
hour period.

5.1.1 Initialisation and loss of power

When power is applied to a BA364D clock,
following initialisation, the instrument will display
a flashing ‘A 12:00’ or '‘00:00" depending upon
whether a twelve or twenty four hour display has
been selected. Seconds will also be shown if
selected. The clock will not start until a display
time has been entered, or the remote reset
contacts are closed and opened to synchronise
the clock display.

If during normal operation the power supply is
interrupted for more than 30ms, the display will
return to the flashing condition following
initialisation.

5.1.2 Controls

The BA364D clock is controlled and calibrated
via four front panel push-button switches. In the
display mode i.e. when the instrument is
displaying time the switch functions are:

Down While these buttons are pushed the

+P instrument will display the firmware
and version numbers plus the
programmed function.

Note: When optional control outputs are fitted,
the BA364D clock may be programmed to
provide direct access to the setpoints from the
display mode when the P + Up push-buttons are
operated. — see section 5.5.10

5.1.3 Displays
The BA364D clock has a single digital display
and annunciators.

Time Shows time in selected format
display
Reset Activated while instrument is

Annunciator being synchronised.
Control output Activated when optional switch
Annunciators output is closed

5.2 SYSTEM CERTIFICATES

In addition to the ATEX EC-Type Examination
Certificate, ITS have issued two system
certificates. One defines how the BA364D may
be used with Zener barriers and the other with
galvanic isolators.

Interface Certificate No
Zener barriers Ex01E2007
Galvanic isolators Ex01E2008

This section interprets these system certificates
and illustrates how to design clock systems with
Zener barriers and galvanic isolators.

System certificates are Certificates of Conformity
which are primarily issued for guidance in the UK.
They do not form part of certification to the
European ATEX Directive.



5.3 USE WITH ZENER BARRIERS

Zener Dbarriers are the least expensive
intrinsically safe interface between a safe and
hazardous area. However, they do not provide
isolation and require a high integrity earth
connection that may be expensive to install. For
a single BA364D clock it may be less expensive
and easier to use galvanic isolators especially
when a high integrity earth connection is not
already available.

Any certified Zener barriers may be used with the
BA364D providing their output parameters do not
exceed the input parameters of the terminals to
which they are connected. Only one polarity of
Zener barrier i.e. positive or negative, may be
used with each instrument.

To assist with system design, the Zener barrier
system certificate specifies the maximum output
parameters of the Zener barriers that may be
connected to the BA364D and defines the
maximum cable parameters. Diode return
barriers are identified by manufacturers type
number, although alternatives may be used.

The basic system used for all BA364D hazardous
area clock installations is shown in Fig 5.1
Intrinsic safety requirements are explained in
section one of this manual which should be read
before the system is designed.

Hazardous area Safe area

e —
DISPLAY

i
|
!
!
|
0 _BA3SAD o |
i
|
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Zener barriers

- 2evaooe 1 eover

SLpply

d

inde returnH thi0ﬂa| _
/d|5played time

synchronisation

N

il

| +
[ 28vaog |-+

Optional
solid state

[ g 3o0q |5 Switch
\ I_ outputs

o

Fig 5.1 Clock installation using barriers
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If clock synchronisation is not required and the
optional control outputs are not fitted, only a
power supply Zener barrier is required.

5.3.1 Power supply

A BA364D is powered from the safe area via a
positive polarity 28V 300 Zener barrier which
will have an end-to-end resistance of about
340 When operating as a clock the BA364D
consumes approximately 15mA and requires a
minimum voltage of 10V between terminals 1 and
2. The supply voltage in the safe area must
therefore be between 16V and the maximum
working voltage of the Zener barrier — usually
about 26V.

5.3.2 Synchronisation

When terminals 7 & 8 are connected together
the time displayed by the BA364D will be set to
the preprogrammed reset time. The clock
function will be inhibited until the contacts are
opened when the clock will restart. To achieve
reliable resetting the contacts must close for at
least one second. This function enables one or
more BA364D clocks to be synchronised with a
master clock once every 24 hours.

Resetting may be accomplished by any
mechanically operated switch located in the
hazardous area providing it can withstand a 500V
rms insulation test to earth for one minute. No
Zener barrier is required.

The BA364D may also be reset from within the
safe area. Any switch may be used but a Zener
barrier is required to transfer the contact closure
into the hazardous area. A diode return barrier
may be used which can be combined with the
supply barrier so that only one dual channel
device is required. The system certificate lists
some of devices that may be used.

Figs 5.1 illustrates how the BA364D clock may be
synchronised from both the safe and the
hazardous area.

5.3.3 Optional control outputs

The BA364D can be supplied with two isolated
solid state control outputs. Each output may be
programmed to turn on and off twice during a
twenty four hour period. These outputs may be
used to switch certified intrinsically safe devices
within the hazardous area, or the contacts may
be transferred to the safe area via a Zener
barrier.

CLOCK



5.4 USE WITH GALVANIC ISOLATORS
Galvanic isolators are probably the easiest
intrinsically safe interface to use as they provide
isolation and do not require a high integrity earth
connection.

Any EEx ia IIC certified intrinsically safe galvanic
isolators may be used with the BA364D providing
the output parameters do not exceed the input
parameters of the terminals to which they are
connected.

To assist with system design, the galvanic
isolator system certificate lists some of the
isolators that may be used and defines the
maximum permitted cable parameters.

Fig 5.2 illustrates the basic circuit that is used for
all BA364D clock installations protected by
galvanic isolators.

1
Hazardous area
F e ———

DISPLAY

[ BASE4D ]

Safe area

A2 A1A4AT 87 21) Galvanic isolators

[ Power
| supply

Optional
displayed time
synchronisation

Optional
switch
output

SN

Optional
switch
output

N

Fig 5.2 Basic clock circuit using isolators

5.4.1 Power supply

The BA364D galvanic isolator system certificate
lists a wide range of certified galvanic isolators
that may be used to power the instrument. If
using the entity concept to select an isolator, in
addition to matching the safety parameters, the
isolator must be capable of supplying 10V dc
minimum at 15mA to the BA364D.
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5.4.2 Synchronisation

When terminals 7 & 8 are connected together
the displayed time will be automatically set to the
preprogrammed reset time. The clock will be
inhibited until terminals 7 & 8 are disconnected
from each other, when it will restart from the
preprogrammed time. To achieve reliable
synchronisation terminals 7 & 8 should be
connected together by a pair of contacts which
close for at least one second. This function
enables one or more BA364D clocks to be
synchronised with a master clock once every 24
hours.

Synchronisation may be accomplished by any
mechanically operated switch located in the
hazardous area providing it can withstand a 500V
rms insulation test to earth for one minute. No
galvanic isolator is required.

The BA364D may also be synchronised from
within the safe area. Any switch may be used,
but a galvanic isolator or intrinsically safe relay is
required to transfer the contact closure into the
hazardous area. See system certificate for a list
of some devices that may be used. Fig 5.2
illustrates how the BA364D may be synchronised
from both the safe and the hazardous area.

5.4.3 Optional control outputs

The BA364D can be supplied with two isolated
solid state control outputs. Each output may be
programmed to turn on and off twice during a
twenty four hour period. These outputs may be
used to switch certified intrinsically safe devices
within the hazardous area, or the contacts may
be transferred to the safe area via a galvanic
isolator.



5.5 PROGRAMMING

Throughout this manual push-buttons are shown
in italics e.g. P or Up push-button, and legends
displayed by the instrument are shown within
inverted commas e.g. 'SEt' and ' dISPLAY".

5.5.1 Accessing programme functions

Access to the programme menu is obtained by
operating the P and E push-buttons
simultaneously. If the BA364D is not protected
by a security code the first parameter ‘Function’
will be displayed. If a security code other than
the default code 0000 has already been entered,
the instrument will display 'COdE'. Press P to
clear this prompt and enter the security code for
the instrument using the Up or Down push-button
to adjust each digit, and the P push-button to
move control to the next digit. If the correct code
has been entered pressing E will cause the first
parameter ‘Function’ to be displayed. If an
incorrect code is entered, or a push-button is not
operated within ten seconds, the instrument will
automatically return to the display mode.

Once within the main programme menu the
required parameter can be reached by scrolling
through the menu using the Up and Down push-
buttons as shown by the clock programme
structure shown in Fig 5.3.

This section summarises all the clock
programmable parameters including those for the
optional control outputs. When read in

conjunction with Fig 5.3 it provides a quick aid for
programming the instrument. If more detail is
required, each section contains a reference to a
full description of the function.
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SUMMARY OF PROGRAMME FUNCTIONS

Display

‘Function’

'dISPLAY"

‘SEt’

‘rSEt t’

'COdE!'

Description of function

Function of instrument

Enables the BA364D to be
conditioned as a counter, timer,
tachometer or clock. After making
the selection ‘SurE’ has to be
entered to confirm the instruction
Select ‘CLOC’ to enable the clock
functions.

See section 5.5.2

Display format and units

Allows a 12 or 24 hour clock
display to be selected with or
without seconds

Select:

12:00 for 12 hours without seconds

12:00:00 for 12 hours with seconds

24:00 for 24 hours without seconds

24:00:00 for 24 hours with seconds
See section 5.5.3

Set display time

Enables the displayed time to be
adjusted, the clock resumes
operating when the SEt menu is
exited.

See section 5.5.4

Set reset time

Enables the reset time to be
adjusted so that the BA364D can
be synchronised with an external
master clock.

See section 5.5.5

Security code

Defines a four digit numeric code
that must be entered to gain
access to the programmable
functions. Default code 0000
disables the security function and
allows unrestricted access to all
programmable functions.

See section 5.5.6

CLOCK



Display
'EnbL'

'OP1:0n1'

'OP1:OFF1'

'OP1:0n2'

'OP1:OFF2'

'ACSP

Note:
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Description of function

Control output enable *

Allows one or two switching cycles
per 24 hours to be selected or the
optional control output to be
disabled.

See section 5.5.7

Setpoint *

Defines the time at which control
output 1 turns on for the first time.
See section 5.5.8

Setpoint *

Defines the time at which control
output 1 turns off for the first time.
See section 5.5.8

Setpoint *

Defines the time at which control
output 1 turns on for the second
time.

See section 5.5.8

Setpoint *

Defines the time at which control
output 1 turns off for the second
time.

See section 5.5.8

Access setpoint *

Sub-menu that enables direct
access to the alarm setpoints from
the display mode and defines a
separate security code.

See section 5.5.9

Functions marked with an asterisk
* are only included when the
optional control outputs are fitted.
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5.5.2 Function of instrument: ‘Function’
This is the first function in the programme menu
which conditions the instrument as a counter,
timer, tachometer or as a clock.

CAUTION
This function must be entered before any of
the other parameters are programmed. It
is protected by a password to prevent
accidental changes.

To define the function of the instrument select
‘Function’ from the main menu and press P which
will reveal the existing setting. Pressing the Up
or Down button will scroll through the four
options:

Display Instrument function
‘CountEr’ Counter
‘CLOC’ Clock

tACHO’ Tachometer
‘ELAPSE’ Timer

When ‘CLOC’ is displayed, press P which will
result in ‘Set.nO’ being displayed. To proceed
press Up or Down which will change this to
‘Set.YES’. To confirm the function change, press
P which will result in prompt 'Set 0000" with one
digit flashing. Using the Up, and Down buttons
and the P button to move to the next digit, enter
the password 'SurE'. Note 'S' is entered as '5'.
Finally, pressing E will execute the change to a
clock and return the display to the 'Function’
prompt in the main menu.

5.5.3 Display format & units: ‘dISPLAY’

This parameter allows a twelve or twenty four
hour format with or without seconds to be
selected.

To check or change the units select 'dISPLAY'
from the main menu and press P which will
reveal the current setting. Pressing the Up or
Down button will scroll through the four options:

Display Clock format

'12:00’ 12 hours

'12:00:00’ 12 hours with seconds
'24:00’ 24 hours

'24:00:00’ 24 hours with seconds

Both the twelve hour clock displays are prefixed
by an ‘A’ or a ‘P’ to denote am or pm.

When the required format has been selected
press E to enter and return the instrument to the
main menu.

Note: When a display without seconds is
selected, the colon flashes once per second.

5.5.4 Set display time: ‘SEt’

To set the displayed time select 'SEt' from the
main menu and press P to reveal the existing
display with one digit flashing. The value of the
flashing digit can be changed by pressing the Up
or Down buttons. When this digit is correct
pressing P will transfer control to the next digit.

When a twelve hour format has been selected in
the ‘dISPLAY’ function, the displayed time will be
prefixed by an ‘A’ or a ‘P’ to denote am or pm.
This may be changed by pressing P until the
prefix flashes and then operating the Up or Down
button to set the prefix as required.

When the correct time has been entered, press E
to restart the clock and return the instrument to
the main menu.

Note: Seconds are always displayed while the
set time is being adjusted.

5.5.5 Setresettime: ‘rSEt t’

This function enables the BA364D reset time to
be adjusted. When terminals 7 & 8 are
connected together the time displayed by the
BA364D will be automatically set to this
preprogrammed reset time. The clock function
will remain inhibited until the contacts are
opened, when the clock will restart operating
from the reset time. This enables the BA364D
clock to be synchronised with a master clock
once every 24 hours.

To adjust the reset time select 'TSEt t' from the
main menu and press P to reveal the existing
display with one digit flashing. The value of the
flashing digit can be changed by pressing the Up
or Down buttons. When this digit is correct
pressing P will transfer control to the next digit.

When the required time has been entered, press
E to return to the main menu.

Note: Seconds are always displayed while the
reset time is being adjusted.

5.5.6 Security code: ‘CodE’

All clock adjustments may be protected by a four
digit security code which must be entered before
access to the programme menu is granted. New
instruments are programmed with the default
security code 0000 that allows unrestricted
access to all programming functions without
entering a security code.

To enter a new security code select 'COdE' from
the menu and press P which will cause the
instrument to display the current security code.
Each digit of the code can be changed using the



Up and Down push-buttons, and the P button to
transfer control to the next digit. When the
required code has been entered press E to return
to the main menu. The revised security code will
be activated when the clock is returned to the
display mode.

If the security code is lost, access to the
programmable functions can be obtained by
moving the internal security link to the override
position. The original security code can then be
viewed by selecting ‘COdE’ from the main menu
and pressing P. Section 1.6.1 explains how to
move the link.

5.5.7 Control output enable: ‘EnbL’

This function, which appears in each of the two
control output sub menus OP1 and OP2,
determines whether the output turns on and off,
once or twice every twenty four hours.

To check or change the function select 'EnbL'
from the required control output menu and press
P which will reveal the current setting. Pressing
the Up or Down button will scroll through the
three options:

Display Control output
'OFF’  Control output disabled
‘On:1’ Turns on & off once per 24 hours
‘On:2’ Turns on & off twice per 24 hours

5.5.8 Setpoint times: ‘OPI’

Each of the two control outputs has two or four
setpoints depending upon whether the output has
been programmed to turn on & off once or twice
in each 24 hour period. — see 5.5.7

To adjust the setpoints of control output 1 select
'OP1' from the main menu and press P which will
will cause the ‘EnbL’ prompt to be displayed.
Pressing the Up button will scroll through the
setpoints. There will only be two setpoints if the
control output has been conditioned to switch on
& off once.

Display Setpoint

'OP1:0n1 Time OP1 turns on first time
‘OP1: OFF1' Time OP1 turns off first time
‘OP1:0n2 Time OP1 turns on second time
‘OP1: OFF2' Time OP1 turns off second time

When the required setpoint is displayed press P
to reveal the current setting. Each digit may be
adjusted using the Up and Down push-buttons.
The P button transfers control to the next digit.
When set as required, press E to return the sub-
menu from which another setpoint may be
selected.
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Note: Seconds are always displayed while the
set points are being adjusted.

5.5.9 Access Setpoint: ‘AcSP’

This function activates a separate menu that
provides direct access to the control output
setpoints when the clock is in the display mode.
See section 5.5.10 for a full description. An
operator may therefore adjust the setpoints
without having access to the programme menus.
Further protection is provided by a separate
security code.

This direct access menu is enabled and a
separate security code entered from the 'AcSP’
function in the main programme menu as shown
in Fig 5.3. To change the menu parameters
select 'AcSP' from the programme menu and
press P. This will display the enable prompt
'‘EnbL".

Pressing P again will reveal if the direct access
menu is 'On' or 'OFF'. The Up or Down buttons
will toggle the display between the two
conditions.

If 'OFF' is selected, the operator will not have
direct access to the setpoints when the BA364D
clock is displaying time. Return to the 'AcSP
prompt in the main menu by pressing E twice.

If 'On' is selected, the operator will have direct
access to the control output setpoints when the
BA364D is displaying time via a separate menu
and optional security code. To define this four
digit numeric code press E to return to the 'EnbL’
prompt followed by the Up or Down button to
select the access code prompt 'AcCd'. Pressing
P will then reveal the current security code with
one digit flashing. The code may be changed by
operating the Up or Down push-buttons and
pressing the P button to transfer control to the
next digit. Finally press E twice to enter the new
security code and return to the 'AcSP' prompt in
the programme menu.

Entering code 0000 will disable the security code
allowing direct access to the setpoints in the
display mode by pressing the P and Up buttons
simultaneously.

New instruments with control outputs are
supplied with the security code set to 0000

CLOCK



5.5.10 Adjusting control output setpoints
while displaying time

Direct access to the control output setpoints from
the clock display mode is obtained by operating
the P and Up push-buttons simultaneously as
shown in Fig 5.4. If the setpoints are not
protected by a security code the control output
setpoint prompt 'OP1: Onl' will be displayed. If
the setpoints are protected by a security code,
'COde’' will be displayed first. Pressing P again
will enable the control output security code to be
entered digit by digit using the Up and Down
buttons to change the flashing digit and the P
push-button to move control to the next digit. If
the correct code is entered pressing E will then
cause alarm setpoint prompt 'OP1: Onl' to be
displayed. If an incorrect security code is
entered, or a button is not pressed within ten
seconds, the instrument will automatically return
to the display mode.

Once within the menu pressing the Up or Down
buttons will scroll through all the setpoints. When
the required setpoint is displayed pressing P will
reveal the existing setpoint time. This may be
adjusted using the Up and Down push-buttons
and the P button to move control to the next digit.
When the required time has been entered,
pressing E will return the display to the setpoint
identification from which another setpoint may be
selected, or the clock may be returned to the
display mode by pressing E again.

Each of the two control outputs has two or four
setpoints depending upon whether the output has
been programmed to turn on & off once or twice
in each 24 hour period. — see 5.5.7

Notes: Direct access to the control output
setpoints is only available when the menu is
enabled - see section 5.5.9

Seconds are always displayed while adjusting the
setpoints.

e ——

DISPLAY
- BA3S4D
Security Code 7
Enter code by A ] EEE
pressing
= (3] and (B) COdE
to move to E?
next digit
Code 0000 XHXX
allows direct
access E% %I
0P1:0n1[_ =" {0P1:0FF1
P
00:00:00
Adjust each
setpoint by
pressing
(&) (¥] and (E]
to move to
next digit

Fig 5.4 Setpoint adjustment from the clock
display mode

5.6 APPLICATION

This section describes a typical application in
which a 24 hour clock with a HH:MM format is
required within a hazardous area. To comply
with auditing requirements, this, and number of
other BA364D clocks are to be automatically
synchronised at 12:00 each day. To prevent
accidental adjustment the instrument programme
menu is to be protected by security code 1112

Fig 5.5 shows the simplest Zener barrier interface
and illustrates how a number of clocks may be
synchronised. Terminals 2 and 8 are
interconnected within the BA364D so only one of
them needs to be connected to the Zener barrier
busbar.

When the synchronising contact is closed all the
BA364D clocks will display the programmed reset
time, in this example 12:00. When the contacts
open all the clocks will start running. This contact
may be a PLC output programmed to close at
11:59:58 and to open at 12:00:00
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Fig 5.5 Clock application with synchronisation

5.6.1 Calibration

The following is a step by step example
showing how easy it is to programme a
BA364D clock.

Step 1 Enter the programming mode
Put the BA364D in the programming
mode by simultaneously pressing P
and E. Assuming a security code has
not already been entered the
instrument will respond by displaying
‘Function’ which is the first parameter
in the main menu. See Fig 5.3

Step 2 Select the instrument function

With ‘Functlon’ displayed, press P to
reveal the existing instrument
function. If this is not ‘CLOC’, select
‘CLOC’ using the Up or Down button.
To prevent accidental changes the
new setting will only be executed after
the pass word ‘SurE’ has been
entered.

Press P which will produce a display
of ‘Set nO’ with the ‘nO’ flashing.
Using the uP or Down button change
‘nO’ to 'YES’ and press P again which
will result in a display of ‘0000’. Using
the Up or Down button to adjust each
digit and the P push-button to transfer
control to the next digit, enter the
pass word SurE. Note: S is entered
as 5.

Step 3

Step 4

Step 5

Step 6

Finally, press E which will execute the
function change and return the
instrument to the ‘Functlon’ prompt in
the main menu.

Select the display format

Using the Up or Down button scroll
through the main menu until
‘dISPLAY’ is found; press P to reveal
the existing setting. Using the Up or
Down buttons select '24:00°, which
will provide a 24 hour format without
seconds. Finally return to the main
menu by pressing E.

Setting the reset time

Using the Up or Down button scroll
through the main menu until ‘rSEt t'is
displayed; press P to reveal the
existing setting with one digit flashing.
Using the Up or Down button to adjust
the flashing digit and the P button to
transfer control to the next digit, enter
12:00 the required reset time. Finally
pressing E will return the instrument
to the ‘rSEt t' prompt in the main
menu.

Define the security code

The security code prevents
unauthorised access to the
programme functions. Select 'COdE'
from the main menu and press P
which will reveal the existing security
code. Using the Up and Down
buttons enter the new code 1112 digit
by digit. The P button will transfer
control between digits. When the new
code has been entered, press E to
return to the main programme menu.

Setting the displayed time

Using the Up or Down button scroll
through the main menu until ‘SEt’ is
displayed. Pressing P will reveal the
clock display with one digit flashing.
The current time can be entered by
adjusting the flashing digit using the
Up or Down button and the P button
to transfer control to the next digit.
When set as required, pressing E
twice will start the clock and return the
instrument to the display mode.

CLOCK



5.7 MAINTENANCE

5.7.1 Fault finding during commissioning

If a BA364D clock fails to function during
commissioning the following procedure should be
followed:

Symptom Cause Check:
No display Incorrect That there is
wiring between 10 and
Note: 28V on terminals
Terminals 2 & 1 & 2 with terminal
8 are 1 positive.
interconnected
within the
BA364D
Display is Display time Section 5.5.4 and
flashing has not been set clock display
set
Displaying a Reset Wiring and reset
fixed time terminals switch
connected
together
Unable to Incorrect That correct
enter security code security code is
programme being used, or fit
mode security link in
override position.
See Fig1.4

5.7.2 Fault finding after commissioning

ENSURE PLANT SAFETY BEFORE
STARTING MAINTENANCE

Live maintenance is permitted on
intrinsically safe equipment installed in a
hazardous area, but only certified test
equipment should be used unless a gas
clearance certificate is available.

If a BA364D clock fails after it has been
functioning correctly, the following table may help
to identify the cause of the failure.

Symptom Cause Check:
No display No power That there is
supply. between 10 and
28V on terminals 1
&2.
Display is Power Supply security
flashing supply has and set clock
been display. See 5.5.4
interrupted
Displaying a | Remote That remote reset
fixed time reset contact | contact is not
closed closed or
associated wiring
damaged.

If this procedure does not reveal the cause of the
fault, it is recommended that the instrument is
returned to BEKA or to our agent in your area for
repair.
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5.8 INDEX FOR CLOCK SECTION

Subject

Section

ATEX intrinsic safety certification 1.4;5.2

Backlight optional

Controls

Control outputs optional
Enable
Intrinsic safety
Setpoint times

When displaying time

Solid state outputs
Display

Format & units

Set time

Function of instrument

Guarantee

Galvanic isolator use with

Installation

Location
Loss of power

Maintenance
Routine

Power supply
Programming
Accessing

Security
Code
Override link
Servicing
Synchronisation
Reset time

Zener barriers use with

1.9.8

51.2
53.3;54.3
5.5.7

1.95.2

5.5.8
5.5.9;5.5.10
1951

513
5.5.3
554

5.5.2

1.7.2
54

15

151
511

5.7
1.7.1

5.3.1;5.4.1
5.5; Fig 5.3
5.5.1

5.5.6

16.1

1.7
53.2;5.4.2
555

5.3

CLOCK





