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Abstract — Thisreport is dedicated to a new type of system
used for testing electronic modules and designed specifically
for the needs of the petroleum industry. After testing the
electronic modules, the system makes a decision — suitable —
unsuitable. Different communication modules communicate
between the fuel dispensers and the POS (point of sale)
system. The main goal is to raise the efficiency of the process
and to decrease the price of the final product, also there will
be no need of unskilled workers. The main tests of the system
are being run on the communication modules — part of the
communication system “BOX 69" — developed by ROHE
Automation LTD.
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|. INTRODUCTION

“Measure what is measurable, and make measurable what
isnot so.”
/ Galileo Galilei/

This system is designed especially for the needs of the
petroleum industry. It affects the final link in the
distribution of products of that indusrty. Because of the fast
development and the increase of gas stations and trading
points for trading fuel, the need of equipment and fuel
installations for measuring and fiscalisation, increase.
There is a problem, when it comes to choosing the type of
the fuel dispenser and the level measuring system (TLG
system). They are many types of fuel dispensers from
different manufacturers. That brings up the need of wide
range communication protocol support on a physical and
logical level. System BOX69 alows the connection of
more the one type of fuel dispensers, with different
physical and logical communication interface to the POS
system. Fig. 1 shows a block diagram of BOX 69 system.

Because of the different configurations, demanded by
the market. The system is module based. The
communication is based on a bus topology interface (fig.2).

The goal of the diagnostics is to collect information for
the values of a certain number of parameters of a certain
product /with a complete functionality/ or on a certain part
of it /with an incomplete functionality/, to rate it “ suitable —
unsuitable”.

If it's rated unsuitable — the cause should be pointed
out.The products are being tested during their
manufacturing as well during as their exploitation.
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Fig. 1 —Block diagram of system “BOX69"
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Fig. 2 —Block diagram of interface type

During their automatic diagnostic the product is being
tested by an automated system, which creates stimulating
signals by previously set algorithm. It measures the signals
of the outputs of the tested device or in certain control
points compares the results with the values stored in the
memory. It rates the product as “suitable — unsuitable” and
examens the “unsuitable” products for the cause of the
rejection.

[I. SYSTEM SPECIFICATION
A.Automated diagnostic system

The Automated diagnostic system includes: technical
resources and diagnostic algorithms /programs/ (fig.3)
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Fig. 3—Block diagram of automatic diagnostic system

B.Main purpose of the functional diagnostics, advantages
and disadvantages.

The main purpose of the synthesized diagnostic
agorithmsisto decrease the need of skilled workers.
- Reaching optimality in the numbers of the executed

parameters.

- Preventative control - set to increase the reliability
of the device.

- Decreasing the required amount of additional
equipment.

The purpose of the diagnostic agorithms is the

functional diagnosis connected to:

- Easy coupling and
equipment testing facility;

- Minimising the execution time of a previously set
checking with verification response type -
"suitable-unsuitable";

- Simplified method of testing without the need for
highly qualified personnel, which increases
efficiency and reduces the costs for the certification
of products;

communication  testing

Like any testing procedure, functional diagnostics has

its flaws, some of which are:

- Complexity of checks to detect defects - especially
with multiple and "illogical" (incorrectly oriented
diodes, transistors, ICs, LE, etc.) malfunctions;

- Occurrence of destructive effect due to the fact that
some faults at power or input signals may arise
additional forcibly caused failures (secondary
defects);

- Inability to detect hidden defects;

- Relatively high complexity and labor intensity
greater intellectual devel opment tests;

- Need for additiona highly qualified personnel to
detect damage in unfit devices without establishing
a specific reason.

C.Block diagram of test verification device

Fig. 4 is a block diagram of the device developed for
functional diagnostics. In the next few paragraphs is
considered the device of integrated communication
interfaces.
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Fig. 4 — Test verification device - block diagram

D.Exchange information with modules type DART

The exchange of information with a type DART, is
performed by a communication unit BOX69 DARh
(RS - 485). The main purpose of this block is to convert
data from standard TTL / CMOS signa into a signal
according to standard EIA RS485. Designed for unipolar
differential  reception and transmission of digital
information. This allows you to engage in independent
parallel operation of up to a 32 transmitter and receiver 32,
meaning: there can be up to participant correspondents with
transfer rate up to 4Mbit / s. This calls for certain related to
buffering schemes, providing larger input impedance and
taking measuresin case of a power shortage. [1]

Fig. 5— RS-485 |IEE STANDART

The transmitter must have input authorization to
manage its inclusion in the line and current protection in a
conflict situation when more than one transmitter tries to
transmit simultaneously.

Fig. 5 shows the inclusion of correspondent RS - 485
line. The line is terminated at both ends at the - remote
transponder - transmitters, with its characteristic
impedance. [1]
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E.The exchange of information with a type BOX69_CL
(CURRENT LOOP)

In industrial and hazardous areas, electronic
communications available, often performed CURRENT
LOOP (circuit) implemented with communication block
BOX69 CL (Current Loop). The block diagram of this
type of interface is shown in Fig. 6.
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Fig. 6— CURENT LOOP - BLOCK DIAGRAM

Test communication module must contain the active
part of the scheme shown in Fig. 6. The testing module
must contain the passive part of the scheme communication
duplex (half - duplex - each one). Scheme tested module is
shown Fig. 7.

Basic requirement imposed on the testing devices of
this type is the presence of chains galvanic isolation. For
tangible (because of the requirement not high speed
communication protocol) is selected gavanic isolation
through ordinary optocouplers with phototransistor. In the
receiving part is switching implemented in two states in
one of which, the receiver hears transmitted from the
transmitter, the other condition, the echo is not heard.

Fig. 7— CURENT LOOP - SCHEME

In the mode of data transmission in the direction of the
test module in the transistor output of the opto-isolator,
become clogged, and if static mode, it is uncapped. This
provides digital communication with two closely definded
relative to the line states - logical "1" (20mA / 40mA) and a
logical "0" (OA).

At the entrance are placed diodes to protect against
reverse inclusion and bidirectional suppressor (transient
diode) to protect against industrial disturbances induced in
the communication line [6].

Fig. 8 - A typical form of impulse test
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Fig. 9 - Block diagram of the algorithm for functional diagnostics
communication module

The standard test form to test pulse which must
withstand the test modulesis shown in Fig. 8[7] [8].
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In Fig. 9 and Fig. 10 shows the structural diagrams of
procedures performed test operations based on the principle
of the functionally diagnostics. Through this diagnostic test
which is the primary certifying readiness for work and
communication ability.

Functionally test diagnostics is a major initia
procedure, authorization to perform any follow subsegquent
internal testing procedures

Fig. 10 is a block diagram of the software of the test
device. The program implements sequence communication
procedures implent of tests required.
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Fig. 10 -TEST ALGORITHM - BLOCK DIAGRAM

Before proceeding to the test procedure there should be
selected type of test communication module. For this, there
must be a separate menu, which are introduced all possible
communication modules. After selecting, the module can
proceed to the tests.

The testing procedure for functional diagnostics
communication module consists of several procedures.

The first test procedure is checking for short circuits in
the power line.

To the module is fed power supply and check the
possibility of his performance through primary inspection
short circuit caused by it. This is the simplest test for the
possibility of performance.

Starting with switching power module and check the
indicator signals for shorting in the power lines. When have
short, off voltage supplied to the module and establishes
result "unsuitable." Failure protection is extended to the
next test.

After verification of power, check the communication
line of the fiscal system to the dispenser by sending data.
Data is sent via a communication channel input and
expected output. Upon receipt of valid data, they are

compared respectively with the same data, the test is valid
and passes to the next testing procedure. When invalid data
is displayed result is "unsuitable." The operator must lift
the tested module production test and pass a test of the next
module.

Upon successful test of communication of the fiscal
system to the dispenser proceed to test the communication
line in the opposite direction - from the column to the fiscal
system. Again, as above agorithm deciding on the type of
"suitable - unsuitable" and displays relevant results. If all
test procedures were successfully completed, tested module
is declared "suitable." Otherwise, the unit is defined as
"unsuitable" and sent to the repair facility for detailed
diagnostics and repair. After the repair, the unit must be
subjected to the test again.

Block diagram reflecting more detail the operating
principle of the testing algorithmis shown in Fig. 10.

The codeiswritten in C language. The compiler is C18.
Integrated development environment (IDE) is MPLAB
8.92.

[11. CONCLUSION

In the publication is viewed a system for verification of
electronic modules designed specifically for the needs of
the oil industry. Verification of test modules through the
system with a view to taking a decision on commissioning.
The decision of the system is attestation principle of the
" suitable - unsuitable". Discusses communication modules
communicate between fuel dispensers and single fiscal
system. In this study achieved the primary objective -
increasing the efficiency of the production process.
Lowering the cost of service of the final product and is no
longer necessary service highly skilled workers, while
product quality is maintained. Actua tests of the system are
made of tested modules - part of the communication system
type "BOX69", produced by "ROHE Automation" LTD.
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