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SYNOPSIS

This project aims at fabrication and zesting
of an Automatic Industrial Vigilance System. It is
an 8085 microprocessor based system. The design consi-
deration are mainly to overcome the lapses behind

industrial explosions and fires.

This innovative system mainly intenced for
Petrochemical complexes & Boiler based inudstries
such as Thermal power plants etc. This versatile

unit includes the following:

1. Pressure Control Unit

2. Flame Control Unit.

The main principle involved in these units
is the Analog Data Acquisitioﬁ System & the closed
loop control system. The pressure quantity which
is continuous-time, dynamic system has Dynamic
operating points, when kthe input varies with time

“‘:_\

to yield nominal response.

This physical gquantity 1is converted into
electrical gquantity by suitable sensors & transducers.
The processor 18 programmed such that the measured

data are compared with the required data and suitable



control strategies are formulated to attain the

reguirements.

The control circuitry is carefully inter-

faced with peripheral circuits of the microprocessor.

This sytem won't disturb the normal operating
conditions of the «circuit. During the abnormal
condition also the system makes the excess pressure

to let it out & the normal condition is maintained.

The circuit designed for flame monitoring
automatically cuts off the input fuel during the

absence of flame.
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Introduction




CHAPTER - I 1

INTRODUCTION

The need for Automation in an industry 1is
being realised in recent years. The micro computer
controlled ‘'Automatic Industrial Vigilamce System’
is fully designed for plant security in various
industries. It reduces manual supervision & plays
vital role in petrochemical complexes & semi conductor

complexes,

The main idea behind this vigilance system,
is the Digital Data Acguisition System and the closed-
loop feed back control logics. The continuous-time
processing systems such as pressure, and flame level

are to be monitored & controlled by a vigilance system.

Each physical quantities are sensed by
separate Transducer elements, which converts them
into electrical gquantities and which are then governed
by centralised monitoring unit. Thus it is necessary
to find suitable transducers to evaluate such physical
gquantities. Suitable data processing units has been
provided sto manipulate incoming analecg signals.
Necessary control stratege has been implemented in

order to achieve the required results. The ccmplete

details of the system is shown in fig.l.1.
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give rise to uncontrolled vapour cloud

Explosions (UVCE).

Explosions recorded in many cases had figures
of all types cf hydrocarbons and hydrogen.

It is the Benzene and cyclohexone type
of compounds which are wunder strain and
more prone to UVCE, tthylene 1s more
sensitive because of higher flame accelera-

tion.

In 93 percent of cases, ignition had taken

place, with remaining seven percent it did
not because of chance. Expert opinion on
UVCE is that, in case of vapour cloud, blast

and fire are inevitable.

Explosive releases of hydrocarbons originate
from storage tanks, spheres, transport
tankers, over heating and over pressure,

while they were being processed.

The only way in which an uncontrolled vapour

cloud explosion can be prevented is to preclude vapour

release and this calls for good design of equipment,

proper maintenance and safe operating practices.
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CHAPTER - II

PRESSURE CONTROL UNIT

2.1 Process Profile

Microprocessor based system are very useful
in processing analog signals which commonly occur
in ingtrumentation system. The data acquisition system
consists of pressure transducer, and digitizers using
which the microprocesscr acquires data frem the
process. The data logging system has ADC (0809).
The pressure which is to be monitored in a process
is stored as a light bit data in the register of the
microprocessor. The output voltage 1is caliberated
in proportion to the applied pressure by using pressure
Transducer. Then the caliberated analog wvoltages
are converted in hexadecimal numbers. So the user

can directly feed the value in hexadecimal numbers.

When the pressure exceeds the required limit
the transducer output will also increase & thus the
arrived data is compared with the reference data and
control signal (+45v) is fed to activate the relay
circuitry. The relay circuitry will switch ON the
sclenoid valves and the excess pressure will be cutlet,
Thus the pressure is monitored at the required level.

The functional block diagram for pressure control

unit is shown in fig.2.1.
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2.2 Pressure Transducer

Pressure is an important measure 1in science
and industry. Generally a mechanical device provides
a displacement 1in response to a pressure change.
This inturn is translated into an electrical signal
by means of a displacement transducer to render it
suitable for use in microprocessor controlled systems.
Pressure 1is also on important measurand in many
industrial applications as it is used to derive fluid
flow rates and ligquid levels. Pressure changes are
usually considered to occur faster than temperature
changes, but slower than most other wvariables.
Sampling rates as low as 0.2 Hz (5 sec.sample reriod)

are common.

This conventional pressure transducer will

convert the energy from the measurand system to energy

proportional to the measurand.

We can better classify pressure transducer

into three different categories.

1. Mechanical transducers
2. Electro-mechanical transducers

3. Electronic transducers



In case of Mechanical type o¢f pressure
transducers, the fluid pressure is directly converted
into linear displacement (or) deflections on calibe-
rated scale. From these readings we can directly
find out the pressure guantity in any process {or)

chambers.

The second type of pressure transducer
denotes the electro-mechanical version of pressure
transducer system. In this system, the mechanical
displacements of the previous type of instrument
is converted into linear variation of electrical output
quantities. In such cases the displacements are
transformed into linear electrical resistance variation
(or) linear impedance variation either inductive {or)
capacitive regarding the usage. Thus linear variation
in the resistaﬂce will cause corresponding linear
output voltage variations in the cicuit. We are

adopting electro-mechanical transducer in our project.

2.3 Operation Profile

Practical implementations of the pressure

transducer is shown in the fig.2.2.

In the Fig.2.2, there is a barcmeter arrange-

ment which is used as a mechanical type of pressure
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transducer. The open end is exposed to pressure
sensing, normally pressure chamber. The other end
transfers the force applied in fhe sensing and through
hydraulic f£luid, normally lubricating oil is wused.
A moving jockey which 1is connected with the piston
head moves along the linearly variable potentiometer.
There is a restoring spring (s) which restores auto-
matically when the pressure released from the sensing
end. Thus the linear movement causes the resistance
variation along the potentiometer heads. An operational
Amplifier (MA 741) is used as the signal conditioning
equipment for the pressure transducer system. The
gain of the OP-AMP is determined by the value of the
feedback resistance whose value can be varied by the

applied pressure in the barometer end.

The gain of the OP-AMP unit is calculated
as below. Since the configuration wused in our
circuit is non-inverting amplifier unit. The voltage

(Vv;) is fed at the non-inverting terminal of the

OP-AMP.
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Let 'Ri' be the input impedance.

& 'Rf' be the feedback resistance.

The output voltage can be derived as,

VO = Vl X (Rf/Rl)

here (Rg/R;) is called amplification factor (A)

But we need the output range extending from O©v to
5V. Selecting Vi as 1.5V, the input resistance (or)
impedance is Ri = 1 K and the potentiometer range
is selected as 0-10K (linear type). Thus, the gain

of the amplifier can be written as,

A = (Rf/Ri) = (10K/1K) = 10.

So the maximum value of amplification factor is limited

to 10. 1In order to limit the output voltage in the
range of 0-5V, a separate limiting resistor 1is

connected in series with the output terminal.
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2.4 Sensitivity and Repeatability Considerations

The performance characteristics of the

pressure transducer unit can be interpritted in fig.2.3.

Normally the output form the transducer
circuit is expected to be linear with applied pressure.
But in practical applications the output will not be
linear in nature, it is sometimes deviated from the
expected linearity region. This phenomencon 1is called

as Hysterisis effect in its output.

Still the hysterisis curve will not be
similar in both the direction, the reverse path 1is
assumed slight deviated from its forward force
applications and hence the ratio between linearity
& hysterisis nature is given as

L/H = [D.

1(max)+D2(max)]/Span x 100

Here the wvariable Dl can be defined as the
amount of deviation in output voltage from its linear

operating zone, and D is the maximum possible

1(max)

deviation in the Hysterisis curve from its linear

operating region. Similarly D is the maximum

2(max)
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possible deviation in the return path of hysterisis

curve from its forward path.

The effective function of a transducer will
be appreciable when the linearity to hysterisis (L/H)
ratio is much minimised, fhough it is not possible
to achieve a 100% effective pressure transducer system

with electro-mechanical type of configuration.

2.5 Control Circuitry

The control circuit consists of a switching
‘transistor, a control relay, a damping diode and a

spike quencher circuit.

The fig.2.4 illustrates all the circuit

elements in detail. The supply voltage for the

switching transistor Vec = 12V.

2.6 Cicuit Operation

The required pressure to be maintained in
a particular system is stored in the microprocessor
interﬁs of hexadecimal value, calculated from the output
voltage of the opamp. When the pressure value increases

beyond the required 1imit, the corresponding cutput
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voltage of the opamp alsc increases, since the output
voltage depends on the feedback resistor (Rg), which
varies with varying pressure. When the output voltage
of the op-amp increases the corresponding hexadecimal
is compared with the reference value and if it is
greater than ~the reference value the microprocessor

gives a control signal to the base of a transistor.

As soon as the base becomes positive and
transistor turns 'ON', +the <collector current flows
through the transistor thereby energising the relay
coil. This relay operates, which inturn operates the
solenoid valve by connecting a.c. supply to the solenoid

valve.

The solenoid valve is normally closed.
when it is activated it gets opened and the excess

pressure from the system is made to go out.

As soon as the required pressure is attained
in the system, the micrcprocessor stops sending the
control signal to the transistor base, which inturn

closes the sclenoid valve.

Across the relay coils, there is a damping

diode and spike gquencher circuit. The damping diode
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is nothing but a PN silicon junction diode which acts
as a degenerating element for thg induced e.m.f. across
the relay coil, It provides a reverse path for the
residual magnetising current, during the relay
operation. The spike quencher (or) killer degenerates
the sharp spikes during frequent operation of the relay
circuit. The resistor and capacitor elements ir series

acts as a filter circuit for damped spikes.

2.7 Control Relay Structure

The internal structural details of an

electromagnet relay has been showed in the fig.2.6.

There 1is an electromagnet and pole reed
arrangement whose displacement is restored by a
restoring spring. The pole reed is attracted by the
electromagnet head while the relay <coil has been
energised. Since the coil is activated the rormally
connected point is turned to normally opened posi-
tion. When the relay coil has bheen deenergised, the
pole reed is brought back to its initial position by
the restoring spring (s). There are provisions for
mounting the relay on a PCB or board by using fixing

srews and nuts. The whole unit has been enclesed with
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a dielectric plastic chasis to prevent electric shock.

2.8 Solencid valve

It is one of the primary control equipment
in most of the industrial control system. It consists
of an electromagnet and ferro core arrangement with
mechanical nozzle wunit. When the electromagnet is
energised by applying supply veoltage (230V), the nozzle
opens as the ferro core is attracted by the electro-
magnet and returns back to its initial position when

supply voltage is remcved.



flame Conteol and Mlarming Hystem




20

CHAPTER IIX

FLAME CONTROL AND ALARMING SYSTEM

Now-a-days fire hazards are threatening
the future prospects of any industrial concern. The
possibility of fire breaker is proned only due to
insufficient wvigilance over the «continuous running
process, such as petroleum refineries, LPG gas cracking
plants, large semi-conductor complexes and heavy boiler

industries.

Of course manual vigilance over a whole
plant is not considered for best maintenance sytem.
For the sake of industrial safety in continuocus time
processing units, autcmatic vigilance systems are
considered best over all type of industrial safety

procedure concerned.

Fire in industrial curcumstances are mainly
due to over accumulation of organic and inorganic wastes
within fhe complex. In some cases failure in the flameg
will cause hazardous accident in the premises. In
these cases, the flame failure will cause unnoticed

accumulated fuel waste around the bkurner and 1in case
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if we ignite it again, severe explosion (or) fire may
occur. So our project will watch all the flames from

failure during operations.

3.1 Optical Transducer (Flame Sensor)

There are some semi-conductor devices whose
characteristics are proned tco the 1light intensity.
Light Dependent Resistor (LDR} is one of such devices
which is used here as a photo sensing element. It
has negative co-efficient o©of resistance with the
intensity of light. It means that the resistance of
the LDR will decrease when the intensity of light rays
increases and viceversa. Utilising this property,
flame sensor ({(or) optical transducer 1is fabricated

(See fig.3.2).

3.2 Circuit Operations

The dual WNand-Schmitt trigger IC 1is used
as the pulse generating device. The Resistor Ry is
designed to set the upper triggering point (UTP)} for
the Schmitt trigger. When the 1light falls on = the
LDR, its resistance goes low and the conductivity
increases in proportion to the intensity of light rays.

Thus the 1lower +trigger point (LTP) of the Schmitt
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Trigger is reached. Now the output of the Schmitt
trigger is zero volts. It is fed at the input of the

inverter gate. So +5V is available at the output.

If the light ray is absent, the resistance
of the ILDR will go higher and the Schmitt trigger is
biased with the upper trigger point (UTP). ©Now the
Schmitt trigger output will be +5V and the ZInverter

gate will give zero volts at the output terminal.

The optical sensor output is fed to the
part A of 8255 (ie., PAO) The functional block diagram
is shown in fig.3.3

The light sensing element (LDR) is mounted
inside the flame chamber sco that it can directly sense
the light rays from the flame burners. Usually when
the flame fails during the operation of the boiler,
the furnace o0il will still flow into the flame burner
and evaporates. So petroleum vapours will form a cloud
around the flame chamber. If we ignite the burner

now, disastrous explosion can occur.

To prevent these uncontrolled wvapour cloud
explosions (UVCE), the flame monitoring system stops

the fuel supply to the burners, when the flame goes
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off. This is illustrated in fig.3.4. Here the stop
valves are usually solenoid valves which can be
energised by a.c. main supply.. In ocur project only
flame detection is possible. The pin configuration of

ICc 7413 (Schmitt Trigger) is shown in fig.3.5.
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Data Logging System
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CHAPTER IV

DATA LOGGING SECTION

The Data Logging Section consists of an
Rnalog to Digital converter BADC 0809 with necessary
hardware as shown in fig. 4.1 . The ADC 0808,/0809
is an 8 bit A/D converter with 8 channel multiplexer.
It is an monolithic CMOS device. The A/D converter
uses successive approximation as the conversion techni-
gues. It does not require external zerc and full scale
adjustments. The converter features a high impedance
chopper stablized comparator, a 256 R resistor ladder
with analog switch tree and a successive approximation

register,

4.1. Channel Selection of ADC 0808/0809

ANALOG CHANNEL ADDRESS
C B -

IN, 0 0 0

IN; 0 0 1

IN, 0 1 0

IN, 0 1 1

IN, 1 0 0

IN, 1 0 1

INg 1 1 0

IN, 1 1 1
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The device contains an 8§ channel single
ended analog signal multiplexer. A particular input

channel is selected by using the . Address decoder.

The table shows the input states for
the Address lines A, B and C to select any channel.
The address 1is latched into the decoder and selects

the desired channel input.

4.2 Brief Operation of A/D Converter

The pin configuration of ADC 0809 is shown in
fig.4.2. The timing diagram details of ADC 0809 is
shown in fig. 4.3 . The block diagram of a successive
approximation A/D converter. It consists of three
major elements; the D/A converter, the successive appro-
ximation register (SAR} and the éomparator. The
conversion technique invelves comparing the output
of the D/A converter (V_) with the analog input signal
V... The digital input to the DAC is generated using
successive approximation method. When the LAC output

matches the analog signal, the input to tke DAC is

the equivalent digital signal.

The successive approximation conversion
process can be accomplished through either the software
or hardware approach. In the software appreocach an

A/D converter is designed using a D/A converter, and



D

~
(-8

K

P

C "
- OUT

Block Diagram of System

Ea
e N
[ [
[
. £
S| T ul [:]
1 13} I
O [ T o R & 23] 61
o ¥ 1 O myg
e v w
1)
[ r’_ |
3 o5
o] o o
1yt 8 Q)
A
| v
m -
t“ \l
] ' .
el i v
1 S P o0
C a4
]
L
2" m Q)
£ 0 E+ 2]
a4 0 ol ©
O ol @] O
A7) [4¢] oY) [l
=~ o
8 8]
l <L I oy fal o 7]
17 1 -
L
r-
I3
(8]
-
(&1 I % B Il B
[ ¥ 11
,Jl.?iL‘
fr1 €0 CIR N T
103N
| e 5]
[ ]
n <
T @O
()
— s
o
—

.‘4_._1

+

To Relay

Fiin

11\13]




Lo —y 26 22 ]-4——4 AL

11— 27 25 L ADD A

12 ——n 28 24 f———nnp 8

N3 o1 23 ADD €

NG ——) 2 ' 21 L y2 nss

NS ———¥ 3 ADC 20 ___,2'2

M6 i 4 0809 19 273

wr |8 18 “___)2"‘

(LK ———f 10 8 p?®

Ve —H 11 15 __..1;2'6
REF(1) —p 12 |y 2
REF(-) ——n 16 17 b 278 (58

GO —— 3} 13 7 l— ENL

— 6 ’ UTPUT EHABLE
rr—

P16t 42 SCHEMATLC DIAGRAN OF ADCOBO3

CLOCK

32

STN” _’_j_\ )

ALE

QUTPUT
ENABLE

Juieul

F L6 - 435 TIMING DIAGRAM OF POLUEOI



(=) 943

| |

Ce7d43g

e

[aa}
i EEFR
HaLTms
I1YNI I
10dLaQ YL SIEIY
,h 28
Tllll
Tl]ll
B
T HAAWT
lading &
uag’ | AL0dLnQ
— ]
¥ &
TNV
LinG?
BNIWIL
TOALNTD)

anisy

!

=2

.uU.?

!

(+)

bogo 0¥

3@ W¥IHvid

WIOTEI T4

SSAWGTY LTH =

1]

L

AN 9

cogo ¥ 2P0

blydoer AT

SIHILIMES

PWOTVNIY

TNy

AFXAFI T TLINON

—ANNWHRTY &

FLNNT WHOTYNY O



the microprocessor plays the role of the counter and
the SAR. The conversion process beginsg when processor
sends start of conversion (SOC} signal to the ADC (0808
and when EOC (End of Conversion} signal is high, the
digital data is transferred to the 8085 processor.
The data is saved in the accumulator. The block

diagram of ADC 0809 is shown in fig.4.4,

34
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CHAPTER V

INTERFACE CIRCUITRY

5.1 Features of 8255A/8255A-5

* 24 programmable Input output pins.

* Completely TTL COMPATIBLE

o Fully compatible with INTEL 1lip families.

* Improved training characteristics.

* Direct Bit Set/Reset capability easinc control

application interface

* Reduces system package count
* IImproved DC driving capability.
* Available express - STD temperature range.

- Extended temperature range.

The intel 8255A 1is a general purpose program-
mable input output device designed for the use of
intel microprocessor. It has 24 input output pins
which may be individually programmed in 2 groups of
12 and used in 3 major modes of cperation. In the
first mode each group of 12 input output pins may
be programmed in sets of 4 to be input cr output.
In the second mode, each group may be programmed to

have 8 lines of input or output of the remaining 4

36



37
pins, 3 are used for hand shaking and interrupt control
signals. The third mode of operation is a bidirec-
tional bus mode which uses 2 lines for a bidirectional
bus, and 5 lines, borrowing one from the other group

for handshaking.

5.2 8255A Functional Description

General

The 8255A is a programmable peripheral
interface device designed for use in intel micro-
computer system. Its function is that of a general
purpose I/0 component to interface peripheral equipment
to the microcomputer system Bus. The functional
configuration of the 82554 is programmed by the system
software so that normally no external 1logic is

necessary to interface peripheral devices or structure.

Data Bus Transfer

A 3 state bidirectional 8 bit buffer is

used to interface the 82552 to the system data Bus.
Data is transmitted by the buffer upon execution of
input or output instruction by the cpu. Control words
and status information are also transfered through

the data bus buffer.
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Read/Write Contreol Logic

The function of this block is to manage
all of the internal and external transfers. It accepts
inputs from the cpu Address and Control buses and
in turn issues commands to both of the central groups

(C.s)

Chip Select (CS)

A "low" on this input pin enables the commu-

nication between the 8255A and the cpu (RD).

Read (RD)

A "low" on this input pin enables the 8255A

to send the data or status information to the cpu
on the data Bus. In essence, it allows the c¢pu to

"read from® the 825S5A.

Write (WR)

A "low" on this input pin enables the cpu
to write data or control words into the 8255A (AO

and Al)

Port Select 0 and port select 1

These input signals in conjuction with the

RD and WR inputs, control the selection of one of
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the three ports or the control word registers. They
are normally connected to the least significant bits

of the address bus (Ao and Al).

Reset (Reset)

A "high" on this input clear the control

register and all ports (A&, B, Cc) are set the input

mode.

5.3 Group A and Group B controls

The functional configuration of each port
is programmed by system sof tware. In essence the
cpu output sends a control word to the 8255A. The

control word contains information such as "Mode".1l

"Bitget", "Bit Reset", etc..., that initializes the
functional configuration of the 8255A. Each of the
control logic receives "control words" from the

internal data bus and issues the proper commands to

its associated ports.

Control group A - Port A and Port C uppex (C7-C4)

Control group B - Port B and Port C lower (C3-CO)

No read operation of the control word register 1is

allowed.
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5.4 Ports of 8255

Ports A, B and C

The 8255A contains three 8 bit ports (A,B&C).
" All can be configured in a wide variety of functional
characteristics by the system software but each has
its own special features or "personality" tc further

enhance the power and flexibility of the 8255a.

Port A One 8 bit data output latch/buffer and one

8 bit data input latch.

Port B One B8 bit data input/output latch/buffer

and one 8 bit data input buffer.

Port C One 8 bit data ocutput latch/buffer and one
8 bit data input buffer (nc latch for input}. This
port can be devided into two 4 bit ports under the
mode control. Each 4 bit port contains a 4 bit latch
and it can be used for the control signal outputs
and status signals input in conjuction with ports

A and B.
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5.5 8255A Operational Description (Control Word Format

for 1/0 mode)

Mode Selection

There are three basic modes of operation

that can be selected by the system software;

Mode 0.... Basic Input/output
Mode 1.... Strobed input/output

Mode 2.... Bi-directional bus.

When the reset input goes "high" all ports
will be set to the input mode. After the reset is
removed the 8255A can remain in the input mode with
no additional initialization required. During the
execution of the system program any of the other modes
may be selected using a single output instruction.
This allows a single 8255A to service a variety of
peripheral devices with a simple software maintenance

routine.

Simple Software Maintenance Routine

The modes for Port A and Port B can be

separately defined, while Port C is divided iInto two

portions as required by the Port A and Peort B defined.



42

211 of the output registers, including the status
Flip-Flops, will be reset whenever the mode is changed.
Modes may be combined sc¢ that their functional
definition <c¢an be "tailored" to almost any I/0
structure. For instance, Group B can be programmed
in mode 0 to monitor simple switch closings or display
computational results. Group A could be programmed
in Mode 1 to monitor a Key Board or tape reader on
an interrupt driver basis. The mode definiticon and
possible mode combination may sum confusing at first

but after a cursory service of the completedevice

operation a simple, logical Input ouput apprcack will
surface. The design of +the 82552 has taken into
account things such as efficient PC board layout.
Control signal definition V., PC layout and complete
functional flexibility to support almost any peripheral
device with no external logic. Such design represents

the maximum use of the available pins.
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REFERENCE DIAGRAMS

8255 PIN DIAGRAM

FUNCTIONAL BLOCK DIAGRAM

8255 PORTS AND THEIR MODES.

8255 CHIP SELECT LOGIC AND DESCRIPTIONS.

8255 CONTROQIL WORD FORMAT FOR I/0 MODE.
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CHAPTER VI

MICROPRCCESSOR ARCHITECTURE

The figqure 6.1 shows the internal archi-
tecture of 8085. It includes the ALU, Timing & Control
Unit, Instruction Register and Decoder, Register array,

Interrupt control and serial Input output control.

6.1 Registers

Inside the 8085 there are several registers

which are used during the execution of a program.

Accumulator There is one 8 bit (temporary storage)
register known as the acumulator (ACC). It is used
in various arithmetic & logical operations. For e.g.
during the addition of the two 8 bit integers, one
of the operands must be in the accumulator while the
other may be either in the memory (or} in one of the

other registers.

Temporary Register The temporary register 1s used
to hold data during an arithmetic & logic operation.
The result is stored in the accumulator and the flags
{flip-flops) are set {or) reset according to the result

of operation.
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Flags (Flip-Flop) The flags are affected by the a
arithmetic & logic operations in the ALU. In most
of these operations, the result is stored 1in kthe
accumulator. Therefore, the flags generally reflect
data conditions in the accumulator with some excep-
tions. The descriptions & condtions of the flags

are as follows:

Sign Flag A logical 1 was left in the most signi-
ficant bit of the accumultor after the last instruction

was executed.

Zero Flag BAll bits in the accumulator were zerc after

the last instruction was executed.

Auxillary Carry Flag In an arithmetic operation,
when a carry is generated by digit Dy & passed on
to digit D4, the AC flag is set.

Parity Flag The number of ones in the accumulator

is odd after execution of the last instructior.

Carry Flag An accumulator arithmetic overflcw occured

on execution of the last instruction.
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The bit positions reserved for these flags

in the flag register are as follows:

Instruction Register The instruction register stores

the binary word fetched as an instruction during the
decoding & execution portions of the instruction cycle.
This 1is not programmable & the contents of the
instruc@ion register may not be changed except by

calling a new instruction. Some computers have two

instruction registers, & sc they can fetch & save
one instruction while executing the previous one.

This process is called pipelining.

Memory Address Register (MAR) This hold the addresses
of data in memory. The addresses may be part of the
instructions (or) may be provided separately by the

program.

General Purpose Register There are six General purpose
8 bit registers (B,C,D,E,H & L) that can be used by

a programmer for a variety of purposes. They can



be used individually (when operation on 8 bit data
is desired) or in pairs (when a 16 bit address 1is
to be stored). Such registers may serve as temporary
storage for data (or) addresses. The programmer may
be able to assign them as accumulators (or} even as

program counters.

Stack pointer 2 stack is to save the program counter
so that the program may continue where it left off
when it went to compute a subroutine. A stack pointer
is a register that is used to maintain a stack in

the memory.

Program Counter There is a 16 bit register which
is used by the 8085 to keep tract of the address of
the instruction (in the memory) that has to be
executed next. This register is called the program
Counter (PC)}. The contents of the PC are automatially
updated by the 8085 during the execution of an instruc-
tion so that at the end of execution of this instruc-
tion it points to the address of the next instruction

in the memory.

6.2 Arithmetic & Logic Unit (ALU} This performs
the arithmetic & logical operations. Thigs accepts

two binary inputs & produce the birnary sum & a carry
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from the most significant kit of the addition.
Subtraction can be performed by taking the two's
compliment of one input before sending it to the adder.
Multiplication & division may be performed by repeated
additions & subtractions, respectively. The function
inputs determine which function the ALU performs;
typical choices are: Addition, subtraction, Logical
AND, Logical INCLUSIVE OR, 1logical EXCLUSIVE OR,
logical NOT (Compliment), Increment (add 1), decrement
(subtract 1), left shift (add input to itself), clear

(result is zero).

6.3 fTiming and Control Unit This unit synchronizes
all the Microprocessor operations with the clock,
& generates the contro signals necessary for communi-
cation between the Microprocessor & peripherals,
The control signals are similar to a sync. pulse in
an oscilloscope. The RD & WR signals are Sync. pulses

indicating the availability of data on the data bus.

Address Bus The address bus is a unidirectional bus.

This is a 16 bit bus to provide address to full 64k
memory. The upper eight lines Bigevecrn- Ag form the
page no: and the lower eight lines A....... By form
the address within the page and they also carry the

data. This process is known as Multiplexing.
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Data Bus This is a bidirectional bus. This bus

consists of eight lines carrying data into & out of
the microprocessor. Since this bus is bi-directional,
there is no need for a separate set of 8 pins for
the data transmitted out of the Microprocessor. So

the data pins is reduced to 8 from 16.

Control Bus This bus consists of as many lines in
a Microprocessor as the number of contreol signals.
One such signal is that which distinguishes between
whether the Microprocessor 1is transmitting the data
(or) receiving the data on the data bus. The other
control signals are (i) The interrupt Line (ii} Reset
Line (iii)} Hold line (iv) DBIN (v) Tristate Control

(vi) tristate acknowledge (Vii) I/O read write control.
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CHAPTER VII

SOFTWARE

7.1 Analog to Digital Conversion

Need for software

The output voltage of the op—aﬁp 741, with
no pressure applied to the linear potentiometer, which
is nothing but a feedback resistor (10 EKJfL}, at its
minimum position (0K£.), is found to be 1.8V. Similarly
due to pressure, when the feedback resistor is at its
maximum value (10K ), then the corresponding output
voltage is found to be 3.6V. So the conversion of
analog voltage into digital should be had for every
increase in 0.1V from the initial wvalue (1.8V}, since
the applied pressure may introduce an output voltage

in between 1.8V & 3.6 V.

The above technique can be obtained easily
using BASIC language. The program of A/D conversion

is thus given.
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7.3 Program for Pressure Control Unit

ADDRESS LABEL MNEMONICS QOPCODE COMMENTS

4600 MVI A,90 3E,20 Initialisation of
8255 ports

4602 QUT CNTRL REG b3, OF

4604 LXI H,4650 21,50,46 Load the pressure

to be maintained
in Hexadecimal

4607 START MOV B,M 46

4608 MVI A,03 3E,03 Intialise ADC(QB808
controls

460A ouUT 38 D3,38

46QC MVI A,02 3E, 02 Selection of INO2
inaDC 0808

460E ouT 08 D3,08

4610 IN PORT A DB, 0OC

4612 CALL ADCONV ¢D,05,00 Subrcoutine call

: for ADC

4615 STA 4645 32,45,456

4618 LXI H,4645 21,45,46

461B MOV A,M 7E

461C CMP B 38

461D JNC LOOP D2,23,46 Pressure is higher

4620 JMP START C3,07,46 Pressure is lower

4623 LOOP MVI A,02 3E,02

4625 OUT PORT B D3,0D Send control to

the system

4627 _ JMP START C3,07,46




7.4 FLOW CHART FOR FLAME CONTROL UNIT

(— SraerT )
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7.5 Program for Flame Control Unit

63

ADDRESS LABEL MNEMONICS OPCODE COMMENTS

5000 MVI A,90 3E,90 Initialisation of
B255 ports

5002 OUT CNIRL REG o3, OF

5004 LOOP1 IN PORT A DB, 0C

5006 JZ LOOP1 c2,04,50 Ahsence of flame

5009 MVI A,01 3E,01 Presence of flame

500B OUT PORT B D3, 0D

500D RET C3
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CHAPTER VIII

CONCLUSION

The microprocesscr controlled industrial
vigilance system has been fully designed for the
accident proof maintenance and control for any
industrial environments. The system is said to be
versatile because of 1its expanding applications and
developments to various field of industries. The
accuracy of the measured value, mainly depends upon
the perfect calibrations with eference to standard
values. Process informations c¢an be displayed in
master control room so that the supervisor can know

the details.
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APPENDIX-A

SILICON PLANAR EPITAXIAL
TRANSISTOR

N-T—N tansistor in a 1Q-30 metal enselope with the collectar connerted 1o case, HELTOON
is priorily intended for use in audiv cutput cless "B push pull staps af o mains pardio st
it features high collector emitter breakdown soltage and cursent hanedling capacity uplo

Otic ampere.

.

Matched pairs of 2 x BELIDON yicld upte T eatts of power output inoa tipical 24 volts
class ‘B push putl stape.  When used in complementary ciscuil with transistor BELIROP

(PNP) it viclds 7 watts at W volts,

QUICK REFERENCE DATA

Collector base voitage (open emitter) Veno max R
Collector emitter voliage (Rpe = 1K) VOER max, STUAY
Emitter base voltage (open collector) YERO max, T
Collector current (d.c.) ¢ max, S0 mA
Total power dissipation upto Tagmh = 25°C T Tot mas. -
15 max. 2

Junction temperature i

D.C. Current gain at ;I’j = 25°C . hpg

lC = |50 md, \’C!E =1V

MECHANICAL DATA
Collector connected to case

10-39

— T

e e —

o e iy

— A T

e

12.7 min -




et i e s R AT A

RATINGS (timiting values in acconbanee with the Abselute masimum actem Do 3]

Yoltages

Collectot-base voltage (open emitter)

Collector emitter vollage

{ with 1K resistance belween emitter & base)

Emitter-base voltage {open cellector )

Current

Collector current (d.e. )

Power dissipation

Total power dissipation upto Tyuy
uplo Teaee

upto Tcasc

Tcmﬁrnturcs

Storage temperature

Junction temperature

THERMAL RESISTANCE

from junction to ambient in free air

from junction lo case

CHARACTERISTICS

Collector cut-off current

ll. = U, \'CU_ = ‘1UV

Emitter cut-ofl current

lc = 0, Yeg = 5V

Yeno max. 60V
\'('11[( T, LAY
VERO nx Ty
](,' ITEREN SO4Y g
]‘h'l nmax (R
[’101 My SV
!\ln[ 11X 78N
Forg C65T e £ 200°C
T may 2107
\\
Rihy ja 220°C)W
Pin je 15 W
I
T; = 25°C unless otherwise specificd
Iepo S0 A
IO < 25 A



Dreakdown voltap-s

Ip = 0. I¢c = 10 nA Vipnae 1) SRS
Rpe = K. 1¢ = 10 mA VU;R}{'; n > Y
lc = 0, o= 10 pA \"(”R“ 1) . TV
D.C. Current gain
Ic = §50 mA, VCE = [Y ]J h] B < ot 2%4)
D.C. Current gamn hold up
| o
e it :- t'.l!f
hpFp2 ”
hppy is that hpg at I - S0 mA Vi o IY
bz is that hpp i - 2 mA Vep - 1V I}
Saturation volage
Ic = 150 mA, Ig = 15 mA n VOE ot < Ay
Base-emitter voltage
lC = 150 mA, VCE = 1V Vl”:_ < 09V

When matched pairs are reguited Dy matching is done

within & 20%

—
1) Measured vnder pulsed conditions.
Pulsc duration & 300 ps Duty cycle € 2%
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Cause

Union Carbide version:
disgruntled employee
removed pressure gauge
and hosed in waler,
caysing vioienl
chemical reaction

arry Foss

[:)

Vont pipe. whore e
gisns gscaped when em
setubber v s
not warking . _,_,.J‘;

Jumpes, may have
providod palhway
to MIC tank 610

Safety valve: popped o o
open o Jel gases - :

" escape - - 7 .
P ’ ) MIC manulacturing facitily

\Vent gas scrubber:

was not relifted

with caustlc soda lo

neulralize escaping

§ases ar wan
“incapable of handllng
* the wolume of gases
that did escape -

1/, . - \

a ‘ p

/ Tank 610" whete ’
7 -reaction ofcurred, /

Watar curtain;

a waler sprey
_ .~ may nol have
1eached high
enough ;

N e

DO e g

L T el
J,[,!l

may have completed L:::-_‘\H '
pathway lo Tank 610 S \HIZ%‘
— ‘*-J\ EU
— L
Tank 613 partialy full, TT—
$0 could no! be vsed
Ig transler MIC I
Irom tank 610 Relinlvalve ven!
" header: where waler
may have backed

—— + e up lotark 610;
e s
T imm
R
w ”qg
AR

=T et nenll
et ¢

Indian Goversmenl
vhrsio waler hacked
up thicugh feaky

. aned eriirred

watrr eaching
ank 610, causirg

ha reaclicn

Fiare towey seree ol the gaaes

S by thy ven! gns

A hieen b burnend
off by fla 1w the jower,
howwoynr, Nl working

o was Wrned off

Control 1oom. Qauges may
not have woiked, alarms
were nol properly sel

b

(Our of the many versions of what happened around midnight

on Dec. 2-3, 1984, when the Bhopal tragedy occurred, {wo hlave

gained the most credence. Union Carhide Corp., which has a
majority interest in the company that owns the Bhopal plant, says
that a disgruntled ernployee unscrewed a pressure gatge on a fank
storing methyl isocyanate and hosed in water finset Al (MICis
an intermediate chemical for making Sevin and other carbaryl-
based pesticides.) Warm MIC reacts vielently with water and can
canse an out-of-control buildup of heat and pressure as MIC reacls
with itself, water, and byproducts of the reaction. When pressure
built past 275 800 pascals above qrmospheric pressure (40 pouneds
per square inch) o tank 61 0, the MIC vapor opened a safety valve
and flowed down a pipe, the refief-vaive vent header, through a
veni-gas scrubber (which had not been replenished with caustic
soda to neutralize the gas), and out fo the surrounding conmmu-
nity through a vent pipe.’)

Stiv—-Nhopalt a tragedy in v siting
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