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ABSTRACT

This paper illustrates a full design of charge controller regulate the charge of
155 Ahr,12V lead acid battery. This battery has wide applications especially with
agricultural equipments such as tractors, scrapers, loaders......... etc. In agricultural
remote areas in Egypt, battery play important role in agricultural environment. This
due to that, the batteries are a source of electrical energy in all modern agricultural
equipments. Consequently, the regulation of its charge becomes very important due
to increase the equipment performance reliability. The paper presents all design steps
of the whole circuits of proposed battery charger controller. The battery is charged
from solar cell array. This type of charge system is very suitable for the previous
agricultural remote areas. The designed charge controller may be used with different
charge system rather than solar cells array. The paper presents also the test of all
controller elements in the operating field.

INTRODUCTION

The Ahr counting charge controller can improve battery charging by
recharging the battery as quickly as possible without excessive overcharge
during high resource or low load periods. Appropriate overcharge is
necessary to compensate for battery efficiency losses, prevent electrolyte
stratification, prevent hard sulfating, and minimize premature capacity
loss[Wood.J.R.1994]. In the application of power electronics in designing and
implementing a digitally controlled stand-alone PV power supply, DC chopper
is used as an interface between solar array and a battery for MPPT
(Maximum Power Point Tracker) and battery charging [Hansen.A.D 2000].

For proper design of battery charge controller, voltage regulation set
points must be determined firstly. The effect of the selection of these points
on charging battery are , battery capacity life time and system reliability is
shown in [Hund.T.D 1997]. The charge controller set points has an impact to
performance of the battery array combination and on the battery failure to
maintain load for the designed days of autonomy and premature battery
failure. Information in this area is illustrated in [Stevens.J.J.1993].

A DC chopper is used as a voltage regulator for voltage at load
supplied by SCA at any insolation level. The voltage at maximum power point
of SCA is selected as a suitable operating load voltage. This is due to the fact
that, it has fixed values at different insolation levels [Eskander S. S. 2001].

Battery manufacturers often refer to three modes of battery charging,
normal or bulk charge, finishing or float charge and equalizing charge [3].
Bulk or normal charging is the initial portion of a charging cycle, preformed at
any charge rate which does not cause the cell voltage to exceed the gassing
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voltage. Bulk charging generally occurs up to between 80 and 90% state of
charge. Once a battery is nearly fully charged, voltage and/or current
regulation are generally required to limit the amount of the energy supplied to
the battery to prevent overcharge[Tom Hund, 2004]
1. Charge Characteristics of The Lead Acid Battery

There are two basic ways to charge a battery. The first of them is
from a voltage source and the other is from a current source. It is necessary
to include voltage source charging for three reasons. First, line-powered
voltage source charging is the way most batteries are charged and the
method is recommended by battery manufactures. Second, voltage source
chargers are important tools for maintain batteries. Third, most solar panel
charge control schemes rely on voltage sensing to detect the battery's state
of charge and share some common characteristics with voltage source
chargers[Gaumont.O,2000].

Figure (1) shows typical current and voltage curves for lead acid
battery during charging from constant voltage source medium power voltage
source.
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Figure (1): Current and Voltage Curves for the lead acid battery
charging

There are three regions of the charge curves. The first region is Bulk
charge. In this region the voltage source is in current limit because the battery
can accept more current than the charger is able to produce. At the end of
the bulk charge period, the charger's output voltage reaches the set point to
which the charger must be get away from the battery. The battery is the 80%
to 90% charged can no longer store all the current the charger can produce.
This is the finishing charge region. During this period, the current from the
charger decreases rapidly as the plates have less and less lead sulfate to
convert to active material. The charger output voltage remains constant. At
the end of the finishing charge period the battery is fully charged. The output
of the charger is above the battery gassing voltage so the battery continuous
to draw current after the finishing charge period even through it can no longer
store it as charge. The battery is in over charge and electrolyte water is
decomposing. This is the Excess Charge Period.
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2 Charger Set Points

For determing the battery set point, experimentally, the lead acid
battery ( 12V) is charged using solar cell array. The battery voltage level at
which a charger performs control or switching functions are called the charger
set points. Four basic control set points are defined for most charge that have
battery overcharge Figure.2 shows the basic charger set points on a
simplified diagram plotting battery voltage versus time for a charge and
discharge cycle [Dunlop.j.p, 1997].
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Figure (2): Charge Controller Set Points.

The voltage regulation (VR) is14 volt for 12 volt lead acid battery and
the solar cell array reconnect voltage (ARV) is12.5 volt refer to the voltage set
points at which the array is connected. The low voltage load disconnects
(LVD) and load reconnect voltage (LRV) refers to the voltage set points at
which the load is disconnected from the battery to prevent over discharge.

3 Definitions of Lead Acid Battery Voltage Set Point .
3.1 Voltage Regulation (VR) Set Points

The voltage regulation set point is defined as the maximum voltage
that the charge controller allows the battery to reach, limiting the overcharge
of the battery. The controller senses that the battery reaches the voltage
regulation set point, the controller either discontinue battery charging or being
to regulate (limit) the amount of current delivered to the battery. Selecting of
the voltage regulation set point may depend on many factors, including the
specific battery chemistry and design, sizes of the load and array with respect
to the battery, operating temperatures, and electrolyte loss considerations.
For a battery under test, voltage regulation set point is called upper trigger
point (UTP) which is equal to the voltage corresponds to 100% state of
charge equal to 14 volt.
3.2 Solar cell array Reconnect Voltage (ARV) Set Points

When the battery voltage decreases to a predefined voltage the array
is again reconnected to the battery to resume charging. This voltage at which
the array reconnected is defined as voltage ARV set point.
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This voltage for a battery under test is defined as LTP lower trigger
voltage which equal to 89.3% of upper trigger voltage for a battery (14volt)
under test and equal to 12.5 volt. The array will be reconnect and the array
current will flow into the battery in an On-Off manner, disconnecting at the
regulation voltage set point UTP and reconnecting at the array reconnect
voltage set point LTP.

3.3 Voltage Regulation Hysterises (VRH)

The voltage difference between the voltage regulation set point and
the array reconnect voltage is called the voltage regulation hysterises VRH.

The VRH is a major factor which determines the effectiveness of
battery recharging for interrupting (ON-OFF) type controller.

If the hysterises is too great, the array current remains disconnected
for long periods, effectively lowering the array energy utilization and making it
very difficult to fully recharge the battery.If the regulation hysterises is too
small, the array will cycle on-off rapidly.

4 CONTROLLER TYPES
4.1 Series Controllers

This type of controller works in series between the array and battery.
This type of controller is commonly used in small PV systems; it is also the
practical choice for larger systems due to the current limitations of shunt
controllers. Figure.3 shows an electrical design of a series type controller. In
a series controller design, a relay or solid-state switch either opens the circuit
between the array and the battery to discontinuing charging, or limits the
current in a series-linear manner to hold the battery voltage at high value, in
the simpler series interrupting design, the controller reconnects the array to
the battery once the battery falls to the array reconnect voltage set point
[Dunlop.J.P, 1997].
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Figure (3): Basic Series Regulator.
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4.2 Shunt Type Controller

The ability to short-circuit modules or an array is the basis of
operation for shunt controllers.

The shunt controller regulates the charging of battery from the PV
array by short-circuiting the array internal to the controller. All shunt
controllers must have a blocking diode in series between the battery and the
shunt element to prevent the battery from short circuiting when the array is
regulating. Because there is some voltage drop between the array and
controller and due to wiring and resistance of the shunt element, the array is
never short-circuited, resulting in some power dissipation within the controller.
For this reason, most shunt controllers require a heat sink to dissipate power,
and are limited to use in PV system with array currents less than 20 amp. The
regulation element is shunt controller is a power transistor switch of BD911.
Figure.4 shows the circuit of a typical shunt type controller [Dunlop.J.P,
1997]. This paper illustrates proposed method constructing the shunt charger
suitable with different charging sources.
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Figure (4): Basic Shunt Regulator.

There are a couple of variations of the shunt controller design. The
first is a simple interrupting, or (on-off type) controller design. The second
type limits are array current in a gradual manner by increasing the resistance
of the shunt element as the battery reaches full state of charge.

4.3 Selection of Charge Controllers
The selection and sizing of charge controllers and system controls in
PV systems involves several factors, depending on the control options
required. While the primary function is to prevent battery overcharge, many
other functions may also be used including low voltage load disconnect-load
regulation and control.
The following list some of the basic considerations for selecting
charge controller for PV systems.
e System voltage.
e PV array and load currents.
e Battery type and size.
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Regulation and load disconnect set points.
Environmental operating conditions.

Mechanical design.

Over current, disconnects and surge protection devices.
Costs, warranty and availability.

This paper introduces the design and operation of a regulating circuit
required for controlling the charging of energy storage element of photovoltaic
power system. The design procedure of the control element is illustrated.

An actual test of the charger connected with the lead acid battery
carried out experimentally. The electrical behavior of all elements involves the
controller are measured experimentally. The setting points of the controller
can be simply changed to any preset values.

Objectives:

The objective of this paper is the design of charging system (charge
controller) suitable for any battery especially lead acid battery. The main
objective for the design of the controller is to protect the battery from over
charging condition. The paper contains brief steps for the controller design as
well as the schematic diagram of the controller.

MATERIALS AND METHODS

1 Materials;
1.1 Equipments

For preparing this research various equipments wear used. Groups
of solar cell modules of single crystalline silicon solar cell. Each module has
20 Vo.; 3A short circuit current. The charge and discharge element used in
the experimental work is a lead acid battery. The battery used is that
connected with agricultural tractor with specification of 12V, 155 Ahr. Its set
point are experimental reached as in previous items .The electronic elements
are used for designing the charger are a group of resistors, capacitors,
transistors and integrated circuits of Ic 741 The elements specifications are
illustrated later which are depend upon the design process .
1.2 Instrumentations

The experimental research is based upon measuring devices. The
storage oscilloscope is used for recording the various wave forms at different
points of the charger. Program ring computer (PC) is used with the
oscilloscope for recording the output waves of charge regulator. Measuring
instruments such as voltmeters and ammeters are also used. DC supplies
were used with the designed circuit for supplying the ICS and transistors with
the required power.
1.3 Electrical Load

The electrical load used for discharging the tested battery is the
electrical equipments of the agricultural tractors which are, lighting system,
injecting pump, indicating lamps, protecting hydraulic system and starting
system.
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Figure(5): represents diagram of the charging system includes PV
supply as a charger connected with the tractor battery ,all switches and the
electrical load which represents as the agricultural tractor .
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Figure (5): schematic diagram of the charging system.

2. Methods
2.1 Proposed Charger Circuits

The proposed charger is constructed as shunt controller which has
three main circuits; the first circuit is a comparator which has two setting
points known as upper trigger point (UTP) and lower triggers point (LTP). The
two points are not equal in magnitude and both have a positive quantity. The
UTP and LTP are selected experimentally by measuring the electrical
behavior of the lead acid battery under test during charging process. The
UTP is the upper limit of battery voltage during charging conditions. On the
other hand, the LTP is selected such that, it is not equal to the battery
breakdown voltage. Consequently, it is selected slightly smaller than the
UTP. The controller is designed with adjustable LTP in a wide range. Hence,
the proposed designed controller can be applied with different types of
batteries. The proper UTP of the testing battery is selected experimentally by
measuring the battery electrical characteristic (lbc, tc) and (Vb, tc).

Where;
Ibc battery charging current.
Vbe battery charging voltage and
[ charging time.

The measurements lead to obtain the relationship between the
battery state of charge and its voltage. Hence, the voltage corresponding to
100% state of charge represents the UTP. The LTP is chosen as explained
before. The second part of the controller main circuit is the interface stages.
These stages connect between the comparator circuit which has a very low
current of few millamperes and the power switch of a very large current than
a comparator. These circuits represent an electrical buffer between the
comparator and the controller power transistor. The number of interface
stages depends upon the maximum values of charging current of the battery
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and the load current. The third circuit is the controller switch which is a bipolar
transistor with high rating of current equal to the measured of the load current
and maximum limit of battery charging current;
2.2 Power Switch Operating Strategy

The power switch must be in the off state during the charging
process of the battery. On the other hand, it turns ON as the battery voltage
reaches to the presetting value of UTP making a short circuit on solar cells
arrays. As the battery voltages reaches to presetting value of LTP, the solar
cells arrays are reconnected to the battery and the power transistor returns to
OFF state again. So the charging process is continuity once again.
2.3 Design of Proposed charger

The design of the proposed controller initiates by designing
comparator circuit.

=
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= s
IC 741 [38].

Figure (6): Instruction of the comparator circuit.

Figure 6 represents the construction of the comparator circuit
designed using IC 741. The data required for designing the comparator
elements are; UTP, LTP and the biasing voltage required for the IC 741. After
that the following steps for the design are;

Let

|biasing = Ipiasmx = 500 nA

Where
Ibiasing = the current consumed by IC 741.
Ibiasmx =the max. Value of IC biasing current.

For IC 741 used for the design where Iniasmx iS the biasing current of
the selected IC 741 and it obtains for its datasheet.

Select
|2 2 |biasmx
I 00 (1)
Hence,
R2 = (UTP) /(12) ceieieie i e (2)
The value of Ry is
R1= (Mo = UTP) /(12) weeniniiii e (3)
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Where;
R1 = resistance connected to IC output.
uTpP = upper trigger point
Vo = voltage output of IC 741 which is equal approximately
(Vec—1),
Where;
Vee = voltage of biasing supply.
The values of Rz and R4 depend upon LTP which obtain as following;
l4Ra+ VEE= VDR + LTP oo (4)
Where;
l4 = current passing through R4 and Rs.
Rsand Rs = resistance connected to IC 741 input.
VEee = negative value of the biasing supply voltage.
VoF = forward voltage of the diode (D1).
Ra = (Vor+ LTP = VEE) / (18)  teeeeeieei e (5)
Where
LTP = lower trigger point.

The value of R4 is selected such that; it has a very large value than |2
14 =000 L2 oo (6)

The design value of Rs is calculated as,
Rs3=(Vec—VEE— 14 Ra) [ (12)  oooeeiie e (7)

For selected values of UTP =14 v and LTP = 12.5v, Vec =15V, Vee
= -15 v, the calculated values of comparator elements are written in the
following table.

Ri=10 kQ Rs=1 kQ
R2=270 KkQ R4=5.6 kQ

2.4 Design of Coupling Circuits

The buffer circuits are used for coupling the comparator circuit and
the power transistor switches for safe operation of the whole circuits. The
number of buffer circuits is determined by summation of load current and the
maximum charging current of the battery.

The first stage of the circuit is considered as that connected with the
load and battery. Hence, this stage is designed firstly as follows;

The circuit is considered as a normally off transistor circuit contains
transistor Q1, collector resistance Rc1 and base resistance Rp:.

The collector resistance Rc1 is determined as:

Rc1 = (Wec —Veersa) [ (IC1)  veeeeie e (8)
Where;
R = resistance connected to the collector of the transistor
Q1.
Vcel = saturation voltage of collector emitter of Q1,
lca = collector current of Q1 which is obtained as:
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[C1 = Ibe L e 9

The base resistance of Q1 is obtained as;

Re1 = (Vcc = VBEL — IBL Rc1) / (IBL)  werveiiieie e (10)
Where;
VBE1 voltage drop upon base emitter junction of Qu,

IB1

base current flow of Q1 which is obtained as:
B = (lcr) / (MFEmin ) ceeeee e e (11)
Where;
hFE min = minimum current amplification factor of transistor.

First coupling circuit is considered as a load to the second circuit. The
last circuit of the coupling stages (second) is considered also as a normally
off transistor circuit which contains transistor Qz, Rcz2, Rsa.

The remaining stages (third, fourth, fifth) are also considered as a
normally off transistor circuits connected in cascade form. The general
equations required for obtaining the design values of collector resistance,
base resistance, collector current and base current of any stage is obtained
as;

Ren = (Ve — VeE nsat) £ (Icn) oo (12)
Ren = (Vcc = VBen — IBn R+ 1)) / (IBR) wevnvniniii e, (13)
forn=1to0 6

Icn must be selected such that:
ICh+1) >>> lgnmin
In the design this current is selected such that:

Ich+1y=2 (|Bnmin) ................................................................ (14)
The base current of n stage is;

Ien= (|Cn)/(hFEmin n) .............................................................. (15)
forn=1to 6

The base current of the last stage must be selected such that it is
very smaller than the 100 biased current of IC 741 this due to the fact that the
coupling stage are considered as a load of IC 741.

The design of different stages change according to the collector
current of each transistor. The ratings decrease as increasing of the stage
number. For 12 v, 155 Ah, UTP = 14 v and LTP = 12.5 v lead acid battery .

The parameter of all stages of the coupling circuits are listed in the
table 2 . The table represents the amplification factor, collector resistance,
base resistance, collector current and the base current of each stage . Table
3 illustrates the ON/OFF conditions of all transistors in the coupling circuits .

Table (2): Parameter of Buffer Stages.

N hEE minn Rcn Rgn ICn Ign

1 5 1.7 Q 5 Q 10 Al 2 A
2 15 2.5 Q 27 Q 8 A | 16 A
3 25 20 Q 220 Q 4 A | 0.267 A
4 25 118 Q 2.7 kQ 0.8 A | 32 mA
5 25 1.5 kQ 98 kQ 96 mA | 40 A
6 100 74 kQ 5.3 uQ 8 mA 80 LA
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Table(3): Condition and Type of Buffer Stages and Comparator Circuit

O/P.
Buffer Stages Comparator Condition Type
Positive Negative
Q1 OFF ON BD911
Q2 ON OFF BD911
Qs OFF ON BD135
Q4 ON OFF BD135
Qs OFF ON 2N3904
Qs ON OFF 2N3904

25 Design of Snubber Circuit

Snubber circuit contains resistor Rs, capacitor Cs, and diode D. This
circuit is used for protection purpose of the power switches. Figure 4.7
illustrates the circuit diagram of snubber circuit used.

R S

Figure (7): The Circuit Diagram of Snubber Circuit used

Using of this circuit limits the (dv / dt) across the collector emitter of
the power switch. Resistance Rs is used to limit the discharging current of Cs
through the power switch during on condition.

The design values of Cs and Rs are,
Cs=(loTy) /(2 Vb)

Where;
Cs = Snubber capacitor.
lo = collector current prior off condition of the transistor,
Tt = off time of the transistor.
Vb = battery voltage.
RS = (Vh) £ (10)  enenee ettt (17)

The design values of Cs1 and Rs1 under the previous condition are
200 pf and 4.3 kQ for the first transistor stage Q1. The design values of this
circuit for Q2 are Cs2 = 100 pf and Rs2 = 5.6 kQ.
Before the design of charge controller begins the battery under
control must be tested to define the UTP (upper trigger point).
The method for this test is as follows:
1- The battery initially must be discharged completely.
2- The battery is charged step by step and its current and voltage are
monitored the charging process from suitable D.C. supply such as
solar cell array.
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3- The energy input to the battery is recorded during definite intervals at
the instant of charging period.

4- The energy input to the battery during the different periods charging is

accumulated.

5- As a cumulated energy reaches to the installed capacity of the battery,
the battery voltage is represented by the battery UTP.

These steps must be accrued before begging of the charge controller

design. In this paper the battery test is not illustrated but in another paper the
test is carried out.

RESULTS AND DISCISSION

1-Testing of Proposed Charger :

The electronic element used for designing the charge controller

represents in fig. 8 are;

D1 is a blocking diode of type P/N junction.
IC 741 used for detecting the battery voltage level during over charge
condition.
Resistors Ri:R4 are designed for the detecting circuit for sharing the
output and the input voltage of IC 741.
group of interface transistor which are;

- Q1 of type BD911 is the load transistor.

- Q2 of the type BD911

- Qs and Qs of the type BD135.

- Qs and Qs of the type 2N 3904.
Transistors Q1 and Q2 are a power transistor where Qs and Q4 ,Qs and Qs
are signal transistor.
Resistors Rc1 to Rcs are the collector resistor connect with the collectors
of Q1 to Qe.
Resistors Re:1 to Res are resistor connect with the base of transistors Q1
to Qe.
The circuit contains the elements Dsi, Ds2, and Rsi, Rs2 and Cs1,Cs? are
snubber circuit designed for protecting the power transistor Q1 and Q:
against the rate of change of the voltage during OFF condition.
D2 is a blocking diode prevents the reverse current from the battery
during the ON condition of the transistor Qx.

The proposed designed charge controller circuit is shown in Figure.8.

This Figure contains the previous three main circuits connected

together. The conditions of all transistors at the collector terminal are as

follows;
Qs Qs Q4 Qs Q2 Q1
ON OFF ON OFF ON OFF

Figures (.9 a, b, ¢, d, e and f) represent the state conditions of transistors Qs,

Qs, Qs, Q3, Q2, Q1 which are obtained experimentally.
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The battery begins discharge through the load connected. The
discharging process proceeds also forward till the battery voltage reaches to
the LTP. At this point the conditions of comparator and transistors return back
to the first conditions show in Figures (.9 a, b, ¢, d, e and f). Hence, the SCA
returns supply the whole system again.

The charging and discharging repeat continuously in an automatic
sort at preset values of the UTP and LTP.
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Figure (8): Topology of Charge Controller.
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Figure(9c): Emitter-Collector Voltage of  Figure(9d): Emitter-Collector Voltage of
Interface Transistor Q4 at ON Interface Transistor Q3 at
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Figure(9e): Emitter-Collector Voltage of  Figure(9f): Emitter-Collector Voltage of
Interface Transistor Q2 at Interface Transistor Q1 at
ON Condition OFF Condition

As Q1 is in off state, the battery is charged from the SCA which is
connected for powering the controller element, battery and the load. The
charging process of the battery proceeds forward till its voltage reaches to the
UTP. At this point conditions of the comparator and transistors are reversed
as shown in Figures (10 a, b, c, d, e and f ). Hence, Q1 becomes ON and
shorts the SCA.
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Load Transistor Q1 at ON Load Transistor Q2 at OFF
Condition [recharge]. Condition [recharge].

Vceaorr, (V)

Vceszon,(V)
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Figure(10c): Emitter-Collector Voltage of
Interface Transistor Q3 at
ON Condition [recharge].
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Figure(10e): Emitter-Collector Voltage of Figure (10f): Emitter-Collector Voltage of
Interface Transistor Q5 at Interface Transistor Q6 at

ON Condition [recharge]. OFF Condition [recharge].
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Consequently, the battery begins discharge through the load
connected. The discharging process proceeds also forward till the battery
voltage reaches to the LTP. At this point the conditions of comparator and
transistors return back to the first conditions show in Figures (.9 a, b, ¢, d, e
and f). Hence, the SCA returns supply the whole system again.

The charging and discharging repeat continuously in an automatic
sort at preset values of the UTP and LTP.

Conclusions

This paper introduces proposed design of an automatic charge
controller suitable for batteries connected with any power system and
specially PVPS. These batteries have wide applications especially with agricultural
equipments such as tractors, scrapers, loaders......... etc. The charge controller
consists of three main circuits. The first one is the comparator designed
according to limit the battery voltage between UTP and LTP. The second is
the buffer circuits which are used for coupling the comparator circuit and the
power transistor switches for safe operation of the whole circuits and the third
circuit is the controller switch. An experimental test of the proposed charge
controller is carried out. The results of the experimental test are illustrated
and show the condition of the comparator and all transistors of the controller
at different conditions of battery under control. The proposed controller
designed is a kind of shunt controller. It can be used with different types of
batteries
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Figure (10f):

J. Agric. Sci. Mansoura Univ., 34(1), January, 2009

A3l il sl aidle dnaddall cily Uaull aSarill Juld S g i<l candi aldai
Al ghlially

Tos dana glaa o A Mw dew

8 puaial) daaly - dcnigl) 4408 - 4y <l dunigl) and

8 madl- B3 -Ae ) 3 dunigd &igay dgan - ABUall g 5 68 & gay aid |

e g sl 1 @Y ¢ el oo Lpaalall 4y el (Sila s sl el asenal o Casall 138 8
Aokl ety Cus el el Aala s Ao ) 3l clasall (8 a5 Blai e aadieg <l jUad)
agie IS Cliial s Apnadll LAY (o (48 ghias (o 5 ke Apuedll LAY (e de same o _SHI Adll
s . Jelsll cantll 3 jUaddl el 38IS (55 (8 shaaall (ge Aaslill AL O Cus @ Yo Ll gVo
Clarall uailly Jaa e i) llaill 5 a3l 136d panane (Siile i) cald IS (e A Uad) ol
Al sl ghliall Lals 5 250 hliad) & desd 3 2 Sainl) Glasey el )30

Gl (adWls duadall Gl jladl il 233 Saldlip) ald areal I Cnall Coaagy s
oAl S a2kt Gl <l jlially ol gl <yl allS Aol 5 claally Al sl
Ol sy o) L) calall (K LS | sanall Jaacdis U1 35Ul (ad aalaly o gy g 32eall e aaadl
Baxally aldll (el Jleay dhae Gigan o i Al 84 el (Sile 555V

B Gl il e stk e il aebadinl o) I Sala sV Galdl) dpaal an i
bl e Ale sale 20 N1 Jsad ) o Aledll 21 Y1 5auS) dlee ) G oaal 381 s jee
S abt o caldll Bilay Loy 6y 558 a0 g A 8 e ol Bale) Ji Yy 4y )l s
Aasanai = yiall Sile 5Y) Galll dpeal e Us e Al e g ladl sle o Jailay Gus 4y Ul
O o Alailaall alais o) el B cadll i ae Jeag ) caldll g sl I
b o)l s el il saled ol Ladie 43 LS L 4y jlad) e Wiyl @llX g 4 )
Se 55 g9 bl Liad Alis sall Apsadl) LD (e Ao sana (o Lind &3y 4dd ) )

Al alae Y1 gl iy (abaY) Liiada s A i€l 5500 e (5 sing dasanal 7 iall calill
el Ao 4 i) (55 sxie () 2gal) Aad a5 Aaill o3 JLEAL = yEal) ALl sacaa asis
D) (e e sena o Lad calall 550 (ssini 5 lene sty aeadll asiiy el )00 ol
(lial) il s iy puban Y1 3,33 e 55 A A5 ST

uads Juas aiiihy o f Hsiu il i ge Bolke SR o gl o Ll Galdl) (5
) e Jladay alie V) agall dad e Laga L Ladie (alllly Lla g ol Cua Galldll e 4y )l
i g Cun 5 panae JB (e suaais o JLIAL Sy A = sassall Y1 2gal) day (e (S 40
Lo 135 Llene agall 138 ded LSl Liad (aldll paae asiyy | (A)adl) diles aall dasll e
ol Waie alae V) agall dad I dosy 0 (I 53 530 83050 2 5lay Ladga (8 Galilly 4, jUad) clst)
Oihadi (g A e 065 A Ll (i Alae (8 L (e 13S0 5 Calll) e Ay el Juady ) s 33l il
b Aol o5 4as Y (Al (LTP) 29Y) el 4ad ¢ (UTP) ke ¥ agall 408 Lt 5 aaaal) anaasy
od a G deay S ala gy G el ol S8V jaell 8 L5 oal S8V L8 jee Jb Ja
) s

Laa) iy B e el oo B ) Ay ladl jee 8 ascadll (Sile 55 Y1 calldll 53 L)
A sl Joal (B Gl i e ol s o S o ol (8 (Sl s3] Al 2 5a s

Jazall 8 alall elal A ) Lol 3 a8 5 o) Alend Alpadil] <l ghadll (i je &5 Candl 138
Al Ll iy (o sl ) g ) 55 pd L 3000 (3 g sa )y sias 33153 S (el oY) s 3 G
ki e 4l e JSI5 caliall 38 ¢laY) a8 Cum Aaaadll Galaa ) 5 5 deral) (3 3 gSD) 61aY)
panadll Jd e Gl a5 alae V) gl

627



