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INTRODUCTION

A water level indicator may be defined as a system by which we can get the information of
water level within the reservoir. Each and every time it might not be possible for the operator
to keep an eye on the water filling process in the reservoir and immediately switch the motor
OFF manually once the reservoir is completely filled. It may happen few times that the
operator might be busy with some work and unknowingly forgets about switching the motor
OFF manually and due to this kind of negligence, there might be unnecessary wastage of
water. Keeping this in mind we have designed a system which can avoid these issues by
completing the task automatically.

The automatic water level indicator and controller systems are
quite useful to reduce the wastage of water from any reservoir, while filling water in such
reservoir without worrying about switching the motor OFF once the reservoir is completely
filled so as to avoid wastage of water. In this project we have used four probes namely A, B,
C, D which are adjusted at four different levels in such a way that the three of them namely
B, C, D are used to sense the three levels 1, 2 and 3 respectively of water in the tank. The
fourth probe namely A is used as common and reference level to the three probes. In this
project we have also used three LED indicators namely Red (Level 1), Yellow (Level 2) and
Green (Level 3) which are connected to the three transistors. The four segments of insulated
conducting probes (namely A, B, C, D) are immersed within the water tank by placing their
naked ends at various abovementioned levels with the help of a rod. The length of the wire
segments is adjusted according to the different water levels within the tank to indicate the
required three water levels.

This is easily visualized by observing the three LED indicators.
Once the Level 3 is sensed by probe-D in the water tank, the Green LED blinks indicating the
tank is completely filled which in turn automatically switches the motor OFF by the relay [7]
switching mechanism so as to avoid wastage of water.




WORKING PROCEDURE

The working procedure [6] of this project is: the circuit consists of four sensing probes
namely A, B, C, D which are dipped in water at various levels to sense the level of water in
the tank. The probe A is connected as common to other three, which should be at the bottom
most part of the water tank, also it acts as a reference level.

The probes B, C, and D are set as
Minimum/Slightly filled (Level 1), Half filled (Level 2) and Fully filled (Level 3)
respectively. The circuit is assembled on a general zero PCB. On the PCB, three LED
indicators — Red, Green, Yellow are connected to the three BC548 transistors [3] T1, T2 and
T3. Both the LEDs and the transistors have been connected with the resistors of required
values. Short length single stranded wires are used as sensing probes A, B, C and D. A Single
Pole Double Throw (SPDT) relay switch is connected to the transistor T3. A 1N4007 diode
[1] is connected to the relay switch.

A motor is connected to the normally closed terminal of the
relay switch allowing it to work till the common pole is shifted to normally open terminal. A
power supply of 5V is supplied to the circuit and that of 12V is supplied to the relay switch.
When the power is supplied, as soon as the water in the tank touches the probe A and B both,
a small current flow from A to B through water and to the base of transistor T1 via a 220Q2
resistor.

As a result, the transistor conducts causing the Red LED to glow
indicating that the water is filled to a minimum required level. Similarly, when water touches
sensing probe C, a small current flow from A to C through water and to the base of transistor
T2 via a 220Q resistor. As a result, the transistor T2 conducts causing Yellow LED to glow
and indicates that the tank is half-filled and still the pump works and it gives the information
about the level of water in the tank. Finally, when the water in the tank touches sensing probe
D, a small current flow from A to D through water and to the base of transistor T3 via a 220Q
resistor.

As a result, the transistor T3 conducts causing the Green LED to glow and indicates
the tank is completely filled and immediately the pole of the relay switch shifts from
normally closed to normally open which disconnects the motor from the circuit and stops
functioning. This prevents the unnecessary wastage of water once the tank is completely fille.




CIRCUIT DESCRIPTION

The circuit for this project can be referred from the Fig. 1 which gives an overview of how
the connections of the necessary components are made so as to achieve the automated system

to indicate and control water level & avoid its wastage.
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Figure 1: Circuit Diagram




HARDWARE SETUP

The hardware setup including all the required components, equipment’s and circuits for this
project can be referred in the Fig. 2

Figure 2: Hardwa
components, Motor & Power Supply)




The hardware components used for the system:

A. Single Pole Double Throw Relay Switch: The SPDT Relay (10A) [JQC-3FC (T73)
DC5V] is a high-quality Single Pole Double Throw Relay (SPDT). The Relay
consists of a coil, 1 common terminal, 1 normally closed terminal, and one normally
open terminal. When the coil of the relay is at rest (not energized), the common
terminal and the normally closed terminal have continuity. When the coil is energized,
the common terminal and the normally open terminal have continuity. This relay’s
coil is rated up to 5V and the contact is rated up to 10A (@120VAC, 24VDC). In this
project we have connected the motor to the normally closed terminal due to which it
can keep on working until the tank gets completely filled and common terminal shifts
to the normally open terminal which in turn disconnects the motor from the circuit.

operation

il Ir--— switch contacts

soft iron core

coil connection : I _ normally open

soft iron armature 5 common

normally closed

Figure 3: SPDT Internal Structure

B. BC548 Transistors: BC548 is general purpose silicon, NPN, bipolar junction
transistor. It is used for amplification and switching purpose.
The current gain may vary between 110 and 800. In this project these transistors are
acting as switches. It will act as closed switch when voltage at base terminal is greater
than or equal to 0.7V, else it will act as open switch. It will display the common
emitter configuration and is made up of silicon.




C. IN4007 Diode: A diode allows electrical current to flow in one direction, from the
anode to the cathode. Therefore, the voltage at the anode must be higher than at the
cathode for a diode to conduct electrical current. In theory, when the voltage at the
cathode is greater than the anode voltage, the diode will not conduct electrical current.
Here, once the circuit is ON when power supply is provided, it will initially act as a
reverse bias & once the power supply is OFF, it will act as forward bias and help in
dissipation of induced EMF in the coil of relay.

. Light Emitting Diodes (LED): LEDs are a particular type of diode that converts
electrical energy into light. The positive side of the LED is called the Anode and is
marked by having a longer Lead or Leg. The other, negative side of the LED is called
the Cathode. Current flows from the anode to the cathode and never the opposite
direction. We have used three LEDs which indicates the three levels of water in the
tank. Once the tank is completely filled the final Green LED blinks and the relay
switches the motor OFF automatically.

E. Resistors: Resistor’s act to reduce current flow, and, at the same time, act to lower
voltage levels within circuits. In electronic circuits, resistors are used to limit current
flow, to adjust signal levels, bias active elements, and terminate transmission lines
among other uses. We have used 220Q resistors at base of transistors and at the anode
of the LEDs for the required functions referring the datasheets

F. Power Supply: A dual power supply of 5V & 12V is designed as needed which is
shown in Fig. 4. The 5V supply is given to the left part of the circuit in which
transistors, LED (YELLOW and RED) indicators and the resistors are connected as
per the necessary requirements. A 12V supply is given to the right side of the circuit
in which SPDT relay is used and a transistor with the GREEN LED indicator.
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RESULTS

We can see the results of three LEDs indicating the three Levels 1, 2 and 3 achieved
by water in the tank, displayed by Red, Yellow and Green LEDs respectively. The
output of these results can be seen in the figures- 5,6, 7. The result shown in figure 7
indicates that the tank is completely filled by achieving the Level 3 in water tank
which in turn switches the motor OFF immediately due to the relay mechanism.

Figure 5: Red LED- Level 1 reached Indicating the tank is
Slightly filled

Figure 6: Yellow LED- Level 2 reached Indicating the tank 1s
Half filled

Figure 7: Green LED- Level 3eached Indicating the tank is
Completely filled




CONCLUSION

This paper was intended to design a simple and low-cost automatic water level
indicator and controller. This is not only for water tank but also can be used for
various liquids & oil level in industries and chemical labs too. To design this system,
we used transistor as a platform connected to relay along with local materials for low
cost. We tried to design a system in such a way that its components will be available
easily and when connected together, will be able to prevent the wastage of water. The
whole system operates automatically.

So, it does not need any expert person to operate it. It is
not at all very expensive. This design has much more scope for future research and
development. Though it is a project, we hope some modification in this project will
lead to a reasonable diversity of usage.

APPLICATIONS

There are various applications of this project. Automatic Water Level Indicator &
Controller can be used in different sectors such as Hotels, Factories, Homes
Apartments, Commercial Complexes, Industries, Agricultural Purposes etc. It can be
used to indicate fuel or oil levels in tanks or vehicles.

FUTURE SCOPE

Main intension of this project is to establish a flexible, economical and easy
configurable system which can solve water losing problems. In the near future as
home automation web-based water level monitoring and controlling system can be
designed, through which the system can be controlled from any place via internet
through mobile phone.

A GSM module can be integrated so as to receive the current status
via SMS in registered cell-phones. It can be modified and put to great use like taking
preventive steps when some natural calamities like floods, drainage overflows etc. are
detected and for avoiding highly in-toxic liquid overflows in chemical plants etc.

This could save precious lives of number of living beings.
Also, the assets purchased from hard earned money could be refrained from getting
damaged with the prior information from such automated indicators and controllers.
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Abstract

Alternate source of energy is always a green approach of
energy consumption, in the time of crises of energy and global
warming. Use of solar energy for cooking is better solution, but
still not established as user friendliness and economic aspect.
Food is the basic need of human being. Food can be cooked with
conventional fuels like wood, cow-dung, kerosene, Liquid
Petroleum Gas (LPG) and electricity. Solar cooker is clean and
eco-friendly energy device for cooking. There are large number of
solar cookers designed and developed by the scientists and
researchers all over the world but still the utilization of solar
cooker is not sufficient. There are many reasons for the
insufficient uses of solar cooker like, its bulky size, heavy weight,
lack of open place, slow cooking, fixed timing for cooking, less
awareness etc. In this paper different solar cookers like solar
panel cooker, solar parabolic cooker, solar box type cooker and
hybrid solar cooker etc. are discussed in detail. Still lot of
modifications are required to make the solar cooker user friendly,
lighter in weight, smaller in size and still economic.

Development of a photovoltaic and thermal hybrid solar
cooker has started a new horizon in the field of solar cookers as
the cooking is faster than conventional box type solar cooker and
can be used at users convenient time. The cooker was converted
into solar dryer by small modification and was used for drying
vegetables. Still lots of scopes are there for research in solar
cooker especially for small size domestic solar cookers.

Key words: booster mirrors, Photovoltaic effect, solar cooker,

solar dryer, sun basket



e Introduction

A solar cooker is a device which utilizes solar energy to cook
food. Solar cookers also enable some significant processes such
as pasteurization and sterilization. It is a clear fact that there are
countless styles of solar cookers in the world and they are
continually improved by researchers and manufacturers.
Therefore, classification of solar cookers is a hard work. However,
it may be asserted that most of the solar cookers today fall
popular designs in this category [3]. Only cardboard and foil
shaped was utilized to manufacture the CooKit. It was an afford-
able, convenient and effective solar cooker which enabled is tat
simple concentrating type solar cooker is known as sun basket.
The sun basket is basically a parabolic mirror, made from paper
mache, reinforced by a layer of jute fabric and held in place by a
bamboo frame. The reflector lining is an aluminium foil which is

glued on the inner side of the basket.

This is also known as passive cooker. For fabricating the sun
basket a mound of cement concrete of parabolic shape is made
on the ground. This is done with the help of a previously
fabricated plywood frame of parabolic shape, which is revolved on
the masonry work while still soft. A bamboo basket is woven in
such a way that it fits exactly over the shape of parboiled mound.
At the same time, paper mache is prepared from Skg of shredded
waste paper, 2kg of wheat flour, 1kg of fenugreek flour and
sufficient quantity of water to make a thick pulp. The ingredients

are mixed well and heated to nearly boiling temperature. The



mould is then covered with one layer of water-soaked newspapers
so that the paper mache would not stick to the mould. The paper
mache is then pasted in a layer of about 1.2 cm thick and well-
pressed upon the paper covered mould. On top of this, the
bamboo basket is then placed and pressed well onto the wet
surface. The paper mache is then taken out. silver foil the inside
of the paper mache is then pasted with for reflecting solar rays
Nine sheets of (40*60 cm.) silver paper are necessary for a basket.
For cooking purposes, the sun basket is focused towards the sun
and the cooking pot is suspended from a tripod stand. It is
claimed the sun basket under clear sky conditions can cook rice
in 10 minutes and dal in 20 minutes. One liter of water can be
brought to the boiling point in 5 minutes. The sun basket is

estimated to be equivalent to 700 Watts electric cooker. [0]

Box Type Solar Cooker

Box Type Solar Cooker

Absorber trys

Lock — Covkng vessel

Fig. 2 Box Type Solar Cooker [7]

Fig. 2 Box Type Solar Cooker [7]



History of solar cooking technology started with the invention of
box-type solar cookers. The first solar box cooker was invented by
a French—Swiss naturalist named Horace de Saussure in 1767.
Especially in the twentieth century, this solar cooker type
demonstrated a considerable development in terms of design and
performance parameters. A solar box cooker basically consists
of an insulated box with a transparent glass cover and reflective
surfaces to direct sunlight into the box [7]. The inner part of the
box is painted black in order to maximize the sunlight absorption.
Maximum 4 cooking vessels are placed inside the box [8, 9]. A
detailed description of solar box cookers is illustrated
incomponent of the box cooker has a significant influence on
cooking power. Therefore optimization of these parameters is

vital for obtaining maximum efficiency.

Different Types of Solar Cookers:
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2.0 Advance Solar Cookers:

2.1 Cooker with Booster Mirrors:



After the 1980s, researchers especially focused on optimization of
geometry parameters of solar box cookers since they have a
dominant effect on performance. In this context, some
researchers analysed increase the efficiency of solar collectors
since it provides extra solar radiation. The results indicated that
the effectiveness of concentrators highly depends on the angle of
mirrors. Garg and Hrishikesan [11] presented a comprehensive
analysis of a system consisting of a flat plate collector integrated
with two reflectors. They proposed a model which was
numerically simulated for conditions prevailing in three different
Indian stations for three different months. They found that the
enhancement is maximum for the month of December in all the
three stations for both horizontal and tilted surfaces. Narasimha
et al. [12] comprehensively analyzed the solar cookers augmented
with booster mirrors. They provided a single adjustable booster
mirror to a solar box cooker and calculated the total energy
falling on the cooking aperture for the latitude of 18 N (Warangal
City, India) and for different declinations of the sun. Energy
contribution by the booster mirror increase significantly with an

increase in latitude of the location.
2.2 Uses of Phase changing materials (PCM):

Buddhi et al. [13] designed and analyzed a solar cooker
augmented with three reflectors and a phase change material
storage unit. The experimental results showed that late evening
cooking is possible in the solar cooker proposed. Algifri and Al-
Towaie [14] carried out a research in order to study the effect of

the cooker orientation on its performance.



2.3 Uses of TIM (Transparent insulation material):

Insulation in a solar box cooker should not be limited to the walls
of the frame box and absorber tray since a remarkable amount of
heat loss occurs through the glazing. In this context, Nahar et al.
[15] carried out some studies on utilization of transparent
insulation material (TIM) in solar box cookers. Under an indoor
solar simulator, they tested a hot box solar cooker with glazing
surface consisting 40 and 100 mm thick TIM. The stagnation
temperature with the 40 mm TIM was found to be 158 C,
compared with 117 C without the TIM. A double reflector hot
box solar cooker with TIM was designed, constructed, tested
and its performance was compared with a single reflector hot

box solar cooker without TIM.[15]
2.4 Different designs of solar cooking systems

Sonune and Philip [16] developed a Fresnel type domestic
SPRERI concentrating cooker. The cooker was found capable of
cooking food for a family which consisted of 4 or 5 people. The
highest plate bottom temperature was calculated 2355C in
approximately 40 min while ambient temperature was 30°C and
direct solar radiation was 859 W/m?2. Prasanna and Umanand
[17] developed a hybrid solar cooking system as shown in Fig. 3
where the solar energy was transported to the kitchen. The
thermal energy source was used to supplementcomponent of the
box cooker has a significant influence on cooking power.
Therefore optimization of these parameters is vital for obtaining

maximum efficiency.

2.0 Advance Solar Cookers:



2.1 Cooker with Booster Mirrors:

After the 1980s, researchers especially focused on optimization of
geometry parameters of solar box cookers since they have a
dominant effect on performance. In this context, some
researchers analysed increase the efficiency of solar collectors
since it provides extra solar radiation. The results indicated that
the effectiveness of concentrators highly depends on the angle of
mirrors. Garg and Hrishikesan in three different Indian stations
for three different months. They found that the enhancement is
maximum for the month of December in all the three stations for
both horizontal and tilted surfaces. Narasimha et al. [12]
comprehensively analyzed the solar cookers augmented with
booster mirrors. They provided a single adjustable booster mirror
to a solar box cooker and calculated the total energy falling
on the cooking aperture for the latitude of 18 N (Warangal City,
India) and for different declinations of the sun. Energy
contribution by the booster mirror increase significantly with an

increase in latitude of the location.
2.2 Uses of Phase changing materials (PCM):

Buddhi et al. [13] designed and analyzed a solar cooker
augmented with three reflectors and a phase change material
storage unit. The experimental results showed that late evening
cooking is possible in the solar cooker proposed. Algifri and Al-
Towaie [14] carried out a research in order to study the effect of

the cooker orientation on its performance.

2.3 Uses of TIM (Transparent insulation material):



Insulation in a solar box cooker should not be limited to the walls
of the frame box and absorber tray since a remarkable amount of
heat loss occurs through the glazing. In this context, Nahar et al.
[15] carried out some studies on utilization of transparent
insulation material (TIM) in solar box cookers. Under an indoor
solar simulator, they tested a hot box solar cooker with glazing
surface consisting 40 and 100 mm thick TIM. The stagnation
temperature with the 40 mm TIM was found to be 158 C,
compared with 117 C without the TIM. A double reflector hot
box solar cooker with TIM was designed, constructed, tested

and its performance was compared with a single reflector hot
box solar cooker without TIM.[15]
2.4 Different designs of solar cooking systems

Sonune and Philip [16] developed a Fresnel type domestic
SPRERI concentrating cooker. The cooker was found capable of
cooking food for a family which consisted of 4 or 5 people. The
highest plate bottom temperature was calculated 255 C in
approximately 40 min while ambient temperature was 30C and
direct solar radiation was 859 W/m2. Prasanna and Umanand
[17] developed a hybrid solar cooking system as shown in Fig. 3
where the solar energy was transported to the kitchen. The

thermal energy source was used to supplement the

Liquefied Petroleum Gas (LPG) which was in common use in

kitchens.
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Solar Cooker

It is a clear fact from the literature that solar cookers are
very promising devices in the upcoming future. However, there
are some handicaps concerning the solar cooking technology.
Perhaps, the most challenging point of solar cookers is that they
are not able to serve when the sun goes down. Some researchers
performed intensive efforts on solar box cookers in order to allow
late evening cooking. PCMs were considered as a solution in
most cases. Bushnell [18] designed, constructed and evaluated a

solar energy storing heat exchanger as a step toward a solar



cooking concept. The methods for describing the system
performance were explained and applied to a test system
containing a controllable replacement for the solar input power.
This first stage of this research work followed by a heat
exchanger, which was connected to a concentrating array of
CPC cylindrical troughs. Author also described the size of the
solar collector area and mass of PCM mass needed in order to
provide adequate energy for several family-size. Different
researchers have studied ionic liquid for heat storage in solar
energy devices [19-21]. The small scale Photovoltaic and Thermal
Hybridized (Casserole type) solar cooker as designed and
developed was developed [22] tested for the performance with (a)
Thermal Energy Storage materials (TES), sand (b) Ionic liquids (IL)
BF4- and PF6- [23-25]. The cooker was modified and made users
friendly all time working solar cooker and The maximum
utilization of the solar cooker was studied by cooking different
dishes in it [26,28]. The hybrid cooker was made more efficient by
tracking the solar panel with dual axis solar tracker [29].The
hybrid cooker was converted into solar dryer and was used for

agricultural applications. [30, 31].
5.0 Conclusion

Scientists all over the world have made large number of efforts in
developing different types of solar cookers for many decades.
Although it can be one of the best alternative for cooking, it is
hardly accepted by the society. There are many reasons for that
like lake of awareness, large size, bulky models, slow cooking,

highly dependent on weather conditions, fixed cooking time etc,



The hybrid solar cooker which can work for all time and can cook
faster than the conventional solar cooker has being designed and
developed which if commercialized can become competent to the
conventional solar cooker and can be proved as a boon to the

society.
Acknowledgement

Authors wish to acknowledge Prof A R Jani, Hon. Director
SICART for guidance and motivation for the development of

hybrid solar cooker.

[1] Ashok K. A review of solar cooker designs. TIDE; 1998.

[2] Erdem Cuse, Pinar Mert Cuce “A comprehensive review

on solar cookers/Applied energy
102(2013)1399.

[3] Muthusivagami RM, Velraj R, Sethumadhavan R. Solar

cookers with and without thermal storage:
a review. Renew Sust Energy Rev 2010;14:691-701.

[4] Rogers EM. Diffusion of innovations. New York: Free Press;

1995.

[5] Kimambo CZM. Development and performance testing

of solar cookers. J Energy SAfr

2007;18(3).



[6] Garg H. &Prakash J. 2000, “Solar Energy Fundamentals
and Applications”, Tata McGraw-Hill

Publishing Compnany Limited, New Delhi.

[7] Saxena A, Varun, Pandey SP, Srivastav G. A

thermodynamic review on solar box type cookers.
Renew Sustainable Energy Rev 2011;15:3301-18.

[8] B Khan Non-conventional energy resources. Tata McGraw

Hill Publications;2008.

[9] D Kothari, K, Singal and R Ranjan. Renewable energy

resources and emerging technologies.
Prentice-Hall; 2008.

[10] Dang A. Concentrators: a review. Energy Convers

Manage 1986;26(1):11-26.

[11] Garg HP, Hrishikesan DS. Enhancement of solar energy on

flat-plate collector by plane booster
mirrors. Solar Energy 1988;40(4):295-307.

[12] Narasimha Rao AV, Sitharama Rao TL, Subramanyam S.

Mirror boosters for solar cookers — III.
Energy Convers Manage 1991;32(1):51-8.

[13] Buddhi D, Sharma SD, Sharma A. Thermal performance

evaluation of a latent heat storage unit

for late evening cooking in a solar cooker having three

reflectors. Energy Convers Manage

2003;44:809-17.



[14] Algifri AH, Al-Towaie HA. Efficient orientation impacts of

box-type solar cooker on the cooker
performance. Solar Energy 2001;70(2):165-70.

[15] Nahar NM, Marshall RH, Brinkworth BJ. Studies on a hot

box solar cooker with transparent

insulation materials. Energy Convers Manage

1994;35(9):787-91.

[16] Sonune AV, Philip SK. Development of a domestic

concentrating cooker. Renew Energy
2003;28:1225-34.

[17] Prasanna UR, Umanand L. Optimization and design of

energy transport system for solar
cooking application. Applied Energy 2011;88:242-51.

[18] Bushnell DL. Performance studies of solar energy

storing heat exchanger.Solar Energy
1988;41(6):503-12.

[19] Bhatt, V.D. and Gohil, K.N.(2010) International journal of
ChemTech Res.,2, pp 1771-1779.

[20] Sharma, A.Tyagi, V.ChenC.Buddhi,D.(2009)Renewable and
Sustainable Energy Reviews 13 pp

318-345.

[21] Tyagi, V.Pandey, A., Kaushik,S.Tyagi,S.(2012)Thermal
Analatical Calorimetry, 107,pp 1345-

1352.



[22] Joshi, S.B. and Jani, A.R, (2013) Photovoltaic and Thermal
Hybridized Solar Cooker, ISRN

Renewable Energy, Hindawi Publishing Corporation. Article

ID746189

[23] Smita B. Joshi and A. R. Jani, Certain Analysis of

Photovoltaic - Thermal Hybrid solar cooker
with ionic liquids. ICIE-2013, SVNIT, Surat; 11/2013

[24] Joshi S.B . and Jani A.R., Development of heat storage

system for solar cooker. Int. J.Lat. Technol.
Engin. Manag. App. Sci.,3(4),199-9,(2014).

[25] Smita Joshi: performance of sand for heat storage in solar

cooker. Journal of Environmental
Research And Dvelopment 11/2015; 10(02).

[26] S.B.Joshi and A.R.Jani “All time operating photo voltaic and

thermal hybrid solar cooker”, Multi-

disciplinary Sustainable Engineering: Current and Future Trends

— Tekwani, Bhavsar & Modi (Eds)

© 2016 Taylor & Francis Group, London



/'/ (‘ff\!'ough Sﬁéf-/ia{& 2 =N

4 Al
7w

7/ 4 d
(,"v ‘.&8

Rayat Shikshan Sanstha’s

Rayat Shikshan Sansta’s
RADHABAI KALE MAHILA MAHAVIDYALAYA
AHMEDNAGAR - 414001

A

PROJECT REPORT
ON

PROCESS COSTING
SHRI AMBALIKA SUGAR PVT. LTD. AMBIKANAGAR,

TAL. KARJAT, DIST- AHMEDNAGAR.

SUBMITTED TO,

IN THE PRACTICAL FULFILLMENT OF,

MASTER DEGREE OF COMMERCE

(SAVITRIBAI PHULE PUNE UNIVERSITY,PUNE)

SUBMITTED BY,
MISS. AARTI SUNIL DHAVALE

UNDER GUIDANCE OF
ASST. PROF. MR. JADHAV MAHESH M.

Year 2020-2021




Rayat Shikshan Sanstha's

Rayat Shikshan Sanstha’s
RADHABAI KALE MAHILA MAHAVIDYALAYA,
AHMEDNAGAR

CERTIFICATE

This is to certify that, MISS. AARTI SUNIL DHAVALE of
Radhabai Kale Mahila Mahavidyalaya, Ahmednagar has completed project
work title PROCESS COSTING SHRI AMBALIKA SUGAR PVT.
LTD. AMBIKANAGAR, TAL. KARJAT DIST. AHMEDNAGAR. in

practical fulfillment of requirement for completion of master degree of
commerce.

This project report is record of authentic work carried by her/ she was
worked under my guidance.

Date:-
Place:- Ahmednagar
Ass. Prof. Mr. Jadhav Mahesh M.

Project Guide Head of Department

Internal External




GUIDE CERTIFICATE

This is to certify that work incorporated in the project of
PROCESS COSTING

AT

SHRI AMBALIKA SUGAR PVT. LTD. AMBIKANAGAR, IN
AHMEDNAGAR

Submitted by
MISS. AARTI SUNIL DHAVALE

Was carried out by the candidate under my
supervision and guidance.

Such material as has been obtained from other sourced has been
duly acknowledged in thesis.

Date:

Place: Ahmednagar

ASS. Prof. Jadhav M.M.
Project Guide




CERTIFICATE

This is to certify that MISS. AARTI SUNIL DHAVALE studying in master of
commerce at Radhabai Kale Mahila Mahavidyalay, Ahmednagar. Has visited
our office for collection of information and data on “PROCESS COSTING
AT SHRI AMBALIKA SUGAR PVT. LTD. AHMEDNAGAR.” regarding
his project work. We provided his necessary information regarding “PROCRSS
COSTING ” and also issued his necessary documents and forms to be used for

the project work.

This certificate is issued on his request for academic purpose only.

Date: [/ /2021

Place : Ahmednagar




ACKNOWLEDGEMENT

Inspiration is the necessary for success. The project report on “PROCESS
COSTING AT SHRI AMBALIKA SUGAR PVT. LTD. AHMEDNAGAR”
which prerequisites part of my M.Com of Savitribai Phule University.

My sincere thanks to project guide Prof. M. M. Jadhav (Radhabai Kale
Mahila Mahavidyalay, Ahmednagar) who particularly and personally guided
and help me time to time for completing this project within the stipulated time.

In addition , | thank to the teachers helped me in the successful completion
of this project report.

Date: / /2021

Place : Ahmednagar

MISS. AARTI SUNIL DHAVALE
(M.COM - 1)




DECLARATION

I do hereby that this project titled “PROCESS COSTING AT SHRI AMBALIKA
SUGAR PVT. LTD. AHMEDNAGAR?” submitted by me to the department of Radhabai
Kale Mahila Mahavidyalay, Ahmednagar. Is the project of own my effort. To the best of my
knowledge and belief that this report is based on reliable actual measurement. This

dissertation has not been submitted to any other university for the award of the any degree.

Date: / /2021

Place : Ahmednagar

MISS. AARTI SUNIL DHAVALE
(M.COM — I1)

COMPANY PROFILE




Company Name

Company Registration No.
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Bankers
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SHRI AMRBRAIIKA SIIGARPVT ITD

AMRIKANAGAR

TAT KARITAT DIST-AHMEDNACGCAR

Since 2011, Shri Ambalika Sugar Private
Limited (SASPL) has played a key role in
making life a little sweeter. SASPL is a
technology company with a business mix that
spans sugar, specialty sugars, co-generated

power, alcohol (RS), extra neutral alcohol
(ENA), Absolute Alcohol (Ethanol).




d WHAT WE DO

Sugar Production is the prime task. Along with it we
provide services like distillery, Co-generation, ITI etc. We
are glad to introduce many new aspect of services from
our side to make the most of benefit.

0 OUR QUALITY

Factory is reputed for its Quality. Factory awarded ISO
9000:2015 for Quality Management Systems and awarded
ISO 22000:2005 for Food Safety Management Systems.

O WHYUS

We have fully integrated our sugar factory with the
distillery, co-generation and bio-compost units. Most of
the sugar we produce confines to EU grade.




"To be an environment friendly, innovative,
professionally managed, integrated sugar
factory with low cost global technologies
producing range of value added products.”

Mission :

We will remain committed to sustainable
business practices; deliver world-class quality to
our customers; nurture a global work culture;
and build a financially strong, growth oriented
company that creates value.

Values :

e Farmers first.

e Cherish customers.

e Encourage ideas, innovation, excellence,
enterprise and teamwork in employees.

e Leverage world-class technology.

e Aspire to be a learning organization.







A Product Range That Spans the Entire Sugar Value Chain We have
fully integrated our sugar factory with the distillery, co-generation
and bio-compost units. Most of the sugar we produce confines to EU
grade. The result is energy conservation, optimal utilization of by-

products, cost savings and most importantly, a product portfolio that
includes specialty sugars, ethanol, power and organic manure.
Quality Control.

From The Farm To The Manufacturing Floor At SASPL We are fully
compliant to world-class quality standards. Our quality control
efforts extend from the lab to the farmland to the manufacturing
floor. We procure cane varieties noted for their quality and yield
attributes. Improved cane varieties, cane seed sets are provided to
farmers. Based on these findings, a continuous feedback is provided
to farmers, with whom we are in close contact at every stage of the
crop cycle.

World-Class Technology, World-Class Sugars We deploy cutting-edge
technology, thereby eliminating the use of harmful chemicals. Great
care is taken to maintain international standards of hygiene and
handling; and use high quality, food-grade packaging materials.




Distillery

_—.—.——‘—-—
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SASPL is one of the leading organization in Maharashtra having
production capacity 60 KLPD Wash to Rectified Spirit / Extra Neutral
Alcohol & 60 KLPD Absolute Alcohol (Ethanol). Factory has adopted
modern technology like Vacuum Multipressure distillation, integrated
type Evaporation & Molecular sieve based Absolute Alcohol (Ethanol)
Plants supplied by Praj Industries Limited, Pune.

Our Distillery Plant is fully atomization with world-class quality
standards. Great care is taken to maintain international standards of
hygiene and handling as well as we strictly follows standard operating
process with good manufacturing practices & good laboratory practices.
Thereby we ensuring product integrity & have a benchmark of our
Alcohol products in International market.




Power Generation

Bagasse is used as a major fuel source for power cogeneration.
This cogeneration benefits the environment by reducing the
greenhouse gases (GHGS) in the atmosphere.

We at SASPL generate 38 MW of power from modern co-
generation plant. We installed spent wash fire boiler i.e. 28.3 TPH
, 44 kg/cm2 & 3500 C with 2.6MW generation and achieved Zero
Liquid Discharge.




Soil Testing Laboratory

Increased productivity soil crop is vitally associated with not only high
yielding seeds, chemical fertilizers and irrigation water application but
also with the Structure, Texture and Health of the Soil. From this point of
view, Shri Ambalika Sugar Private Limited. along with Department of
Agriculture, Maharashtra has established a soil testing laboratory at
factory site to test soil, water, plant and fertilizer sample. Farmers are
guided for how to take soil and water sample, time of sampling, place of
sampling, providing sampling information for laboratory analysis and
further consideration, for amelioration and reclamation of acidic and
sodic soil respectively. On the basis of soil test report the fertilizer
recommendations are given for different crops and according to
targeted yield approach concept of State Agricultural Universities for
sugarcane.

Factory has appointed highly qualified and experienced staff for the Soil
Laboratory.




INTRODUCTION OF
PROCESS COSTING

Process Costing is probably the most widely used
costing system. Process Costing is a method of costing
under which all costs are accumulated for each stage
of production and the cost per unit of product is
ascertained at each stage of production by dividing
the total cost of each process by the normal output of
that process.

Process costing is an alternative method of cost
accounting. Like job costing, even process costing is a
basic method by which costs are accumulated by
processes. In the case of job costing, costs are charged
to each individual customer.

Process costing can be applied in chemical works, oil
refining, food manufacturing, paint works, canning,
textiles, paper, dairy, sugar, bakeries, breweries,
mining industries, public utility services ete.




What is Process Costing—Meaning

Process Costing is probably the most widely used costing system.
Process Costing is a method of costing under which all costs are
accumulated for each stage of production and the cost per unit of
product is ascertained at each stage of production by dividing the
total cost of each process by the normal output of that process.

Process Costing — Definitions
Kohler

“a method of cost accounting whereby costs are charged to
processes or operations and averaged over units produced”.

Chartered Institute Of Management
Accountants

“the basic costing method applicable where goods or services
result from a sequence of continuous or repetitive operations or
processes. Costs are averaged over the units produced during the
period.”




Features of Process Costing

The production is continuous.
The product is homogeneous.
The process is standardized.
The output of one process becomes the raw material of
another process.
(d  The output of the last process is transferred to finished
stock.

(d  Costs are collected process-wise.

H Both direct and indirect costs are accumulated in each

process.
| If there is a stock of semi-finished goods, it is
expressed in terms of equivalent units.

(d  The total cost of each process is divided by the normal
output of that process to find out the cost per unit of that

Process.




Types of Process Costing :

Weighted Average Cost:

The weighted average cost is one of the simplest process
costing method. Where all the costs involved in all the
processes are calculated together to calculate the total process
costing.

Standard Costs:

There is the slightest difference between the weighted average
cost method and the standard cost method. In the standard
cost method, only the standard cost of a production process is
assigned to each department at the place of the actual cost.
When the total cost is obtained by calculating the standard cost,
then the difference between actual cost and standard cost is
charged to the variance account.

First In First Out (FIFO) Costing:

First In First Out is the most complex process of process costing.
This process costing method involves various layers of
calculation. For example, the uncompleted product cost and the
production of the product in the current process are calculated
together.




FORMAT OF PROCESS ACCOUNT

Process | Alc.

Particulars Rs. Particulars
To Basic Material xx | By Normal Loss
To Direct Material xx | By Abnormal Loss
To Direct Wages xx | By Process Il Alc.
To Direct Expenses xx | (output
transferred to
ToProduction xx | Next process)
Overheads
ToCost of xx | By Process |
Rectification of Stock Alc.
Normal Defects

To Abnormal Gains




Why use Process costing?

» Process costing helps calculate product cost per unit. The cost
of finished goods is considered as the cost of goods while
calculating the sales revenue made by the company.

Process costing is useful in those companies which produce
products in bulk but sell products singly. For example, toys are
produced in bulk together but are sold individually.

A small difference in the production cost of a product might
make a huge difference in the total profitability. Therefore, it
is important to keep a constant eye on the daily production
cost.

Process costing helps managers to keep a check on the
manufacturing budget and in this way, they can make sure
that they don’t cross the budget limit and the manufacturing
costs of different months can be compared to make more
establish a budget in the coming months.

» There is certain material which gets parted in a process. By
using process costing, you can give value to those materials
used.




OBJECTIVE OF THE STUDY

The following of the objective of the study

s To study the cost of production.
+*» To identify the process of manufacturing.
¢ To identify the difficulties of installation of cost
accounting system.
¢ To study of the principles of the process costing.
** To study of the elements of the process cost.
1. Material
2. Labour
3. Direct expenses

4.0verheads




RESEARCH METHODOLOGY

» Primary data

Primary data are generated when the researcher
employing mail questionnaire, telephone survey and
observation and experiment investigation particular
problem at hand.

» Secondary data

The data are the information which are attend the
indirectly. The data which is collected from document of
the individual are known as secondary data This
information collected from factory record as annual report
etc.




SUGGESTIONS

The factory can use new technology in sugar
production.

The factory can provide employment in their
local people.

The company can used the method of the
optimum utilization of resources to have the
greater usefulness of each and every thing
related to the process.

The factory can follow the regulaion given by
the government of india to have to be
compliance with the format and procedure
given by the government to be followed in
the india.




CONCLUSION

In this study is attempt to made analyze the cost
analysis of the sample unit. Since the Shri
Ambalika Sugars LTD. Is facing heavy competition
in an around area of region, it is essential to
focus on the object of cost, profitability etc.

Process costing may be used when identical
items are mass produced and manufacturing
may involve more than one process




QUESTIONNAIRE

1 What type of product do you generally
make?

1 Do you have your own factory premises?

1 How you deal with the material used in
the process?

d where you make the entry of the
expenses related to the process?

d Are you satisfied with the ongoing
technologies or would you like to upgrade
them?
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Introduction

Process Costing refers to a method of accumulating cost
of production by process. It represents a method of cost
procedure applicable to continuous or mass production
industries producing standard products. Costs are
compiled for each process or department by preparing a
separate account for each process.

Process costing can be applied in chemical works, oil
refining, food manufacturing, paint works, canning,
textiles, paper, dairy, sugar, bakeries, breweries, mining
industries, public utility services etc. When a product is
manufactured through various processes, the output of
each process is transferred to the subsequent process and
that of the last process is transferred to the finished stock.

It represents a type of costing procedure for mass
production industries producing standard products.




Typically, in such industries all goods produced are for
stock, units produced are identical, goods move down the
production line in a continuous stream, and all factory
procedures are standardised, costs are compiled for each
process or department by preparing a separate account
for each process. Thus, it is a method of costing used to
ascertain the cost of product at each stage of
manufacturing.

Process costing is the only reasonable approach to
determining product costs in many industries. It uses
most of the same journal entries found in a job costing
environment, so there is no need to restructure the
chart of accounts to any significant degree. This makes
it easy to switch over to a job costing system from a
process costing one if the need arises, or to adopt a
hybrid approach that uses portions of both systems.

What is Process Costing
Meaning and Concept

Process Costing is probably the most widely used costing
system. Process Costing is a method of costing under



https://www.accountingtools.com/articles/2017/5/17/accounting-journal-entries
https://www.accountingtools.com/articles/2017/5/14/the-chart-of-accounts

which all costs are accumulated for each stage of
production and the cost per unit of product is ascertained
at each stage of production by dividing the total cost of
each process by the normal output of that process.

Process costing is used when there is mass production of
similar products, where the costs associated with
individual units of output cannot be differentiated from
each other. In other words, the cost of each product
produced is assumed to be the same as the cost of every
other product. Under this concept, costs are
accumulated over a fixed period of time, summarized,
and then allocated to all of the units produced during
that period of time on a consistent basis. When products
are instead being manufactured on an individual basis,
job costing is used to accumulate costs and assign the
costs to products. When a production process contains
some mass manufacturing and some customized
elements, then a hybrid costing system is used.

Examples of the industries where this type of production
occurs include oil refining, food production, and
chemical processing. For example, how would you
determine the precise cost required to create one gallon
of aviation fuel, when thousands of gallons of the same
fuel are gushing out of a refinery every hour? The cost



https://www.accountingtools.com/articles/2017/5/4/cost
https://www.accountingtools.com/articles/2017/5/7/allocate
https://www.accountingtools.com/articles/2017/5/14/job-costing
https://www.accountingtools.com/articles/what-is-a-hybrid-costing-system.html

accounting methodology used for this scenario is
process costing.

Process Costing — Definitions

Kohler has defined process costing as —

“a method of cost accounting whereby costs are charged
to processes or operations and averaged over units
produced”.

CIMA has defined process costing as —

“the basic costing method applicable where goods or
services result from a sequence of continuous or
repetitive operations or processes. Costs are averaged
over the units produced during the period.”
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SHRI AMBALIKA SUGAR PRIVATE LIMITED,
AMBIKANAGAR,
TAL. KARJAT, DIST. AHMEDNAGAR.

Since 2011, Shri Ambalika Sugar Private Limited
(SASPL) has played a key role in making life a little
sweeter. SASPL is a technology company with a
business mix that spans sugar, specialty sugars, co-
generated power, alcohol (RS), extra neutral
alcohole (ENA), Absolute Alcohol (Ethanol).

The director name of the factory is Dilip Sarjerao
Kadam and Jangal Nivrutti Wagh.




Vision

"To be an environment friendly, innovative,
professionally managed, integrated sugar factory
with low cost global technologies producing range
of value added products.”

Mission

We will remain committed to sustainable business
practices; deliver world-class quality to our
customers; nurture a global work culture; and
build a financially strong, growth oriented
company that creates value.

Values

* Farmers first.

* Cherish customers.

* Encourage ideas, innovation, excellence,
enterprise and teamwork in employees.

* Leverage world-class technology.

* Aspire to be a learning organization.




What we do

Sugar Production is the prime task. Along with it we
provide services like distillary, Co-generation, ITI etc.
We are glad to introduce many new aspect of services
from our side to make the most of benefit.

Our Quality

Factory is reputed for its Quality.Factory awarded ISO
9000:2015 for Quality Management Systems and

awarded ISO 22000:2005 for Food Safety
Management Systems.

Why us

We have fully integrated our sugar factory with the
distillery, co-generation and bio-compost units. Most
of the sugar we produce confines to EU grade.




A Product Range That Spans the Entire Sugar Value
Chain We have fully integrated our sugar factory with
the distillery, co-generation and bio-compost units.
Most of the sugar we produce confines to EU grade.
The result is energy conservation, optimal utilization
of by-products, cost savings and most importantly, a
product portfolio that includes specialty sugars,
ethanol, power and organic manure.




Quality Control. From The Farm To The Manufacturing
Floor At SASPL We are fully compliant to world-class
quality standards. Our quality control efforts extend
from the lab to the farmland to the manufacturing
floor. We procure cane varieties noted for their quality
and vyield attributes. Improved cane varieties, cane
seed sets are provided to farmers. Based on these
findings, a continuous feedback is provided to farmers,
with whom we are in close contact at every stage of
the crop cycle.

World-Class Technology, World-Class Sugars We
deploy cutting-edge technology, thereby eliminating

the use of harmful chemicals. Great care is taken to
maintain international standards of hygiene and
handling; and use high quality, food-grade packaging
materials.




Power Generation

Bagasse is used as a major fuel source for power
cogeneration. This cogeneration benefits the
environment by reducing the greenhouse gases (GHGs)
in the atmosphere.

We at SASPL generate 38 MW of power from modern
co-generation plant. We installed spent wash fire
boiler i.e. 28.3 TPH, 44 kg/cm2 & 3500 C with 2.6 MW
generation and achieved Zero Liquid Discharge.




Distillery

SASPL is one of the leading organization in
Maharashtra having production capacity 60 KLPD
Wash to Rectified Spirit / Extra Neutral Alcohol & 60
KLPD Absolute Alcohol (Ethanol). Factory has adopted
modern technology like Vacuum Multipressure
distillation, integrated type Evaporation & Molecular
sieve based Absolute Alcohol (Ethanol) Plants supplied
by Praj Industries Limited, Pune.

Our Distillery Plant is fully atomization with world-
class quality standards. Great care is taken to maintain
international standards of hygiene and handling as
well as we strictly follows standard operating process
with good manufacturing practices & good laboratory




practices. Thereby we ensuring product integrity &
have a benchmark of our Alcohol products in
International market.

We have a fully atomized Sugar factory with the Co-
generation, Distillery Unit & Integrated Evaporation
Plant followed by Condensate Polishing Unit &
Incineration Boiler. The best result is energy
conservation, optimum utilization of by-products, Cost
savings and most important are we achieving 100%
Zero Liquid Discharge by recycle condensate water
which is generated from Distillery & Sugar factory &
total concentrated Spent Wash quantity is given to
Incineration Boiler.




Increased productivity soil crop is vitally associated

with not only high yielding seeds, chemical fertilizers
and irrigation water application but also with the
Structure, Texture and Health of the Soil. From this
point of view, Shri Ambalika Sugar Private Limited.
along with Department of Agriculture, Maharashtra
has established a soil testing laboratory at factory site
to test soil, water, plant and fertilizer sample. Farmers
are guided for how to take soil and water sample, time
of sampling, place of sampling, providing sampling
information for laboratory analysis and further
consideration, for amelioration and reclamation of
acidic and sodic soil respectively. On the basis of soil
test report the fertilizer recommendations are given




for different crops and according to targeted yield
approach concept of State Agricultural Universities for
sugarcane.

Factory has appointed highly qualified and
experienced staff for the Soil Laboratory.

Function Hall

Factory has made available a neat & clean Function
Hall — Shri Ambalika Karyalaya — for celebrating social
functions such as weddings, birthdays, naming
ceremonies and other social events. It has a spacious
marriage hall, dining hall, Lawn, fully furnished rooms
for bride & groom with 24 hrs. water & electricity

supply.




Shopping Complex

A multipurpose Shopping Complex with 53 Shops is
built on factory premises and available on rent to run
small business.

Our responsibility towards society
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While SASPL continues to make life sweeter it always
had sight on making life of corporate citizen sweeter.
Corporate Social Responsibility was always on
agenda.

Objectives The aim of CSR policy is to give a helping
hand to pull up the underprivileged and economically
weaker sections of the society and contribute for
growth and development of society as a whole.
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OF STUDY




OBJECTIVE OF THE STUDY

The following of the objective of the study

¢ To study the cost of production.
¢ To identify the process of manufacturing.
s To identify the difficulties of installation of cost
accounting system.
¢ To study of the principles of the process costing.
¢ To study of the elements of the process cost.
1. Material
2. Labour
3. Direct expenses

4.0verheads
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Review Of Literature

Process costing is an alternative method of cost accounting. Like
job costing, even process costing is a basic method by which
costs are accumulated by processes. In the case of job costing,
costs are charged to each individual customer.

This becomes necessary since each order of an individual
customer is different from that of the other. Being different,
each order requires different amounts of material, labour and
overhead. Process costing is not the same as specific order
costing. Consequently, costs need not be collected and charged
to a specific order.

In mass producing industries where like units pass through
different stages of production, the adoption of process costing
necessitates cost accumulation by these stages. Each stage is
known as a process. Like units move from one process to another
till the stage of completion. Output of the earlier process
becomes the input of the later process.

Process Costing refers to a method of accumulating cost of
production by process. It represents a method of cost procedure
applicable to continuous or mass production industries
producing standard products. Costs are compiled for each
process or department by preparing a separate account for each
process.




Features of Process Costing

The production is continuous.

>
»  The product is homogeneous.
>

The process is standardized.

»  The output of one process becomes the raw material of
another process.

»  The output of the last process is transferred to finished

stock.

> Costs are collected process-wise.

> Both direct and indirect costs are accumulated in each

process.

> If there is a stock of semi-finished goods, it is expressed

in terms of equivalent units.

> The total cost of each process is divided by the normal
output of that process to find out the cost per unit of that
process.




Objective Of Process Costing :

(i) To calculate the cost of production of each process and each unit in
the different processes.

(ii) To calculate the cost of production of joint products and by-products
separately.

(iii) To distribute the joint expenses on the various products produced.

(iv) To know the wastage in each process of production. The wastage
may be normal or abnormal. There can be abnormal gain also when the
actual production is more than the expected production. The quantity as
well as the values of these losses can be known through the process
costing.

(v) To calculate the profit or loss of each process as the product may be
sold after completing any of the process on the raw material.

(vi) To control the cost of production at the level of each process so that
overall cost of production may remain under control or may be reduced.

(vii) The process costing of each process provides the base for the
valuation of opening stock and closing stock of each next process. As the
cost of production of the previous process is considered the cost per unit
of opening as well as closing stock of the next process.




Types of Process Costing :

Weighted Average Cost:

The weighted average cost is one of the simplest process
costing method. Where all the costs involved in all the
processes are calculated together to calculate the total
process costing.

Standard Costs:

There is the slightest difference between the weighted
average cost method and the standard cost method. In the
standard cost method, only the standard cost of a production
process is assigned to each department at the place of the
actual cost.

When the total cost is obtained by calculating the standard
cost, then the difference between actual cost and standard
cost is charged to the variance account.

First In First Out (FIFO) Costing:

First In First Out is the most complex process of process
costing. This process costing method involves various layers
of calculation. For example, the uncompleted product cost
and the production of the product in the current process are
calculated together.




4 Main Elements of Production Cost :

The following are the main elements of production cost in process
costing:

Direct Direct Overheads
Labor Expenses

(i) Direct Material:

Under process costing generally all the material required for production
is purchased and issued to the first process. The output in whatever
form of the first process becomes the raw material for the next process
and so on. In different processes additional material may be added as
per the nature and the requirement of the product. The whole of
material issued or used for the process is shown in the debit side of the
process account.

(ii) Direct Labour:

The payment of wages or salaries to the workers engaged to carry out
the work of that particular process is debited to that process for which
it is paid. As the manufacturing procedure becomes more and more
automatic or capital intensive there the labour expenses start




decreasing and overheads start increasing. Whatever the labour cost of
the process is shown in the

(iii) Direct Expenses:

All those expenses which are specially incurred for a process like corks,
bottles, bags or primary packing material is the direct expenses
incurred for that product or process.

(iv) Overheads:

Overheads can be factory overheads, office overheads and selling and
distribution overheads. All these overheads expenses are distributed or
apportioned among all the processes on a reasonable and relevant
base.

Terminologies Under Process Costing

Normal loss.
Abnormal loss.
Abnormal gain.
Scrap.

Waste.
Defective units.
Spoilage.

Normal Loss




This is also called expected loss in the production process. They are
always provided for in the production budget and the normal loss is
always sold using scrap value that will be provided by the management.

Causes of Normal Loss

* The inefficiency of workers
*¢* Machine breakdown

** Power failure

¢ Industrial action (strike)

+ Defective raw materials

Abnormal Loss

This is also called an unexpected loss in the production process. They
represent the losses that are deemed to be above the normal loss. An
abnormal loss is difficult to be predicted hence they are not always provided
for in the production budget. They are always valued using the value of the
good unit.

Abnormal Gain

This is when the final output is greater than the expected output/units. They
are also valued using the value of the good unit.

Scrap Value

These are parts of the raw materials that are no longer required for
production because they are outdated or useless as a result of the production
process.




Waste

These are also part of the raw material that is no longer used in
production and their value is always small if they are to be sold.

Defective Units

These are unit produced but are not up to the standard set by the
management hence they are returned for reprocessing to meet the
standard.

Spoilage

These are the unit produced but they are not up to the standard set
by the management hence they are sold up immediately.

FORMAT OF PROCESS ACCOUNT




Process | Alc.

Particulars Rs. Particulars
To Basic Material xx | By Normal Loss
To Direct Material xx | By Abnormal Loss
To Direct Wages xx | By Process Il Alc.
To Direct Expenses xx | (output
transferred to
ToProduction Next process)
Overheads
ToCost of By Process |
Rectification of Stock Alc.
Normal Defects

To Abnormal Gains

Why use Process costing?

» Process costing helps calculate product cost per unit. The cost
of finished goods is considered as the cost of goods while
calculating the sales revenue made by the company.

» Process costing is useful in those companies which produce
products in bulk but sell products singly. For example, toys are
produced in bulk together but are sold individually.

» A small difference in the production cost of a product might
make a huge difference in the total profitability. Therefore, it




is important to keep a constant eye on the daily production
cost.

Process costing helps managers to keep a check on the
manufacturing budget and in this way, they can make sure
that they don’t cross the budget limit and the manufacturing
costs of different months can be compared to make more
establish a budget in the coming months.

» There is certain material which gets parted in a process. By
using process costing, you can give value to those materials
used.




RESEARCH
METHODOLOGY AND

DATA COLLECTION




Research and Methodology

The subject of my project is process costing. A brief
explanation of how the project was done is mentioned
here.

The detail study of each element was considered the
project was art ward by first going in to details of the
subject. The books of cost accounting text book by
sultan Chand and sons in Himalaya publication was
found to be of great help.

The study is primarily report of the & quot; SHRI
AMBALIKA SUGAR PVT. LTD. & quot; After going
through all the theoretical aspects of structure of
service costing is formulated. The project is divided in
to separate chapter and topics which gives a clear-cut
idea on different aspects of the subject. By adopting the
above research methodology. | have tried to present
comprehensive and practical view on the subject
undertaken for the study.




DATA COLLECTION :

Data Collection are of two types they are as following

1. PRIMARY DATA COLLECTION.
2. SECONDARY DATA COLLECTION.

1. Primary Data Collection:

Primary data are generated when the researcher
employing mail questionnaire, telephone survey and
observation and experiment investigation particular
problem at hand.

2. Secondary Data Collection:

The data are the information which are attend the
indirectly. The data which is collected from document of
the individual are known as secondary data This
information collected from factory record as annual report
etc.




Analysis &
Interpretation




Shri Ambalika Sugar Pvt. Ltd. is desirous to expand its two
units sugar & distillery at the existing land and
establishment, thus-

Production No. Existing
Unit

Distillery 5(g) 60

Sugar 5(j)

Co-Gen 1(d)
Power

The Notification no. S. O. 3067(E) as amended on 1st December
2009 has covered this type of industries under its entry shown
above. With Screening it is necessary for Shri Ambalika Sugar Pvt.
Ltd. to approach Ministry of Environment and Forests
(MoEF),New Delhi for Environmental Clearance for all these
three units. This Pre-feasibility Report is prepared for forming a
framework for EIA study, Scoping and finalizing the Terms of
Reference.

Form I, as is prescribed by the said Notification is duly filled up
and submitted. This Prefeasibility Report is an accompaniment to
the same. The Form | contains details regarding Justification of
the project, Nearby Land Use, Resources, Process, Pollution
Control, Aesthetics, Risk Involved, Consequent Developments
and EnvironmentalSensitive Issues.




RESOURCES

Raw Materials & Byproduct generated:

A) Sugar & Co-gen:

The capacity of the sugar unit after expansion shall be
12000 TCD. For this the main and sole raw material is
sugarcane. For the manufacturing support, chemicals are
needed. Some chemicals in small quantity are used for
supporting. The following raw materials will be used.

The capacity of the existing Co-gen unit is 38 MW in
season and 12.5MW in off season. For this the main and
sole raw material is quality water with bagasse as main
fuel. For the manufacturing support, agricultural residue is
needed. Some chemicals in small quantity are used for
water purification/de-mineralization. The following raw
materials will be used.




Item

Existing

Addit-
ional

Total
Required

Particulars

Sugarcane

225000

135000

360000

Available in
District

Lime

337.5

216

553.5

Sulphur
Dioxide

101.25

60.75

162

Phosphoric
acid

85.5

51.3

136.8

Used for
keeping
proper
environmen
t for
process.
Available
form Pune &
Mumbai
market.

Byproduct ge

nerated from sugar unit

Bagasse
consumptio
n for co-gen

34740

Self

Existing
Bagasse
generation
67500 &
bagasse
generated
from
proposed
sugar unit
will be
40500

Molasses C
grade
generated

OR

Molasses
generated
by own
sugar unit if




Molasses B after

heavy grade expansion of
OR sugar unit
25% of cane
Juice

PROCESS

(A ) Sugar Unit -

This industry proposes to additionally establish sugarcane
based 4500 TCD Sugar mill. The peculiarities of
manufacturing process are as follows, This is a simple
three step process namely Cane milling, Evaporation and
Crystallization. The standard flow sheet as will be adopted
can be given as,




Cane

Weighment

A\ 4

Milling

Raw lJuice

\

Juice Heating

\

Liming & Sulphitation

\

Juice Clarification

\

Bagasse

\ 4

Bagasse Elevator

\

Fuel to Boiler

Evaporation

\

Syrup to duble sulphitation

v

Press mud

Suphured syrup to vaccum pan boiling.

v

Centrifugation

y

Sugar

y

Packing

\

Godown

Final Molasses




Most of the sugar factories in India follow double
sulphitation process and produce plantation white sugar.

The major unit operations are shown in figure these are,

1. Extraction of juice
2. Clarification

3. Evaporation

4. Crystallization

5. Centrifugation

® Extraction of Juice

The sugarcane is passed through devices like knives for
cutting the stalks in to chips before being subjected to
crushing in a milling tandem comprising 4 to 6 three roller
mills. Fine preparation with its impact on final extraction,
is receiving special attention & shredders & particularly
the fibrizsers are gaining popularity. The mills are of
modern design, being equipped with turbine drive, special
feeding devices, efficient compound imbibitions system
etc. In the best milling practice, more than 95% of




the sugar in the cane goes into the juice, this percentage
being called the sucrose extraction or more simply the
extraction.A fibrous residue called bagasse; with a low
sucrose content is produced about 25 to 30 % of cane,
which contains 45 to 55% moisture.

® Clarification

The dark-green juice from the mills is acidic (pH 4.5) &
turbid, called raw juice or mixed juice. The mixed juice
after being heated to 65 to 75 0 C is treated with

phosphoric acid, sulphur dioxide & milk of lime for

removal of impurities in suspension in a continuously
working apparatus. The treated juice on boiling fed to
continuous clarifier from which the clear juice is decanted
while the settled impurities known as mud is sent to the
field as fertilizer. The clear juice goes to the evaporators
without further treatment.




® Evaporation

The clarified juice contains about 85 % water. About 75%
of this water is evaporated in vaccum multiple effects
consisting of a succeeding (generally four) of vaccum
boiling cells arranged in series so that each succeeding
body has higher vaccum. The vapours from the final body
go to condenser. The syrup leaves the last body
continuously with about 60% solids & 40% water.

® Crystallization

The syrup is again treated with sulphur dioxide before
being sent to the pan station for crystallization of sugar.
Crystallization takes place in single-effect vaccum pans,
where the sysrup is evaporated until saturated with sugar.
AT this point ‘seed grain’ is added to serve as a nucleus for
the sugar crystals & more syrup is added as water
evaporates. The growth of the crystals continues until the
pan is full. Given a skilled sugar boiler (or adequate
instrumentation) the original crystals can be grown
without the formation of additional crystals, so that when
the pan is just full, the crystals are all of desired size & the




crystal & syrup form a dense mass known as ‘massecuite’.
The ‘strike’ is then discharged through a foot valve into a
crystallizer.

® Centrifugation

The massecuite from crystallizer is drawn in to revolving
machines called centrifuges. The perforated lining retains
the sugar crystals, which may be washed with water if
desired. The mother liquor ‘molasses’ passes through the
lining because of the centrifugal force exerted & after the
sugaris ‘Purged’ it is cut down leaving the centrifuge ready
for another charge of massecuite . Continuous centrifuges
may purge low grades. The mother liquor separated from
commercial sugar is again sent to pan for boiling and
recrystallization. Three stages of recrystallization are
adopted to ensure maximum recovery of sugar in crystal
form. The final molasses is sent out the factory as waste
being unsuitable for recovery of sugar under commercial
condition from economical point of view.




FINDING AND
SUGGESTIONS




FINDINGS & SUGGESTIONS

The factory can use new technology in sugar
production.

The factory can provide employment in their
local people.

The company can used the method of the
optimum utilization of resources to have the
greater usefulness of each and every thing
related to the process.

The factory can follow the regulaion given by
the government of india to have to be
compliance with the format and procedure
given by the government to be followed in the
india.




CONCLUSION



CONCLUSION

In this study is attempt to made analyze the
cost analysis of the sample unit. Since the Shri
Ambalika Sugars LTD. |Is facing heavy
competition in an around area of region, it is
essential to focus on the object of cost,
profitability etc.

Process costing may be used when identical
items are mass produced and manufacturing
may involve more than one process.




QUESTIONNAIRE




QUESTIONNAIRE

(1 What type of product do you generally
make?

1 Do you have your own factory premises?

(J How you deal with the material used in
the process?

J where you make the entry of the
expenses related to the process?

J Are you satisfied with the ongoing
technologies or would you like to upgrade
them?
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Text books of Cost And Management Accounting
- S. M. Imandar.

Text books of Cost Accounting - Dr.Suhas
Mahajan (2006)

dText books of Cost Accounting — Kirti Gupta
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