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ABSTRACT

Since 1991, I have been working as a system accountant in the industrial gas
company which belongs to one of the largest conglomerates in Turkey. The
company has formed a joint venture with one of the world leading gas
producing companies namely British Oxygen Company (BOC).

I have also worked with BOC Overseas Department’s financial controller, on
accounting and cost accounting system design. Working in such a production
company has made me see the complexity of gas production, as well as all the
problems and the factors that affect pricing, costing and cost accounting
applications . It also raised the opportunity for me to analyze and evaluate the
gas production , the costing and cost control applications in the company by
considering all aspects of the modern cost accounting techniques.

. As a result of this study , I have found out that the application techniques and
cost control in the Company were insufficient and inaccurate. To give an
example , the only cost reflected to liquid and compressed gasses were Air
Separation Unit and Filling Unit. Cost allocation was being done only at this
stage. There was not any indirect production cost allocated to the products .
Cost center and Work In Process implementation had not been established.

As far as the process costing is concerned the costing is based on accurate cost
allocation. Which of the costs are allocated must be determined very carefully.
It will be unrealistic to state that one can come up with an exact cost figure in
gas business, while the accuracy of the costing depends on the cost allocation
methods and factors. Moreover , some of the allocation factors can be based on
the service time given by the managers. Therefore, we had to create the
standard most accurate allocation tables and factors including direct and
indirect production cost as well as distribution , selling , and administration
cost. So that, we could formulate not only the most precise product cost but
also the operating profit of the individual products which affect the pricing
decision and the cost control.

All these hereabove mentioned factors caused me to raise the issue to the
Management ¢ s concern and get their approval to improve the cost control and
the reporting system presently utilized in the company. Resultantly, here is a
summary of the actions taken to enhance the system :

In order to have better cost control I first changed our software to relational
database which provided me to create multiple cost centers, account and job
structures (for projects). Cost center structures have been detailed as much as
required for the managerial decision making and cost control (page 16-25). So
that, we have started to control cost within each location and cost centers. We
could also establish the responsibility accounting. So that , every person and



manager have become responsible to the cost centers that they are in charge
of.

The second change has been to develop the previous costing method and to
create the allocation methods and the tables. Costing transaction flow has been
changed (page 51). The cost allocation has been performed in three steps:

The first allocation is among the cost centers (page 41-50). The second
allocation is to WIP accounts (product group base) (page 51-62). The third
allocation is to products (page 63-83). I have allocated indirect production cost
centers to WIP accounts. In order to do this , I had to devise the allocation
" tables (page 61-62 ). I have also developed filling cost allocation (table 9, page
75). The allocation , that was previously done , consisted of only the cylinder
filling cost in terms of filling man-hour and the number of cylinders. I have
figured out the standard filling and the maintenance man-hour, material for
each cylinder product by actual measurement. I have also allocated indirect
production cost to the filling cost. Consequently, we could obtain more accurate
cylinder gas cost.

The third one was the creation of a managerial reporting system which included
Strategic Business Unit (SBU) and product profitability to provide better
information to management in terms of operating profit and pricing decision of
the individual products. Therefore, I had to create SBU and product
profitability allocation tables (page 95-103).

While the development of the industrial gas business is quite recent and fast in
Turkey and while the complexity of the process flow of the business require the
most advanced cost accounting principles, the people working in the sector
suffered from lack of adequate training and direction. Consequently, my major
aim in writing the thesis is to highlight the problems inherent in the industrial
business in the cost accounting system and present the best available
methodology that I have also applied in the company.

Hence, I made a comparative analysis of the cost accounting methods used in
the sector and emphasized why the system we presently utilizing in the
company is superior to the others. I also analyzed the factors and the conditions
related to gas business ( production, market situation in Turkey, usage areas,
stock capacity, etc..) that affect the costing method. In addition, I have included
SBU and product profitability analysis to highlight the management in terms of
pricing decision.

As far as the presentation of the thesis ;

Chapter 2 defines the industrial gasses and usage areas, whereas Chapter 3 the
process description.

Chapter 4 describes the process costing.

Chapter 5 to 6 explain the cost center and structure, and cost definitions in cost
centers.



Chapter 7 to 8 emphasize the aspects of the cost allocation techniques, liquid
and cylinder gas costing. Chapter 9 introduces the accounting for losses which
is crucial for gas business and Chapter 10- 11 discuss the depreciation and
stock costing methods in industrial gasses. Chapter 12 analyses the steps in the
creation -of the managerial reporting system, SBU and product profitability.
Chapter 13 presents examples of costing and pricing of liquid oxygen and
compressed oxygen. Chapter 14 emphasizes why actual costing method should
be preferred over standard or variable costing. Chapter 15 presents problems
and their effects in costing in industrial gas business.

Chapter 16 states how the cost control and the responsibility accounting should
be practiced.

To conclude ;

given the high complexity, instability and inconsistency of the production
process in the industrial gas business, and the necessity for advanced cost
control and cost allocation systems, “ the actual costing method” due to its
- higher precision is superior to standard and variable costing methods . While
the exact cost figure can not be determined in this routine of business, the cost
allocation method that gives the best approximation, which is studied in detail
throughout this the thesis, shall be utilized.

I believe that the thesis will provide the colleagues in the industry with the-
opportunity to evaluate the techniques that shall be used in terms of cost
accounting .
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1. INTRODUCTION

The gasses, like oxygen, nitrogen, hydrogen, acetylene, CO2 etc, which are
used in various fields of industry are called industrial gasses. Usage and
importance of industrial gasses increase proportionally with the level of
industrialization of a country.

Main industrial gasses are produced through air separation process. Air
separation unit basically takes air and liquefy it to obtain liquid oxygen,
nitrogen and crude argon. liquid products obtained from air separation process
are defined as joint products.

The design of a cost accumulation system must be compatible with the nature
and type of operations performed in a manufacturing company when the
products are manufactured through mass production or continuos process.
Costing of the industrial gas production including cost allocation techniques is
crucial for expressing the delicacy and intricacy of the most advanced and
sophisticated cost accounting methods. The way of costing industrial gasses is
based on process costing.

The starting point of my studies was enhancing the managerial decision making
in issues sourcing from pricing , costing and cost control. Moreover, production
process of gasses are outlined to highlight the problems related to cost control
in pricing efforts of management.

In addition I have presented a comparison to advocate actual costing and
weighted average method of inventory valuation as against with the other
“methods.

Furthermore, I have presented a case on Liquid Oxygen, and Compressed
Oxygen costing to provide better understanding on Liquid and Compressed gas
costing .

Providing a brief description of the processes involved in gas production, the
nature of the gas business and the problems that we are faced in the industry
will support my selection of the methods mentioned here above.



2- INDUSTRIAL GASSES AND USAGE AREAS

Most useful industrial gasses are oxygen, nitrogen, hydrogen, acetylene,
compressed air, shielding gasses that are welding argon, argon mixtures helium,
cronigon and gas mixtures. Industrial gasses, the invisible helpers , are used in
nearly all fields of industry.

Main application fields of industrial gasses are protection, chilling, accelerating
processes and (helping shape the present and the future).

Shielding gasses, namely, argon mixtures protect the molten pool in shielded are
welding against the uncontrolled access of air.

Nitrogen protects the products in heat treatment furnaces against undesirable
reactions and stored and pact food against premature perishing.

Oxygen accelerate processes in melding furnaces for iron, nonferrous metals
and minerals and in environmental protection for waste water treatment.

Industrial gasses are also used in chilling of cold shrink metal component to
produce positive joints and chilling of plastics and rubber for grinding and
flashing and solidifying the substructure on buildings sites to meet extreme
demand.

Furthermore, they help shape the present and the future in medicine and
biochemistry by contributing to research and development activities in
measuring and control technology.

They bring hidden phenomena to light, provide invaluable help in testing and
analyzing and enable more reliable diagnosis.

Industrial gasses are divided into two groups; liquid and compressed gasses.
Business served to market depends on consumption level. Liquid gasses are
provided to consumers who have more than three tons of monthly consumption.
If the level is around one and a half ton liquid cylinder gasses are salable. If it is
less than 1 ton especially 500m3, 600m3 monthly consumption compressed
gasses are provided to consumers. (See BOC limited ,” Use of Industrial
Gasses™)

2.1 GAS BUSINESS
2.1.1 Air

Air is a mixture of gasses, mainly nitrogen and oxygen. The remaining gasses
make up just over 1% of the air (FIG.1) .



Oxygen and nitrogen can be produced by chemical reactions and by absorption.
But the volumes and purifies needed by industry, hospitals and other users have
encouraged the development of large control production plants. Air separation
process needs no costly chemicals. The raw materiel is all around us and free.
The air separation process consumes electrical energy to drive the compressors
for air and the products of its separation.

Air separation is a set of engineering processes.

@8 Oxygen
E Nitrogen
@ Argon
Others

20.93%

0.11% 0.93%

FIGURE 1 Mixture of Gasses In Air

The basic principles of air separation. The basic idea is to liquefy air, then
separate the liquid by fractional distillation. Liquid air boils at a temperature of
78.9K. This is above the boiling point of liquid nitrogen (77K) but below that
of liquid oxygen 90K. When liquid air boils, the gas coming off is richer in
nitrogen than ordinary air because liquid nitrogen boils more easily than liquid
oxygen. Then liquid left behind is correspondingly richer in oxygen (see
Promotions and Publicity Services Ltd ,” Gas Business™).

Liquid oxygen, liquid nitrogen are first obtained by air separation process and
stored in liquid storage. Then, they are either filled to tankers as liquid or
. compressed to cylinders as compressed gas depending on production plan
(FIG. 2).

Crude Argon is produced by air separation unit in the same process of obtaining
liquid oxygen and liquid nitrogen as crude argon. Next step is purification of
crude argon.

Argon can be produced as liquid argon and as mixture of compressed industrial
gasses especially in shielding gasses.

As a result, liquid oxygen and nitrogen have only one step production process
that is air separation. Compressed gasses have additional filling process. Argon

-3-
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has two steps for liquid argon which is air separation process and argon
purification process for pure argon. Compressed argon mixtures have additional
filling process.



3. PROCESS DESCRIPTION

Process function consist of the following four main steps. First, it starts with air
compression. Next is, pre-purification processes. Further step is Heat Exchange
and cold production. Finally, it ends up with Rectification. From The first step
to the last air separation process, is defined as a single continues process. It
cannot be evaluated separately.

3.1 PROCESS FLOW
3.1.1 Air Compression

Air is taken from the atmosphere through the air filter, compressed into the
turbo compressor, and then cooled in an after-cooler. The air stream is further
compressed in the air booster compressor, which is driven by the expansion
turbine, and cooled again in the booster after-cooler. The air is further cooled in
the air- chillier against water which has been chilled within the vaporization
cooler. Condensed air is left free in the water separator (FIG . 3). (see BOC
Cryoplants Limited,”Packaged Liquid Oxygen Plants™).

3.1.2 Pre-Purification

The molecular sieve unit removes steam (water vapor) and carbon dioxide
from the air. It consists of two vessels; while one is operating the other is
reactivated with heated waste nitrogen. periodically the vassals are changed
over (FIG . 3). (see BOC Cryoplants Limited, “ Packaged Ligiud Oxygen
Plants™).

3.1.3 Heat Exchange and Cold Production

The purified air enters the main exchanger liquefier. In this assembly the air
cools against returning product and waste gasses and a stream of expanded air,
split from the main stream part way through the exchanger. This separate air
stream is cooled by expanding through the exchanger. This separate air stream
is cooled by expanding through the turbine, and sent to the atmosphere through
the vaporization cooler. The partially liquefied main stream is expanded across
a valve into the high pressure column (FIG . 3).(see BOC Croyplants Limited, “
Packaged Liqiud Oxygen Plants™).

3.1.4 Rectification System

Air separation column is divided into two units: High pressure and low
pressure columns. In the high pressure column, the air is separated into two

-6-
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parts on oxygen enriched fraction (part) at the bottom, and a pure nitrogen part
at the top. The latter function termed "poor liquid" collects after being
condenser by heat exchange against the liquid provides reflux for the high
pressure column, and the remainder is cooled in the sub-cooler by returning
nitrogen stream from the low pressure column. The pour liquid is then
expanded into the low pressure column and expended into the top of the low
pressure column to act as reflux. When required, liquid nitrogen product is
taken from this stream prior to expansion.

The oxygen enriched fraction from the high pressure column is sub-cooled
and transferred into low pressure column.

In the low pressure column, oxygen collects as a liquid in the condenser bath.
When liquid nitrogen is being produced, gaseous oxygen is taken off from a
point above the condenser bath, passed through the main exchanger / liquefier
and warmed to near ambient temperature. Liquid oxygen product is taken from
the condenser both and sub-cooled in the poor liquid / rich liquid sub-cooler.

Gasses nitrogen is withdrawn as product from the top of the low pressure
column and leaves the system through the sub-cooler and the main exchanger /
liquefer.

Waste nitrogen is withdrawn as vapor from near the top of the low pressure
column and is warmed by passing through the sub-cooler and main exchanger.
It is then used to regenerate the off stream molecular sieve and is sent to
atmosphere.

In returning through the main exchanger / liquefier, the gasses oxygen,
nitrogen, waste and recycle air streams are warmed almost to air inlet
temperature, thus minimizing cold losses (FIG . 3).

To produce crude argon, argon rich vapor stream is taken from the low
pressure column and passed upwards trough the crude argon side column,
against a flow of reflux liquid. At the top of the column the vapor contains
about 98% argon and is known as crude argon. The vapor is condensed against
rich liquid, and part of the liquid taken off as product. The remainder acts as
reflux which is returned to the low pressure column. (see BOC
Croyoplants,”Packaged Liquid Oxygen Plants™).

After completion of this continues process, liquid oxygen and nitrogen and
crude argon are obtained and stored in big storage tanks. Liquid products,
namely oxygen, nitrogen and argon are filled to the liquid vehicles from
storage. There is an additional process for crude argon in order to convert it into
pure argon called argon purification process.



3.2 ARGON PURIFICATION PROCESS

Crude Argon contains 98% Argon, 0,2 Nitrogen, 1,8 Oxygen in order to purify
argon Nitrogen and Oxygen need to be removed.

Crude argon is taken from storage and passed through exchanger / liquefier that
is in Argon purification units. It then becomes Pure Argon.

First, hydrogen obtained by water electrolyze is given to the system. Oxygen
combines with hydrogen and is taken out of system as H20O. Nitrogen sent to
the atmosphere after removing nitrogen and oxygen from argon. Pure argon is
passed again Heat Exchanger and becomes Liquid Pure Argon (FIG .4).

For compressed gasses, additional filling process is applied. Liquid gasses are
carried upwards through the filling units and filled to cylinders in several
combination of gasses. Finally, filled cylinders are distributed to consumers by
cylinder vehicles.
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4. COSTING OF INDUSTRIAL GASSES

The design of a cost accumulation system must be compatible with the nature
and type of operations performed in a manufacturing company when the
products are manufactured through mass production or a continuos process.
The way of costing industrial gasses is based on process costing.

4.1 PROCESS COSTING

Process costing is a system of accumulating costs of production by department
or cost center. A department is a major functional division in factory where
related manufacturing process are performed. When two or more processes are
performed within a department, it may be desirable to drive the departmental
unit further into cost centers. Cost centers are responsible for cost incurred
within their area. Production reports have to be prepared to show cost
accumulation of each department and cost centers. (see Ralph S. Polimeni,
Frank J. Fabozzi,” Cost Accounting Concepts and Applications For Managerial
Decision Making”).

Industrial gasses production contains more than one processes performed in
departments. For instance, air separation process and argon purification process
are performed by production department. Therefore, departments are divided
into cost centers that also provide better cost-control and cost reduction.

To provide more accurate product cost information, improved approaches are
required in cost center definition, direct traceability of costs number of
overhead rates and basis of allocation and chart of accounts. It is anticipated
that more cost centers will be established than is commonly practiced today to
minimize potential distortion.

Cost centers are like a reflecting organizational structure. They are used to
accumulate costs incurred in various engineering, support and production
activities. The degree to which the cost center structure of a firm coincides with
the cost management system Engineering / production Functional model will
depend on how closely the organizational structure units correspond to the
generic activities represented by the model (FIG . 5). (see Calli Berliner, James
A. Brimson,”Cost Management For Today’ s Advanced Manufacturing”).

-11-
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S. COST CENTER DEFINITION AND STRUCTURE

Cost centers should be established for operational and organizational units and
should consist of resources dedicated to similar activities. They accumulate
costs that are assigned directly to the cost center or that are initially charged to
another cost center which act as a higher cost center and then allocated to the
other cost centers. There are some people delegated to plant maintenance cost
center. They can do maintenance in the different parts of plant like as ASU
unit, APU unit, site so on. That is why, plant maintenance people cost is
allocated to the other cost centers in respect to department time sheet report.

5.1 COST CENTER STRUCTURE

Costs should be assigned directly to the lowest practical management reporting
level. As such, they should be identified with the cost center and other known
reporting designed to fit management objectives when this is cost effective.

Cost centers should be established at a level that facilitates cost control and that
results in the direct assignment on accurate allocation to the final reports
designed to fit management objectives.

Ideally, the cost center structure should be sufficiently detailed to assign cost
directly to the desired reports designed to fit management objectives, capture
and report significant cost elements at a level where they can be controlled, and
accumulate homogenous costs in cost centers for allocation to a reporting
objective, calculate direct, indirect production costs, departmental cost (mainly
overhead), inventorible cost and full product cost (see Calli Berliner,James A.
Brimson,” Cost Management For Today’s Advanced Manufacturing”).

Due to Liquid ASU Products process description, we have mainly ASU process
cost and liquid storage cost. Two different units provide the desired operational
information of ASU process that are ASU ( Air Separation unit) and Water
System. ASU is established on two main sections. One is cold box where Air
Separation Unit and Exchangers are installed. The other unit is called
compressor unit. As ASU process is a continuos process, cost incurred in ASU
cannot be divided into two different cost centers ( Cold box and compressor
unit). It should be followed up in one specific cost center that is ASU. Water
system provides cold water for ASU unit. That is a separate unit. So that, Water
system can be created as a separate cost center. To control liquid storage cost, a
cost center is defined.

Argon purification process contains APU ( Argon Purification Unit) and
Hydrogen Compress Units. Hydrogen Compress Unit provides Hydrogen to
APU Units from water electrolysis. Costs incurred in these units can be

13-



controlled separately. That is why two different cost centers, namely APU and
Hydrogen Compress Unit are created.

As far as cylinder gasses production is concerned, Filling Unit cbst, material
cost and cylinder maintenance cost incur as three main types of costs.

Material requirement is covered in two ways for cylinder gasses. One is ASU
production for ASU gasses. The other one is purchasing for non-ASU gasses
like Helium, CO2, EO, Acetylene. In order to control, filling unit cost and
cylinder maintenance cost filling unit cost center, high pressure cylinder
maintenance and liquid cylinder maintenance are defined as separate cost center
under filling. For production supervision and site work we should define
separate cost centers as production management and site.

Analytic Service Department handles 5 different Quality Control Works.

Those are Process Control, Product Test, Cylinder Test, Special Gas Mixer and
Liquid Helium Transfer. Process Control needs special delegated person that
can control process control units during ASU and APU Process. All cylinders
periodically need to be tested . Each product has to have quality control in
laboratory. Preparation of special gasses mixer and liquid helium transfer needs
special care. During implementation of each quality control work specific
identifiable cost related to these works incur. Therefore five different cost
center are created under analytic service.

Standard & Safety Department determined standards for gas business and
products, get in touch with T.S.E. and work to provide safety conditions in
regarding gas business safety standards and also work on investment projects.
Different identifiable costs incur for these work. So that, Project and Standard
& Safety are defined as separate cost centers under Standard & Safety.

Distribution is mainly divided into transport, supervision and garage. Transport
is done by liquid and cylinder vehicles depending on gas groups. Pallets,
forklifts and MCP ( 10 cylinders are fitted together) are also part of the cylinder
transport business beside cylinder vehicles. Each of the elements has
identifiable costs. In order to control costs incurred in these elements, liquid
transport, cylinder transport, forklift, pallet, MCP, garage and distribution
supervision are designated as separate cost centers.

To be able to calculate selling and administration cost necessary cost centers
are created in respect to organization chart.

In order to create cost center structure of industrial gasses company, process
description, organizational structure direct and indirect costs, inventorible costs
should be taken into consideration. So that, two different cost center structure
can be created. One of them is based on organizational structure which is
necessary for managers to control cost in respect to responsibility accounting.

The second one is based on the calculation of inventorible cost, direct and
indirect cost and preparation of profit & loss statement.

—14-



5.1.1 Departmental (Functional) Cost Center Structure

Total company is divided into turnover, direct cost, distribution, indirect cost
and financial items cost center in departmental cost center structures.

Direct cost is divided into operation cost and product groups in 3.level (FIG 6).
Operation cost is divided into Production, direct depreciation in this cost center
structure. Production cost is also defined as inventorible cost in departmental
cost center structure(FIG .6.2).

Production cost center is to dissociate to direct production and indirect
production in this cost center structure. In further level direct production is
divided into Plant, Filling, and Direct Analytic Service. Indirect production is
separated to production management, filling management, standard and safety
and indirect analytic service (FIG .6.2).

As they are lowest level, posting level cost centers, ASU, APU, Hydrogen
Compress, Water System, Liquid Storage" that constitutes Plant Cost Centers",
Filling Units, High Pressure Cylinder Maintenance , Liquid Cylinder
Maintenance, "that constitute filling cost center", Process Control "that comes
into being direct analytic services cost center", are taken into consideration as
direct production cost centers. Because they have direct relationship with the
changes in production level. Those cost centers can be easily identified with
process and products. Process control cannot be separated from ASU and APU
processes.

Product test, cylinder test, quality control management, special gas mixtures,
liquid helium transfer which are Indirect Analytic Services Cost, Production
Management, Filling Management, Project and Safety do not have direct
relation with changes in volume. In other words, those have fixed cost that is
defined as production overheads. Therefore, these cost centers constitute
indirect production cost center.

Cost of sales accounts are entered in product groups cost centers. Product
groups are divided into Industrial Compress, Liquid Cylinder, Liquid and
Special Gasses which are main business groups in industrial gasses.

Distribution is mainly followed up in transport (Liquid transport and Cylinder
transport) garage and distribution supervision (FIG .6.3). Selling consists of
sales and market development department (MDD). In the below level sales is
split out to Industrial gasses representatives, environmental sales development
representatives, metal and minerals sales development representatives, sale
office and sales management. MDD is divided into special gas representative,
cutting and welding processes representatives and MDD Management (FIG
6.4). Administration is divided into general management, finance & accounting,

-15-
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purchasing, system, personnel, canteen services and general administration
(Site, security, cleaning and administrational buildings) (FIG 6.5).

5.1.2 Organizational Cost Center Structure

Total company is also divided into turnover, operation (plant, trading, finance
and administration, general management, other cost and revenues and financial
items in organizational structure (FIG 7) . The difference between departmental
and organizational cost center structure is that organizational cost center
structure is based on organization structure to provide opportunity of cost
control to individual managers, whereas, departmental cost center structure is
based on the calculation of inventorible cost and it is used to prepare profit &
loss statement (FIG 7.1), (FIG 7.2).

In addition, having this kind structures, which based on relations between
levels, leads us relational database and Fourth Generation environment. So that,
General ledger can organize financial data into two dimension described as
cost centers and accounts. A cost center represents the organization dimension
and cost locations. An account represents the type of the cost.

22—
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6. COST DEFINITIONS IN COST CENTER

Main cost is power in gas business. It is directly affected by changes in
production level. It captures about 75% - 80% of production cost. So that,
power cost is defined as the main variable cost. Power cost incurred in plant
(ASU-APU- Liquid Storage, Filling Units etc.) is evaluated as direct power
cost.

Power consumed in site, in production development is taken into consideration
as indirect production cost.

There is no basically materiel cost except purchasing for liquid Helium,
Acetylene, Ethylene oxide in order to produce same products. But our main
materials Argon, Oxygen and nitrogen are obtained from air. Changes in
production level effects purchasing volume. So that, material cost is defined as
variable cost. |

As far as labor cost is concerned they are fixed in a sense. They do not vary
with production. When process goes on 3 shifts work in a day , each shift has 4
technicians controlling compressors, process control room , ASU meters and
so on. When production stops, they work on maintenance and reporting.

Labor cost, incurred at ASU, APU, Filling Units, Storage and Quality Control
is called direct productive worker cost. Personnel Cost incurred in Production
management, Filling management, Analytic service, Standard and Safety is
called indirect productive workers cost.

6.1 AIR SEPARATION UNIT COST CENTER
ASU is the most costly cost center. Power cost is the main variable cost.

Although personnel cost is defined as fixed cost in all production cost, it is
variable for individual production cost centers.

As Industrial Gas business is highly automated there is no need of personnel
delegation to each cost center. Therefore, there is only delegated people in
ASU. They also work in APU units, site maintenance, liquid storage
maintenance. ASU and APU maintenance depending on production time table
sheet.

Variable Costs . Fixed Costs
Power Depreciation
Labor Cost

Consumable (chemicals)

Water

—26-




Semivariable Costs

Maintenance

Direct Costs Indirect Costs
Power Training
Labor Cost Consumable
Depreciation

Water

6.2 WATER SYSTEM COST CENTER

It provides water to ASU, APU  Filling unit, Workshop, site and
administration buildings. The volume used in cost centers needs to be allocated
to the cost centers from water system cost center .

Variable Costs Semivariable Cost
Water Maintenance
Power

Consumable

Direct Costs Fixed Costs
Depreciation Depreciation
Power

Consumable

6.3 ARGON PURIFICATION UNIT (APU) COST CENTER

Variable Costs , Fixed Costs
Power Depreciation
Labor
Water

Consumable (chemicals)

Direct Costs Indirect Costs

Power ‘ -27- Training



Labor
Water
Consumable (chemical)

Depreciation

Semivariable Costs

Maintenance

6.4 HYDROGEN COMPRESS UNIT COST CENTER

Variable Costs Fixed Costs

Power Depreciation

Water

Consumable

Labor

Semivariable Costs Direct Costs

Maintenance Power
Water
Consumable
Labor
Depreciation

Indirect Costs

Training

6.5 LIQUID STORAGE COST CENTER

Variable Costs Fixed Costs

Power Depreciation

28—



Direct Costs
Power

Depreciation

6.6 PROCESS CONTROL COST CENTER

Variable Costs
Labor

Power

Direct Costs
Labor
Power

Depreciation

Semivariable Costs

Maintenance

6.7 CYLINDER TEST COST CENTER

Variable Costs
Labor

Consumable

Direct Costs
Labor

Consumable

Semivariable Cost

Maintenance

-29-

Semivariable Costs

Maintenance

Fixed Costs

Depreciation

Indirect Costs

Training

Fixed Costs

Depreciation

Indirect costs
Depreciation

Training



6.8 PRODUCT TEST COST CENTER
Variable Costs
Labor

Consumable

Direct Costs
Labor

Consumable

Semivariable Cost

Maintenance

Fixed Costs

Depreciation

Indirect Costs
Depreciation

Training

6.9 SPECIAL GAS MIXTURE COST CENTER

Variable Costs
Labor

Consumable

Direct Costs
Labor

Consumable

Indirect Cost

Training

6.10 LIQUID HELIUM TRANSFER COST CENTER

Variable Costs
Labor

Contracted Transport
Vehicle

Direct Cost
Labor
Contracted Transport

Vehicle
-30-

Semivariable Cost

Maintenance

Indirect Cost

Maintenance



6.11 QUALITY CONTROL MANAGEMENT COST CENTER

Fixed Cost
Personnel
Personnel Transport

Depreciation

Indirect Cost
Personnel
Traveling
Training

Meal

Personnel Transport
Electricity
Communication
Mail

Stationary
Depreciation
Heating

Car

6.12 PRODUCTION MANAGEMENT COST CENTER

Fixed Costs
Personnel
Personnel Transport
Depreciation

Meal

-31-

Indirect Costs
Personnel
Depreciation
Traveling
Training

Meal

Personnel Transport
Power
Communication
Mail

Car

Office Material
Heating



6.13 FILLING MANAGEMENT COST CENTER

Fixed Costs
Personnel
Personnel Transport
Depreciation

Meal

Indirect Costs
Personnel
Depreciation
Traveling
Training

Meal

Personnel Transport
Power
Communication
Mail

Car

Office Material
Heating

6.14 STANDARD AND SAFETY MANAGEMENT COST CENTER

Fixed Costs
Personnel

Meal

Personnel Transport

Depreciation

~32-

Indirect Costs
Personnel
Traveling
Training
Meal
Personnel Transport
Power
Communication
Mail
Car
Office Material
Heating
Depreciation

Representation



6.15 STANDARD AND SAFETY COST CENTER

Fixed Costs
Personnel

Depreciation

6.16 PROJECT COST CENTER

Indirect Costs
Project

Traveling
Stationary

Books & Periodicals

6.17 SITE COST CENTER

Indirect Costs
Site Maintenance
Waste Disposal
Power

Water

-33-

Indirect Costs
Personnel

T.S.E.

Stationary

Safety Material
Labor Equipment

Traveling
Forms

Books & Periddicals



6.18 WORKSHOP COST CENTER

Fixed Costs Indirect Costs
Labor ‘ Labor
Depreciation Supervision

Power

Consumable

Furniture & Fixture

Semivariable Cost

Maintenance

6.19 FILLING UNIT COST CENTER

Variable Costs Fixed Costs

Power Labor

Consumable Depreciation

Water

Direct Costs Semivariable Costs
Power Maintenance
Consumable

Labor

Water

Depreciation

6.20 CYLINDER AND LIQUID CYLINDER MAINTENANCE COST
CENTER

Fixed Cost Direct Costs
Labor Labor
Consumable

Semivariable Cost

Maintenance
~34-



6.21 LIQUID AND CYLINDER TRANSPORT COST CENTERS

Indirect Costs
Labor

Maintenance
Vehicle Maintenance
Vehicle Depreciation
Tire

Vehicle Insurance and Tax
Tools

Hired Vehicle

Cryo Maintenance
Meal

Distribution Fuel

Fixed Costs
Labor

Vehicle Depreciation

6.22 DISTRIBUTION SUPERVISION COST CENTER

Indirect Costs
Personnel
Heating

Car

Office Stationary
Communication
Mail

Traveling

Staff Transport
Meal

Furniture & Fixture

Depreciation

-35-

Fixed Costs
Personnel

Depreciation



6.23 FORKLIFT COST CENTER

Indirect Costs
Labor Cost
Maintenance
Fuel

Depreciation

Fixed Costs
Labor

Depreciation

6.24 ADMINISTRATION BUILDING COST CENTER

Indirect Cost
Heating
Communica’;ion
Water

Power
Maintenance
Sanitary Goods
Cleaning Material
First Aid Material

Depreciation
6.25 CANTEEN COST CENTER

Indirect Costs
Labor
Personnel Meal
Cafeteria
Maintenance

Depreciation

-36-

Fixed Costs

Depreciation

Fixed Costs
Labor

Depreciation



6.26 SYSTEM COST CENTER

Indirect Costs
Personnel
Training

Car

Travel
Maintenance
Software Contract
Hardware Contract
Computer Paper
Computer Material
Depreciation
Tools

Fixed Costs
Personnel

Depreciation

6.27 FINANCE AND ACCOUNTING COST CENTER

Indirect Costs
Personnel
Communication
Power

Meal

Heating

Office Stationary
Tax Expenses
Legal Fees
Consultancy
Bank Charges
Car

-37-

Fixed Costs
Personnel

Depreciation



6.28 PERSONNEL COST CENTER

Indirect Costs
Personnel
Communication
Recruitment
Advertisement
Office Stationary
Car

6.29 PURCHASING COST CENTER

Indirect Costs
Personnel

Meal

Power

Office Stationary
Communication
Heating

Car

6.30 SALES OFFICE COST CENTER

Indirect Costs
Personnel

Car Maintenance
Power

Tools

Car Tax & Insurance
Office Equipment

Stationary
-38-

Fixed Costs
Personnel

Car Depreciation

Fixed Costs
Personnel

Car Depreciation

Fixed Costs
Personnel

Car Depreciation



Invoice - Delivery notes paper
Communication

Electric (Power)

Fuel Oil (Heating)

Meal

Office Equipment Maintenance

Depreciation

6.31 INDUSTRIAL GASSES SALES
CENTER

Indirect Costs
Personel

Travel

Car Maintenance
Tools

Car Depreciation
Car Insurance & Tax
Training

Fuel

Representation
Communication
Stationary
Exhibition and Seminars
Promotional Goods
Sales Advertisement
Product Literature
Tender Expense

Demo Expense

-39~

REPRESENTATIVES COST

Fixed Costs
Depreciation

Personnel



6.32 SALES MANAGEMENT COST CENTER

Indirect Costs Fixed Costs
Personnel Personnel
Traveling Depreciation
Training

Meal

Communication

Office Stationary

Trade Subscription

Car

Representation

Mail

Books Periodicals

Sales Advertisements

6.33 GENERAL MANAGEMENT COST CENTER

Indirect Costs Fixed Costs
Personnel Personnel
Traveling Depreciation
Training

Car

Representation

Communication

Books and Periodicals

Advertisement

Subscription Member Fee

Donation

Depreciation
~40-



7. COST ALLOCATIONS IN COST CENTERS

There are some costs, including power, labor, maintenance, water and cost
centers like workshop (indirect production cost center), administration building
*(indirect administration cost center), needs to be allocated.

As far as cost allocation technique is concerned, the cost, which will be
allocated, at first, needs to be recorded to the cost center where biggest portion
of that cost is incurred. Next, it is allocated from that cost center to the other
cost centers. For instance; there is no need of creating a separate power
(electricity) cost center. In addition, electricity is a cost . It can be defined as an
account, not a cost center. It can be incurred in more than one cost center as the
other costs also can be incurred in the same cost centers.

Budgeted volumes are used as the allocation base for a fixed cost function and
actual volumes are used for the current period as the allocation base for a
variable cost function.

Using budgeted volumes is preferable to actual volumes in allocating fixed
cost. Because we see fluctuations in usage one department can effect the fixed
costs allocated to other departments when fixed costs are allocated on the basis
of actual usage, also user departments will not know allocated cost until the end
of the budget period (see Charles T. Hongreen, George Foster “Cost
Accounting a Managerial Emphasis”, Calli Berliner, James A. Brimson,” Cost
Management For Today’s Manufacturing).

The main justification given for the use of budgeted usage to allocate fixed cost
is related to long-run planning.

7.1 ALLOCATION OF POWER COST

As far as power is variable cost, allocation is done by actual volume. Power
cost is first recorded to ASU cost center as much as electricity power
consumption amount informed in monthly power consumption report prepared
by production department (Table 1). Because approximately %90 of power cost
incurs in ASU cost center. Next, the power cost from ASU is allocated to the
other cost center by depending on power consumption report.
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Table -1 Monthly Power Consumption Report
MONTHLY POWER CONSUMPTION REPORT

1. AIR SEPARATION UNIT : 2455377 KWH
2. PURE ARGON PRODUCTION UNIT 10577 KWH
3. ADMINISTRATION BUILDING 15229 KWH
4, WORKSHOP 679 KWH
5. TUBE FILLING BUILDING 1808 KWH
6. SITE LIGHTING 3100 KWH
7. LOX TANKER FILLING PUMP 577 KWH
8. OXYGEN CYLINDER FILLING PUMP 2832 KWH
9. NITROGEN CYLINDER FILLING PUMP 474 KWH
10. CR. ARGON CYLINDER FILLING PUMP 949 KWH
11. P.ARGON CYLINDER FILLING PUMP 437 KWH
12. OTHERS 2174 KWH

CHEMICAL INJECTIONS

SITE MAINTENANCE
TOTAL POWER CONSUMPTION : 2494121KWH

(re: Applications and Sample in BOS A.S.)
Example 1

Electricity invoice with the amount of 1.533.940.380 TL. has been received.
First transaction is to record the invoice amount to ASU cost center. Next
transaction is to transfer allocation amount from ASU to other cost centers.

Unit Electricity Cost =613 TL.

ASU Cost Center =2.455.377 KWH x 613 TL = 1.510.056.855 TL
APU Cost Center =10.577 KWH x 613 TL = 6.504.855 TL
Administration Building Center =15.229 KWH x 613 TL =9.365.835 TL
Workshop Cost Center =679 KWH x 613 TL = 417.585 TL

Site Cost Center = 5274 KWH x 613 TL = 3.243.510 TL

Liquid Storage Cost Center =577 KWH x 613 TL = 354.855 TL

Filling Cost Center = 6500 KWH x 613 TL = 3.984.500 TL
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1. Transaction

/
ASU Cost Center ~ Power Account 1.533.940.380
VAT 184.072.845
TEK. 1.718.013.226
/

2. Transaction

/
APU Cost Center Power Account 6.504.855
Adm. Building Cost Center Power Account 9.365.835
Workshop Cost Center Power Account 417.585
Site Cost Center Power Account 3.243.510
Liquid Storage Cost Center Power Account 354.855
Filling Cost Center Power Account 3.984.500

ASU Cost Center Power Account 23.871.410

/

7.2 LABOR COST ALLOCATION

In production department all personnel can also work in ASU, APU and
Hydrogen Compress Units. There is no need of special people delegated to
work in APU units, Hydrogen Compress Unit .

APU, ASU unit work according to production schedule that depends on several
factors including storage capacity, sales volume so on. For instance, ASU
works between 15 to 20 days. APU works 5-8-10 days in monthly base.

Therefore, there is no need to delegate special people to control APU and
Hydrogen Compress Unit as well.

When production stops, they work on plant maintenance (ASU-APU-Water
System-Hydrogen Compress-Liquids Storage). That is why, production
timetable must be used in order to determine personnel cost of cost centers
(Table 2).

The report prepared by a production manager indicates manhour performed in
ASU, APU process and maintenance and site maintenance.
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Table -2 Production Timetable Sheet
PRODUCTION TIMETABLE SHEET

WORK DAYS / MONTH :21
PERSONNEL 217
TOTAL LABOR HOUR :3213
ASU PRODUCTION : 2484
APU PRODUCTION p)
ASU MAINTENANCE : 400
APU MAINTENANCE £ 50
SITE - 207
TOTAL 13213

(re: Applications and Samples in BOS A.S.)
Direct labor cost is first charged to the ASU cost center.

Next, it is allocated to APU and Site Cost Center according to the actual
manhour recorded on the production timetable reports, in order to obtain APU
and Site personnel cost. To calculate allocation cost there is a need of
computing average manhour cost.

For instance; average production department manhour cost : 55.000 TL
APU Labor Cost : 122 Hour x 55.000 TL =6.710.000 TL
Site Labor Cost : 207 x 55.000 TL = 11.385.000 TL

1.Transaction Production Personnel Cost Entry

/
ASU Personnel Cost 184.965.000
Balance Sheet - Salary Payable  184.965.000
/
2. Transaction Cost Allocation from ASU to other cost centers
/
APU  Personnel Cost 6.710.000
SITE  Personnel Cost 11.385.000
ASU  Personnel Cost 18.095.000
/
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7.3 WATER COST ALLOCATION

‘Water system provides water to ASU, APU units for processes, filling unit,
workshop, administration building and site utilities like watering garden. That
is why, cost of water used in APU, filling unit, workshop and site cost center
needs to be allocated from water system cost center. The reason of constructing
water system is to provide water for Air Separation Process (ASU) and Argon
Purification Process (APU). Most of the water is consumed by ASU Cost
Center. So that highest percentage of water cost is incurred at the ASU Cost
Center. Therefore, cost that incurs in ASU can be kept in ASU. Water
consumed in other cost centers should be allocated to necessary cost centers
according to water consumption report (Table 3).

Water consumption is given on production and. power consumption report as
follows:

Table -3 Water Consumption Report

WATER CONSUMPTION

ASU Tons / Day 1 260 TL / TON : 15.000 TL
ASU Tons / Month 15990

APU Tons / Month 133

FILLING UNIT Tons/Month 1300

WORKSHOP Tons/Month 1150

SITE Tons / Month 1598

ADM.BUILDING Tons/Month  : 350

TOTAL Tons / Month 7421

(re : Applications and Samples in BOS A.S.)
First transaction, water consumption cost is entered to water system cost center.

Second transaction, allocation is done to APU, Filling Unit, Workshop, Site and
Administration Building. '
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WATER SYSTEM

APU
(1 111315000 { (2) 111315000 (2] 495000
FILLING UNITS WORKSHOP
(2) 4500000 (2) 2225000
SITE ADM. BUILDING
(2) 8970000 (2) 5250000
ASU

(2) 89850000

As far as water system cost center is concerned, maintenance cost is taken into
consideration beside water cost. So that, maintenance cost of water system is
also allocated to beneficiary cost centers as well. Allocation base should be
monthly water consumption as far as maintenance cost is a semivariable cost.

7.4 MAINTENANCE (WORKSHOP COST CENTER) ALLOCATION

Work shop cost center is a service cost center for the plant. It works depending
on job orders.

Personnel delegated to work in workshop provide maintenance services to
necessary cost centers like ASU, APU, liquid storage, filling units, site,
administration building, garage so on. That is why, this cost center is defined as
service cost center, which means that total cost of the cost center needs to be
allocated among the cost centers receiving such services.

Internal job numbers are determined for each work performed by workshop .
Workers timetable sheets are prepared according to manhour spent on jobs. So

that, cost center allocations are done by depending on workshop timetable sheet
(Table 4).
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Table - 4 Workshop Timetable Sheet

Personnel Work Hours

‘Cost Center

].Person 2.Person TOTAL Hrs
JobNo _Cost Center
101 ASU 10 10 20
102 ASU 20 20 40
103 APU 15 25 40
104 Water System 10 15 25
105 Filling Unit 40 30 70
106 Liquid Storage 20 10 30
107 Site 20 30 50
108 Garage 10 5 15
109 Adm.Building 15 20 35
110 Cylinder Maint. 5 5 10
111 Liquid Transport 15 10 35
Personnel
TOTAL Hrs 180 180 360

Allocation base of the workshop cost is determined labor hour and is calculated as
follows :

Cost Center Hour/Total Manhour Allocation Factor

Cost Center

ASU 60/360 %16
APU 40/360 %11
Water System 25/360 %7
Filling Unit 70/360 %18
Liquid Storage 30/360 %8
Site 50/360 %14
Garage 15/360 %4
Adm. Building 35/360 %10
Cylinder Maintenance 10/360 %2
Liquid Transport 35/360 %10
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Workshop Cost Center Report

Labor Cost - 30.000.000
Power Cost - 2.000.000
Consumable - 12.500.000
Water - 500.000
Maintenance - 15.000.000
Cost Center

TOTAL 60.000.000

Workshop Cost Center total cost is allocated to the cost centers mentioned on
workshop time sheet report with above factors.

Allocated ASU Cost : 60.000.000 x 0.16 = 9.600.000
Allocated APU Cost :60.000.000 x 0.11 = 6.600.000
Allocated Water System Cost :60.000.000 x 0.07 = 4.200.000
Allocated Filling Unit Cost :60.000.000 x 0.18 = 10.800.000
Allocated Liquid Storage Cost : 60.000.000 x 0.08 = 4.800.000
Allocated Site Cost : 60.000.000 x 0.14 = 8.400.000
Allocated Garage Cost :60.000.000 x 0.04 =2.400.000
Allocated Adm Building Cost :60.000.000 x 0.1 =6.000.000
Allocated Forklift Cost :60.000.000 x 0.02 = 1.200.000

Allocated Liquid Transport Cost : 60.000 000 x 0.1 = 6.000.000

(re: Applications and Samples in BOS A.S.)
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Allocation Journal

/
ASU Maintenance 9.600.000
APU Maintenance 6.600.000
Water System Maintenance 4.200.000
Filling Unit Maintenance 10.800.000
Liquid Storage Maintenance 4.800.000
Site Maintenance 8.400.000
Garage Maintenance 2.400.000
Adm.Building Maintenance 6.000.000
Cylinder Maint. Maintenance 1.200.000
Liquid Transport Maintenance 6.000.000
Workshop Transfer 60.000.000
/

7.5 ADMINISTRATION BUILDING COST CENTER ALLOCATION

Administration building cost center is defined as a service cost center as well.
Total cost needs to be allocated among the department located in the buildings.
Sales office, production management, accounting and finance, project and
safety, sales engineering department, market development department. Costs
including telephone, electricity, buildings maintenance and office equipment
maintenance and are allocated with the base of number of employees assigned
to the departments. Heating cost should be allocated with the volume base.
Depreciation cost should be allocated square meter (Table 5).(see Thomas A.
Faulhaber, Fred A. Coad and Thomas J. Little,”Building A Process Cost
Management System From The Bottom Up Mnangement Accounting).
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Table-5 Allocation Bases of Administration Building Cost

Number of personnel working in departments

Departments ~ Number of Personnel Allocation Percentage
Sales Office g %16
Sales Representative 14 %28
MDD 3 %6
MDD Management 2 %4
Sales Management 2 % 4
Accounting / Finance 10 %20
Production Management 3 % 6
Safety & Safety 2 % 4
General Management 5 % 10
Analytic Service Mang. 1 % 2
TOTAL 50 %100
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8. PRODUCT COSTING

WORK IN PROCESS

ASU
CoST ; L c s
CENTER |
| o. p
a M E FINISHED cosT
U GOODS SALES
APU R ' -
|
cosT E A
CENTER b
S L
STOCKS LEDGER
PRODUCT  BASE
FIGURE 8 Costing Flow Chart

1- Expenses Entries

2- Allocations

3- Transfers / Allocations
4- Transfers

5- Transfers

All costs are first coded to their functional cost center under the appropriate
expense account. Next is to make necessary cost allocation among cost centers.
Third step is to transfer and allocate cost of the cost centers to related work in
process account (WIP). Next step is to transfer the cost from WIP to finished
goods stock account and final step is to transfer the cost to the cost of sales
(FIG .8) (see Ray H. Garrison, “Managerial Accounting, System Design™).

Cost allocations are first done product group base in general ledger. In stock
ledger allocations are brought down to product base. Product costing should be
done in stock ledger depending on cost collected in Work In Process (WIP)
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product groups accounts. Stock cards are kept at the stock room in detail.
Accounting, on the other hand, is only concerned with the types products. So
that, general ledger should not be detailed as stock ledger. There is no need of
detailing cost of sales accounts as they are detailed in stock ledger. For
instance; Compress oxygen is field in three different cylinders called L type, F
type and MCP (Fifteen cylinder together). Each types has different weight of
oxygen. So that, compress oxygen should cost separately as oxygen L, oxygen
F and oxygen MCP in stock ledger and transferred to general ledger only as
compress oxygen cost of sales under an account.

/
1. Cost center Account
Supplier Cost incurred
/
2. Cost Center Account
Cost Center Account Allocated Cost
/

3. WIP Product Groups / product
Cost Center (Allocated) Account ( Allocated)

Transfer to WIP
/
4. Finished good
WIP Transfer to finished good
/
5. Product groups Product
Finished goods Transfer to cost of sales account
/

8.1 WORK IN PROCESS INVENTORY

In order to calculate cost by product or product groups a system of costing
using WIP and stock accounts are applied. Work In Process (WIP) accounts
definition in industrial gas business varies from normal definition. Normally,
each department has its own WIP account. But it is not like that in gas
business. The reason of creating WIP accounts is to be able to allocate cost
collected in cost centers to product groups in gas business. There is no
equivalent units and semifinished products in gas business. Everything is
measured in a certain time. Main variables including power, water and liquid
gas volume produced in ASU and transferred to liquid storage is measured at
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24:00. So that, actual figures can be determined the end of current month
(Please, have a look at monthly production reports samples). All costs related
with production, filling and quality control are accumulated and transfer to WIP
accounts. WIP Accounts are defined in product groups and some specific
products which have specific cost centers cost. For example; pure argon and
liquid helium.

As it is explained in process description chapter, production step depends on
product group including liquid and cylinder gasses(industrial compress, liquid
cylinder, special gasses). Liquid gasses have only ASU process except liquid
pure argon. Liquid pure argon has additional APU process. Compress gasses
have filling process of ASU liquid gasses and non ASU gasses that are
purchased.

WIP are defined by depending on process steps, product and specific cost
center relation in order to calculate cost center figures related to mentioned
process steps. Therefore, WIP accounts are determined under six accounts.
Those are;

- Liquid (Liquid Oxygen, Liquid Nitrogen, Crude Argon) WIP Account
(F1G 9)

- Pure Argon WIP Account
(FIG 10)

- Liquid Cylinder WIP Account
(FIG 11)

- Industrial Compress Gasses WIP Account
(FIG 12)

- Special Gasses WIP Account
(F1IG13)

- Liquid Helium WIP Account
(FIG 14)

Production cost is divided to direct and indirect cost. Direct production cost
centers (except process control cost center) are directly transferred to necessary
WIP Accounts, where as, indirect production cost centers need to be allocated
among WIP process (Table 6.1). '
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8.1.1 Direct Production Cost Centers

-ASU -APU

- Hydrogen compress - Filling Unit

- Water system - High pressure cylinder maintenance
- Liquid storage - Liquid cylinder maintenance

- Process control (Q.C)

One of direct production cost center (process control cost center) is allocated to
WIP product group accounts.

8.1.1 Indirect Production Cost Centers

- Production Management

- Product Test

- Cylinder Test

- Special Gas Mixture

- Quality Control Management

- Standard & Safety

- Project

- Filling Management

(re : Applications and Samples in BOS A.S.)
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WATER LIQUID PROCESS
ASU SYSTEM STORAGE CONTROL
TOTAL COST TOTAL COST TOTAL COST ALLOCATED
COST
Y 4
—p ASU LIQUID WIP o
—— LIQUID 02, N2, CRUDE ARGON e
A X
ALLOCATED ALLOCATED ALLOCATED ALLOCATED
COST COST COST COsT
- PRODUCT PRODUCTION QUALITY STANDART
TEST MANAGEMENT CONT. MNG. SAFETY

Figure 9 Liquid WIP Account Allocations

Ref No :. Applications and Sample in BOS A.§.
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Figure 10 Pure Argon WIP Account

APU HYDROGEN PRODUCT " PROCESS
COMPRESS TEST CONTROL
TOTAL COST TOTAL COST ALLOCATED ALLOCATED
COST CcOST
Y Y
PURE ARGON WIP
—> R S—
ALLOCATED ALLOCATED ALLOCATED
cosT COST COST
PRODUCTION QUALITY STANDART
MANAGEMENT CONT. MNG. SAFETY

Ref No : Applications and Sample in BOS A.S.
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FILLING LiQ. CYL. PRODUCT CYLINDER
UNIT MAINTENANCE TEST TEST
ALLOCATED ALLOCATED ALLOCATED ALLOCATED
COST COosT COST COST
Y \ 4
N |
LIQUID CYLINDER WIP
x x
ALLOCATED ALLOCATED ALLOCATED ALLOCATED
COST COST COST COST
PRODUCTION QUALITY STANDART FILLING
MANAGEMENT CONT. MNG. SAFETY MANAGEMENT

Figure 11 Liquid Cylinder WIP Account Allocations

Ref No : Applications and Sample in BOS A.S.
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FILLING CYLINDER PRODUCT CYLINDER
UNIT MAINTENANCE TEST TEST
ALLOCATED ALLOCATED ALLOCATED ALLOCATED
COST COST CcOosT COST
¥ ¥
INDUSTRIAL COMPRESS WIP
#C A
ALLOCATED ALLOCATED ALLOCATED ALLOCATED
COST COST COsT COsT
PRODUCTION QUALITY STANDART FILLING
MANAGEMENT CONT. MNG. SAFETY MANAGEMENT

Figure 12 Industrial Compress Gasses WIP Account Allocations

Ref No :
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FILLING CYLINDER PRODUCT CYLINDER
UNIT MAINTENANCE TEST TEST
ALLOCATED | ALLOCATED ALLOCATED ALLOCATED
COST COSsT COST COST
Y. Y
SPECIAL GASES WIP
—> e
7N A%
.ALLOCATED ALLOCATED ALLOCATED ALLOCATED
COST COST COST CosT
'PRODUCTION QUALITY STANDART FILLING
MANAGEMENT CONT. MNG. SAFETY MANAGEMENT

Figure 13 Special Gasses WIP Account Allocations

Ref No : Applications and Sample in BOS A.S.
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LIQUID HELIUM

TRANSFER
TOTAL
COST
\ 4
LIQUID HELIUM  WIP
7N
ALLOCATED
COST
QUALITY CONTROL
MANAGEMENT

Figure 14 Liquid Helium WIP Account Allocations

Ref No : Applications and Samples in BOS A.S.
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TABLE 6.1 Method of Cost Center Allocation To WIP Accounts
(WIP Allocations)

Liquid Cylinder WIP
Special Gasses WIP

test requirements by product
group.
Fixed allocation base.

COST CENTER wip ACCOUNT ALLOCATION BASE RECORDS
Process ASU Liquid WIP Production.Hou'rs for ASU and Monthlyt
Control Pure Argon WIP APU {Running time of ASU & | Production
APU) Report
Production ASU Liquid WIP Services provided to product { Budget &
Test Pure Argon WIP group by considering yearly | Allocation
Industrial Compress Gas WIP | budgeted volumewe>ghted Report.
Liguid Cylinder Gas WIP testrng trme
Special Gasses WIP Fixed allocation base.
.Cylinder Test Industrial Compress WIP Cylinder population weighted | Budget

Special Gas Special Gases WIP Total Cost Center Cost Cost Center
Mixture Report
Liquid Helium | Liquid Helium WIP Total Cost Center Cost Cost Center
Services Report
Production ASU Liquid WIP Services provided by productigrillocation
Management Pure Argon WIP management to praduct grougd Report

Industrial Compress WIP determined by operation

Liquid Cylinder WIP manager.

Specral Gases WIP Fixed allocation base.
Standard & ASU Liquid WIP Services provided by standard} Allocation
Safety Pure Argon WIP & Safety to product group. Report.

Industrial Compres WIP
Liquid Cylinder WIP
Special Gasses WIP

(Time Base)

given by Standard & Safety
manager.

Fixed allocation base.
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TABLE 6.1

COST CENTER WIP  ACCOUNT ALLOCATION BASE RECORDS
Quality Control | ASU Liguid WIP Services provided by quality } Allocation
Management Pure Argon WIP control management to pmdlf‘ﬁeports
Industrial Compress WIP group (time base) given by
Liqui Cylinder WIP quality control manager.
Special Gasses WIP Fixed allocation base.
Liguid Helium WIP
Filling Industrial Compress WIP Services provided to product| Allocation
Management Liguid Cylinder WIP group determined by filling Report
Special Gasses WIP manager.
Fixed allocation base.
ASU ASU Liquid WIP Cost center total Cost Center
Report
Water System | ASU Liquid WIP Cost center total Cost Center
Renart
Liquid Storage ASU Liquid WIP Cost center total Cost Center

Repart

APU

Pure Argon WIP

Cost center total

Cost Center
Report

Hydrogen Comp.
Unit

Pure Argon WIP

Cost center total

Cost Center
Report

Industrial Compress WIP

IMaintenanace

Special Gasses WIP

Filling Unit Power,Labor,cost by volume | Standard filling
Liquid Cylinder WIP weighted standard filling time sheet
Special Gasses WIP times of each product Report

Cylinder Industrial Compress WIP C ylinder population Standard

weighted by standard paintinpcylinder

and labeling requirement.

maintenanace
allocation repo

Liquid Cylinder
Maintenanace

Liquid Cylinder WIP

Cylinder population weighted|
by standard painting and
labeling requirement.

Standard
cylinder
maintenanace
allocation repo

(see Ralph S. Polimeni, Frank J.Fabozzi, Artur H.Adelberg,” Cost Acounting,
Concepts and Applications For Managerial Decision Making”, re . Applications
and Samples in BOS A.S.)
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8.2 LIQUID (ASU) PRODUCTS COSTING (JOINT PRODUCTS)

ASU process is a single process that yields liquid oxygen, liquid nitrogen, and
crude argon simultaneously. Processing of one of these products ( for instance
liquid oxygen) results in the processing of the other two products (liquid
nitrogen, crude argon) at the same time. That is why, liquid oxygen, nitrogen
and crude argon are defined as joint products.

When additional quantity of one of the joint products is produced the quantities
of the two joint products change proportionally depending on ASU production
mode.

Production mode is determined by sales volume and storage capacity.
Produced liquid oxygen, liquid nitrogen and crude argon can vary from one
mode to the other mode. So that, big changes can appear on liquid gasses
volume. On the other hand, unit kg/power cost varies due to changes in
production mode (it's explained in costing problem chapter). As far as argon is
concerned, production cost is more costly than the other liquids due to
additional APU process, argon has a low sales value in comparing sales volume
of liquid oxygen, nitrogen to argon. Furthermore, air contains only % 0.93
argon. Its production level is lower than the others.

Despite of its production and sales volume, argon is used in many fields of
industry especially as shielding and welding gasses. So that, it cannot be
defined as by product. It is a main product as well.

Production of joint products always has a split-off point at which separate
products emerge to be sold as is or process further.

Cost incurred after the split-off point do not generally cause allocation
problems. Because they can be identified with the specific products.(see
Charles T. Hongreen, George Foster,” Cost Accounting, A Managerial
Empbhasis™).

APU cost directly identified with pure argon after split-off point of liquid
oxygen, nitrogen and crude argon.

Joint cost incurred by processing air- separation unit (ASU) must be allocated
to liquid oxygen, nitrogen and crude argon. Additional APU cost is incurred by

liquid argon in order to purify crude argon after liquid products have emerged
from ASU process (FIG .15).
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8.2.1 Allocation Methods

Joint product costs must be allocated to individual liquid oxygen, nitrogen and
crude argon in order to determine the work-in-process and finished goods
inventories, cost of sales and gasses profit. An appropriate method must be used
to allocate a portion of the joint costs to individual liquid products. Three
methods are commonly used to allocate joint costs. The physical output method
is based on volume. The other two are the market value at split-off point and
net realizable value method, based on market value.

8.2.1.1 Physical Output Method

Under this method, the quantity of liquid products output is the basis for
allocating liquid production cost. The quantity of output for all the joint
products must be stated in the same scale.

Joint cost is allocated to each product by a ratio of output per liquid product
over total liquid production ( joint product) output multiplied by total joint cost
( WIP liquid cost).

WIP Liquid :
Liquid production cost allocation to Liquid 02, N2 & Crude argon =

Output ( Volumes) Per liquid product

x Joint Cost

Total joint products (Total Volume)
(see Charles T. Horngreen, George Foster “ Cost Accounting™)
Liquid Oxygen Volume |
Liquid O2 Cost = x WIP Liquid Cost

Total Liquid Production Volume

WIP Liquid Cost = (ASU, Water System, Liquid Storage, Allocated Process
Control, Allocated Product Test, Allocated Production Management and
Allocated Standard to Safety ).

Liquid Nitrogen Volume
Liquid Nitrogen Cost = x WIP Liquid Cost
Total Liquid Production Volume
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Crude Argon Volume
Crude Argon Cost = x WIP Liquid Cost
Total Liquid Production Volume

Production volume is obtained from monthly production report prepared by
production manager. The reports indicates ASU time schedule,(running time),
liquid oxygen, liquid nitrogen, crude argon production volume, power
consumption for ASU KWH, net ASU power consumption KWH.

(Table 7)

Example 2

WIP ASU Production (liquid) Cost =2.600.000.000
WIP Pure Argon Cost =40.000.000

From the production report

Liquid Oxygen production volume = 2.900.000 kg
Liquid Nitrogen production volume = 300.00 kg
Crude Argon = 150.000 kg

2.900.000
Liquid Oxygen Cost = x 2.600.000.000 = 2.250.746.267
3.350.000
300.000
Liquid Nitrogen Cost = x 2.600.000.000 = 232.835.818
3.350.000
150.000
Crude Argon = x 2.600.000.000 = 116.417.909
3.350.000

Unit Cost = 776 TL/kg
Additional pure argon cost = crude argon (as material ) + Pure argon
WIP Cost = (78.000 kg crude argon x 776 TL)+40.000.000 = 100.528.000

As it is seen in APU Plant production report (Table 8) , by using 78.000 kg
crude argon 71.000 kg pure argon is obtained. So that, 7000 kg crude argon
variance is determined as storage losses. This loss should be included to pure
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ASU Monthly Gas Production and Power Consumption Report
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Table 8 APU Monthly Gas Production and Power Consumbtion Report
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argon product cost, total argon production volume should be taken into
consideration.

100.528.000
Pure Argon Unit Cost = =1.416 TL/kg
71.000

8.2.1.2 Market Values at Split-off Method

In this method a direct relationship exists between cost and selling price. They
contend that selling prices of products are determined primarily by the cots
involved in producing the product. Therefore, joint product costs should be
allocated on the basis of the market volume of the individual products.

When the market volume is known at the split-off point, the total joint cost is
allocated among the joint products by dividing the total market volume of each
joint products by the total market value of all joint products to arrive at a ratio
of individual market values to total market values. This ratio is then multiplied
by the joint costs to arrive at the joint cost allocation to each product.

Joint cost liquid allocation to liquid oxygen, nitrogen, crude argon =
Total market value of each liquid products

x Liquid production cost

Total market value of all liquid products ( Joint Cost)

(see Charles T. Horngreen, George Foster “ Cost Accounting, A Managerial
Emphasis™)

8.2.1.3 Net Realizable Value Method

The Market value of liquid products may not be readily determinable at the
split- off point, especially if additional processing is required in order to
produce pure argon by purifying crude argon in APU units.

When this situation exist, one of approaches is to allocate joint cost using the
net realizable value method. Under this method, any additional processing
(APU process for pure argon) costs are deducted from the final sales value at
the split-off point. The joint cost allocation to each product is computed as
follows:

The total hypothetical market value of each ASU liquid product is divided by
the total hypothetical market value of all liquid ASU ( liquid oxygen, nitrogen,
crude argon) products to determine the ratio of individual market value to total
market value. This ratio is then multiplied by the joint cost (liquid oxygen,
nitrogen crude argon production cost) to allocated the liquid production cost to
the individual liquid products.
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Joint Cost (liquid production cost) allocation to each liquid products
Total hypothetical market value of each liquid products
x Liquid (Oxygen,

Total hypothetical market value of all liquid products Nitrogen,
Crude Argon)
Production Cost

(see Ralph S. Polimeni , Frank J. Fabozzi, Artur H. Adelberg” Cost
Accounting”)

8.2.2 Comparison of the Methods
Which method of allocation of quuid production cost should be chosen?

. Each one has weaknesses. The sales value at split-off and net realizable value
methods can be used when selling price data are available. The major
advantage of these two methods of allocating joint cost to joint products is
based on the revenue-producing ability of the individual products.

As far as additional APU process is required in order to produce pure Argon,
market values or cost of liquid argon may not be readily determinable at split-
off point.

Under these methods, a change in market value of any of the products will
cause a change in joint costs assigned to all liquid products even though no
change in production has taken place. This fluctuation of cost allocation ratios
as a results of changes in market values, no profit is generated by processing
further. On the hand, choosing market values and net realizable value depends
on market situation. If the market is stable and has a competition, which
means, selling prices of the liquid product are determined by the market itself
and reflect real revenue- producing ability, these two methods can be chosen.
If the market has monopolistic market situation, if there is a monopoly
company force on the price determination in order not to give more market
share to the other producers as it 's happened in Turkey liquid products prices
are two or three times lower than it is supposed to be. Therefore, in this sense,
these two methods are not sufficient allocation methods to determine each
liquid product cost (Liquid Oxygen, Liquid Nitrogen and Argon).

Physical output method is most reasonable one among the methods. The most
appealing characteristic of this method is its simplicity.

Availability of a meaningful common denominator to compute the weighting
factors directly affects the accuracy of this method. As far as all products are
liquid physical measure method is available for joint cost allocation.
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Furthermore, one liquid product does not require more or less effort than any
other. There is no considerable weight difference among liquid (oxygen,
nitrogen, crude argon) products. All products produced by a common process
should be charged a proportionate share of the total joint cost based on the
number of units produced. Therefore, having applied the method to my
company I can state physical output techniques as the major determined of joint
cost allocation method is superior one due to the nature of the business and
market situation in Turkey..

8.3 CYLINDER GASSES COSTING

Industrial cylinder gasses are categorized in three groups depending on user
volume and usage area.

- Industrial Compress Gasses

- Liquid Cylinder Gasses

- Special Gasses

Industrial Compress Gasses

- Industrial Compress Oxygen

- Industrial Compress Nitrogen

- Industrial Compress Argon

- Argoshield (Argon, Oxygen, CO2 Mixer)
- Weldmixes ( Argon, CO2, Hydrogen Mixer)
- Acetylene |

- Hydrogen

- Carbon dioxide

- Compress Gasses ( Nitrogen, Argon Mixer)
Liquid Cylinder Gasses

- Liquid Cylinder Oxygen

- Liquid Cylinder Nitrogen

- Liquid Cylinder Argon

Special Gasses

- Ethylene Oxide

- EO/CO2 ( EO, CO2 Mixer)

- EO/F12 (EO, F12 Mixer)

- Liquid Helium
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- Helium CP
- Hp Argon ( Spectrometric Argon)
- Argon/CH4

Gasses are also defined in two different groups (ASU gasses and non ASU
gasses) depending on production type. Oxygen, nitrogen and argon are ASU
gasses ( produced by air separation unit). Those gasses are transferred to filling
unit as liquid gasses from liquid storage in order to be filled. Acetylene,
ethylene oxide, helium, CO2, F12, hydrogen are non ASU gasses. Those gasses
need to be purchased to be used in filling. So that, two types of material cost
incurs for cylinder gasses. Production unit cost for ASU gases and purchasing
cost for non ASU gasses.

In addition to material cost (from liquid production and purchasing), filling cost
as direct production cost, indirect production cost allocated to WIP accounts
from indirect production cost centers (production management, standard &
safety, filling management, cylinder test, product test, special gas mixture,
analytic service management, liquid helium transfer) should be included to the
calculation of the cylinder gasses cost (FIG .16).

As it is mentioned in previous section, there are three filling cost centers
(filling unit, cylinder maintenance and liquid cylinder maintenance) and
indirect production cost centers that should be allocated to Industrial Compress
WIP, Special Gasses WIP and liquid cylinders WIP (FIG .16). In order to
obtain cylinder gasses product cost, one of the cost calculation step is to
allocate filling cost to individual product. It can be only done by preparation of
filling cost allocation bases.

Standard cylinder filling&maintenance allocation report is based on each
product unit cylinder filling and maintenance manhour and unit cylinder power
consumption. So that, allocation is directly done to products instead of product
groups. However, product group cost is figured out from above level
calculation and transferred to Industrial Compress WIP, Special Gasses WIP
and Liquid Cylinders WIP from filling unit, cylinder maintenance, liquid
cylinder maintenance cost centers.

As indirect production cost centers (production management, filling
management, analytic services, standard & safety, cost centers) is allocated to
WIP accounts. Further allocation is directly done to cylinder gasses products by
allocation bases. '

Furthermore, used liquid gasses volume ( ASU production gasses) from Liquid
ASU and Pure Argon WIP accounts multiplied by unit cost and purchased non
ASU gasses with purchased value from purchasing stock account are
transferred to necessary Industrial Compress, Special Gasses and Liquid
cylinder WIP Accounts (FIG 16).
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As a result, all related costs are collected in WIP product group accounts.
Product costing is done in stock ledger. (Re. Applications and Samples in BOS
AS).

8-3.1 Filling Cost Allocation

Filling cost should be included to cylinder gasses product cost. In order to do
that filling cost is allocated to individual cylinder products by using a
allocation base table (Table 9). It is prepared by filling department depending
filling and maintenance manhour, maintenance materials for each cylinder
products and power consumption measurement. So that, it can not be called
standard costing. This is only the way of contributing filling cost to individual
cylinder products. Similar allocation table is prepared for the allocation of
indirect production cost centers costs to cylinder products.

Under filling unit cost center there are mainly three costs; Personnel,
Maintenance and Power. Standard unit cylinder filling time sheet (allocation)
report is based on filling and maintenance manhour for individual cylinder
product and paint consumed on each cylinder.

Therefore, filling unit cost center cost is categorized as personnel

(including maintenance) and power in order to allocate cost. Cylinder
maintenance and liquid cylinder maintenance cost centers cost are defined as
maintenance ( painting) cost. (Re . Applications and Samples in BOS A.S.).

8-3.1.1 Filling Unit Cost Center Allocation

First allocation is done for personnel and maintenance cost of filling cost
center. So that, number of cylinder filled per product is multiplied by standard
total manhour (filling + maintenance) of each product (Table 8) to get total
manhour of each product. Next, total filling cost center cost (except power
cost) is divided by total (filling + maintenance) manhour in order to obtain unit
manhour filling cost. Finally, unit manhour cost is multiplied by unit cylinder
standard manhour (filling + maintenance) to calculate each product unit
cylinder cost.

(1) Number of cylinder filled per product x standard (filling and maintenance)
manhour of each cylinder product = Total manhour of each cylinder product

(2) Total Filling Cost Center Cost (except power)

= Unit manhour cost

Total manhour (filling + maintenance)
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Table 9 Fiiling Cost Allocation

CYLINDER

Ref No : Applications and Samples in BOS A.S.

~75-

PRODUCT MAN - HOUR |PUMP |CONSUMPTION
FILLING |[MAINT. |TOTAL |FILLING |[VACUM |TOTAL® |PAINTING
OXYGEN (L) 0.06 0.09 0.13 0.36 - 0.36] 25 GR B.B.
ARGONOX (L) 0.16 0.08 0.24 0.30 0.10 0.40] 10 GR B.B.
OXYGEN (MCP) 0.04 0.01 0.75 0.30 - 0.30] 5GRB.B.
OXYGEN (LC) 0.50 0.05 0.55 - - - -
PURE ARGON (L) 0.10 0.07 0.18 0.30 0.10 0.40] 15 GR B.B.
SPK. ARGON (L) 0.16 0.08 0.24 0.30 0.12 0.42] 15 GR.B.B.
ARGON (MCP) 0.10 0.01 0.11 0.30 0.10 0.40] ‘5 GR.B.B.
ARGON (LC) 0.90 0.03 0.83 - - . -
ARGOMIX 0.16 0.08 0.24 0.30 0.10 0.40] 10 GR.B.B.
HYPLAS (L) 0.20 0.03 0.53 0.30 0.15 0.45] 5GRB.B.
HYLITE (L) 0.20 0.03 0.23 0.33 0.15 0.48] 5GR. B.B.
PLAZMASHIELD (L) 0.25 0.03 0.23 033] 0.5 0.48] 5GR.BB.
HELISHIELD (L) 0.25 0.03 0.18 0.33 0.15 0.48] 5GRB.B.
A.SHIELD 5 (L) 0.08 0.06 0.14 0.30 0.06 0.36] 15 GR.B.B.
A. SHIELD TC (L) 0.08 0.05 0.14 0.30 0.06 0.36] 15GR.B.B.
A.SHIELD 20 (L) 0.08 0.06 0.14 0.30 0.06 0.36] 15 GR. B.B.
ASHIELD 5 (MCP) 0.08 0.04 1.80 0.31 0.07 0.38] 15 GRB.B.
A.SHIELD TC (MCP) 0.08 0.04 1.80 0.31 0.07 0.38] 5GR.B.B.
A.SHIELD 20 (MCP) 0.08 0.04 1.80 0.31 0.07 0.38] 5GR.B.B.
PURE NITROGEN 0.10 0.07 0.17 0.30 0.10 0.40] 10 GR.B.B.
PURE NITROGEN (N2) 0.16 0.07 0.23 0.30 0.12 0.42| 10 GR. B.B.
NITROGEN (MCP) 0.10 0.01 0.11 0.30 0.10 0.40] 5GR.B.B.
NITROGEN (LC) 0.45 0.03 0.48 4 - - .
HELIUM (L) - 0.08 0.08 5 - . 5 GR. B.B.
HELIUM (DEWAR) - - - . - - .
ACETYLENE - 0.15 0.15 - - - | 15GRBB.
CARBON DIOKSITE 0.25 0.02 0.27 - - . 5 GR.B.B.
HYDROGEN - 0.02 0.02 - - - 5 GR.B.B.
METAN / ARGON 0.50 0.09 0.59 0.20 0.07 0.27 -
%100 EO (BE) 1.20 0.50 1.70 0.30 0.10 0.40| 25GR. PAINT
%10 -90 EO-CO2 (L) 1.30 0.50 1.80 0.30 0.10 0.40] 15 GR. PAINT
%10-90 EO-CO2 (J) 1.30 0.50 0.80 0.30 0.10 0.40 "
%12-88 EO-CO2 {J) 1.30 0.50 1.80 0.30 0.10 0.40 "
%15-85 EO-CO2 (L) 1.30 0.50 1.80 0.30 0.10 0.40 "
%15-85 EO-CO2 {J) 1.30 0.50 1.80 0.30 0.10 0.40 "
%12-88 EO-F12(BE) 1.50 0.50 2.00 0.30 0.10 0.40] 25 GR. PAINT
%12-88 EO-F12 (L) 1.40 0.50 1.90 0.30 0.10 0.40 "
%12-88 EO-F12 (BD) 1.40 0.50 1.90 0.30 0.10 0.40] 20GR PAINT




(3) Unit man/hour cost x Unit cylinder standard manhour = Unit cylinder cost
of each product

Second allocation is done for power cost of filling unit cost center. Same
calculation is done for this allocation as well. The only differences are filling
unit cost center power cost and standard power consumption of each cylinder
product (Table 9).

(1) Number of cylinder filled per product x Standard filling power
consumption of each unit cylinder product = Total power consumption of each
cylinder product

(2) Filling cost center power cost

= Unit power consumption cost
Total power consumption of cylinder products

(3) Unit power consumption cost x unit cylinder standard power consumption
= Unit cylinder power cost of each product

After computing unit cylinder power cost of products, unit cylinder man/hour
(personnel) cost of products is added to unit cylinder power cost of products, in
order to obtain unit cylinder total cost of products coming from filling unit cost
center allocation. Finally, unit cylinder total cost of products is multiplied by

number of products cylinder filled to get total cost of each product cylinder
filled.

Example 3

Personnel 35.000.000

Maintenance 15.000.000

Power 10.000.000

TOTAL COST 60.000.000

Filling Report

Products Number of cylinder Filled

Oxygen L 1000
Argon L 300
Argoshield 5 (L) 500
%15-85 EO-CO2 (L) 100
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Table 9.1
Standard Cylinder Filling / Maintenance Time sheet Report

Total (Filling + Maintenance) Total Power Consumption
Man/hour (KW)
Oxygen L 0.13 0.36
Argon L 0.18 0.40
Argonshield 5 (L) 0.14 0.36
%15-85E0-CO2 L 1.8 0.4

(re . Applications and Samples in BOS A.S)

Filling /Maintenance cost allocation
(1) 1000 cylinder x 0.13 Total man/hour = 130 hrs for 1000 Oxygen L

300 Cylinder Argon L x 0.18 = 54 hrs for 300 cylinder Argon (L)

500 Cylinder Argoshield 5 (L) x 0.14 =70 hrs for 500 cylinder
Argoshield(L)

200 Cylinder EO_CO2 (L) x 1.8 = 360 hrs for 200 cylinder
EO-CO2 (L)

Total man/hour = 130+54+70+360 = 614 hrs for Argon(L), Oxygen(L),

Argoshield L, EO-CO2 (L)

(2) Filling Cost Center Cost ( Personnel, Maintenance)

= unit man/hour cost

Total Man/hour

50.000.000
= 81.433 TL unit man/hour cost

614

(3) Oxygen L unit cylinder personnel cost = unit man/hour cost oxygen L unit
cylinder standard man/hour

=77~




81.433 TL x 0.13 cyl man/hour = 10.586 TL one cylinder oxygen L.
personnel cost.

81.433 TL x 0.18 cyl man/hour = 14.658 TL one cylinder Argon L.
personnel cost

81.433 TL x 0.14 cyl man/hour = 11.409 TL one cylinder Argoshield L.
personnel cost

81.433 TL x 1.8 cyl man/hour = 146.579 TL one cylinder EO-CO2 L
personnel cost

These calculations are made at the end of each periods and they reflect actual
figures.

Power Cost Allocation
(1) 1000 cylinders x 0.36 KW =360 KW 1000 Cylinders Oxygen L. Power

Consumption
300 cylinders x 0.40 KW =120 KW 300 Cylinders Argon L Power
Consumption
500 cylinders x 0.36 KW =180 KW 500 Cylinders Argoshield L
Power Consumption
200 cylinders x 0.4 KW = 80 KW 200 Cylinders EO-CO2 L Power
Consumption
Total Power Consumption = 360+120+180+80 = 740 KW for Oxygen L,
Argon L, Argoshield L and EO-CO2 L

(2) Filling Cost center Power Cost

= Unit Power Consumption Cost

Total Power Consumption

10.000.000
= 13514 KW/TL

740
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(3) Oxygen L unit cylinder power cost = Unit power cost x Oxygen L unit
cylinder power consumption '

13.514 TL x 0.36 cyl KW = 4865 TL one cylinder Oxygen L power cost

13.514 TL x 0.40 cyl KW = 5406 TL one cylinder Argon L power cost

13.514 TL x 0.36 cyl KW = 4865 TL one cylinder Argoshield L. power cost

13.514 TL x 0.4 cyl KW = 5406 TL one cylinder EO-CO2 L power cost

Total Unit Cylinder Cost

10.586 (personnel) + 4865 (poWer) = 15.451 TL oxygen L unit cyl cost

14.658 (personnel) + 5406 (power) = 20.064 TL Argon L unit cyl cost

11.401(personnel) + 4865(power) = 16.266 TL Argoshield L unit cyl cost

146.575(personnel) + 5406 power) = 151.983 TL EO-CO2 L unit cyl cost

1000 cylinders x 15 451 (one unit cyl cost) = 15.415.000 1000 cylinders
Oxygen L filling cost

300 cylinders x 20.064 (one unit cyl cost) = 6.019.000 300 cylinders
Argon L filling cost

500 cylinders x 16.226 (one unit cyl cost)= 8.133.000 500 cylinders
Argoshield L filling cost

200 cylinders x 151.985 (one unit cyl cost) =30.397.000 200 cylinders
EO-CO2 filling cost

Filling Unit TOTAL Cost 60.000.000

As far as Oxygen L, Argon L, Argoshield L are industrial compress gasses and
EO-CO2 is special gasses, Oxygen L, Argon L and Argoshield L cost are
transferred to industrial compress gasses WIP account, EO-CO2 L is
transferred to special gasses WIP account in general ledger.

Filling Unit cost center allocation to WIP accounts
Industrial Compress Gasses WIP = 29.603.000
Special Gasses WIP =30.397.000

Filling Unit Cost Center Cost 60.000.000

(re : Applications and Samples in BOS A.S.)
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8.3.1.2 Cylinder Maintenance and Liquid Cylinder Maintenance Cost
Center Allocation

These two cost center allocations are done same as filling unit cost center
allocation. Standard unit cylinder painting consumption is -taken into
consideration as allocation factor (from unit cylinder standard painting
consumption report) (Table 9). Product group allocation is done to products
stock accounts in stock ledger.

8.3.1.3 In Direct Cost Centers Allocations

As it has been mentioned in WIP allocations section, indirect production cost
centers including " Production Management, Product Test, Cylinder Test,
Special Gasses Mixer, Quality Conirol Management, Standard & Safety and
Filling Management " are first allocated to WIP accounts (industrial compress,
special gasses- liquid cylinder and helium WIP are for cylinder gasses) by using
service ratios as allocation base ( Example 4).

Next, costs allocated to WIP accounts (from indirect production cost centers)
should be allocated to products while doing product costing in stock ledger. As
far as, those cost centers costs are defined as fixed and indirect cost, allocation
base (for products) can be services provided to these cylinder products.
Allocation table should be prepared as it is created for filling cost allocation.

8.3.2 Material Costing For Cylinder Gasses

ASU gasses (liquid oxygen, hydrogen, crude and pure argon) unit cost coming
from ASU and APU production and purchasing unit cost for non ASU gasses
(CO2, EO, F12, H2, Helium, etc.) are taken into consideration as unit cost of
gasses used in cylinder filling.

Gasses mixer and volumes are determined on filling gasses weight table by
depending on products and cylinder types (Table 10).

In order to figure out unit cylinder material cost, unit cost of gasses used in a
cylinder are multiplied by gasses used volume in a cylinder.
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Example 5
Filling Gasses Weight Table (kg) (from Table 10)

Oxygen  Argon co2 Helium
Argoshield 5 0.28 16.34 0.97
Pure Argon_ 17.55
Oxygen 16.22
Helishield 101 10.36 0.39 0.65
(re : Applications and Samples in BOS A.S.)

Unit Costs =
Crude Argon (from production) = 10.000 TL
Pure Argon ( from production) =12.000 TL

Oxygen (from production) = 1.000 TL
CO2 (from production) = 2.000 TL
Helium (from production) = 50.000 TL

So that, one cylinder material cost;
Argoshield 5 material cost = (1000 TL x 0.28 kg Oxygen )
+ (10.000 TL x.16.36 kg Crude Argon )
+ ( 2000 TL x 0.97 kg CO2)
Pure Argon material cost =12.000 TL x 17.55 kg Pure Argon
Oxygen material cost = 10.000 TL x 16.22 kg Oxygen
Helishield 101 material cost = (12.000 TL x 10.36 kg Crude Argon )
+ (2000TL x 0.39kg CO2)
+(150.000 TL x 0.65 kg Helium )

Finally, Material Cost, Filling Cost Center allocated cost and indirect
production cost center allocated cost are added up in order to figure out
cylinder filling cost.
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Table 10 Filling Gasses Weight
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9. ACCOUNTING FOR LOSSES
Losses are mainly defined in two groups, in gas business;
1. Power Losses

2. Gasses Losses

9.1. POWER LOSSES

Power Losses occur during ASU and APU productions. Source of power losses
can be categorized in four groups. Those are;

1. Plant drying & cooling
2. Power Failures

3. Plant Trip Maintenance

- 4, Plant Turndown

These power losses are informed on ASU and APU production and power
consumption report. It is included to ASU and APU power consumption. So
that, power cost, that incurs as loss, is included ASU and APU power cost as
‘well.

9.2 GASSES LOSSES

Gasses Losses are classified in three groups as storage (tank design) Losses,
Filling Losses and Transport Losses.

9.2.1 Storage Losses

Storage Losses of gasses stored in storage tanks called as tank design losses.
Tank design loss depends on tank design and weather conditions. Therefore,
storage losses increases in summer due to big heat difference between weather
and tanks heat .

It is controlled by actual measurement and mathematical formulation.
Mathematics formulation is based on storage level, daily weather condition and
tank design formulation. Storage levels are measured everyday at 24.00 (Table
11,12). '

Truth of mathematical formulation is controlled by stopping production and
filling for couple of days. After measuring storage levels, the difference
between daily measurements indicates daily actual losses and proves the truth
of formulation. Tank design losses can be standardized by depending on tank
design. Itis % 0.2 for 1000 ton oxygen tank. '
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There are meters just the beginning of liquid gasses pipelines coming from
ASU and APU to storage tanks. So, we can see how many kg of liquid gas is
produced in a day and transferred to storage tanks (Table 11,12).

Furthermore, there are tanks and cylinder filling report indicating that how
many kg of gasses are transferred to liquid gasses sales and filling unit.

There are daily production, consumption and storage report produced by
production department (Table 11,12). The report indicates production storage
losses and filling losses. Thus, cost of using the information contained in this
report, cost of storage and filling losses can be calculated.

9.2.2 Filling Losses

Filling losses occurs during cylinder and tanker filling (during the filling pumps
work). Tanker filling losses can be added to transportation losses. In order to
measure filling losses, liquid production is stopped. After measuring storage
level, tank design (storage ) losses, which is calculated by mathematical
formulation, is deducted from storage level difference. So that, the deduction of
beginning and ending storage level difference from tank design losses and
gasses used in filling unit gives us filling losses.

Filling Losses = Storage level - Ending storage level - Tank design (storage)
losses - Gasses volume used in filling.

Filling losses can be standardized. Filling losses is %15 for argon and nitrogen.
It is lower for oxygen ( Applications and Samples in BOS A.S.).

9.2.3 Transport Losses:

Losses occur during transportation are defined as transport losses. It is figured
out after two measurement: First at the weight bridge and second at the
customer weight bridge. The difference between two measurements shows
transportation losses. Daily transportation loss report is produced to be used in
accounting for losses.

9.3 GAS LOSS COSTING
Gas losses can be cost in two ways.

1. Separate losses account are created under cost of sales accounts as storage
losses, filling losses and transportation loss accounts. So that, total loss is seen
in three accounts. Loss are not included in the individual product cost account.
Therefore, product cost accounts do not reflect actual product cost. On the other
hand, to be able to include loss cost to stocks, loss should be kept under
separate accounts rather than including to individual product.
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2. All loss costs are directly included in the individual product cost account. So
that, product cost reflects actual cost including losses. Separate losses account
can be also created under regulating accounts instead of under cost of sales in
order to be able to control total storage, filling and transportation loss as well.
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10. DEPRECIATION COST

Depreciation cost is classified as direct depreciation and indirect depreciation
cost. Depreciation cost related to production cost centers (ASU, APU, Hid Unit,
Filling Unit) is defined as direct depreciation cost. Depreciation cost related to
distribution and indirect (selling and administration) cost centers are defined as
indirect depreciation cost. When we talk about direct and indirect depreciation,
that means direct departmental charges and indirect applications. Depreciation
of ASU, APU, hydrogen compress unit and storage tanks etc. which will be
treated as direct for the production department is considered as direct
departmental charges. The other is the depreciation of the buildings etc. which
are charged to departments indirectly. In order to record depreciation cost to
related cost center, there is a need of cost center asset allocation.

Indirect Depreciation Cost ; are directly recorded to related cost centers. For
instance; liquid vehicle depreciation is put in liquid transport cost center. Sales
department cars are recorded to selling cost centers, so on.

Thus such depreciation costs can be indirect for the production but are direct
for the administration and the sales departments.

Direct Depreciation Cost ; should be followed up under separate cost center
within direct cost as direct depreciation cost center (APU- ASU- Hydrogen
Unit - Water System - Filling Unit).

Direct depreciation can be indicated in two ways. It can be either included to
individual product cost accounts by direct depreciation cost allocation to
products or can be kept as separate direct depreciation accounts under cost of
-sales. Including depreciation cost to individual products has two
implementations;

If there is a production of specific individual product that has its own process.
The cost should be included in the product cost. If there is no production of
specific individual product that has its own process and production unit. Such
cost should be considered as idle time cost and be carried over to profit and loss
account directly. Idle time depreciation cost is charged to ideal time cost
account and cost center. Such costs should never be included in the product
cost. If it is done so, product costs become incomparable.

For instance; if there is no pure argon production for a month. APU unit
depreciation cost should be taken into consideration as ideal time cost.
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11. STOCK COSTING METHODS

Although five key steps can be defined for process costing including:

a). Summarize production volume

b). Compute output in term of equivalent units

c). Allocate the total costs to Work In Process

d). Compute equivalent unit costs

¢). Apply costs to units completed and to units in the ending Work in
Process. (See Charles T. Horngreen, George Foster “ Cost Accounting”)

These five steps are not applicable for gas business. There is no need of
computing output in terms of equivalent units in Gas Business. As it has seen
from ASU, APU production reports and filling report, all physical units are
%100 completed. There is no any partially completed unit. Production volume
of ASU and APU is measured by flow meters and certain power consumption is
also measured in the same time at the end of the each month. So that, all cost
including power, labor are determined in certain manner in respect to
production volume. Non of the gas can be evaluated as particularly produced
product. Because of gas process description. As a result, computing output in
terms of equivalent unit is not meaningful.

Production unit cost of liquid oxygen, crude argon, nitrogen and pure argon is
computed according to production volume informed in ASU and APU
production report and cost collected in liquid ASU products WIP and pure
argon WIP accounts for current month. Work in process accounts is only used
for the purpose of cost computation of separately defined products and product
groups due to cost allocation from cost centers to WIP accounts. All cost
collected in WIP accounts are transferred to finished goods accounts at the end
of the months.

In order to compute cost of goods sold and stock unit cost, there are three ways;
1. Weighted - Average method

2. FIFO

3.LIFO

11.1 WEIGHTED AVERAGE METHOD

The weighted- average method focuses on the total work done to date
regardless of whether that was done during the preceding period or during the
current period.
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Units in the beginning inventory of current period are ignored and always
treated as if they were started and completed during the current period. So that,
average unit cost is computed in respect to previous month unit cost and current
month unit cost.

For instance;
Previous month liquid oxygen average unit cost =920 TL/kg

Current month liquid oxygen production unit cost = 860 TL/kg

Beginning inventory = 800.000 kg oxygen
Current month production volume =2.000.000 kg

Unit transferred to liquid sales =1.800.000 kg
Transferred to filling unit =500.000 kg
Ending inventory of current month =500.000 kg

Computation of current month average unit oxygen cost =
(Beginning inventory x Previous month average unit cost) +( Current month

production volume x Production unit cost)

Beginning inventory + Current month production volume

Current month average unit cost =
(800.000 kg x 920 TL/kg) +( 2.000.000 kg x 860 TL/kg)
=877 TL/kg

800.000 + 2.000.000

Cost of liquid oxygen sales = 877 x 1.800.000 = 1.578.600.000 TL
1.800.000 kg Liquid oxygen cost
Cost of liquid oxygen transferred to filling unit = 877 x 500.000
=438.500.000 TL
500.000 kg liquid oxygen to be filled to be sold as compressed cylinder oxygen.
Cost of ending inventory of current month = 877 x 500.000
| = 438.500.000 TL
500.000 kg current month ending inventory cost.
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11.2 FIFO (FIRST IN FIRST OUT) METHOD

In FIFO methods; unit transferred out figure is divided into two parts. One part
consists of the units from the beginning inventory that were completed and
transferred out, and the other part consists of the units that were both started
and completed during the current period. Transferred out is first covered by
beginning inventory. Next, remaining transferred unit is covered by units
started and completed during the current period ( see Charles T. Horngreen,
George Foster, “ Cost Accounting”).

Unit transferred out cost is computed as follows;

(Beginning inventory x Beginning inventory (previous month) unit cost) +
((unit transferred - beginning inventory) x Current month unit cost)
1.800.000 kg transferred to liquid sales.

First 800.000 kg is covered by beginning inventory;

For 800.000 kg unit cost is 920 TL

800.000 x 920 = 736.000.000 TL

For remaining 1.000.000 kg unit cost is 860 TL

1.000.000 x 860 = 860.000.000 TL

Cost of 1.800.000 kg liquid oxygen transferred out to liquid sales
736.000.000 + 860.000.000 = 1.596.000.000 TL

Cost of 500.000 kg liquid oxygen transferred to filling unit =
500.000 kg x 860 TL/kg =430.000.000 TL

Cost 0f 500.000 kg ending inventory liquid oxygen =
500.000 kg X 860 TL/kg = 430.000.000 TL

11.3 LIFO (LAST IN FIRST OUT) METHOD

In LIFO method ; unit transferred out figure is also divided into two parts. The
difference between LIFO and FIFO ; In LIFO First part consists of the units
that were started and completed during the current period, completion part is
covered by the beginning inventory so that, unit transferred out cost is
computed as follows:
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(Current month production x Current month unit cost) +( (Transferred out unit -
current month production) x Beginning inventory (Previous month) unit cost)

2.300.000 kg Transferred out unit = 1.800.000 kg Liquid oxygen sale + 500.000
kg Oxygen filling unit

Current month production = 2.000.000 kg oxygen

Beginning inventory = 800.000 kg oxygen

Unit transferred out cost ;

Cost of liquid oxygen sales = 1.800.000 X 860 = 1.548.000.000 TL
1.800.000 kg liquid oxygen cost | '

Cost of liquid oxygen transferred to filling unit =

200.000 kg X 860 TL + 300.000 kg X 920 TL =448.000 TL
500.000 kg Liquid oxygen transferred to filling unit

Cost of ending inventory = 500.000 kg X 920 TL = 460.000.000 TL
500.000 kg ending inventory liquid oxygen cost

11.4 COMPARISON OF THE METHODS

Any major difference in unit costs between methods is likely to be traceable to
erratic movements in power cost depending on monthly gas production. The
reason is that conversion costs (labor and overhead) usually will not fluctuate
widely from month to month due to the production. Productive labor cost only
varies depending on Site labor hours (Table 2) due to the production. Labor
cost of 207 hours incurred in site is allocated to site cost center from ASU cost
center (please, look at labor cost allocation unit, Table 2 and allocation journal).
Therefore, labor cost incurred in site is not productive labor cost. As site cost
center is administrative cost center, site labor cost should not be included in the
product cost. This cost can be evaluated as idle time labor cost for production.
Although site labor cost is idle time labor cost for production, it does not have
same transaction entries as idle time depreciation cost. Idle time depreciation
cost is directly charged to the idle time cost account, whereas, site labor cost is
considered as the part of administrative cost and charged labor cost allocation
(transfer) account. On the other hand, as it has been explained in labor cost
allocation unit, when ASU and APU plant stop working, production labors
work on ASU and APU maintenance. As ASU and APU maintenance cost is
included to the production cost, labor cost incurred ASU and APU maintenance
should be considered as productive labor cost not idle time labor cost. Power
cost can fluctuate considerably from period due to number of ASU plant
working days, power failures, plant drying & cooling, plant trip maintenance
and plant turndown. | <
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However, which method can result in a favorable difference in unit costs. This
is because the weighted average method will always be averaging the costs of
one period in with those of the following period.

So that, inspite of monthly power cost fluctuation, monthly cost difference is
averaged by using weighted - average method.

If monthly gas production (power cost) is not stable, big monthly variances can
occur for unit cost calculation in LIFO and FIFO methods.

If power cost (which is main variable cost) is stable, although the methods are
somewhat different, in most process costing situations, they will produce unit
costs that are nearly the same. From the viewpoint of cost control the FIFO
method is superior to the weighted - average method. Because of its focus on
current period costs.

As a result, choosing the methods is a economic decision. If production is
stable it is better to chose LIFO or FIFO. If there is monthly variances in gas
production weighted - average method should be used to cover the unit cost
variances from period to period. As far as the market situation and the
production is not only unstable and inconsistence in Turkey in the industrial gas
business, but also the cost fluctuates depending on the power ; hence I have
chosen the weighted average method as the costing method in the company.
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12. FULL COSTING OF GAS PRODUCTS

Gas product costing can be defined in two steps. Inventorible Product Cost and
Full Product Cost. Inventorible product cost consists of direct and indirect
product cost (production cost). All cost collected in direct and indirect
production cost centers are allocated and transferred to Work In Process
accounts where we can compute inventorible product cost as it is explained in
previous sections.

Costs from ASU
APU,
Liquid Storages,
Process Control,
Cost Centers,

LIQUID OXYGEN DIRECT
PRODUCT COST

INVENTORIBLE

Cost from Production Manag.
PRODUCT COST Ind.Analitic Serv.
Standard & Safety

Cost Centers,

LIQUID OXYGEN INDIRECT

PRODUCT COST
? FULL PRODUCT COST

Cost From Distrubition
Cost Centers

LIQUID OXYGEN DIST. COST

Cost from Selling
Cost Centers

LIQUID OXYGEN SELLING
COSsT

Figure 17 Full Costing Of Liquid Oxygen
(see Charles Horngreen, George Foster “ Cost Accounting”)

In order to compute full product cost, first of all distribution and selling and
depreciation cost should be allocated (FIG 17).

Allocation is first done to product groups (Liquid, industrial compress, Liquid
cylinder and special Gasses) (Table 13.1,13.2). So that, product group
profitability analysis can be obtained (Table 14). That is also called strategic
business units. Because each product groups are taken into consideration as

-95--



strategic in gas industry business. Each business (product groups) has different
customer potential depending on gas usage volume. For instance;

Plants, which have big usage gas capacity, prefer liquid gasses that is kept in
tanks.

Second step is that SBU is apart to product profitability where we can see full
product cost.

In order to allocate depreciation, distribution and selling co'st into product
groups and products, SBU allocation and product profitability allocation bases
table should be created.
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TABLE 13.1 SBU Allocation Table

COST CENTER

PRODUCT GROUPS

ALLOCATION BASE

RECORDS

Liquid transport

Liquid

By Sales Volume

Liquid Transport Cost Cent
Report and Sales Report

~

Cylinder Transpo

tindustrial Compres
Liquid Cylinders
Special Gasses

By Sale Volume

Cylinder Transport Cost Cen
Report and Sale Report

fer

Special Gasses

product groups
determined by distrib
manager

Fixed Allocation Base)

Garage Liquid Industrial Comp Services Provided by | Garage cost center reports
Liquid Cylinder by Garage to product] SBU allocation table that
Special Gasses groups determined by gives garage allocation % t
distribuation manageq product groups
Fixed Allocation Base
Forklift Industrial Compress | By number of cylindef Sales Report
Liquid Cylinder sold. Forklift Cost Center Report
Special Gasses
Palet Industrial Compress | All Palet cost center report
MCP Industrial Compress | All MCP cost center report
Distribution Liguid Industrial CompServices provided by | Distribution Management
Manager Liquid Cylinders distribution manag. t¢ cost center report

SBU Allocation table
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TABLE 13.2

PRODUCT ALLOCATION | RECORDS
GROUPS BASE
COST CENTER
Sales Management | Liquid Services provided | -Sales
. . by sales manage. | Management Cost
Liquid F?yhnder to product groups | Center Reports
Industrial Comp. determined by | -SBU Allocation

Special Gasses

sales manager.

Fixed Allocation
Ratio

table that gives
sales mang.
allocation % to
product groups.

Sales Office Liquid Number of | -Sales Office Cost
Liquid Cylinder invoices  raised | Center Reports
‘ for each product| , o nthly  prod
Industrial Comp. | groups P e
Industrial Gas | Liquid Services -Industrial ~ Gas
Sales Engineer Liquid Cylinder {);g;:tirelgl gas S;‘i)e/ Sales Rep. Report
. . -SBU Allocation
Indugtiglont Zntglnec?r i b table that gives
elgrrmne . Y| Ind.Gas Sales
sales managet. Rep. Allocation
Fixed allocation|% to product
bases groups.
Metal&Mineral Liquid All -Metal & Mineral
Sales dev. Eng. Sales  Dev.Eng.
Cost Center
Report
Environmental Liquid All -Environmental
Sales Dev. Eng. Sales Dev. Eng.
Cost Center
Report
Market Dev. | Special Gasses All -Market Deyv.
Special Gas Special Gas. Rep.
Engineer Cost Center
Report
Market Industrial Comp. | All -Market dev.
Development Gasses Welding eng.
Welding Eng. Cost center
Report
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Industrial Comp.

Market Services Provided | -Market Dev.
Development Special Gases | by market dev. | management Cost
Management man. determined | Center Report
by market dev. -SBU Allocation
man. table that gives
Fixed Allocation | market dev.man.
base allocation % to
product groups.
Marketing Liquid Services provided | -Marketing
Research Industrial t;{y I1}/Iarketiritg Iéesczarclﬁ r?ost
Compress Liquid esgar;: 0| Lenter Repo
Cylinder gr(t) uct d gr ng -SBU Allocation
el ermine Y | table that gives
Sales managet. market research
Fixed allocation | allocation % to
base. product groups
Direct depreciation | Liquid Fixed Asset | -Direct
Cost Industrial allo:l:atiton | to De};recfi{atiot;t cost
depreciation Cost | Compress product group center Repo
that included to | ;. . . -Direct fixed asset
cost of sale ( ASU, Liquid Cylinder depreciation
APU, Hydrogen | special Gas allocation table
compress Unit, .
Liquid  Storage, (ASU,APU;
o1, . Hydrogen
Filling Unit .
D ation Cost Compress  Unit,
epreciation Cost) Liquid  Storage,
Filling Unit)

Same allocation table is prepared for product profitability. So that, SBU Analysis is
break down into product analysis (Table 15.1,15.2,15.3) (re : Applicatins and
Samples in BOS A.S.)
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Table 14 SBU Report’
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TABLE 15.1 PRODUCT PROFITABILITY ALLOCATION TABLE

Product (SBU)
Groups Cost

Products
Cost

Allocation

Base

Records

Liquid
Distribution
Cost

Liquid oxygen

KM driven by
dedicated liquid
oxygen vehicles

-SBU cost center
records

_Distributed sales
records

Liquid Nitrogen

KM driven by
dedicated liquid
nitrogen vehicles

-SBU cost center
records

-Distributed sales
records

Liquid Argon

KM driven by
dedicated liquid
Argon vehicles

-SBU cost center
records

-Distributed sales
records

Liquid
Selling Cost

Liquid oxygen

Services
provided by sales
engineer  fixed
allocation base

-SBU cost center
records

-Product analysis
allocation table

Liquid Nitrogen

services provided
by sales engineer
fixed allocation
base

-SBU cost center
records

-Product analysis
allocation table

Liquid Argon

Services
provided by sales
engineer  fixed
allocation base

-SBU cost center
records

-Product analysis
allocation table

Liquid
Depreciation

Cost

Liquid Oxygen

Budgeted
production
volume fixed
allocation base

-SBU cost center
records

-Product analysis

allocation table
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Liquid Nitrogen | Budgeted
production
volume fixed
allocation base
Liquid Argon Budgeted
production
volume fixed
allocation base
Industrial Industrial Number of [ -SBU cost center
Compress compress oxygen | cylinder sold records
Distribution Cost | distribution cost _Product analysis
allocation table
Industrial Number of | -SBU cost center
compress cylinder sold records
nitrogen -Product analysis
distribution cost allocation table
Industrial Number of | -SBU cost center
compress argon | cylinder sold records
distribution cost “Product analysis
allocation table
Argoshield Number of [ -SBU cost center
distribution cost | cylinder sold records
-Product analysis
allocation table
Weldmixes Number of | -SBU cost center
distribution cost cylinder sold records
-Product analysis
allocation table
Hydrogen Number of | -SBU cost center
distribution cost | cylinder sold records
-Product analysis
allocation table
Industrial Industrial Services -SBU cost center
Compress Selling | compress cost provided by sales | records
Cost engineer  fixed

allocation base

-Product analysis

| allocation table
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Industrial
compress cost

Services
provided by sales
engineer  fixed

allocation base

-SBU cost center
records

-Product analysis
allocation table

allocation base

Industrial Services -SBU cost center
compress argon | provided by sales | records
selling cost eﬁgmef:r ) fixed _Product analysis
allocation base allocation table
Argoshield Services -SBU cost center
selling cost provided by sales | records
eﬁgmefer b -Product analysis
allocation base allocation table
Weldmixes Services -SBU cost center
selling cost provided by sale | records
engineer -Product analysis

allocation table

Hydrogen selling
cost

Services
provided by sales
engineer
allocation base

-SBU cost center
records

-Product analysis
allocation table

(re : Applications and Samples in BOS A.S.)
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13. COSTING AND PRICING OF LIQUID OXYGEN AND
INDUSTRIAL COMPRESSED OXYGEN

Although it has been explained in liquid products costing (Chapter 8.2) and
cylinder gasses costing (Chapter 8.3) I would like to present a case for costing
and pricing of two main products. One is from liquid business which is liquid
oxygen. The other one is from Industrial Compressed Gasses Business which is
industrial compressed oxygen.

After completing expense entries, allocations (1- Expense enteries, 2-
Allocations, “ Chapter 8”) cost centers report is produced depending on cost
centers structure (Chapter 5.1.1). So that, we can see total cost of each cost
centers. January 93 cost centers report (after cost allocations are done as
explained in chapter 7 "Cost Allocation in Cost Centers" ) is given below ;

JAN 93 COST CENTERS REPORT :

ASU Cost Center
Labor 300.000.000
Power 3.000.000.000
Consumable 30.000.000
Water 20.000.000
Maintenance 30.000.000
Depreciation 120.000.000
TOTAL COST 3.500.000.000
APU Cost Center
Labor 15.000.000
Power 25.000.000
Consumable 5.000.000
Water 5.000.000
Maintenance 10.000.000
Depreciation 40.000.000
TOTAL COST 100.000.000
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Liquid Storage Cost Center

Power 3.000.000
Maintenance 7.000.000
Depreciation 40.000.000
TOTAL COST 50.000.000
Process Control Cost Center
Labor 20.000.000
Maintenance 10.000.000
Depreciation 20.000.000
TOTAL COST 50.000.000
Product Test Cost Center
Labor 20.000.000
Consumable 30.000.000
TOTAL COST 50.000.000
Cylinder Test Cost Center
Labor 15.000.000
Consumable 5.000.000
Maintenance 5.000.000
Depreciation 15.000.000
TOTAL COST 40.000.000
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Quality Control Management

Personnel 80.000.000
Traveling 20.000.000
Training 20.000.000
Communication 25.000.000
Stationery 5.000.000
Heating 5.000.000
Car 25.000.000
Power 5.000.000
Depreciation 15.000.000
TOTAL COST 200.000.000
Product Management Cost Center
Personnel 180.000.000
Traveling 30.000.000
Training 10.000.000
Power 15.000.000
Communication 20.000.000
Mail 5.000.000
Car 30.000.000
Heating 8.000.000
Stationery 3.000.000
Depreciation 29.000.000
TOTAL COST 330.000.000
Standard & Safety Cost Center
Personnel . 80.000.000
Traveling 20.000.000
Training 10.000.000
Power 5.000.000
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Communication 10.000.000
Car 20.000.000
Heating 5.000.000
Stationery 2.000.000
Depreciation 8.000.000
TOTAL COST 160.000.000
Filling Unit Cost Center
Labor 80.000.000
Consumable 20.000.000
Power 30.000.000
Maintenance 30.000.000
Depreciation 40.000.000
TOTAL COST 200.000.000
Filling Management Cost Center
Personnel 100.000.000
Traveling 10.000.000
Power '5.000.000
Communication 15.000.000
Stationery 5.000.000
Heating 15.000.000
Car 15.000.000
Depreciation 15.000.000
TOTAL COST 180.000.000

As it is emphasized in Chapter 8 "Product Costing" (figure 8,”3- Transfer/
Allocations to WIP) the cost of cost centers (afier cost allocation) are
transferred and allocated to related Work in Process Account (figure 9 to 14)
depending on allocation bases (table 6.1).
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Work In Process Allocation

Process Control Cost Center Allocation:

Total Cost =50.000.000

Allocation Base = Production Hours for ASU and APU
(Table 6.1)

ASU Running Days =26 (Table 7 "ASU plant production report")

APU Running Days =16 (Table 8 "APU production report")

Allocation Proportion =% 62 ASU, % 38 APU (According to ASU
and APU running days).

Allocation Result;

- Liquid oxygen, nitrogen, crude argon WIP Account (figure 9 )
50.000.000 x 0.62 = 31.000.000

- Pure Argon WIP Account (figure 10)
50.000.000 x 0.38 = 19.000.000

ASU Cost Center Allocation :

Total Cost = 3.500.000.000

Allocation Base = %100 Liquid oxygen, nitrogen, crude argon
WIP Account (figure 9 ).

Allocation Result;

- Liquid oxygen, nitrogen, crude argon WIP Account = 3.500.000.000

APU Cost Center Allocation :

Total Cost = 100.000.000

Allocation Base = %100 Pure Argon WIP Account
(Figure 10)

Allocation Result;

-Pure Argon WIP Account = 100.000.000
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Liquid Storage Cost Center :

Total Cost =50.000.000

Allocation Base = %100 liquid oxygen, nitrogen, crude argon
WIP Account (Figure 9 )

Allocation Result;

-Liquid oxygen, nitrogen, crude argon WIP Account = 50.000.000

Product Test Cost Center Allocation :
Total Cost =50.000.000

Allocation Base = Services provided to product groups by
considering yearly budged volume weighted by the testing time. (Table 6.1)

Allocation Proportion = |t is determined by the analytic service manager as
follows;

Liquid oxygen, nitrogen, crude argon WIP Account = %10

Pure Argon WIP Account = %5

Industrial Compressed Gasses WIP Account = %40

Liquid Cylinder Gasses WIP Account = %S5

Special Gasses WIP Account = %35

Liquid Helium WIP Account = %5

Allocation Result;.

-Liquid oxygen, nitrogen, crude-argon WIP Account = 50.000.000 x 0.1

= 5.000.000
-Pure Argon WIP Account =50.000.000 x 0.05
= 2.500.000
-Industrial Compressed Gasses WIP Account = 50.000.000 x 0.4
= 20.000.000
-Liquid Cylinder Gasses WIP Account =50.000.000 x 0.5
= 2.500.000
-Special Gasses WIP Account = 50.000.000 x 0.35
=17.500.000
-Liquid Helium WIP Account = 50.000.000 x 0.05
=2.500.000
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Cylinder Test Cost Center Allocation :

Total Cost =40.000.000
Allocation Base = Cylinder population weighted by the test
requirement of cylinders (Table6.1)

Allocation Proportion = It is determined by the analytic services manager

as follows;

-Industrial Compressed Gasses WIP Account =%75

-Liquid Cylinder Gasses WIP Account =%5

-Special Gasses WIP Account =% 20

Allocation Result;

-Industrial Compressed.Gas'ses WIP Account =40.000.000 x 0.75
=30.000.000

-Liquid Cylinder Gasses WIP Account =40.000.000 x 0.05
=2.000.000

-Special Gasses WIP Account =40.000.000 x 0.2
= 8.000.000

Quality Control (Analytic Service) Management Cost Center :
Total Cost =200.000.000

Allocation Base = Services provided by the analytic service management to
product group given by the analytic services manager (Table 6.2).

Allocation Proportion = Given by analytic service manager as follows;

-Liquid oxygen, nitrogen, crude argon WIP Account = %30
-Pure Argon WIP Account = %5
-Industrial Compressed Gasses WIP Account =%20
-Liquid Cylinder WIP Account =%35
-Special Gasses WIP Account =%30
-Liquid Helium Transfer WIP Account =%10
Allocation Result;

-Liquid oxygen, nitrogen, crude argon WIP Account =200.000.000 x 0.3
=60.000.000
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-Pure Argon WIP Account =200.000.000 x 0.05

=10.000.000
~Industrial Compréssed Gasses WIP Account =200.000.000 x 0.2
=40.000.000
-Liquid Cylinder WIP Account =200.000.000 x 0.05
=10.000.000
-Special Gasses WIP Account =200.000.000 x 0.3
=60.000.000
-Liquid Helium Transfer WIP Account =200.000.000 x 0.1
=20.000.000
Production Management Cdst Center Allocation :
Total Cost =330.000.000
Allocation Base = Services provided by the production management
to product groups determined by the operation manager.(Table 6.1)
Allocation Proportion = Given by operation manager
-Liquid oxygen, nitrogen, crude argon WIP Account = %70
-Industrial Compressed Gasses WIP Account = %38
-Pure Argon WIP Account = %20
-Liquid Gasses WIP Account = %2
Allocation Result;
-Liquid oxygen, nitrogen, crude argon WIP Account =330.000.000 x 0.7
=231.000.000
-Industrial Compressed Gasses WIP Account =330.000.000 x 0.08
= 26.400.000
_Pure Argon WIP Account = 330.000.000 x 0.2
= 66.000.000
-Liquid Gasses WIP Account =330.000.000 x 0.02
=6.600.000
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Standard & Safety Cost Center Allocation :
Total Cost =160.000.000

Allocation Base = Services provided by the Standard & Safety department
to product groups given by the Standard & Safety manager.(Table 6.1)

Allocation Proportion = Given by the Standard & Safety manager

-Liquid oxygen, nitrogen, crude argon WIP Account = %30
-Pure Argon WIP Account = %20
-Industrial Compressed Gasses WIP Account =%25
-Liquid Cylinder Gasses WIP Account =%35
-Special Gasses WIP Account =%]15
-Liquid Helium WIP Account =%5

Allocation Result;

-Liquid oxygen,nitrogen,crude argon WIP Account = 160.000.000 x 0.3

=48.000.000

-Pure Argon WIP Account = 160.000.000 x 0.2
=32.000.000

-Industrial Compressed Gasses WIP Account = 160.000.000 x 0.25
= 40.000.000

-Liquid Cylinder Gasses WIP Account = 160.000.000 x 0.05
= 8.000.000

-Special Gasses WIP Account =160.000.000 x 0.15
=24.000.000

-Liquid Helium WIP Account : =160.000.000 x 0.05
= 8.000.000

Filling Unit Cost Center Allocation :

Total Cost =200.000.000

Allocation Base = Standard filling, maintenance, Manhour

and power consumption of the each cylinder product weighted by number of
cylinder filled.(Table 6.2),(Table 9).

Asitis explained in chapter 8.1.1 "Filling Unit Cost Center Allocation", Filling
unit cost center allocation is directly done to products.
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Y,

-January 93 Filling Report :

Products Number.of Cylinder Filled
Oxygen L ‘ 1000
Argon L 300
Argoshield SL 500
%15 - 85 EO-CO2 . 200

Filling - Maintenance labor cost allocation ;

1000 cylinders oxygen L x 0.13 manhour (Table 9) = 130 hour filling
/maintenance time for 1000 cylinder oxygen L

Total man hour = 614 hour for Oxygen L, Argon L, Argoshield L,

%15 -EO-CO2
Unit man hour cost = Total Filling cost center cost (except power) / total man-
hour (chapter 8.3.1.1)

170.000.000

Unit man hour cost = . =276.872
614

276.872 TL x 0.3 Cylinder Manhouwr =35.993 TL One cylinder Oxygen L
filling, maintenance cost.

1000 x 35.993 = 35.993.000 TL 1030 cylinder Oxygen L filling, maintenance
cost.

276.872 TL x 0.18 = Cylinder Mazhour (table 9) = 49.837 TL one cylinder
Argon L filling, maintenance cost.

300 x 49.837 TL = 14.951.000 TL 300 cylinders Argon L filling and
maintenance cost.

276.872 TL x 0.14 Cyl Manhour (table 9) = 38.762 TL one cylinder Argoshield
5L filling, maintenance cost.

500 cylinders x 38.762 = 19.381.000 TL 500 cylinders Argoshiéld L filling,
maintenance cost.

276.872 TL x 1.8 (table 9 ) 498.370 TL one cylinder %15 - 85 EO - CO2
filling / maintenance cost .
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200 cylinders x 498.370 = 99.674.000 TL 200 cylinders %15 - 85
EO-CO2 filling, maintenance cost.

Power cost allocation ;

1000 cylinder oxygen L x 0.36 KW (table 9) = 360 KW

1000 cylinder oxygen L power consumption .

Total power consumption = 740 KW for Oxygen L, Argon L, Argoshield 5L
and %15 - 85 EO-CO2

Unit Power Consumption Cost = Filling cost center power cost / total power
cost consumption

=30.000.000 / 740 =40.541 TL/KWH

40.541 TL x 0.36 cyl / KWH (table 9) = 14.595 TL one cylinder oxygen L
power cost

1000 x 14.595 = 14.595.000 TL. 1000 cylinder oxygen L power cost

4.541 TL x 0.4 KW (table 9) = 16.216 TL one cylinder Argon L. power cost
300 cylinders x 16.216 = 4.864.800 TL Argon L power cost

4.541 x 0.36 KW (table 9) = 14.545 TL one cylinder Argoshield L. power cost

14.595 TL x 500 cylinders =7.297.000 TL 500 cylinders Argoshield L power
cost

40.541 x 0.4 KWH (table 9) = 16.216 TL one cylinder %15-85 EO-CO2 power
cost

16.216 x 200 cylinders = 3.243.200 TL 200 cylinders %15-85 EO-CO2
power cost

1000 cyl oxygen filling cost = Filling, maintenance cost + power cost
=35.993.000 + 14.595.000 = 50.588.000 TL
300 cyl argon L filling cost =14.952.000 + 4.864.800 =19.816.800

500 cyl Argoshield L filling cost = 19.381.000 + 7.297.000 = 26.678.000
200 cyl %15-85 EO-CO2
filling cost =99.674.000+3.243.200 =102.917.200

Filling Cost Center Total Cost 200.000.000
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Allocation Result to WIP Account ;

As oxygen L, argon L and Argoshield L. are defined as industrial
compressed gasses total allocated cost of these gasses should be transferred to
industrial compressed gasses WIP account.

Oxygen cost =50.588.000
Argon L cost =19.816.800
Argoshield L cost =26.678.000

Industrial gasses WIP account = 97.082.800

As %15-85 EO-CO2 is special gas allocated cost of EO-CO2 should be
transferred to special gasses WIP account.

%15-85 EO-CO2 =102.917.200

Special gasses WIP account =102.917.200

Filling Management Cost Center Allocation :

Total Cost = 180.000.000

Allocation Base = Services provided to product groups determined by
filling manager (table 6.2)

Allocation Proportion = Given by filling manager as follows

Industrial compressed gasses WIP Account =% 65

Liquid cylinder gasses WIP account =%5

Special gasses WIP account =% 30

Allocation Result ;

-Industrial compressed gasses WIP account =180.000.000 x 0.65
=117.000.000

-Liquid cylinder gasses WIP account =180.000.000 x 0.5
=9.000.000

-Special gasses WIP account =180.000.000 x 0.30
=54.000.000
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Total Allocated Cost To WIP Account
ASU Liquid (liquid oxygen, nitrogen, crude argon) WIP Account ;

ASU Cost Center =3.500.000.000 -
Process Control cost Center =31.000.000
Liquid Storage Cost Center = 50.000.000
Product Test Cost Center =5.000.000
Quality Control Management CC = 60.000.000
Product Management CC =231.000.000
Standard & Safety CC =48.000.000
Total Allocated Cost =3.925.000.000
Pure Argon WIP Account :
APU Cost Center =100.000.000
Process Control CC =19.000.000
Product Test CC =2.500.000
Quality Control Management CC = 10.000.000
Production Management CC = 66.000.000
Standard & Safety CC = 32.000.000
Total Allocated Cost = 239.500.000

Industrial Gasses WIP Account :

Product Test Cost Center =20.000.000
Cylinder Test CC =30.000.000
Quality Control Management CC = 40.000.000
Production Management CC = 26.400.000
Standard & Safety CC = 40.000.000
Filling Unit CC = 97.082.800
Filling Management CC = 117.000.000
Total Allocated Cost =370.482.800
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Liquid Cylinder Gasses WIP Account :

Product Test Cost Center =2.500.000
Cylinder Test Cost Center =2.000.000
Quality Control Management CC = 10.000.000
Production Management CC = 6.600.000
Standard & Safety CC = 8.000.000
Filling Management CC =9.000.000
Total Allocation Cost =38.100.000
Special Gasses WIP Account :

Product Test Cost Center = 17.500.000
Cylinder Test CC = 8.000.000
Quality Control Management CC =60.000.000
Standard & Safety CC = 24.000.000
Filling Unit CC — 102.917.200
Filling Management CC =54.000.000
Total Allocated Cost =266.417.200

Liquid Products Costing

Next step is Liquid products costing which is the allocation of Liquid
Oxygen,Nitrojen,Crude Argon WIP account to Liquid Oxygen,Liquid
Nitrogen,Liquid Crude Argon (chapter 8.2.1.1).

As we are only concerned about Liquid Oxygen cost,
Liquid Oxygen volume

Liquid Oxygen cost = x Liquid Products WIP

Total Liquid volume
(ASU products = Liquid oxygen, Liquid nitrogen, liquid crude argon )
Liquid ASU product WIP =3.925.000.000
Total liquid production volume = 3.450.000 kg (table7)
Liquid oxygen production volume = 2.900.000kg (table 7)
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2.900.000
Liquid oxygen cost = x 3.925.000.000

3.450.000

= 3.299.275.400 TL Jan93 production cost of 2.900.000 kg
oxygen
3.299.275.400
Unit cost liquid oxygen = __ =1.033 TL/kg Jan93
2.900.000
production cost of 1 kg liquid oxygen

Liquid Oxygen Cost of Sales

Assumption ;
Weighted average method is applied
Previous month liquid oxygen average unit cost =920 TL/kg
Beginning inventory = 800.000 kg oxygen
Jan 93 (current month) production volume = 2.900.000
Unit transferred to liquid oxygen sales ~ =2.800.000.kg
Unit transferred to filling unit = 1.000 cylinder oxygen x 16.22kg
(table 10) =16.220 kg

Ending inventing of Jan93 =800.000+2.900.000-2.800.000 - 16.220
—883.780 kg

- Jan93 liquid oxygen average unit cost =
(800.000 kg x 920 TL/kg) +( 2.900.000 x 1.033 TL/kg)
=1.009 TL/kg

800.000 + 2.900.000

Cost of liquid oxygen sales = 1.009 TL/kg x 2.800.000 kg
=2.825.700.000 TL cost of 2.800.000 kg
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Industrial Compress oxygen Cost of Sales
Beginning inventory = 100 cylinders
Previous month One cylinder oxygen cost=135.000 TL
Unit transferred industrial compressed oxygen sales = 1.050 cylinders
Jan93 filling volume = 1.000 cylinders
Ending inventory = 100 + 1.000 - 1.050 = 50 cylinders
1.000 cyl industrial compressed oxygen Jan93 cost =
(material cost + allocated filling unit cost + allocated indirect cost
centers cost) (unit 8.3)
a) Material Cost:
1000 cyl x 16.22 kg (table 10) = 16.220 kg liquid oxygen
used for 100 cyl compressed oxygen
16.220 kg x 1.009 TL/kg (liquid oxygen Jan93 average unit cost) =
10.365.980 TL 1.000 cyl material cost
b) Allocated Filling Unit Cost:
It has been computed as 50.588.000TL
c¢) Allocated Indirect Cost Centérs Cost:
Industrial compressed WIP account (except filling unit cost center)
=273.400.000
It should be allocated to cylinder products
Number of Cylinder Filled :
1000 cyl Oxygen
300 cyl Argon L
500 cyl Argoshield L
200 cyl %15-85 EO-CO2

We can use either cost allocation proportion (table 9) or fixed allocation
proportion based on budget figures

Total Indirect Cost Centers Cost Allocated to WIP

Total Man Hour

= Unit indirect cost centers allocation contribution
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273.400.000

= =445.277 TL unit contribution of indirect cost centers

614 allocation to cylinder gasses

445277 x 0.13 = 57.886 one cyl oxygen L indirect cost

1.000 cyl x 57.886 = 57.886.000 TL 1.000 cyl industrial compressed
Oxygen L indirect cost

Total production cost 1.000 industrial compressed oxygen =

16.365.980 + 56.588.000 + 57.886.000 = 124.839.000

One cylinder compressed oxygen production cost =124.839 TL

Jan93 one cylinder oxygen average cost = :

(100 cyl x 135.000 TL) +(1.000 cyl x 124.839 TL)

100 + 1000

13.500.000.+ 124.839.000
= = 125.763 TL one cylinder industrial

1.100 compressed oxygen cost

1.000 cyl industrial compressed oxygen cost of sales =
125.763 TL x 1.000 = 125.763.000 TL

In order to come up with the sales price of one kg liquid oxygen and a cylinder
price of industrial compressed oxygen we should also add distribution, selling
and cost contribution ( explained in chapter 12 " Full Costing of Gas
Products") to these products. In this Chapter, average costing method has been
applied for the costing of liquid and compressed oxygen as the most viable
method in the industrial gas industry. There is no available standards in the
industry that I can give an example on the standard costing. Because of the
nature of the business (explained in Chapter 14). In addition, if I applied the
variable costing I would take only into consideration the variable costs (mainly
power cost) in the cost centers (mentioned in Chapter 6) to figure cost of sales.
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14. PRODUCT COSTING METHODS IN INDUSTRIAL GASSES
BUSINESS

Cost can be classified through the accounts in many possible way. The problem
is to determine which costs of industrial gasses business are to be allocated to
production (and thus to inventory and cost of goods sold) and which cost are to
be regarded as expenses of the current period and thus not inventorible.

With the variable costing procedure, industrial gasses production costs are
separated into fixed and variable components. The variable costs are only
charged to inventory. The fixed costs are considered a cost of the period and are
charged to expenses. Major variable costs are power and water. Major fixed
costs are personnel and depreciation costs in industrial gasses business.
Because total costs are capital incentive, depreciation makes up the big part of
cost. Defining personnel costs as fixed cost is debatable. Production department
can also provide labor work to site Which is administrative cost center. So that,
productive labor hours can have fluctuations depending on Site labor hours
informed in production timetable sheet (Table 2). In other words, production
department labor cost can be evaluated as variable labor cost. Labor cost
incurred in Site cost center due to cost allocation from ASU cost center to Site
cost center can be defined as idle time labor cost for production department.

In terms of pricing decision, there is a need of using full costing. The
importance of obtaining full cost of products is how much profit or loss the
company makes on individual products and how accurate prices are
determined. There are some factors affecting price determination in gas
business. Market situation of products, companies technologies and service
level so on. Some products, especially liquid products ,have high market
competition. Therefore, prices of these products are determined by the market.
So that ,these products sometimes can be sold even under break even point. If
the company has high technology, better quality, better safety condition which
is very important in gas business (like better tested and high quality cylinders)
and better services , the company can sell a bit more expensive than
competitors. Furthermore, the company can be monopolist for some products.
Prices of these products are determined by the company . As a result, the
company should know how much loss he makes from some products and how
much profit he makes from the other products which have monopolistic market.
So that , he can cover some of the losses by increasing the prices of some other
products. In this case, full costing becomes important for pricing decision. In
addition, variable costing can also be applied to get full costs, necessary for
pricing decision. But, calculating inventorible cost by depending on variable
costing method means that fixed cost should be charged directly profit and loss.
Therefore, in order to obtain full cost of products, fixed cost also should be
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