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Abstract 
 
 

This paper presents an actual IT project implemented at King Ice Man by the author. This case study illustrates 
how Excel Programming can provide solutions and improve business operations. King Ice Man is a medium-
sized company in the business of making ice for consumption in both retail and wholesale markets in 
SakonNakorn province, Northeastern Thailand. The company has enjoyed a great business success over its 5-
year operation. It has now become the number one ice-maker in the province. To effectively meet growing 
demand, the company has recognized that managing its production costs and sales growth has become crucial 
issues. In order to cope with these issues, the major costs of production are formally identified as follows: 1) 
electricity cost is nearly 60%, 2) labor cost is about 30% and 3) material cost is roughly 10%. It should be 
noticed that the cost of water consumption is not included as part of the cost components mentioned above 
because underground water is utilized as a supply source of production. Therefore, based on the cost factors 
mentioned above, the model is designed and developed to serve as a monitoring and controlling tool to 
capture the electricity consumption of the ice-making machines that correspond to their production times 
measured in minutes and the amount of ice that the machines produce. As a result, the model now enables the 
production manager to precisely schedule off-peak production for ice-making machines to meet daily demand. 
Moreover, the model also generates a daily cost sheet report that enables the production manager to 
effectively monitor machine operations. 
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INTRODUCTION 
 

King Ice Man is a local ice maker located in SakonNakorn province in the 
Northeastern of Thailand. It has been in the business for 5 years. Now it has become the 
number one ice-maker. To effectively meet its growing demand, the company has 
recognized that managing its production costs and sales growth has become crucial issues. 
In order to handle with these issues, the major costs (see table 1)of production has been 
formally analyzed as follows: 1) electricity cost is nearly 60%, 2) labor cost is about 30% and 
3) material cost is roughly 10%. Though, it should be noticed that the cost of water 
consumption is not included as part of the cost components mentioned above because 
underground water is utilized as a major supply source of ice production. Therefore, based 
on the expenses mentioned above, the model is aimed to capture the electricity 
consumption of the ice-making machines that correspond to their production times 
measured in minutes during off-peak time and the amount of ice that the machines can 
produce.Currently, the company has four machines running in its ice production lines (see 
table 2). 

Table 1: 
Summary Electricity Cost in May 

 

Remark: Due to the nature of the information, some parts of information are withheld.   
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Table 2: 
Machines’ Capacity 

 

OPERATIONS AT KING ICE MAN 
 
First of all, King Ice Man is proud of its ice products because the same water quality that is 
used in making bottle drinking water also has also been used in its ice making process (see 
figure 1).  
 
Figure 1: Ice Making Process 
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The process first begins with taking in the water from underground and then put it in 

the storage tanks. The third step is a 4-step filtration where the water is pumped through 
manganese tank, anthracite tank, carbon tank, and resin tank. The fourth part of the 
process is using the reversed osmosis to treat the water as a final purification process. In 
the fifth process, the purified water then goes into the ice making machine for 
approximately 40 minutes. Here, the water is turned into small tubing ice shapes. They are 
dropped into the stainless steel box as seen in figure 1 picture number 5. They are then put 
in bags of 10 kilograms as seen in picture number 7. Finally, ice bags are ready to be 
delivered to customers by big trucks. The main focus of the study, of course, aims at the 
fifth part of the ice making process during off-peak hours to avoid on-peak production 
which charges at a higher rate plus floating rate. The off-peak time is where the cost of the 
electricity is approximately 1.5 times less than the on-peak rate. It starts from 10:00 pm to 
10:00 am during weekdays and including all day for holidays. Figure 2 simulates how the 
electricity bill in July 2013 was calculated by following the number heighted in red starting 
from left to right. The purpose of simulating the electricity bill is to learn how it is calculated 
by EGAT: Electricity Generating Authority of Thailand.   
 
 
Figure 2: Electrical Bill in July 
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The billing in figure shows that the “FT” charges is 16% of the total billing 
(80,979/502,551). In fact, as was admitted by the management, this has never been an issue 
before until the bill keep on getting larger. Therefore, as mention in the 
introduction,capturing the electricity consumption of the ice-making machines that 
correspond to their production times measured in minutes and the amount of ice that the 
machines can produceduring off-peak becomes a primary concern of this study. 
 
OBJECTIVES 
 

The main focus of this project is to provide practical tools for King Ice Man so that 
the company’s daily operations become more efficient and effective. The followings are the 
project’s objectives.   
 
1. Develop an effective monitoring and cost control tool 
2. Develop dynamic and interactive management reports for monitoring and control 
3. Develop an advanced and easy to use monitoring and cost control tool  
 

PROCEDURES 

It is important that the tool must fit the needs of both management requirements 
and individuals working at the operational level. Therefore, study procedures are designed 
to incorporateideas and work processes from management down to operational level as 
course of actions that everyone involved is willing to commit to and support. The 
proceduresare divided into three stages: 1) Problem identification, 2) Model development, 
and 3) Computerized (see figure 3).  

Figure 3: Procedure flowchart 

 
MODEL DEVELOPMENT 

The development of the model begins with taking several sets of data generated by 
digital readers on the control panels located on the top left as indicated by a dotted yellow 
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in figure 3. The data is then transferred to server that later can be downloaded to a personal 
computer in Excel format as seen on the left side of figure 3 below. The electricity 
consumption is captured data minute by minute in terms of kilowatt usage.The minute data 
is in the second column marked in red. The number of kilowatt information is in the fifteen 
column from the left. The pink line,marked horizontally in the data table, indicates that the 
machine starts running. This also becomes the starting point of data used in the next step. 
 
Figure 4: Electrical control panel with a digital reader and a set of data sample 
 

 
 

The first step is to analyze the data as shown in figure 5. It is found that when the 
machine is producing ice the level of consumption relative to time is consistent. However, 
when the machine is ready to drop ice into the container, the electricity consumption drops. 
Once the machine restarts the electricity consumption raisesagain and stay in the same 
level and drops. In fact, each time the electricity consumption by the machine begins and 
drops, it represents a production cycle.  
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Figure 5: Data analysis of how the bar chart could be generated 
 
 
 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Step two iswhere Excel is utilized to generate a serieshorizontal 2-D bar chartsfrom the data 
in the first step toshows machine’s run-time and the number of kilowatts the machine 
consumed as shown in figure 6 below.Excel then reads the data and converses the decimal 
numbers to whole numbers. Next, Excel conditional formatting bar chart turns the data 
appeared in the cells to 2-D bar charts. After several sets of data are tested, it is found that 
the resultof the shapes of the 2-D chart remain consistence.The next step is more 
challenging because all areas which represent machine’s idle times and the number of cycle 
times must be automatically marked. 
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Figure 6: Part of data generated into a 2-D bar chart 

 

Step three is to automatically mark the area that signifies the production cycles where the 
machine begins to drop the ice into the container and starts to make another cycle as 
shown in figure 7. This becomes one of the most challenging tasksbecause each 2-D bar 
chart has to be generated in cells corresponding to the time series and kilowatts on the left. 
To achieve this task, the ranges of machine idle time where ice begins to drop and begins to 
raise has to be identified. The lowest value is set as the minimum point and the highest 
value use as the maximum point. Excel finds the range of minimum and maximum and then 
marks the area in yellow and the numbers are marked in red. 
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Figure 7: Part of data generated into a 2-d bar chart 

 

Step four utilizes Excel’s capability to automatically mark each production cycle in 
descending order start at 1 and follow by the amount of time it takes to complete each of 
the cycle until the last cycle is marked (see figure 8). To achieve this challenging task, the 
cycle time table is established as data base to match the time count appeared in column on 
the right of the cycle number. Excel then matches the pair and generates number and also 
marks the cells in yellow. Simultaneously, the sum of each cycle time is generated on the 
right of the chart and the cell in which the sum appears is also marked in yellow. After 
running several tests, it appears that the normal production cycle falls in between 15 to 18 
cycles each day. 
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Figure 8: Part of data generated into a 2-d bar chart and is marked in cycle 

 

In step five, the second column labeled “Electrical Cost” displays the results of the electrical 
charges at the rate 0.22 baht per kilowatt times the number of kilowatt used. Finally, the 
values in the last column labeled “Cost per Cycle” shows accumulative sum cost of electrical 
cost per minute. The values generated in this step becomes a vital set data for a cost 
summary report in the next step.  
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Figure 9: Dynamic report of summary of cycle time  
 

 

 

Step nine is where the necessary information is automatically depicted and summarized for 
easy viewing.The first column indicates the total numbers of production cycles. There are 15 
cycles to this particular report. However, the cycle can reach the maximum of up to18 
cycles. Though the most important concern for management is to seewhether if the time of 
the last cycle exceeds 10:00 am or not in order to avoid on-peak rate charges. 
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Figure 10: Cost of electricity per kilogram 

 

Once the cost of electricity for each cycle has been summarized. Production manager puts 
in other piece of information as his firstattempt to calculate the cost of ice per kilogram. 
The result comes close to the one that was previously calculated. While this part of the 
study is not initially included in the study, it still provides valuable piece of management 
information worth mentioning and give ways for further study.  

BUSINESS IMPLICATIONS 

It should be noticed that the “Electrical Consumption Model” provides a customized tool 
that fit particular needs for King Ice Man. The tool essentially improves and daily production 
schedulingof the four ice making machines according to their capacity to meet the demand, 
but can avoid the on-peak charges. The tool can also help detecting any unusual electrical 
consumption that may occur from the machines byobserving the bar charts in data analysis. 
If smooth bar charts appear, it means that electrical consumption is normal. On the other 
hand, uneven bar charts signify irregular electrical consumption. This irregularities can be 
easily spotted for further corrections. In addition, the efficiency ofamongmachinescan be 
calculated by using the total production time and the amount of ice produced by each 
machineto create machine efficiencyindex so that machine schedule can be prioritized 
according to their performance. 

Furthermore, utilizing Microsoft Excel for King Ice Man provides simple adaptation of 
implementingthe model and later can be easily modified by operators.Finally, the company 
gains cost-effective application tools tailoredto fit its operations 
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