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The oil and gas industry faces perennial challenges related to cost reduction, product
quality enhancement, and operational efficiency. To remain competitive in the market,
companies must optimize their production lead times, reduce costs, and ensure high levels
of customer service. This study aims to identify and prioritize critical wastes in OCTG
production lines to inform operational improvements. This research thoroughly evaluates
the existing state of operations and identifies critical areas for improvement by utilizing a
combination of Value Stream Mapping (VSM) and Borda Count Methods (BCM). The
VSM provides a clear understanding of the complex movement of resources and activities
in manufacturing and distributing products, making it easier to identify any inefficiencies.
The BCM offers a systematic method to prioritize discovered waste according to its impact
and severity. The study's findings expose crucial obstacles and inefficiencies in the
production lines of OCTG, with waiting times and defects surfacing as notable areas of
concern. By employing BCM, it can prioritize these concerns and derive valuable insights
to inform strategic decision-making and operational improvements. The long-term goal of
this research is to advance the current efforts of the oil and gas industry in enhancing
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production processes, reducing costs, and enhancing overall operational efficiency.

1. INTRODUCTION

The growth and development of the world's oil and gas
drilling equipment supplier (OCTG) industry is increasing,
pushing companies to compete for the survival of company
growth and operations. The quality of a company is essential
and worth considered by consumers in market competition.
The quality itself improves the company's reputation, reducing
the cost of production, increasing market share, product
responsibility, international impact, and the appearance of the
product itself. In terms of products, the company must be able
to produce goods or services of quality that meet the
consumer's demand. Exploring the impact of combining
Industry 4.0 technologies and Lean Manufacturing tools on
organizational performance has been a popular topic in recent
years [1-3].

A good product or service of quality will increase consumer
satisfaction while increasing consumer confidence and loyalty
to the company. The critical factor that the company will
achieve is the profit obtained from its production results.
Achieving efficiency is the basis for obtaining the profit the
company expects. Many systems are implemented in order to
make the company more competitive and in demand by the

customer. The term lean production was first introduced by [4].

Lean is a dynamic process of change driven by a systematic
set of principles and best practices aimed at continuous
improvement [5]. The principles of lean thinking have gained
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widespread acceptance among production and operation
managers and have been successfully implemented across
various disciplines [6, 7]. Lean Manufacturing (LM)
definitions have been studied and analyzed by researchers and
practitioners worldwide. There are 33 definitions of lean
manufacturing as the evolution of its ideas, objectives, and
scope from 1988 to 2012 [8]. The lean concept emerged in
Japan following World War II, as Japanese manufacturers
recognized their inability to finance the extensive investments
needed to reconstruct their ravaged facilities. Toyota
manufactured autos with less inventory, labor, capital, and
problems while expanding its range of products. LM enhances
manufacturers' competitive advantage by decreasing expenses
and enhancing efficiency and excellence. Multiple writers
have recorded measurable advantages of using lean practices,
including enhancements in production lead time, processing
time, cycle time, setup time, inventory management, reduction
in defects and scrap, and overall equipment effectiveness.
Today, LM is one of the concepts used by many manufacturing
companies [2, 9-14]; this approach is derived from the Total
Production System (TPS).

Weigel [15] used LM in industries. By using LM, the
enterprise can form a productive framework that will make
performance more effective and efficient.

Taiichi Ohno, the leader of Toyota, is widely recognized as
the founder of the Toyota Production System, which acted as
the catalyst for adopting LM in the United States. Many firms
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utilized the identification of seven categories of waste,
including overproduction, waiting time, transportation, over-
processing, unneeded inventory, undesired motion, and
defects, as a means to enhance their system and productivity
[9, 16-19].

Some companies implementing LM can reduce waste and
overcome this challenge. LM makes the delivery process more
profitable [14, 15]. This philosophy is expected to make the
process more responsive to customer demands, reducing
different types of waste at the lowest possible cost. Serrano et
al. [20] shows that a value stream map developed within a lean
paradigm helped practitioners redesign production systems.

PT. XYZ is an industry that supplies oil and gas exploration
support equipment. PT. XYZ has implemented a make-to-
order/job shop production system where new jobs are carried
out when the company receives customer orders. One of its
products is producing threading coupling. Coupling is a part
of a pipe used in oil and gas exploration that connects the pipe
with the next pipe (pipe connection), both ground drilling and
offshore drilling. During the operation, it was found that some
issues related to waste in the production process occurred
frequently. This issue caused delays, unsatisfied customers,
and a loss in competition.

Therefore, LM approaches using Value Stream Analysis
Tools (VALSAT), Borda Count Method (BCM) [21], Root
Cause Analysis (RCA), and Failure Mode and Effect Analyses
(FMEA) are practical ways to reduce or eliminate waste that
occurs in the coupling production process [7].

Based on the research background, this study focuses on
identifying and prioritizing the critical factors causing waste
in the production line of coupling PT. XYZ using Value
Stream Mapping and Borda Count Method.

2. LITERATURE REVIEW
2.1 Lean manufacturing

Lean is the concept of side efficiency, and its main goal is
to continuously increase customer value through the
continuous increase of the value-to-waste ratio (the value-to-
waste ratio). The concept of lean is a systematic approach to
continuous improvement that emphasizes the reduction of
various kinds of unnecessary waste, whether it is waste of
activity or waste of resources that do not add value to the
product.

It is an important management subject that emphasizes
reducing waste in the process, working with lower inventories,
avoiding unnecessary investment, and strengthening the
overall business by reducing non-value-adding activities.

Identifying waste is crucial in achieving LM. Waste refers
to any activity that wastes time, resources, and space without
contributing to the satisfaction of requirements. There are
seven categories of waste that arise in the manufacturing
process. 1) Defect, 2) Unnecessary Inventory, 3) Over-
processing, 4) Transportation, 5) Waiting, 6) Unnecessary
Motion, 7) Over production. Additionally, it can elevate the
likelihood of equipment failure or result in personnel injuries
[21-23].

2.2 Value Stream Mapping (VSM)

VSM is one way of achieving constant process
improvement through VSM. A value stream is a complete
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group of some performance containing value-added and non-
value-added actions. Used to reduce the lead time of product
[10]. The values stream is regarded as the flow of products that
is initiated by the raw material and ends by the consumer. The
type of activity in the organization can be distinguished into
three, namely as follows: 1) Value Adding Activity (VA): This
activity can be said to be an activity that adds value, both to
the products and services produced by the company; 2)
Necessary Non-Value Adding Activity (NNVA), This activity
is an activity that should be done but does not give added value
to the process that is going on such as compliance, safety,
regulatory requirements, paper works, etc. One of the most
important components of continuous improvement initiatives
meant to maximize value and reduce waste across the whole
value stream is identifying and addressing NNV A activities. 3)
A non-value-adding activity becomes an activity that will be
reduced in the concept of lean thinking. These activities
include inspection and surveillance of workers.

2.3 Borda Count Methods (BCM)

The BCM, invented by Jean Charles de Borda, is a direct
technique for performing ranking calculations of several
alternative options [21]. This approach was employed to assess
the magnitude of waste and its impact on the process.

3. METHODOLOGY

The method used is the approach of LM and VSM. Figure 1
depicts the procedure undertaken to address the research
objective, beginning with the analysis of the current process
and activities and continuing until the implementation of the
improvement process.

Start
- 5 v 5
Literature > Analyzing current processes and activities
Review (Iaterviewing, readmg dokumwntation)
- | '
| Mapping current processes nnd activities
; {Docum: woterviews and observation)
Value Stream Identifying the problem and wastes m the current sitiaticn |
Mapping P (Merviews, video recording, photography, observation,
(VSM) and the use of stopwatches.)
" ] v
Borda Count Eliminanng the wastes and designing future state
Method (Questionare and Bramstromung )
Creating 2
ranking and v
prioritization I Implementation of a fiture state
of the detected v
Wastes using a
Pareto | Evalution of coupling production
diagram.
y
End

Figure 1. Research methodology

Primary data is obtained by employing interviews with
Production planning and inventory control (PPIC) officers and
Engineers, documentation using a video recorder and camera,
and a stopwatch to create the Current State Value Mapping and
identify the cause of waste. The Current State Value Mapping



was created by collecting production process data in the
research object, the cycle time, the number of available times,
and waste identification using seven types of waste. Secondary
data refers to the company production data and data on
rejected products, working hours and number of operators.

To identify the wastes, The following is a list of the seven
wastes.

(1) Defect

The threading process has the highest defect rate. Defects
can be reduced by employing skilled workers, using the right
tools and equipment for a quick setup, and correcting
production flaws such as a re-setup tool.

(2) Overproduction

In the event that market demand changes, overproduction
increases lead times and the risk of obsolete inventories.
Manufacturing produces more coupling than is needed right
away, which can result in excess inventory, which requires
money and warehousing space.

(3) Waiting Time

Material shortages, Inefficient scheduling, or equipment
breakdowns can cause delays between production phases,
which can result in idle time for personnel and equipment and
lower overall productivity. One way to cut waste is to
minimize waiting times by making better use of scheduling
and planning.

(4) Excess Inventory

High work-in-progress (WIP), Keeping more raw materials
or completed goods on hand than what is required to meet
current production demands, can result in waste because of the
associated expenses of storage, the possibility of damage or
obsolescence, and the tying up of capital.

(5) Transportation

Premature transfer of raw materials or completed goods
inside a factory or between sites can waste money, effort, and
time. Waste in transportation can be reduced by optimizing
material flow and arrangement.

(6) Overprocessing

Excessive machining or other processing stages beyond
what is called for by the specifications of the client can lead to
time, energy, and resource waste.

(7) Motion Waste

Moving items, overusing tools and equipment, or being
around a lot can make workers less productive and put them at
higher risk of mistakes. Motion waste can be reduced by
setting up workstations properly, putting ergonomic upgrades
into place, and offering appropriate training.

4. CASE STUDY AND EXPERIMENTAL STEPS

PT. XYZ is one of the OCTGs based in Indonesia's Riau
Province Island. In its activities, it always strives to maintain
quality and improve its production capacity. However, the
company is often faced with various obstacles. The obstacle
faced by the company, especially the coupling shop
department, is not achieving the daily production targets
scheduled by the planning production and control department.
Based on the production capacity issued by the PPIC
department, for a coupling size of 3-1/2 inches in 1 hour, the
amount to be produced is 6.9 pcs. The output used as a
reference is the output of a threading machine or CNC. The
machine capacity in a day (24 hours) is 166 pcs. The daily
target given by the PPC department is 70% of the total
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production for 24 hours. So within a day, the coupling
department must produce output for the order of 116 pcs
couplings per machine. In the production process, PPC
requires output of as much as 348 pcs coupling per day, so the
coupling shop department allocates three machines for the
manufacturing process. The average achievement is below the
target of 66.89% of the 70% target or only capable of
producing 9,747 out of 10,200 pcs of coupling. The problem
in the coupling shop department of PT. XYZ is not achieving
output according to the target by the PPIC department; from
the above data, it can be indicated that in the production
process, there is still waste due to production delays, waiting,
and defects that affect additional costs and reduce production
efficiency.

4.1 Current state analysis and problem identification
Some steps to identify waste using VSM, namely:

a. Draw customer, supplier, and production control.

b. Draw outbound shipping and truck symbols with the
frequency of delivery.

Cc. Draw inbound shipping symbols and trucks with
freqiience of delivery.

d. Add process boxes in sequence from left to right.

e. Enter adatabox containing the following information:
(a) Cycle time, which is the time it takes for an
operator to complete one unit of the part. (b) Change
over time, that is, the time spent between one product
and the following product. (c) Operator, the number
of workers in each production process. (d) Uptime
(%), which is a presentation of the average of the total
available time in which a workstation can actually
operate. (¢) The quality rate is the average percentage
of defective products.

f. Add communication arrows and write down the
method and its frequency.

0. Add the process attributes that are listed in the data
box.

h. Add the operator symbol with its number.

i.  Add the location and level of supply in the production
units.

j. Add the push, pull, and FIFO symbols (first in, first
out).

k. Add other information that may be useful.
. Add productive working hours as applied by the
company to meet demand.
Count the lead time and put it on the timeline. For
process activity, the value of lead time is the waiting
time of material for further processing. For
transportation activity, lead time represents the wait
time for material to be transported. For inventory, the
time of lead is the duration of storage of material.

n. Count the total cycle time and total lead time. Adds
the total of value-added and non-value-added time to
the bottom timelines and is placed as a single
information box.

4.2 Process activity mapping (PAM) is used to present the
PPIC department's production process in detail

Activity that lasts during the production process. PAM is a
method of visually representing and analyzing the order of
activities in a production process. It offers a comprehensive



outline of the sequential procedures entailed in manufacturing identify whether a process can be more efficient, and find
a coupling, commencing from initiation to completion see improvements that can reduce waste.
Table 1. This tool aims to eliminate unnecessary activity,

Table 1. The flow of the current coupling product

Activities Explanation Distance
Cutting Material Process for coupling. The raw material is a 12-meter-long pipe-shaped 15
Sawing coupling material cut into a 180-mm-sized coupler material. For a 3.5-inch coupler product, meters
the material can be divided into about 65 couplings
oD The process of coating the outer part of the coupling material with the coating process using 10
. a CNC machine. The coating is done to obtain the size of the coupling according to the
Machining o . meters
requested specifications. The OD machining process can be seen.
Markin Giving an identity to the coupler. This identity is a product requirement that will be used 10
ng from the beginning of the production process until the product is subsequently shipped and
Machine meters
used by the customer
Threading is the process of making a thread on the coupling. It is made using an automated 30
Threading CNC machine. According to its function, coupling is a pipe connector with a threading meters
system.
MPI Inspection process to detect any damage or defect to the coupling product both on the 20
surface of the inner and outer tubes meters
. Laying of the tubes to protect them from rust and also improving the performance of 10
Phosphating : :
couplings when connected to the pipes meters
} The process of giving the standard color identity to the coupling according to the material 50
Painting hardness. The process is carried out by coating the outer part of the coupling with special
- - e meters
paint according to the specified standard
Storage Store the final product n/a
4.3 Identification of waste occurrence The manufacturer must calculate the time required to meet
the customer's request for a specific quantity of units, taking
Each process identifies the waste present in the production into account the speed at which they can produce them. The
process by analyzing cycle time, lead time and uptime. To customer requires a total of 116 couplers per machine on a
identify the wastes, the distances and the production layout daily basis. This statistic is derived from the CNC threading
were important to be determined in early state. Lay out of machine's capacity. In the production process, two shifts are
coupling department is shown in Figure 2. employed, each lasting for 10.5 hours. The daily working time

is determined by multiplying 10.5 by 2 and then multiplying
4.4 Distribution of the Borda Count Method questionnaire the result by 3600, yielding 75,600 seconds or 1,260 minutes.
According to the production data from February 2022, the

After identifying the waste occurring on the basis of seven expectations of customers.
wastes, the priority waste selection is made and followed by
the BCM. This is done by spreading queries to the parts related Takt time——orng hours per day_75600 _ g1 7 second /pes
Customer demand 116

to the coupling production process in the coupling shop.
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Based on the calculation, the takt time was 651.7 seconds or
10.87 minutes. Takt time calculation relates to the amount of
demand from the customer each month, so the size of the takt
time can vary according to the actual customer's request, and
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Figure 2. Lay out of coupling department

5. DATA COLLECTION AND CALCULATION
5.1 Data collection

Gathering data through observation, interviews, and team
discussions provides a thorough method for comprehending
and analyzing the production process. The process flow of
connecting the product is depicted in Table 1. The procedure
commences with the act of sawing and concludes with the act
of storage.

In addition, the data processing involves analyzing defects,
measuring uptime, calculating distances, optimizing layouts,
determining takt time and cycle time, and managing the
production schedule, among other tasks.

Relevance distance and lead time are fundamental notions
in the field of production planning and scheduling. Relevance
distance pertains to the duration required for alterations in
demand or supply to impact production choices, enabling
prompt modifications to production strategies. Figure 2
displays the current layout of the coupling department,
depicting the flow from the inlet to the storage area.

Lead time refers to the duration between when an order is
placed and when it is delivered, and it is influenced by factors
such as production capacity and inventory levels. Both
principles, namely aligning production operations with
market demand and ensuring timely delivery, are crucial for
synchronizing output with market needs and guaranteeing
punctual shipment.
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Product defect data is required to determine the quality rate
in each area or to couple production processes in a single
production process. Table 2 shows product defects and
operational uptime for February 2022. From the table, it can
be seen that the highest number of defects is at Threading (29),
followed by OD Machining (3), Sawing (2), and Phosphating
(2), and the rest had no defects. The more defects there are,
the lower the quality rate.

Elevated defect rates can have a substantial impact on the
efficiency of production, the effectiveness of quality control
systems, customer satisfaction, supply chain management,
and the cost associated with poor quality (COPQ). They
contribute to elevated expenses in rework, repair, and scrap,
resulting in extended lead times and escalated costs. Analyze
the defect rates to determine if there is a requirement for
expanded quality control processes, improved inspection
procedures, more stringent standards, or greater training for
production staff. Deficiencies might also impede the flow of
goods, impacting the connections with suppliers and
customers. Examining the frequencies of flaws aids in
identifying the underlying causes and mitigating the
occurrence of future defects.

Uptime refers to the amount of time a machine is
operational during a given day. Uptime was calculated from
the total amount of time a machine actually ran versus the time
it was scheduled to run. In Table 2, the lowest uptime, which
was at Threading, had a rate of 63.65% when compared to the
other process.



Table 2. Information regarding product defects and uptime

No Process No of Product No of Defect Quality Rate chﬁgqu;ed Actu_al Run %
(pcs) (pcs) (Minute) (Minute) Uptime

1 Sawing 2.401 2 99,9% 1260 1096.2 87

2 OD Machining 2.398 3 99,8% 1260 1246.9 98.96
3 Marking 2.398 0 100% 1260 1248.2 99.06
4 Threading 2.365 29 98,8% 1260 802.0 63.65
5 MPI 2.365 0 100% 1260 1231.7 97.75
6 Phosphating 2.365 2 99,9% 1260 1181.3 93.75
7 Painting 2.365 0 100% 1260 1207.5 95.83
8 Stencil Marking 2.365 0 100% 1260 1225.9 97.29

5.2 Data calculation

After acquiring the essential data, the subsequent action
involved doing calculations utilizing the designated formula.
The quality rate was calculated by dividing the number of
defects by the number of products produced and then
multiplying by 100. For example, (2/2401)x100=99.9%. The
uptime was calculated by dividing the actual time by the
scheduled time and then multiplying by 100. For instance,
(1096.2/1260)x100=87%. These calculation results can be
found in Table 2.

6. RESULT AND DISCUSSION

Upon completion of the data-collecting process, the current
VSM was created, as depicted in Figure 3. VSM analysis is a
technique employed to visually depict and evaluate the
present state of a manufacturing process within the coupling
department. The objective of this is to identify inefficiencies,
wastage, and potential areas for enhancement. The VSM
drawing process, as previously said, begins with client
demand and concludes with product shipping. Cycle time was
measured using a stopwatch during the production process.
The process of sawing to shipment takes ten days, with a total
value-added time of 2291.15 seconds. The identification

OO MACHINNG

NNVA has a score of 78.13%. It signifies that further
enhancement is still necessary.

Process activity mapping

Activity taking is also seen and compared with the existing
Standard Operation Procedure (SOP). It also documents
activities carried out outside the SOP so that it can be clearly
seen what activity the operator carries on a waste. Grouping
activities are divided into five categories, namely:

O=Operation, T=Transportation, /=Inspection, S=Storage,
and D=Delay.

PAM classification can be categorized into three categories,
namely, value-added activity (VA), non-value added or non-
valued activity (NVA), and activities that are not value-added
but necessary in the production process (NNVA). NNVA
activities are tasks or processes in a production system that do
not directly create value for the client; however, they are
considered essential for the functioning of the system. These
operations are crucial for ensuring safety, adhering to
regulations, and maintaining the general functionality of the
process, although not directly impacting product quality or
customer satisfaction.

STING
NAKKCNG

Figure 3. Current VSM
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Table 3. Process activity mapping

A . . Activities Classification

No Activities Time (Minute) O T 1S D VA NVA NNVA
1 Material inspection on sawing cabinet 10 X X
2 Insert material to rak sawing 12 X X
3 Mapping the measurement and number of coupling 40 X X
4 Insert the pipa to rak sawing 1 X X
5 Measure coupling using a caliper 2 X X
6 Process of sawing 5.83 X X
7 Check the sawing output using a caliper 1 X X
8 Put the cut to trolly 0.16 X X
9 Send the material to OD machining using a hand jack 5 X X
10 Write down the coupling in the report 0.5 X X
11 Take the material from rak 0.5 X X
12 The process at OD Machining 0.72 X X
13 Measure coupling dimension 0.5 X X
14 Pull out material from machine to trolley 0.15 X X
15 Marking identity/coupling number 0.15 X
16 Send the material to the machine using a hand jack 5 X X
17 Unload material from the trolley 0.15 X X
18 Insert data number coupling to machine marking 0.15 X X
19 marking processing 0.67 X X
20 Load material to trolley 0.1 X X
63 Wrapping material for packaging 10 X
64 Sending material end-finishing 15 X X

Total 11 3 50

Based on the production process mapping described in
Value Stream Mapping in Figure 3, it can be seen that to
produce a coupling with a total of 116 pcs, the process lead
time is ten days. This is because the process is only the process
of receiving raw material into the production input. The lead
time measured in a VSM begins when the raw material begins
to enter the production phase to become a final product; that
is, it begins as the sawing process arrives with the stencil
marking process.

The mapping of process activities according to their
classification is shown in Table 3. For example, the material
inspection task for sawing cabinets required ten minutes. This
activity is categorised as non-value-added (NNVA) and falls
under the "inspection” category.

The percentage of activity based on the number of activities
and the time of activity can be seen in Table 4 below. The total
number of activities is 64, including activities with added
value or VA of 11 activities, that is, activity operations with a
percentage of 17.19%, activity with no added value, or NVA
of three activities with a percentage of 4.69%. Activities
without added value (NNVA) consist of 50 activities,
including storage, inspection, and transport activities, with a
percentage of 78.13%. Investing in a discussion on non-value-
added activity (NNVA) can significantly enhance the
efficiency of the production process. Through the elimination
of these operations, firms can achieve cost reduction, enhance
operational efficiency, elevate quality standards, and foster
higher levels of employee engagement. By prioritizing jobs
that provide additional value, they can decrease the duration
of cycles and enhance overall operating efficiency.

Furthermore, engaging in NNVA operations has the
potential to enhance product quality, minimize faults, and
augment customer satisfaction. By cultivating a culture that
promotes sustainable enhancement, firms can effectively
adjust to evolving market conditions, customer preferences,
and technological advancements. In general, the actions of
NNVA can be identified and improved in order to provide
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more value to customers.

Table 4. Summary of activity and time

Activities Amount Percentage Time Percentage

VA 11 17,19% 3819 1551%

NVA 3 4,69% 53 21,53%

NNVA 50 78,13% 155,03 62,97%
Sum 64 100%  246.22  100%

Activity clacification

17.19%

h 4.69%

\ 78.13% '

= VA =NVA = NNVA

Figure 4. Activity classification percentage

Based on percentage based on time, the activity has an
added value of 38.19 minutes with a percentage of 15.51%.
The activity that does not have an added value is 53 minutes
or 21.53%, see Figure 4. The non-added value of this activity
is in the sawing process. There are two activities that do not
have added value but have the same result: the mapping
activity before sawing and the measurement activity using the
caliper before cutting. The inefficient mapping activity takes
about 40 minutes in a single pipe material-cutting process. The
activity which has no value added requires 155.03 minutes or
62.97%. Based on the results of the process activity mapped,
the production process proves that there is still much



invaluable activity that needs to be done. Critical Waste
Determination with BCM.

Figure 4 presents the highest of number of actitivity was
non-value-added activity (NNVA) followed by Non Value (NVA)
activity and value added (VA). This suggests some activities are not
professional, it could imply that there are areas in the process that
may not be adding value or may not be meeting professional
standards.

Figure 5 illustrates that non-value-added (NNVA)
activities make up 62.97% of the total time spent, with non-
value-added (NVA) activities coming in at 21.53% and value-
added (VA) 15.51%. This distribution indicates that actions
that do not immediately add value to the end product.

Activity based in time

* VA =NVA

NNVA

Figure 5. Activity classification based on time

The critical waste determination is done by determining
overproduction, defects, unnecessary inventory, inappropriate
processing, excessive transportation, waiting, and unnecessary
motion, using the Borda Count Method. The use of this BCM
method by distributing a questionnaire (Appendix 1) to
respondents of five people to the related and directly
responsible parts of the production process, i.e., supervisor of
production, inventory raw material in this case, supervisor
yard, production planning control (PPC), quality assurance
(QA), and inventory finish part or warehouse. The score
requirement is that one (1) is the highest value or waste that
often occurs, while seven (7) is the lowest or waste that rarely
occurs in the process on the production floor. The results of
the BCM seven (7) waste questionnaire can be seen in Table
5.

Table 5. BCM respondent's score

Respondents

Waste Resp Resp 5

Resp2 Resp3 Resp4
Category Code (P;C) (Prod) (QA) (Yard) (St)ore

Overproduction O 3 6 4 5 5
Defects D 1 2 1 2 1
U nnecessary Ul 4 7 3 4 3
inventory
Inapprop_rlate P 6 5 7 5 7
Processing
Excessive — pp 3 4 4 7 1
Transportation
Waiting W 1 2 2 1 2
Unnecgssary UM 7 2 6 2 6
Motion

The BCM assigns scores ranging from one (1) to seven (7).
The higher the score, the higher the waste rate. Table 6 clearly
indicates that the defect is the most prevalent issue, followed

by waiting, excessive transportation, unnecessary inventory,
overproduction, unnecessary motion, and, finally,
inappropriate processing. The score was established by
respondents who were actively involved, such as PPC, QA,
Production, Yard, and Store person in charge. All of them
provided scores as indicated in Table 6. Figure 6 displays the
waste using a Pareto diagram to determine the impact of the
actions done on the waste.

Table 6. Questionnaire result of BCM

Waste Category Score Rank

O 17 5
D 33 1
ul 19 4
IP 10 7
ET 21 3
w 32 2
UM 17 6
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Figure 6. Waste category

Based on the results of the critical waste identification
questionnaire with the BCM, we obtained the two highest
critical ratings of waste waiting with a score of 33 and waste
defects with a point of 32, then critical wastes that urgently
need to be dealt with on the production floor of PT. XYZ is
wasted waiting and wasted defect.

6.1 Defect wastes

Defect waste in the threading process is closely associated
with waiting time. The leading cause is the production delay
caused by the necessity to reset due to damage. This damage
not only causes delays in production but also adds to the
occurrence of waste flaws during the threading process. Hence,
it is imperative to tackle faulty waste in order to minimize
manufacturing process delays and enhance overall efficiency.

6.2 Waiting waste

During the process of sawing, an additional type of waste
was identified: non-value-added operations. More precisely,
two actions were identified as having no added value yet still
leading to the same outcome. The tasks encompass the first
mapping procedure performed before sawing, as well as the
measurement process employing a caliper prior to cutting. The
mapping task, specifically, is inefficient and requires around
40 minutes to finish for a single procedure of cutting pipe
material. It is crucial to identify and solve these actions that do
not contribute value in order to optimize efficiency and
minimize waste in the sawing process.

Both of these wastes have a significant impact on important
areas of the PT. XYZ production floor is the area of CNC



threading. The waste waiting on the threading process, which
is closely related to the waste defect, is the inhibition of the
production process caused by the re-set-up tool due to damage.
According to experts at the company, waste waiting and waste
defects are a priority to be resolved and dealt with immediately.

Although this study did not prioritize other types of waste,
focusing on the two specific wastes found in the threading is
anticipated to have a more extensive influence. Addressing
these primary sources of waste can lead to enhanced efficiency
and process optimization that will have a positive impact on
the overall production system. This method acknowledges the
interdependent relationship between waste in manufacturing
processes, wherein targeting one aspect of inefficiency might
result in subsequent enhancements throughout other areas.
Hence, although the initial emphasis is on certain forms of
waste, the eventual objective is to achieve a broader and more
enduring enhancement in total waste reduction and process
optimization.

7. CONCLUSION

By employing Value Stream Mapping (VSM), it is apparent
that the lead time was ten days. After examining all processes,
it was found that the threading process had the highest defect
rate, with 29 defects. This was followed by OD machining
with three (3) errors, sawing with two (2) defects and
Phosphorating with two (2) defects. The defect rate of
threading is 98.8%, which is lower compared to other
processes due to a defect problem. By employing the Borda
Count Method, it was established that faults and waiting
wastes had paramount significance and were impeding the
company's capacity to achieve its objective. VSM is a strategic
methodology that surpasses simple visualization in order to
enhance processes. This organization leverages its capacities
to foster positive transformation, foster cooperation, and
cultivate a culture of ongoing improvement, enabling it to
sustain success in the present competitive environment. VSM
entails not only visualizing processes but also strategically
utilizing them to enable positive transformation, promote
collaboration, and develop a culture of ongoing improvement.
To align with the organization's objectives, it is advisable for
the firm to prioritize correcting defects and minimizing
waiting times. By adopting these suggestions and cultivating
an environment that values ongoing enhancement, the
organization may establish a strong position for long-term
success and competitiveness in the dynamic market
environment.
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