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PROCESS IMPROVEMENT TO REDUCE WASTE IN THE BIGGEST
INSTANT NOODLE MANUFACTURING COMPANY
IN SOUTH EAST ASIA
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Industrial Engineering Department, Universitas Bunda Mulia, Indonesia

This research was conducted at the biggest instant noodle manufacturing company in South East Asia. In the process
of producing instant noodle, there is inability to reach the target number of production, this is due to quality factor and
waste in the use of raw material. Research uses lean six sigma method. In the define phase, the process of identifica-
tion of waste is carried out by making Value Stream Mapping (VSM) and Waste Assessment Model (WAM) to find out
the dominant waste. At the measure phase, the CTQ is decided and calculates the sigma level. In the analyze phase,
analysis is done by using Value Stream Analysis Tools (VALSAT),determining the type of dominant defect through
the Pareto diagram and knowing the causes of defects with fishbone diagram. In the improve phase, improvement is
made based on the highest Risk Priority Number (RPN) value that is known through the FMEA method. At the control
phase, the handle process is carried out so that repairs are carried out continuously. The research finds the highest
waste weight is due to defective products of 25.03%, sigma value of 4.75, and activities that gives value added (VA)
had the highest percentage of 71.31%.The conclusion of this research is the improvement recommendations that is
given to reduce the cause of failure of cutter of label machine cuts body label on the type of failure of the label sealer
cutting process is not suitable with standard. The improvement step is to close the distance up between the conveyor
and the conveyor table in the wrapping area This study aims to overview the ability of ventilated blades to improve
the performance of the Savonius rotor based on CFD simulation. Rotor performance is analyzed by static torque,
pressure profile, a airflow profile and vortex area.
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INTRODUCTION provement in the production process is needed to reduce

o waste (Grzelczak & Lewandowska, 2016).Waste can be
Based on data from the Central Bureau of Statistics re-  jnterpreted as all activities that do not provide non-value

garding the production growth in the fourth quarter of  54ded activities to the course of a production process.
the manufacturing industry in 2017 which is released on  Tpe impact appeared if a production process is wasteful,
February 1, 2018, the growth of the large manufactur-  namely the value of the product offered by the company
ing industry is experiencing an increase of 5.15%.This {5 customers will decrease (Gaspersz& Fontana, 2017).
growth increases if it is compared to the growth of the  Therefore, an improvement is needed to reduce waste
manufacturing industry in the fourth quarter of 2016.  §ye to activities that do not give valueadded so that the

The increase in the growth of the medium large manu-  osources managed by the company run optimally.
facturing industry was contributed by the food industry

by 15.28%, and the transportation industry by 14.44%.
The high percentage of manufacturing industry produc-
tion growth contributed by the food industry illustrates
the very tight competition conditions among food pro-
ducers. The way to survive in this competition is to in-
crease the productivity and quality of products produced,
and reduce production cost (Gupta, 2013).The effort that
needs to be done is to reduce waste in the production
process. Reduced waste can give a good impact on the In Table 1 it can be seen if the production output on line
production process, namely the production process can 10 has the highest failure rate to reach the target set.
run more effectively and efficiently. The process of im-  The thing that causes the line is not able to reach the

Figure 1 is the 10 stages of the production process of
making instant noodles. If the entire process is imple-
mented properly, it can produce instant noodle products
in accordance with quality standards. Based on the ex-
isting reality, there is still production line that produce
instant noodle products that are not in accordance with
quality standards. The non-fulfillment of quality stan-
dards makes the company unable to reach the target set.

Sifting — Mixing —— Pressing —— Steaming — (l:;::;?;‘;d—- Frying — Cooling —— Wrapping —

Quality

Control Packaging

Figure 1:The process of producing instant noodles
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Table 1: Number of Actual Data that doesnot Match Target

Production Line

112134156 (7]8]9]10

Number of Failure in Reaching Target Output (July 2018) 811019 (4|6 |7 |11]9 |13]|17

production target is that the product produced is not in
accordance with quality standards and the emergence
of waste.

Table 2 contains the total cost of using raw materials for
July 2018. Table 2 shows that the company suffered a
loss of IDR 210,084,322 due to the addition of raw ma-
terial usage.

In Table 1 it can be seen if the production output on line
10 has the highest failure rate to reach the target set.
The thing that causes the line is not able to reach the
production target is that the product produced is not in
accordance with quality standards and the emergence
of waste.

Table 2: Raw Material Usage Cost Data July 2018

Total Cost of Using Raw Ma-
terials

Total Standard Cost for Using
Raw Materials

IDR 4,078,760,222

IDR3,868,675,900

Cost Difference IDR210,084,322

Table 2 contains the total cost of using raw materials for
July 2018. Table 2 shows that the company suffered a
loss of IDR 210,084,322 due to the addition of raw ma-
terial usage.

To reduce the two causes of not achieving production
targets, lean methods are used to reduce waste or any
activities that do not give non-value added activities and
the Six Sigma method is used to improve the quality of
products. Lean Six Sigma is a methodology for improv-
ing quality and minimizing waste (Hassan, 2013).

Research regarding improvements in the production pro-
cess to reduce waste by using the lean manufacturing
approach has been carried out by Rekha et al.(2017). In
their research, Rekha et al. (2017) are able to reduce idle
time and leadtime due to bottlenecks and the impact of
reduced cycle time is an increase in customer demand
from 3,560 units / month to 4,320 units / month.

Previous research regarding quality improvement in the
production process with the six-sigma method, has been
carried out by Kumar et al. (2014) which examines effort
to reduce defects and increase the level of sigma.The
result of the researchwas an increase in the sigma level
from 3.80 to 5.03 sigma.

Indrawati & Ridwansyah (2015) ever combined the lean
and six sigma approaches. In their research in the iron
ore company, Indrawati & Ridwansyah (2015) are able
to map the causes of waste and defect. Bassed on the
research, it was obtained some proposals, such as re-
design the dust collector chute, create standard operat-
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ing procedures for the process of weighing and install
vibrometer and nitrogen.

The formulation of the problem in this study is to deter-
mine the weight of waste that occurs in line 10, deter-
mine the level of sigma, determine the dominant factors
that cause the emergence of waste, and give recommen-
dations for improvements to reduce waste and increase
the level of sigma.

LITERATURE REVIEW
Lean Manufacturing

Lean Manufacturing is a useful approach to reduce
waste and activities that do not give valueadded to the
product (Neha et al., 2013). Lean provides a way for the
company to maximize the value received by customers
and reduce waste in the production process through rad-
ical continuous improvement by flowing products (mate-
rial, production process, output) and information by using
a pull system (Gaspersz& Fontana, 2017).The lean ap-
proach has an advantage, namely it can identify activi-
ties in the production process within the company, such
as Value Added (VA), Non Value Added (NVA), and Nec-
essary Non Value Added (NNVA). The following is a de-
scription of VA, NVA, and NNVA (Hines & Taylor, 2000).
VA includes activities that are able to provide valuead-
ded to products, such as the process of folding, sewing,
steaming and others. NVA includes activities that need to
be reduced, activities do not provide valueadded to the
product, such as waiting activities. NNVA includes activi-
ties that are not able to provide valueadded, but are very
necessary in carrying out production processes, such as
inspection, taking equipment to carry out the operation
process, and moving products.

Six Sigma

The six sigma concept was introduced by Bill Smith in
1986 (Supriyanto & Maftuhah, 2017). Six sigma is a
method of improving quality and has a goal to produce
products and services that approximate a perfection
(Uluskan, 2016).In Six Sigma, there is a strategy that is
useful to increase the number of customers, the strate-
gy is carried out by reducing product defects, minimizing
variations and increasing capability in the manufacturing
process (Kabir et al. 2013). By implementing Six Sigma,
the best companies in the United States can increase
the effectiveness of all production equipment used sig-
nificantly from 40% to 85% (Sujova et al. 2016).

Lean Six Sigma
Lean Six Sigma method is a combination of Lean and
Six Sigma methods. The lean six sigma method is de-
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fined as a business philosophy, systematic and systemic
approach that aims to identify and reduce waste or all
activities that do not provide non-value added through
continuous improvement to achieve six sigma perfor-
mance level, by flowing products (material, work-in-pro-
cess, output) and information by using pull systems from
internal and external customers to achieve superiority
and perfection, by producing only 3.4 defects in every
one million opportunities or operations (Gaspersz & Fon-
tana, 2017). Lean Six Sigma methodology focuses on
controlling the performance of a process to stay at the
best level by following five stages, namely DMAIC (De-
fine-Measure-Analyze-Improvement-Control) (Singh &
Lal, 2016).

Waste

Waste is all activities in the production process that do
not provide valueadded (non-value added) to the prod-
uct. Basically, waste is divided into two main categories
of waste. The first type of waste is all activities that do
not produce valueadded in the initial process to the end
of production along the value stream. For example, in-
spection activities and supervision of workers. The sec-
ond type of waste is an activity that does not provide
valueadded and needs to be eliminated immediately, for
example the finished product has a defect or there is a
procedural error in the production process (Gaspersz &
Fontana, 2017). Generally, there are seven wastes that
arise in the production process, namely overproduction,
defect, unnecessary inventory, inappropriate processing,
excessive transportation, waiting, and unnecessary mo-
tion (Hines & Taylor, 2000).

DMAIC

In the define phase, defining problem that emerges is
done by making a SIPOC diagram (supplier-input-pro-
cess-output-customer), which is made an illustration of
the flow of raw materials and information using VSM
(Value Stream Mapping), and identifying the waste that
emerges in the production process by using WAM (Waste
Assessment Model). In the measure phase, the determi-
nation of critical to quality (CTQ), making a control chart
and searching the value of the defect per million oppor-
tunity (DPMO) and the conversion of DPMO value to the
sigma level (Kumar et al., 2014).In the analyze phase,
the root cause of the problem is identified. The tools
used at this stage are VALSAT (Value Stream Mapping
Tools), pareto diagrams and fishbone diagrams (Sujova
et al., 2016). The improvement phase aims to formulate
improvement recommendations for the problems that
have been identified. The thing that is done at this stage
is to make FMEA (Failure Mode and Effect Analysis)
(Nandakumar et al., 2014). The control phase aims to
maintain improvements based on recommendations for
improvements that have been given at the improvement
phase and implementpreventiveaction against failure or
production process error that can lead to defect (Kaid et
al., 2016).
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RESEARCH METHODOLOGY

The focus of the research is directed on the line 10 that
produce instant noodles for IDM productGS flavour. Pri-
mary data is collected by conducting interviews, giving
questionnaires, and observing. The interview aims to
know the changeover time, material flow and information
in the production process. The questionnaire was dis-
tributed to nine sections of production supervisors and
a production planning and inventory control (PPIC) em-
ployee. Secondary data is collected by recording data
and information from company reports, the data collect-
ed is data on the number of operators, the amount of
production during July 2018, the number of daily raw ma-
terial usage and the number of defective products.
Observations are carried out for six weeks, where the
purpose of observation is to know the course of the pro-
duction process, to find the cause of the emergence of
defect and waste during the production process. There
are two types of questionnaires given to respondents,
namely a questionnaire that has a function to identify
the relationship each waste on the production floor and
a questionnaire that aims to obtain the weight of each-
waste(waste assessment questionnaire).To identify the
relationship each waste (first type questionnaire), a
questionnaire is given to four sections of the production
line supervisor and a PPIC employee, while the question-
naire on the waste assessment questionnaire (second
type questionnaire) is given to the five sections of the
production supervisor. To find out the changeover time,
material flow, and various information in the production
process, an unstructured interview is conducted with the
production supervisor and PPIC department employees.
Data regarding the number of production operators, the
amount of production, total daily use of raw materials
and the number of defective products obtained through
company reports.

DATA ANALYSIS AND RESULT

Define Phase

The things carried out by the author at this stage are
to make a supplier-input-process-output-costumer
(SIPOC) diagram, value stream mapping and the con-
cept of waste assessment model. SIPOC diagrams are
used to emphasis the physical flow coverage illustrated
in value stream mapping. Tables 3 and 4 show the flow
from suppliers to customers both external and internal.

Value Stream Mapping

Table 5 contains each operation in the production pro-
cess and the results of processing data used for data
boxes in VSM. In the table, the biggest uptime is 100%,
this is caused by the changeover time of 0 seconds.
Based on VSM process, the time obtained for non value
added activities is 211.14 seconds and the value adde-
dactivities time is 539.89 seconds, while the total time
from the waiting activity for the flour mixture to enter until
the quality control process is 751.03 seconds.
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Table 3: External SIPOC Diagram

Party Supplier Input Process Output Customer
Wheat flour and | Wheat flour and
tapioca flour tapioca flour
Cooking oil Cooking oil
Seasoning Seasoning wra Instant noodles that Instant
wrap, seasoni?\ o"p, have been packed noodles for IDM
External seasoning oil and crackgerS' Making instant with label and product GS flavour
xterna and crackers; Lye ’ noodles passed the process inside a sealed
Lye quality control box and there is a
Label Label production code
Clean water Clean water
Duct tape, ink Duct tape, ink
and carton and carton
Table 4: Internal SIPOC Diagram
Party Supplier Input Process Output Customer
1. Emphasis
2. Steaming Instant
3. Cutting and folding noodles th_at have been
Mixi 4. Frying packed with label and Packadi
Internal P Xing Flour dough ' , passed the process ackaging
rocess 5. Cooling quality process
6. Wrapping control
7. Quality control
Table 5: Data Processing Results for Value Stream Mapping
No. Operation Cycle Time (s) Change&‘;er Time | yotime (%)
1. Making of bottom flour dough sheet 38,89 240 99,05
2. Making of top flour dough sheet 38,21 240 99,05
3. Union of top and bottom flour dough sheet 53,79 240 99,05
4. Making of noodle strands 3,50 240 99,05
5. Wave forming on noodle strands 3,31 240 99,05
6. Steaming noodle strands 150,10 600 97,62
7. Cutting and folding noodle strands 11,24 240 99,05
8. Frying noodle 166,97 600 97,62
9. Cooling noodle 31,33 240 99,05
10. Placing seasoning wrapper 5,03 240 99,05
11. Placing seasoning oil and cracker wrapper 4,65 240 99,05
12. Wrapping noodle with label 10,48 180 99,29
13. Quality Control 22,39 0 100
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Identification of Waste with a
Waste Relationship Matrix (WRM)

The initial stage of the waste identification process is
started by distributing questionnaires to five respon-
dents, namely four sections of the production line super-
visor and a PPIC employee. Respondent's answer (in
letter form) then proceed to the weighting process. The
answer is entered into the WRM table. The letters in the
WRM table are converted to numbers (A=10,E =8, | =
6, 0 =4, U =2and X = 0), then the conversion resultis-
put in the Waste Relationship Value table.

In Table 6, it can be seen that the largest percentage
is from defect and to defect, where the percentage is
18.92% and 20.72%. The amount of these two percent-
ages shows that the waste due to product defects can be
expressed as waste caused by other waste.

Identification of Waste with a
Waste Assessment Questionnaire (WAQ)

There are 68 different questions in the WAQ question-
naire. Table 7 shows that the biggest waste percentage
is waste due to product defects (25.03%).

Measure Phase

This stage is started by setting the quality criteria (criti-
cal to quality) according to the company, then calculating
the DPMO value and sigma level. Table 8 is a quality
criterion (CTQ) which is done by recording the factors
that affect the product defects listed in the company's
production report.

C

Control Chart

P control chart (P-Chart) is used in this research,
Figure 2 shows that the production process has been
controlled and the process capability can be calculated
to obtain the sigma level. The value of P is 0.006281, the
UCL value is 0.007069, and the LCL value is 0.005493.

Sigma Level Calculation

After the data is controlled, the total production for July
2018 is 1,322,341 units, there are 11 quality criteria cho-
sen as the cause of the emergence of product failure.
The number of product defects in July 2018 was 8,306
units. For obtaining sigma value, data on the number of
production, criteria for defects and the number of defects
are used. Hence, the sigma value obtained in this study
is 4.75.

Analyze Phase

At this stage, analysis is conducted to the tools used and
looking for the root causes of the emergence of defects
in the process of making instant noodles. There are sev-
eral steps in the process carried out at this stage, namely
analyzing using value stream mapping tools, pareto dia-
gram and fishbone diagram.

Value Stream Mapping Tools (VALSAT)

Table 9 shows the results of VALSAT calculation
obtained through multiplication between weight
values with VALSAT matrix. Table 9 shows that PAM has
the highest value, which is equal to 540.96.

Table 6: Waste Relationship Value(WRV)

FIT O I D M T P W Score %
0 10 4 4 2 4 0 4 28 12,61
I 4 10 2 2 2 0 0 20 9,01
D 4 8 10 10 6 0 4 42 18,92
M 0 4 10 10 0 4 4 32 14,41
T 2 2 6 4 10 0 4 28 12,61
P 4 2 4 8 0 10 10 38 17,12
W 4 10 10 0 0 0 10 34 15,32
Score 28 40 46 36 22 14 36 222 100
% 12,61 18,02 20,72 16,22 9,91 6,31 16,22 100 -
Table 7: Result of WAQ Calculation
@) I D M T P w
Score (Yj) 0,21 0,18 0,18 0,21 0,17 0,17 0,19
Pj factor 159,08 162,32 392,01 233,75 124,99 107,95 248,36
Final result (Yj final) 33,90 29,47 70,65 49,19 21,03 30,28 47,69
Final result (%) 12,01 10,44 25,03 17,43 7,45 10,73 16,90
Rank 4 6 1 2 7 5 3
Journal of Applied Engineering Science Vol. 17, No. 2, 2019 207
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Table 8: Critical To Quality

No. Target cTQ
1. Noodle is cook
2. Noodle is not contaminated with foreign object
3. Strands of noodle are cut
4. Noodle doesn’t break
5. o _ _ Noodle doesn’t burn
6. Insst?anr: dnaorzdtlsaltshsausltta)anvggligizl'ty Size of noodle is suitable with standard
7. Noodle angle is suitable with standard
8. Light yellow noodle
9. Noodle doesn’t hollow
10. Noodle doesn’t shrink
11. Labelsealer cuttingprocess is suitable with standard
Table 9 : VALSAT Selection Results
Mapping Tool
_ Supply . : Demand - Physical
Waste Type | Weight Proc_:e_ss Chain Prodgchon Qqahty Ampli- DeC|_S|on Structure
Activity Variety Filter L Point
Mapping Response Funnel Mapping fication Analysis (a) volume
Matrix Mapping (b) value
Overproduction | 12,01 12,01 36,04 0 12,01 36,04 36,4 0
U’I‘:\‘fgr?tzsr?ry 1044 | 31,33 93,99 31,33 0 93,99 31,33 10,44
Defects 25,03 25,03 0 0 225,31 0 0 0
Unnecessary | 47 43 | 156,89 | 17,43 0 0 0 0
Motion
Transportation 7,45 67,05 0 0 0 0 0 7,45
'rl‘;‘;f’:g’s‘:iﬁgte 10,73 | 96,55 0 32,18 10,73 0 10,73 0
Waiting 16,90 152,09 152,09 16,90 0 50,70 50,70 0
Total 540,96 299,55 80,41 248,06 180,72 128,79 17,89
D Chait ot Bt ol Table 10 shows the sequence of activities based on VA,
. art of Defect Tota NVA and NNVA. In the summary, it can be seen that ac-
! U, tivities are very dominating during the production pro-
0.00700 [ e cess of making instant noodles.
: e Analysis of Dominant Defect Products with Pareto
% 0.00650 \ / Diagrams
g. S \ P=0.006281
a \/ V \/ \/ Figure 3 shows the types of defects that are selected to

0.00600

0.00575

0.00550 - I—I ]— LCL=0.005493
S 3 4 5 6 7 8 9 © 1
Sample

Tests performed with unequal smmple stzes

Figure 2: Result of P Control Chart
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be studied in depth, namely the label sealer cuttingpro-
cess is not suitable with standard, noodle angle is not
suitable with standard,noodles break, and strands of
noodle are not cut

Journal of Applied Engineering Science Vol. 17, No. 2, 2019
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Improvement Phase

Improvement recommendations are given to reduce
waste due to product defects that have been known
through a cause and effect diagram.

In Table 11, it can be seen that the cause of failure of the
labelmachinecuttercutslabelbody has the highest RPN
value, which is equal to 720. The improvement recom-
mendation given to reduce the cause of this failure is
to close the distance up between the conveyor and the
conveyor table in the wrapping area. The reason for the
close up of the conveyor table with the conveyor in the
wrapping area is to anticipate the easy shifting of the
noodle position when entering the packaging area due to
the difference in conveyor speed.

Figure 5 shows that the size of noodle is 10 x 9 cm, the
noodles are on a conveyor that has a size of 14.7 x 13.3
cm. Based on the picture, there is distance on the left
and right of the conveyor with a conveyor table. This dis-
tance can make noodles easily shifted because there is
no retaining the noodles position when filling the season-
ing wrap.

Figure 6 is improvement recommendation given to
the company, where the distance between the ta-
ble and the wrapping conveyor area is narrowed.

L

The purpose of giving this distance is to keep the
noodle position straight and not shift to the edge
of the conveyor. The position of the noodle which
is straight and is in the middle of the conveyor can
make a seasoning wrap, seasoning oil and crackers
fall right in the middle of the surface of the noodles.

Table 10 : Recapitulation of Calculation of Process
Activity Mapping

Activity Total | Time (s) | Percentage (%)
Operation 15 534,88 72,43
Transportation 14 129,6 17,55
Inspection 0 0 0
Storage 0 0 0
Delay 1 73,97 10,02
Total 30 738,45 100
Classification Total | Time (s) | Percentage (%)
Value Added 13 526,58 71,31
Non Value
Added 1 73,97 10,02
Nf;acﬁzszg’ d':g” 16 | 1379 18,67
Total 30 738,45 100

Pareto Chart of Defect Type
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Defect Total 8197 4276 2863 1492 743 633 473 364 847
Percent 412 215 144 75 37 32 24 18 43
Cum % 412 627 771 846 883 915 939 957 1000
Figure 3: Pareto Diagram Number of Defective Products
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Analysis of the Causes of Product Defects with Fishbone Diagram

Sensor holder is
loose

Man Material

Label slender of the supplier
is stacked neatly ina

Label sealer cutting process is not
suitable with standard

Noodle surface is not affected cardboard box
the autoloader machine
o sensor
Sensor position
shifts
There are many noodles that must
: Y be filled with seasoning wrap, There are folds on
Autoloader Emnw:nm doesn’t seasoning oil and crackers the label that packs
place seasoning wrap, / n0odles
seasoming oil or crackers info. )
the center of the top surface
of the noodles
Fatigue
The helper filled seasoning places
seasoning wrap, seasoning oil an
crackers beside the surface of the
noodles
Noodle position is Noodle position easily shifts
in sloping label > when they are on the
wrapping conveyor area
The noodle m:,a helper There are differences Cutter label machine
places noodle in a hurry in conveyor speed cuts body label
Noodle position is
The noodle filled helper : !
places the noodle for tilted and is on the -
Sy i, edge of the conveyor
reworking onto the wrapping
conveyor area in tilt position
The position of seasoning
wrap, seasoning oil or
crackers donot fall right in
the middle of the surface of
the noodles
Method Machine

Figure 4:Pareto Fishbone Diagram of Label Sealer Cutting Process is not Suitable with Standard
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Figure 5: Conveyor Table Distance with Wrapping Area-  Figure 6: Conveyor Table Distance with Wrapping Area-
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Table 11: Value of Risk Priority Number

. Work Failure . Improve
Failure Type Process Cause Failure Effect S|[O|D|RPN Recommendation
Rework appears, time is .
Cutter wasted to separate noodle QIosmg the
The labelsealer distance up

Wrapping | of label with labelthat is not suitable-

noodle machine with quality standard, waste |[10] 9 | 8 | 720
with label | cutslabel | appears andnoodlearebroken
body (the possibility of one potential
can appear)

between the
conveyor and the
conveyor table in
the wrapping area

cuttingprocess
is not suitable
with standard
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