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Keywords: The pharmaceutical industry has strict regulations and procedures to
Produk Suplemen, guarantee a quality system by implementing Good Manufacturing
OEE, Practices (CPOB) or current Good Manufacturing Process (cGMP). This
Biaya Produksi must be adhered to by the pharmaceutical industry to ensure the

safety, efficacy and consistent quality of the products produced. To
produce consistent quality, the pharmaceutical industry needs to make
continuous or ongoing improvements, one of the improvements that
must be made is reducing downtime and reducing defective products.
These improvements will increase the effectiveness of the machine.
One method that can be used is Overall Equipment Effectiveness
(OEE). This research aims to determine the effect of OEE values on
working hours and production costs (direct labor & factory overhead)
of supplement products by looking at the differences between actual
and standard. This research uses descriptive quantitative methods
followed by qualitative methods to find the root of the problem.
Quantitative by calculating the value of availability level, performance
level, quality level, OEE value, working hours and production costs
(direct labor & factory overhead). Qualitative with Focus Group
Discussion (FGD). The primary packaging production process for
supplement products in 2022 shows an availability level of 47.23%, a
performance level of 82.50%, a quality level of 95.78%, an OEE value
of 37.32%. This shows that the condition of packaging machine X is
not in prime condition because the overall OEE value is still below the
ideal value of 85%. The low OEE value has an impact on working
hours and production costs (direct labor & factory overhead) where the
T test results show a significant difference between standard and
actual (p-value (1.2829x10-6) < a (0.05).
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INTRODUCTION
The pharmaceutical industry has strict regulations and procedures to guarantee a quality
system by implementing Good Medicine Manufacturing Practices (CPOB) or current Good
Manufacturing Process (cGMP). This must be adhered to by the pharmaceutical industry to
ensure the safety, efficacy and consistent quality of the products produced. To produce
consistent quality, the pharmaceutical industry needs to make continuous or sustainable
improvements (BPOM, 2018). One of the improvements that must be made by the
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pharmaceutical industry is to reduce downtime and reduce defective products using the
Overall Equipment Effectiveness (OEE) method (Arianto, et al., 2021). Overall Equipment
Effectiveness (OEE) is a method used to measure machine effectiveness and evaluate
machine performance by taking into account several metrics, namely time availability,
machine performance and the quality of the products produced. This method has a very
important role in minimizing damage, improving machine performance and improving
product quality and thereby increasing the effectiveness of machines and systems within
the Company.

Low machine effectiveness and machine performance can potentially increase
packing process time due to high downtime. This can affect employee wages, where if
working hours are on target or less than target, it can save costs and directly affect the
production costs of primary packaging for supplement products, where production costs
should be reduced to a minimum if the machine is in prime condition, which is Overall
Equipment Effectiveness (OEE) value according to standards. Food supplements are
concentrate products where the product contains one or more minerals and/or vitamins.
Food supplements are consumed in certain and measured amounts to meet the needs of
minerals and/or vitamins in the body (BPOM RI, 2009). Vitamins are organic substances or
compounds that the body needs in certain amounts for the growth process and maintaining
the body's immune system, where vitamins are generally not synthesized by the body so
they need to be supplied from food, natural or synthetic ingredients (Triana, 2006).

Total Productive Maintenance (TPM) is a maintenance system that involves all parties
to eliminate breakdowns and downtime, maximize production activities, increase
productivity and product quality. One of the metrics used to evaluate machine effectiveness
is Overall Equipment Effectiveness (OEE) (Dewi, et al., 2016). OEE is the ratio of how many
products are made defect-free compared to how many can be made according to the
equipment design. A machine or process is said to have an OEE value of 100% if the
production process at the designed maximum capacity produces defect-free products
(Singh, et al,, 2018). OEE has 3 (three) metrics, namely availability, performance and

quality. Availability is the active time or time that equipment is available to be operated.
... Operating Time 0
Availability = Loading Time x100%

Downtime provided for production includes 365 days per year, 24 hours per day, and
7 days per week. This is an ideal condition. Planned downtime includes vacations.
Availability losses include equipment failures and replacements that indicate situations
where equipment does not run even though it is expected to run. Performance is the speed
at which a manufacturing unit operates as a % of unit capacity. Performance is calculated

using the following formula:

Net operating time
Performance = — x100%
Operating time

Quality is First Pass Yield or the number of products produced without defects. This
refers to the quality level which is a good percentage of the total produced. Yield Quality
losses refer to the situation when a line is in production, but there is a loss of quality due to
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ongoing production. Quality can be calculated using the following formula:
lity = (Processed amount — defect amount) 100%
Quality = (Processed amount) X °
The OEE value can be calculated using the following formula:

OEE = Availability X Performance X Quality

METHOD

The research method used is descriptive quantitative followed by qualitative to find the
root of the problem. This research uses primary data obtained through focus group
discussions (FGD) with personnel involved in the primary packaging process for
supplement products on packing machine X and secondary data in the form of
documentation results carried out by personnel every shift from January - December 2022.
Production costs, namely direct labor and factory overhead, are carried out with a T test
statistical analysis to see whether there are differences between actual direct labor and
factory overhead costs and the standards set by the Company, with the assumption that
standard costs have an ideal OEE value.

RESULTS AND DISCUSSION
Overall Equipment Effectiveness (OEE) is a method that can be used to measure machine
effectiveness by taking into account the measurement of 3 components, namely
availability rate, performance rate and quality rate. At PT Z Company, machine working
hours are divided into 2, namely Effective Working Hours and Production |dle Hours.
Effective Working Hours are the number of machine operating hours planned for a full
month (Total Machine Working Hours) minus Production Idle Hours. Production Idle
Hours is time spent setting up or shutting down, maintenance, fixing problems, defects,
and adjustments. Data on Effective Working Hours and Production Idle Hours for the
period January to December 2022 are presented in Table 1.
Table 1. Data on Effective Hours and Production Idle Hours for Primary Packaging
Production Process for Supplement Products in 2022

Total Working Hours Production Idle Hour Effective Hours
month . . .
(minutes) (minutes) (minutes)

January 17,750 7,350 10,400
February 14,130 6,485 7,645
March 30,105 11,794 18,311
April 18,730 7,741 10,989
May 12,930 5,390 7,540
June 18,255 8,250 10,005
July 23,175 9,635 13,640
August 15,990 6,935 9,055
September 14,535 7,490 7,045
Oktober 18,410 8,475 9,935
November 18,325 7,695 10,630
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Total Working Hours Production Idle Hour Effective Hours
month . . .
(minutes) (minutes) (minutes)
December 17,880 6,580 11,300
Amount 220,215 93,720 126,495
average 18,351 7,810 10,541
Persentage 100.00% 42.56% 57.44%

This effective hour is not used 100% in the primary packaging production process
because there is downtime that occurs and cannot be controlled. Based on the data in table
2, it shows that in 2022 running time will only be 47.23% and downtime will be 52.77% of
the effective hours available in 2022. The downtime value is higher than the effective hours
used for running supplement products. This shows that the supplement product production
process is ineffective.

Table 2. Running hours and downtime for supplement products in 2022

month Effective Hours (minutes) Running (minutes) Downtime (minutes)

January 10,400 5,830 4,570
February 7,645 2,866 4,779
March 18,311 7,922 10,389
April 10,989 5,330 5,659
May 7,540 4,025 3,515
June 10,005 4,038 5,967
July 13,640 5,253 8,387
August 9,055 4,540 4,515
September 7,045 4,055 2,990
October 9,935 5970 3,965
November 10,630 5,085 5,545
December 11,300 4,835 6,465
Amount 126,495 59,749 66,746
average 10,541 4,979 5,562

Persentage 100.00% 47.23% 52.77%

Downtime in the primary packaging production process for supplement products in
2022 is due to Opening/Sorting Waste/Products, Approval, Over Set-up Clean-up,
Technical Problems, Sorting bulk products and Over 5R in accordance with Figure 1.
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Downtime
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Figure 2. Downtime of the Supplement Product Production Process

The OEE value of primary packaging machines for supplement products from January
to December 2022 is presented in Figure 2. and the total OEE value in 2022 is 37.23%. The
OEE value is obtained from multiplying % availability, % performance, and % quality
(Singh, et al.,, 2018 and Setiawan, et al.,, 2021). The OEE value in 2022 will be between
25.48% and 49.92%. Meanwhile, the minimum standard value for Overall Equipment
Effectiveness set by the Japan Institute of Plant Maintenance is 85%. Each factor is 90%
availability, 95% performance and 99% quality level.

%OEE
H Availability Rate  ® Performance Rate Quality Rate = OEE
120,00%
100,00%

80,00%

60,00%

40,00%

<o MM R
0,00% Jan

Feb Mar Apr Mei  Jun Jul Agu Sep Okt Nov Des
B Availability Rate  56,06% 37,49% 43,26% 48,50% 53,38% 40,36% 36,20% 50,14% 57,56% 60,09% 47,84% 42,79%
B Performance Rate 89,50% 89,62% 86,06% 87,45% 75,26% 70,98% 74,78% 80,39% 82,59% 86,24% 82,84% 84,05%
Quality Rate 96,40% 93,03% 95,17% 97,00% 95,19% 94,96% 94,12% 96,13% 96,16% 96,33% 95,90% 97,83%
mOEE 48,37% 31,26% 35,43% 41,14% 38,24% 27,20% 25,48% 38,75% 45,71% 49,92% 38,01% 35,18%

The actual and standard supplement product production process working hours were
carried out with a T test to see the influence of the OEE value on working hours. Standard
working hours are assumed to be ideal OEE values. Actual and standard supplement
product production process working hours in 2022 are presented in Figure 3.
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Figure 3. Working hours for the supplement product production process

Table 3. Standard and Actual Working Hours T Test Results
Working Hours Std  Working Hours Act

Mean 211,9430556 305,8541667
Variance 2.040,065427 5.795,651673
Observations 12 12

Pearson Correlation 0,94137558

Hypothesized Mean Difference 0

Df 11

t Stat -8,815531513

P(T<=t) one-tail 1,2829E-06

t Critical one-tail 1,795884819

P(T<=t) two-tail 2,5658E-06

t Critical two-tail 2,20098516

Standard and actual DL costs are calculated according to the standard manhour for
the supplement product production process, namely 2 personnel.

Table 4. Standard and Actual T DL Test Results

DL Std DL Akt
Mean 10.886.666,99 15.710.505,13
Variance 5,38264E+12 1,52916E+13
Observations 12 12
Pooled Variance 0,94
Hypothesized Mean Difference 0
Df 11
t Stat -8,82
P(T<=t) one-tail 1,2829E-06

The effect of low oveerall equipment effectiveness (OEE) on working hours and production

costs of supplement products— Devilke Yandriyani et.al
534|Page


https://ejournal.seaninstitute.or.id/index.php/InfoSains

- Jurnal Info Sains : Informatika dan Sains
" Volume 14, Number 01, 2024, DOI 10.54209/infosains.v14i01
' ESSN 2797-7889 (Online)

] AN l\* STITUTE https://ejournal.seaninstitute.or.id/index.php/InfoSains
DL Std DL Akt
t Critical one-tail 1,80
P(T<=t) two-tail 2,5658E-06
t Critical two-tail 2,20

Electricity usage is calculated from working hours and adjusted to the electric
consumption of packaging machine X for supplement products, namely 4.5 kW.
Table 4. T Test Results for Standard and Actual Electricity Use
Electricity Tariff Std  Electricity Tariff Act

Mean 1.063.176,308 1.534.265,432
Variance 51.335.322.386 1,45839E+11
Observations 12 12
Pooled Variance 0,94137558
Hypothesized Mean Difference 0
Df 11
t Stat -8,815531513
P(T<=t) one-tail 1,2829E-06
t Critical one-tail 1,795884819
P(T<=t) two-tail 2,5658E-06
t Critical two-tail 2,20098516
Discussion

The OEE value of primary packaging machines for supplement products from January
to December 2022 is presented in Figure 2. and the total OEE value in 2022 is 37.32%. The
OEE value is obtained from multiplying % availability, % performance, and % quality
(Singh, et al., 2018 and Setiawan, et al., 2021). The OEE value in 2022 will be between
25.48% and 49.92%. Meanwhile, the minimum standard value for Overall Equipment
Effectiveness set by the Japan Institute of Plant Maintenance is 85%. Each factor is 90%
availability, 95% performance and 99% quality level. Based on the results of the
availability, performance and quality values, the lowest value is the availability value,
where the availability value in 2022 is 47.23%. This shows that the main cause is the
availability factor. The low availability level value is due to the high downtime of the
primary packaging production process for supplement products. Downtime in the
production process consists of Open/Sort Waste/Products, Approval, Over Set-up Clean-
up, Technical Problems, Sort bulk products and Over 5R.

Actual working hours are the working hours used to carry out the actual production
process of supplement products and if looked at as a whole from January to December
2022 the actual working hours do not meet the standards that have been set. From the
working hours obtained, the cost of producing supplement products can be calculated. The
production costs of supplement products are calculated based on actual working hours
(direct labor) and electricity usage on primary packaging machine X for the supplement
product production process (factory overhead). Material costs are not taken into account
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because they do not affect the level of effectiveness of the supplement product production
process.

Based on the results of the T test to determine the effect of the Overall Equipment
Effectiveness (OEE) value on working hours and production costs (direct labor and factory
overhead) by looking at the difference between standard and actual, namely that there is a
significant difference between working hours and production costs (direct labor and factory
overhead) actual and standard with p-value (1.2829x10-6) < a (0.05). This difference is
caused by the low Overall Equipment Effectiveness (OEE) value which is influenced by the
low level of availability. This low level of availability is due to the high downtime of the
supplement production process. The higher the downtime during the production process,
the longer it takes area personnel to complete the production process. The supplement
production process time is the same as the working hours of area personnel and direct
labor costs & electricity usage costs. These high production costs have a negative effect on
the Company's net profit with an increase in production costs of 44.31% of the target
production costs for primary packaging for supplement products in 2022, causing losses to
the PT Z Company.

CONCLUSION

Nilai OEE diperoleh dari perkalian 3 faktor yaitu tingkat ketersediaan, tingkat performa, dan
tingkat kualitas, diperoleh nilai sebesar 37.32% dengan kisaran 25.48% - 49.92%.
Berdasarkan nilai standar minimum Overall Equipment Effectiveness yang ditetapkan oleh
Japan Institute of Plant Maintenance adalah 85% sehingga secara keseluruhan nilai OEE
produk suplemen tahun 2022 masih jauh di bawah standar. Adanya pengaruh nilai OEE
terhadap jam kerja dan biaya produksi (direct labor dan factory overhead) dengan melihat
perbedaan jam kerja dan biaya produksi (direct labor dan factory overhead) aktual dan
standar dengan nilai p-value (1.2829x10-6) < a (0.05).
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