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Abstract. This article examines the implementation of Indonesia's Law No. 1 of 1970 on
Occupational Safety, highlighting its impact on worker safety and health. Enacted to
replace older regulations, this law aims to create a safe working environment and enhance
national productivity. It covers workplaces meeting specific criteria, focusing on worker
safety, visitor protection, and resource efficiency. The law philosophically supports
workforce welfare and legally ensures workplace safety. The article notes a rise in
workplace accidents, especially in the palm oil industry, stressing the need for stringent
OSH standards. It investigates compliance with international standards like ASME and
API 650 in pressure vessels and storage tanks, revealing deficiencies in the current training
model for technicians. To address these, the study proposes a Hybrid-Collaborative
(HYLAB) OSH training model, developed using the ADDIE and ISD-Dick & Carey
models. Early trials indicate improved technician competence, emphasizing the importance
of industry and regulatory collaboration for effective training programs.

Keywords: Occupational Safety and Health (OSH), HYLAB Model, Pressure Vessel and
Storage Tanks Technician Competencies.

1 Introduction

Law No. 1 of 1970 concerning Work Safety which was passed by the President of the Republic
of Indonesia with the approval of the House of Representatives of the Republic of Indonesia on
January 12, 1970 stated that Veleigheidsregemene (Work Safety Regulation) of 1910 Staat
blaad (State Gazette) No. 406 was repealed and Law No. 1 of 1970 mentioned above was
enacted.

After the above Work Safety Law is passed, the implementing regulations are followed in the
form of, namely: (1) Government Regulations, (2) (Presidential Decree, (3) Minister of
Manpower Regulation, and (4) Minister of Manpower Decree. In the description of article 1
paragraph (1) of Law Number 1 of 1970 it is stated that the scope of Law Number 1 of 1970
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applies to workplaces within the jurisdiction of the Republic of Indonesia. Include a workplace
if there are three elements, namely: (1) the place where the work is done for the business, (2)
there are workers working there, and (3) there are occupational hazards in that place.

Law No. 1 of 1970 and its implementing regulations are intended to: (1) so that workers are
always safe and healthy in carrying out their work, (2) so that their safety is guaranteed for
others who enter the workplace, (3) so that production resources can be used and used safely
and efficiently, and (4) in the framework of national productivity. Article 3 paragraph (1) states,
among others, that implementing regulations regulate work safety requirements to prevent work
accidents, fires, and explosions [1, 2, 3].

Occupational Safety and Health (OSH) is philosophically considered as a combination of efforts
and ideas aimed at safeguarding the physical and mental well-being of human beings, especially
workers, and the results of their labor, with the aim of advancing towards a just, prosperous, and
thriving society [4, 5, 6]. From a scientific point of view, OSH involves the application of
knowledge, both technical and technological, to prevent occupational accidents and
occupational diseases in all types of work. By law, OSH is an initiative to ensure that all workers
and others entering the work environment remain in healthy and safe conditions, and to ensure
that the resources used in the production process are managed in a safe, efficient, and productive
manner [7, 8]. In addition, workplace accidents are identified as untoward and often unexpected
incidents that can lead to loss of time, damage to assets or resources, and potentially loss of life,
occurring during industrial activities or in processes related thereto [9, 10] .

The Social Security Manpower Organizing Agency recorded that in 2017, there were 123,041
cases of work accidents, which increased to 173,105 cases in 2018, with Work Accident
Insurance claims of Rp 1.2 trillion. In 2019, the number rose to 114,000 cases, followed by a
55.2% increase to 177,000 cases in 2020. Furthermore, from January to September 2021, there
were 82,000 reported incidents of work accidents and 179 cases of occupational diseases.

Indonesia has managed to become the world's largest palm oil producer since 2006. In 2017,
national crude palm oil (CPO) production reached 37.9 million tons and this number increased
to total production of 42.8 million tons in 2018, 47.5 million tons in 2019, 48.2 million tons in
2020, and 49.7 million tons in 2021. Meanwhile, the value of CPO exports in the last five years
is presented in Table 1 below [11].

Table 1. Value of CPO exports from Indonesia

Year Export Value (in Million USD)
2017 22.97
2018 23.00
2019 20.22
2020 22.90

2021 35.00




The success shown by the export value mentioned above certainly needs to be maintained,
among others by applying applicable OSH norms and standards, so that production resources in
the workplace at the CPO factory can always be utilized and used safely and efficiently and
productivity is maintained in accordance with the mandate of Law No. 1 of 1970.

Based on Law No. 7 of 1981 concerning Mandatory Manpower Report, CPO factories in North
Sumatra totaled 81 (eighty-one) units, and 16 (sixteen) units of which were CPO factories owned
by PTPN-IV. The CPO factory in the PTPN-IV environment in the North Sumatra region is in
the Regency area. Langkat, Serdang Bedagai Regency, Simalungun Regency, Asahan Regency,
Labuhan Batu Regency, North Padang Lawas Regency and Mandailing Natal Regency [12].

According to data available at the Manpower Inspection Division of the North Sumatra
Provincial Manpower Office, workplace incidents over the past five years caused by Storage
tanks have occurred at one of the CPO factories in Labuhan Batu resulting in 4 (people) deaths,
while pressure vessels that exploded in North Sumatra have also occurred in one of the
companies in Binjai resulting in 3 (three) death victims.

According to the implementing regulations of Law No. 1970, namely the Regulation of the
Minister of Manpower No. 37 of 2016 states that a Pressure Vessel is a vessel other than a steam
aircraft in which there is pressure and is used to contain gas, air, gas campran, or air mixture
either pressed into liquid in soluble or frozen state. A Storage tank is a vessel other than a
pressure vessel that stores or Storages hazardous liquids or other liquids, in which there is a
compressive force generated by the weight of the liquid stored or Storaged with a certain
volume.

According to ASME Boiler and Pressure Vessel Standard Part VIII, a pressure vessel is
described as a metal container designed to handle different types of loads, or vessels in which
pressure comes either from an indirect source or through the direct or indirect application of
heat. In contrast, APl Standard 650 defines a storage tank as a structure engineered for the
containment of liquid substances [13, 14, 15]. Mostly used in the oil industry (for gas tanks),
these tanks are also used in other sectors, such as the food industry (for storing oil) and in the
manufacture of fertilizers [16]. Storage containers are specifically intended to hold liquids,
compressed gases, or mediums for short- or long-term storage at various temperatures. The
fabrication and construction of these storage tanks comply with global standards [17, 18, 19].
Typically, the contents of these tanks include petroleum products or industrial chemicals. The
most commonly adopted standards for building storage tanks in industry are APl 650 and API
620, as defined by the American Petroleum Institute [20, 21].

In the initial study of this study, the results of observations conducted in November 2022 at 4
(four) CPO factories within PTPN-1V in North Sumatra Province showed that the types of
pressure vessels used were: (1) several compressed air receiving tank compressors with a
pressure between 8-10 bar, and (2) several pressure vessels containing combustible gas with a
pressure between 10-12 bar. Meanwhile, the storage tanks used consist of: (1) tanks to store
diesel fuel with a capacity of around 5000 liters, (2) several boiling temperature CPO
heating/clarifying tanks with a capacity of 5000-8000 liters, (3) several CPO storage tanks each



unit has a capacity between 800-1000 tons of CPO, and (4) one unit of Feed Water Boiler Tank
with a capacity of 12 to 20 tons of boiling temperature water [22, 23, 24].

In the initial study of this research, the results of interviews with OSH (Safety Office) Experts
and Technical Assistants for the maintenance section and several Pressure Vessel and Storage
Tank Technicians at PTPN-1V CPO factories in November 2022 at several CPO factories in the
PTPN-1V area of North Sumatra Province, showed that based on Law No.1 of 1970, Law No.13
of 2003, Minister of Manpower Regulation No, Per.04/Men/1987 and Manpower Regulation
No.Per.02/Men1992, employees who work as Pressure Vessel and Storage Tank Technicians
are trained by General OSH Experts (safety officers) assisted by Technical Assistants for the
maintenance of PTPN-IV CPO factory equipment themselves without involving other parties
outside the company, and are carried out for 5 working days. The training above was carried
out at the CPO factory where he worked, where the implementation team and evaluation team
were carried out by General OSH Experts assisted by Technical Assistants without involving
personnel from PTPN-IV.

From the description above, it can be concluded that the training of employees who serve as
pressure vessel technicians and Storage tanks in CPO factories within PTPN-1V in North
Sumatra is carried out without involving other parties outside the PTPN-IV company (non-
collaborative), and is carried out in their respective workplaces (On the Job Training) [25,
26].

The subjects delivered in the training mentioned above are still limited; (1) work safely
according to Law No.1 of 1970 article 12, (2) Maintain pressure vessels and Storage tanks in
accordance with the Technical Guidelines / SOPs set by the leadership of PTPN-1V, and 3) set
pressure vessels in the workplace correctly according to Minister of Manpower Law No.Per.01
/ Men / 1982 concerning Pressure Vessels, so that it is less effective where the Pressure Vessel
and Storage Tank Technicians at the CPO plant mentioned above have not been able to carry
out their duties, its authority and responsibility in terms of installation, repair/modification,
tuning safety devices, checking and evaluating the feasibility of coincidence of Pressure Vessels
and Storage Tanks in its workplace as stipulated in the Minister of Manpower Regulation No.37
of 2016 concerning Pressure Vessels and Storage Tanks.

Indeed, the training that has been carried out independently by PTPN-IV above has had a
positive impact where in 16 (sixteen) CPO factories within PTPN-IV there has never been an
exploding Pressure Vessel, a broken Storage Tank or a work accident due to the Pressure Vessel
and Storage Tank in the CPO factories mentioned above, but anticipation continues to need to
be done in accordance with the development of OSH laws and regulations and safety standards.
The applicable Pressure Vessels and Storage Tanks are ASME-BPVC and API 650 Standard,
as well as the technical provisions contained in the Minister of Manpower Regulation No.37 of
2016 concerning Pressure Vessels and Storage Tanks.

Researchers have conducted pretests in the form of multiple choices, where it can then be
concluded that the knowledge of employees who serve as Pressure Vessel and Storage Tank
Technicians at CPO factories in the PTPN-IV Environment in North Sumatra Province is very
poor, namely from all employees who took the written test, all of them obtained scores in the
"very poor" category with an average score of 28.0 points each.



Researchers have also made observations about skills using checklists, where it can then be
concluded that the skills of employees who serve as Pressure Vessel and Storage Tank
Technicians at CPO factories in the PTPN-IV Environment in North Sumatra Province are very
poor, namely from all employees who took the skill test, all of them obtained scores in the "very
poor" category with an average score of 33.3 points each.

Based on the results of interviews with a OSH Expert/safety officer, with 4 (four) Technical
Assistants for CPO plant equipment and 12 (twelve) Pressure Vessel and Storage Tank
Technicians in 4 (four) CPO factories within PTPN-IV in Sumatra Province, it can be concluded
that training for Pressure Vessel and Storage Tank Technicians and has been carried out in every
CPO factory in the PTPN-1V area in North Sumatra Province which so far can be described in
line as follows: (1) Training is carried out based on the applicable OSH laws and regulations,
namely Law No. of 1970, Law No. 13 of 2013, Regulation of the Minister of Manpower
No.Per.04/Men/1987, and Regulation of the Minister of Manpower No.Per.02/Men/1992, but
has not been guided by the Regulation of the Minister of Manpower Number 37 of 2016
concerning Pressure Vessels and Stockpiling Tanks, (2) The implementation team, training team
and evaluation team consist of PTPN-1V personnel themselves.

Based on the above conditions, it is necessary to carry out OSH training with a more appropriate
training model for all Pressure Vessel and Storage Tank Technicians in CPO factories in the
PTPN-IV area of North Sumatra Province, with the hope that training participants (targets) are
able to carry out their responsibilities in terms of installation, maintenance, repair/modification,
adjusting safety devices, checking and evaluating the feasibility of the condition of pressure
vessels and lush tanks used in the CPO factory where its work, guided by ; (1) Law No.1 of
1970, (2) Regulation of the Minister of Manpower No.Per.02/Men/1982, (3) Regulation of the
Minister of Manpower No.37 of 2016, (4) ASME-BPVC, and (5) API Standard 650.

Based on initial research conducted by researchers on the complexity of problems found in
pressure vessel technicians and storage tanks in CPO factories, as well as the results of previous
research on the effectiveness of On the Job Training, Off the Job Training and Collaborative
training, researchers were then interested in combining the On the Job Training method with the
Job Instructional Training Off the Job Training and Collaborative models between CPO
factories companies that use Pressure Vessels and Storage Tanks with LLKS-OSH and related
agencies in the local Central and Provincial Governments which are then implemented into
training models.

Therefore, researchers intend to conduct a more in-depth study through the development of a
Hybrid-Collaborative-based OSH (HYLAB) training model to improve the competence of
Pressure Vessel and Storage Tank technicians for CPO (Crude Palm Oil) factories within PTPN-
IV North Sumatra Province.

By implementing OSH training for Pressure Vessel and Storage Tank Technicians using the
HYLAB (Hybrid-Collaborative) model, it is expected; (1) able to produce output in the form of
producing competent graduates, namely able to carry out their responsibilities as stipulated in
the Regulation of the Minister of Manpower Number 37 of 2016 concerning Pressure Vessels
and Storage Tanks including; installation, maintenance, repair/modification, tuning of the
equipment, checking and evaluating the feasibility of the condition of the Pressure Vessel and
Storage Tank [27, 28].



The expected result is that in the future all Pressure Vessels and Storage Tanks used in each
CPO factory in the PTPN-IV area of North Sumatra Province will always meet applicable safety
standards, and in the process of installation, maintenance, repair / modification, and feasibility
inspection of the condition of Pressure Vessels and Storage Tanks there will be no accidents
[29, 30, 31] .

Furthermore, it is expected that the future outcome is that the condition of the Pressure Vessel
and Storage Tank in the workplace can always be used safely and efficiently [32, 33]. In this
way, the expected impact is that there will never be work accidents related to the existence of
Pressure Vessels and Storage Tanks in every CPO factory within PTPN-IV North Sumatra
region [34, 35].

2 Method

2.1 Research Approach and Research Method

The type of research in developing a Hybrid-Collaborative (HYLAB) training-based approach
to enhance the competency of pressure tank and storage tank technicians is research and
development, using the ADDIE (Analysis, Design, Development, Implementation and
evaluation) model and training system funds. 1ISD-Dick & Carey model. The ADDIE model
training system was chosen because it has the advantage of offering assessments at every phase
to reduce the likelihood of mistakes or product flaws in the model's final stage. The ADDIE
model encompasses five stages, which are; (1) analysis, (2) planning, (3) development, (4)
implementation and (5) evaluation which are interrelated and structured systematically [36],
[37]. The ISD-Dick & Carey model training system consists of ten steps, namely; (1) needs
analysis, (2) training analysis, (3) analysis of training participants and their environment. (4)
formulation of specific objectives, (5) development of instruments, (6) development of learning
strategies, (7) development of training materials, (8) design and development of formative
evaluation, (9) revision of training, and (10) design and develop a summative evaluation [38],
[39].

2.2 Research Location, Sample, and Technique of Data Collection

This study was conducted from April to December 2023 at the PTPN-1V Office Building in
Pabatu, Kab. Serdang Bedagai, North Sumatra. Limited trials will be carried out in June 2023,
and broad trials will be carried out in July 2023.

The number of employees who have duties as pressure vessel and storage tank technicians in 16
CPO factories in the PTPN-IV environment in the North Sumatra region is 6 people each, 4 of
whom have been trained in OSH to carry out The duties of the Pressure Vessel and Storage
Tank Technician are internal to PTPN-1V and 2 other untrained employees whose daily duties
are to help carry out the duties of the Pressure Vessel and Storage Tank Technician. The level
of education is similar to vocational/high school majoring in science, having an average of over
three years of work experience. While the subject for the broad trials consisted of 2 technicians
from two CPO factories including 28 technicians from 14 CPO factories in the PTPN-IV
environment in the North Sumatra region. The total number of the subject in broad trials were
30 technicians.



To gather field data and perform initial tests for the assessment model, questionnaires served as
the key instrument. Unlike the initial trial questionnaires, which contained 54 questions, those
used for field data collection had only 5 questions. The assessment scores for each item were
determined using a five-point Likert scale, comprising score-5 (strongly agree), score-4 (agree),
score-3 (neutral), score-2 (disagree), and score-1 (strongly disagree).

2.3 Data Analysis

The pressure vessel and storage tank technician's attainment of OSH competences can be
ascertained using the outcomes of the data analysis produced by the preliminary trials. Utilizing
percentage descriptive computations, quantitative descriptive methods were applied to analyze
the data from the preliminary trial outcomes [40], [41], [42]. The results of descriptive
percentage computations were used to assess the quality of this management model design. The
formula for figuring out descriptive percentages is as follows.

gained score

Suitability Score = x 100% (D)

expected score

The percentage values generated by the above formula were classified using a five-level scale.
According to this scale, a quality percentage above 81% falls into the excellent category, and
61 to 80% is considered good, indicating that there's no need for modifications to the evaluation
model design. On the other hand, a quality percentage ranging from 41 to 60% is deemed
moderate, 21 to 40% is categorized as below average, and 0 to 20% is rated as poor. These lower
categorizations suggest that revisions are needed in the management model design.

3 Result and Discussion

3.1 Analysis

The analysis phase is the first stage in developing a Hybrid-Collaborative-based OSH training
model to improve the competence of pressure vessel and storage tank technicians at a CPO
factory in North Sumatra. The analysis phase includes needs evaluation, self-assessment by
technicians, and analyzing their skills, knowledge, and assessment results, as shown in Figure
1.
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Fig. 1. Average score of the technicians’ knowledge

Figure 1 shows the condition of technician competence in terms of knowledge. There are five
OSH competency indicators for Pressure Vessel and Storage Tank Technicians evaluated
through written tests at this stage, namely; (1) Mastery of basic knowledge of Pressure Vessels
and Storage Tanks, types of filling fluids of Pressure Vessels and Storage Tanks, knowledge of
materials, corrosion and heat transfer. (2) Mastery of welding knowledge material and Non-
Destructive Test, (3) Mastery of safety equipment / material for Pressure Vessels and Storage
Tanks (3) Mastery of materials for the calculation of the assessment of the strength of Pressure
Vessel and Storage Tank construction. (5) Mastery of material on inspection and testing
techniques of Pressure Vessels and Storage Tanks. The results on the knowledge pretest in the
limited trial were in the very low category with an average score of 49.13 while in the limited
trial postes showed a significant increase in score to 73.88 or the high category. Similarly, in
broad trials, the average pretest score of all 47.13 increased sharply to 75.03.
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Fig. 2. Average score of technicians’ skills

Figure 2 illustrates the condition of competence of OSH technicians in terms of skills. Five skill
indicators of Pressure Vessel and Storage Tank Technicians are evaluated through observation
at this stage, namely mastery of: (1) Skills in monitoring and evaluating the implementation of
Law No. 1 of 1970 and technical provisions / OSH standards concerning the installation of
Pressure Vessels and Storage Tanks carried out by third parties; (2) Skills in implementing Law
No.1 of 1970, OSH technical provisions/standards, and Technical Guidelines that have been
established by the leadership of PTPN-IV concerning the maintenance of Pressure Vessels and
Storage Tanks; (3) Skills in monitoring and evaluating the implementation of Law No.1 of 1970
and OSH technical provisions/standards for the repair of Pressure Vessels and Storage Tanks
carried out by third parties; (4) Skill to install Safety Valve on Air Receiving Tank, based on
MAWP (Maximum Allowable Working Pressure); and (5) Skills in checking the suitability and
evaluating the condition of the Pressure Vessel and Storage Tank including evaluating the NDT
process carried out by a third party (NDT Expert) from CHD3, it turned out that the average
skill score at the pretest stage of the limited trial was 36.75 and increased to 79.25 at the time of
post-test. While in the broad trial, the average pretest score of 48.52 increased to 78.27 at the
time of the post-test.

3.2 Design and Development

The design and development phase involves creating and refining OSH training using the
Hybrid-Collaborative model. In addition, this stage is focused on building a competency-based
training management system by utilizing the ADDIE model, which includes:

e Instruments for research, assessment tools, and module templates are part of the
design phase.



e The pre-development phase involves creating training modules, training model
frameworks, questionnaires, gaining expert validation, and revising the model

design.
Table 2. Results of expert validation on training topics
Aspects Average Interpretation
Percentage
Content suitability 98 Superior
Presentation suitability 99 Superior
Language compatibility 98 Superior
Contextual assessment 98 Superior

Table 2 informs that the overall evaluation of theme experts falls into the excellent category.
This suggests that, depending on the expert opinion on the appropriateness of the topic, it is
possible to implement an OSH training management model based on Hybrid-Collaborative to
improve the competence of pressure vessel and storage tank technicians in CPO factories in
North Sumatra Province.

Table 3. Results of expert validation on modules

Aspects Average Percentage Interpretation
Module size 92 Superior
Cover design 96 Superior
Content design 98 Superior
Content appeal 94 Superior

Table 3 clearly shows that all elements of module design and development are classified as
excellent. This validation confirms that, according to expert evaluation of module suitability, a
Hybrid-Collaborative-based OSH training management model to improve the competence of
pressure vessel and storage tank technicians in CPO factories in North Sumatra Province can be
applied.

3.3 Implementation

The purpose of the implementation phase is to test the Hybrid-Collaborative model. During the
limited initial trial phase, 16 technicians participated, while subsequent broader trials included
30 technicians. In all, 46 technicians participated in the implementation phase as participants.
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To assess how well the Hybrid-Collaborative training management model improves the
competence of pressure vessel and storage tank technicians in CPO factories in North Sumatra
Province, one of the tools used is a written test and a skill test in the form of observation. Figure
3 illustrates the achievement of knowledge and skills scores on broad trials and limited trials.
From Figure 3 it can be concluded that all technicians experienced an increase in knowledge and
skills in broad trials, while in limited trials, the scores they obtained were below the passing
grade of 65.

3.4 Evaluation

The final stage of OSH training for pressure vessel and storage tank technicians, based on the
Hybrid-Collaborative approach, involves evaluation. This evaluation was conducted by the
researcher through analysis of research data, focusing on the N-Gain score, as depicted in Figure
4,

N-GAIN SCORE IN EVALUATION
STAGE

Skl

Fig. 4. N-Gain score in evaluation phase



Figure 4 presents the N-Gain score results of technicians' achievements in knowledge and skills
in their responsibilities in terms of pressure vessels and storage tanks. The illustration clearly
shows a rise in the average N-Gain. Given that the average score achieved was above 50 points
in both limited and extensive trials, this is classified as a good level. In summary, the Hybrid-
Collaborative training management model is effectively demonstrated to improve the
competence of pressure vessel and storage tank technicians in the PTPN-IV area in North
Sumatra Province.
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Fig. 5. Effectiveness of the HYLAB Model

Figure 5 illustrates the results regarding the effectiveness of the Hybrid-Collaborative
management model and OSH training as part of the training. It can be observed that aspects of
needs analysis, participant readiness, training topics, training methods, and training evaluation
go up slightly for the Hybrid-Collaborative management model. Comparable steady
improvements were also seen in responses, learning, attitudes, and outputs from OSH training.
Overall, small but noticeable improvements are evident from the limited extensive trials in
assessing the effectiveness of the Hybrid-Collaborative management model to improve the
competence of pressure vessel and storage tank technicians in CPO factories in North Sumatra
Province.

3.5 Discussion

In the initial condition, the training was carried out for 5 days by the PTPN-IV Internal team.
The legal basis for its implementation is: (a). Law No.1 of 1970 (b). Minister of Manpower and
Transmigration Regulation No.per.04/men/1987; (c). Regulation of the Minister of Manpower
and Transmigration No.per.02/men/1992. While the subject matter includes: (a) Law No.1 of
1970; and (b). Maintenance of pressure vessels and storage tanks [43, 44, 45]. The
implementation is carried out by PTPN-IV's internal team with a team of safety officer
instructors and PTPN-1V technical assistants [46, 47, 48]. The homogeneous participants used
on the job training and instructional job training. Limited training budget for copying modules
and the results of training using this model are participants: (a). Understand and implement Law
No.1 of 1970 article 12; (b). Maintain pressure vessels and storage tanks in accordance with the
technical sheet specified by PTPN-1V [49, 50, 51]. However, the technicians did not understand



and were unable to apply the standards of ASME-BPVC, API 650 and technical provisions in
Ministry of Manpower Regulation No.37 of 2016 [52, 53, 54].

Meanwhile, in the Hybrid-Collaborative (HYLAB) model, training is carried out for 9 days (90
hours) according to the curriculum set by the Director General of Manpower &; OSH No.04 of
2017 with the following legal basis for implementation; (a). Law No.1 of 1970; (b). Minister of
Manpower Regulation No.per.04/men/1987; (c). Minister of Manpower Regulation
No.per.02/men/1992; (d). Minister of Manpower Regulation No.per.04/men/1995; (e). Minister
of Manpower Regulation No. 37 of 2016, and (f). Government Regulation No.6 of 2021 [55,
56, 57, 58]. Updated training topics include: (1) OSH Fundamentals and OSH Legislation; (2)
Basic knowledge and parts of Pressure Vessels and Storage Tanks; (3) Liquid filling Pressure
Vessel and Storage Tank; (4) Knowledge of materials, heat transfer and corrosion; (5) Welding
knowledge; (6) Knowledge Non-Destructive Test (NDT); (7) Safety equipment; (8)
Construction strength review calculation, and (9) inspection/test standards [59, 60, 61, 62]. The
implementation of the training was carried out collaboratively by involving a joint team of two
PTPN-IV personnel and two OSH Company workers (PT. EMCOTAMA). The instructors
consisted of a joint team consisting of two OSH pressure vessel and storage tank experts, one
NDT expert, two academicians commissioned by PT. Emcotama, one OSH safety officer from
PTPN-IV; two labor supervision department officers &; one OSH expert [63, 64, 65, 66]. The
participants are homogeneous and the method is carried out in a hybrid manner through off the
job training-job instructional training. The budget is allocated for module photocopying,
transportation, accommodation, meals for the implementation team and the instructor team as
well as participants, remuneration for the implementation team and instructor team is provided
by PTPN-IV [67, 68, 69, 70]. Training equipment such as pressure vessels and storage tanks for
practicum are also provided by PTPN-IV. Pressure vessels and storage tank testing equipment
are provided by PT. Emcotama [71, 72, 73, 74]. This training proved effective where
participants were able to apply [75, 76]: (a) Law No.1 of 1970 article 12; (b). Maintenance of
pressure vessels and storage tanks in accordance with technical guidelines. In addition, in the
final stage, participants are also able to: (a). Understand Manpower Regulation No. 37 of 2016;
(b). Understand the ASME-BPV Part VIII standard and the API 650 standard [77, 78, 79]; (c)
carry out their responsibilities in terms of installation, maintenance, repair, adjustment,
feasibility checks and evaluation of the condition of pressure vessels and storage tanks in the
CPO factories where they work [80, 81, 82, 83]. The results of this management model result in
the prevention of possible explosions/fires/work accidents during installation, maintenance,
repair, adjustment and inspection activities of pressure vessels and storage tanks. Then, all
pressure vessels and storage tanks used in PTPN-IV always meet the requirements of
OSH/applicable OSH standards, so that they are safe to use.

4 Conclusion

In conclusion, the study aimed to enhance the competencies of pressure-vessel and storage tank
technicians in CPO factories in North Sumatera through the development and implementation
of an OSH training model based on Hybrid-Collaborative. The analysis stage revealed
significant deficiencies in both knowledge and skills among technicians, indicating a critical
need for improvement. The subsequent design and development phase successfully created a
comprehensive training model, as evidenced by expert validation results. The implementation



phase, involving limited and broad trials, demonstrated the effectiveness of the Hybrid-
Collaborative model in improving technicians' competencies. The evaluation stage further
affirmed the positive impact of the training, with N-Gain scores indicating a good level of
improvement in knowledge and skills.

The theoretical implications of this study lie in the successful development and validation of the
Hybrid-Collaborative model for OSH training. The model, grounded in competency-based
training management and utilizing the ADDIE model, provides a structured and effective
approach to enhance the competencies of technicians in the specific context of pressure-vessel
and storage tank operations. The research adds to the wider body of literature on OSH training
by demonstrating the applicability and effectiveness of a hybrid collaborative approach.

Despite the positive outcomes, this study has some limitations. First, the research focused
specifically on pressure-vessel and storage tank technicians in CPO factories in North Sumatera,
limiting the applicability of the results to different settings or industries. Additionally, the
sample size for the implementation phase was fairly limited, which could impact the external
validity of the results. Furthermore, the evaluation mainly relied on N-Gain scores, and a more
comprehensive assessment of long-term retention and transfer of knowledge and skills could
provide a more nuanced understanding of the model's effectiveness. Finally, the study did not
explore potential contextual factors that may influence the implementation and sustainability of
the Hybrid-Collaborative model in different organizational settings.

To sum up, while the Hybrid-Collaborative model shows promise in improving the
competencies of pressure-vessel and storage tank technicians, future research should consider
addressing these limitations to enhance the robustness and applicability of the proposed training
approach.
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