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problems with project implementation costs can hinder the achievement of the
project. Problems in projectimplementation related to costs can be overcome by
carrying out value engineering analysis. The concept of value engineering is a
systematic effort to analyze existing problems and aims to achieve the desired
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Introduction

The increasing need for national electricity supply is the beginning of the
government's plan to build infrastructure related to the addition of national electricity
supplyin the form of PLTU (Steam Power Plant). In addition, the construction of new PLTU
is also carried out to overcome possible problems that arise such as the performance of
plants that are considered inappropriate and must be replaced (Alkalis, 2021). Suralaya
Village in Cilegon City, Banten Province, was chosen as one of the locations for the
construction of a PLTU in Java Island called PLTU Jawa Unit 9&10. This is due to the results
of feasibility studies that have been carried out previously, including the availability of a
large enough plain land that is less suitable for agriculture, sufficient sea depth for ships to
dock, the surrounding population that is not too dense so as to facilitate land acquisition,
and so on(Hutauruk et al., 2021).

Construction projects are one of the complex things because they require careful
calculation and analysis as well as certain considerations that will produce buildings that
are up to standard, economical, and aesthetic (Gulo et al., 2022). The implementation of a
construction project can run well when it has good resources, including labor, costs, work
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methods, machinery or equipment, and materials used (Fitriyana et al., 2019). In the
implementation of construction projects, management science is also needed so that existing
resources can be managed properly so as to produce good performance, integration and
harmony between resources, accuracy, accuracy and high accuracy, and have work security
and safety (Wibowo et al., 2020). By definition according to Soeharto (1999), construction
project management is the process of planning, organizing, leading, and controlling the
activities of organizational members and other resources so as to achieve predetermined
organizational goals (Dimyati et al., 2014). The implementation of construction management
requires resources that are experts in their respective fields which include Planning,
Organizing, Actuating, and Controlling or commonly called POAC systematically and
measurably (Albar, R.F.,2023). A construction projectis said to be successful if it can manage
and utilize available resources with maximum results and can find the right solution if
unwanted problems arise (Tama et al., 2020). One of the problems that often arise in the
implementation of construction projects is the problem of cost management(Rudiyantoa et
al., 2023).

This PLTU construction project is the same as other infrastructure projects that are
greatly affected by costs. Cost is the main component and its existence is vital for the
running of the project because any cost shortfall will hinder the progress of the project
(Wulandari et al., 2022). In every project implementation, there are ways to prevent cost
shortages, namely by making cost savings. One method of saving costs on a project is with
Value Engineering (VE) Analysis(Syahputra et al., 2019).

According to Rani, H. A., (2022), Value Engineering is a systematic and structured
concept in conducting analysis to achieve the best value in construction projects. Value
Engineering is carried out to reduce/save project costs incurred without reducing the quality
and performance produced, and still pay attention to the appropriate duration. In the
implementation of Value Engineering analysis, there are terms cost breakdown and pareto
distributionlaw that must be analyzed first. Cost breakdown isa presentation of cost details
used to describe the cost distribution of each work item in a project (Musliha et al., 2021).
Pareto distributionlaw is a law that must be analyzed to determine which work components
are worth doing Value Engineering(Darmawan & Yuwono, n.d.).

Concrete is a mixture of Portland cement or other hydraulic cement, fine aggregate,
coarse aggregate, and water, with or without additives (SNI 2847, 2019). Reinforced concrete
is a combination of concrete and steel tulans that have high strength and elasticity. Some
components of building structures that use reinforced concrete materials are beams,
columns, slabs, and so on. Beams are the main structural components that resist bending
and shear, and columns are structural components that are vertically mounted and used to
bear moments, shear, and torsion (SNI 2847, 2019). Concrete slabs are structural elements
that receive live and dead loads on the floor which are transmitted to beams and columns
to the lower structure (Mozes et al., 2017).

Precast concrete is a concrete element or component without or with reinforcement
that is pre-molded before being installed in such a way that it becomes a building (Santoso
et al., 2020). According to Triwiyono, A. (2005), precast concrete is usually composed of
components that are prepared elsewhere and then lifted, transported and installed in the
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final position to be joined with other components to form a complete building (Sufyana et
al., 2023).

This research uses a case study of the Flue Gas Desulfurization and Electrostatic
Precipitator Control and Electrical Building of the Java 9&10 2x1000 MW Suralaya PLTU
Project. The FECB building is a building used to control and control the mixing of gas
emissions from coal combustion with CaCO3 and control the ash from the combustion
process(Nugraha & Muflikhun, 2023).

Methodology

This research applies the discipline of construction management with the Value
Engineering Job Plan study. This study is used to obtain cost efficiency from a project by
coming up with new creative ideas. The methods used in this research are data collection
methods and analysis methods based on Value Engineering analysis procedures (Devi & Putu,
2020).

This research was conducted at the Java 9&10 Coal Fired Steam Power Plant (PLTU)
Development Project, Jalan Yos Sudarso No.42, Pulomerak District, Cilegon City, Banten
Province. The Java 9&10 Suralaya PLTU was built on an area of 67.9 hectares (Purnomo &
Haryono, 2020).
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Figure 1. Project Sites as Research Case Studies.

Value Engineering Job Plan is the analysis method used in this research. Analysis using
Value Engineering (VE) consists of 5 stages (Rani, H.A., 2022), namely(Prabasiwi, Sukirno,
et al., 2020):

1. Information stage, is the initial stage of the Value Engineering (VE) analysis carried out
to collect data and information needed in the Value Engineering (VE) analysis. The data
and information in questioninclude project identity, cost breakdown model, and pareto
distribution law.

2. Creative stage, is a stage that brings up creative ideas or alternatives that are considered
to be able to do Value Engineering (VE) analysisbased on data and information that has
been previously available.

3. Analysis stage, is the stage to analyze the alternatives that arise with the appropriate
formulation. The results of the analysis of several existing alternatives can be selected
based on the order of the most efficient cost.
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4. Development stage, is a preparatory stage for making recommendations/reporting
which begins with making a concept to compare existing conditions with alternative
conditions.

5. Recommendation/reporting stage, is the final stage of the Value Engineering (VE)
analysis. This stage is in the form of a written presentation in the form of a final or oral
report of the selected alternative and presents considerations in accordance with the
results of the analysis(Sagaf, 2020) .

Result and Discussion

Information Stage

The Java Steam Power Plant 9&10 Suralaya construction project, especially in the FECB
building which functions to control the mixing of coal combustion gas emissions with
CaCO3 and control the ash from the combustion process, consists of 4 floors and 1
rooftop(Prabasiwi, Murniasih, et al., 2020). The construction of this FECB building spent a
budget of Rp31,491,848,963.00. The following are the results of the Pareto distribution law
analysis presented in Table 1.

Table 1: Pareto distribution analysis results of FECB structure of Java 9&10 Suralaya PLTU Project

No Type of Work Cost (Rp) Cost P(e;:)entage Pe(::rlclz::;:::v(i/o)
1 Foundation Work 1.764.539.116 5,60 5,60
2 PIT & Duct Bank Work 978.931.193 3,11 8,71
3 Beam Work 11.098.878.667 35,24 43,96
4 Column Work 9.777.000.211 31,05 75,00
5 Slab Work 6.092.030.575 19,34 94,35
6 Staircase 1 Work 1.154.408.595 3,67 98,01
7 Staircase 2 Work 585.581.739 1,86 99,87
8 Canopy Work 26.669.992 0,08 99,96
9 Embedded Steel 13.808.875 0,04 100,00

Total 31.491.848.963 100,00
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Figure 2. Pareto distribution analysis graph of FECB building structure of Java 9&10 Suralaya PLTU Project
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Based on the results of the analysis using Pareto's Law, three jobs with the highest
percentage of costs were obtained, namely Beam Work (35.24%), Column Work (31.05%),
and Plate Work (19.34%). However, in this research, the object of research using Value
Engineering Analysis is only on plate work because the dimensions of the columns and

beams are so large that it is difficult to do with precast concrete methods(Yudisaputro etal,
2021).

Creative Stage

At this stage, there is an idea to save the cost of implementing the work, namely
changing the work from conventional concrete to precast concrete. This is because the slab
work, which has a cost percentage of 19.34%, has the potential to be carried out using the
precast concrete method (Lukmana & Helmy, 2020).

Analysis Stage

This analysis stage is carried out to analyze and evaluate alternative ideas obtained at
the creative stage(Prasetyo, Oktaufik, & Himawan,2019). The results of this analysis stage are used
to determine alternative ideas that can be a solution(Prasetyo, Oktaufik, & .., 2019). The analysis
carried out on existing alternative ideas is to calculate the estimated cost of existing and
alternative work. The following is an estimate of the cost of existing work made based on
the guidelines for analyzing the Unit Price of Work listed in the PUPR Ministerial
Regulation No.8 of 2023 with the Basic Unit Price obtained from the Banten Governor
RegulationNo.39 of 2021 concerning Standard Unit Prices for Goods / Services of the Banten
Provincial Government for the 2022 Budget Year with a 5% price increase. The following
are the estimated cost of existing slab work presented in Table 2(Cahyaningsih et al., 2019).

Table 2: Estimated cost of existing slab work (conventional concrete)

No Type of Work Unit Volume Unit Price Total Price
1  Lean Concrete FC' 15 MPa m3 59,08 Rp1.602.315 Rp94.664.790
2 Formwork m?2 4523,48 Rp563.042 Rp2.546.907.865
3 Concrete fc' 30 Mpa m3 964,81 Rp1.804.849 Rp1.741.336.557
4  Grouting 450 kg/cm?2 m3 0,23 Rp14.289.615 Rp3.286.611
5  Reinforcement Bar D10 kg 33931,23 Rp16.661 Rp565.323.142
6  Reinforcement Bar D13 kg 49826,45 Rp13.713 Rp683.288.315
7  Removal of Reinforcement Bar kg 70636,85 Rp6.187 Rp437.053.854
8  Concrete Curing m? 4556,74 Rp4.426 Rp20.169.441

Total Rp6.092.030.574

Based on the results of the Unit Price Analysis of Work referring to the Regulation of
the Minister of PUPR No.8 of 2023 with the Basic Unit Price referring to Banten Governor
Regulation No.39 of 2021 for Fiscal Year 2022 with a 5% price increase, the total cost of
existing slab work is Rp6,092,030,574.00(Jason et al., 2019).

After obtaining the cost of existing slab work (conventional concrete), the calculation of
the cost of alternative slab work (precast concrete) can be submitted as follows. The

https://journal.pubmedia.id/index.php/civilengineering



https://journal.pubmedia.id/index.php/civilengineering

Sustainable Civil Building Management and Engineering Journal Vol: 1, No 3, 2024

6 of 11

following are the estimated cost of alternative slab work presented in Table 3(Triani et al.,
2024).

Table 3: Estimated cost of alternative slab work (precast concrete)

No Type of Work Unit Volume Unit Price Total Price

1 Formwork m2 4523,48 Rp485.430 Rp2.195.832.059
2 Concrete m3 Rp1.744.177 Rp1.682.799.460
3 Reinforcement Bar D10 kg 33931,23 Rp16.661 Rp565.323.142
4  Reinforcement Bar D13 kg 49826,45 Rp13.713 Rp683.288.315
5  Erection buah Rp1.150.558 Rp85.141.294
6  Precast Slab Mobilization ea Rp60.000.000 Rp60.000.000
7 Concrete Curing m2 4556,74 Rp27.156 Rp123.741.246

Total Rp5.396.125.515

Function Analysis is carried out to classify the functions that exist in a work item. The
results of the classification can be used to determine the comparison between the cost and

the value of the benefits obtained. The following are the analysis of slab work function

presented in Table 4(Komarudin et al., 2023).

Table 4: Analysis of Slab Work Function

No Description Verb Noun Cost (Rp) Worth (Rp)
1  Lean Concrete fc' 15 MPa Preventing Infiltration 94.664.790 -
2 Formwork Giving Shape 2.546.907.865 2.195.832.059
3  Concrete fc' 30 MPa Holding Press 1.741.336.557 1.682.799.460
4 Grouting 450 kg/cm?2 Repairing Broken 3.286.611 -
5  Reinforcement Bar D10 Holding Pull 565.323.142 565.323.142
6  Reinforcement Bar D13 Holding Pull 683.288.315 683.288.315
7 gaeinoval of Reinforcement Lifting Shape  437.053.854 -
Concrete Curing Maintaining Result 20.169.442 123.741.246
Erection Installing Shape - 85.141.294
10  Precast Slab Mobilization Carrying Shape - 60.000.000
Total 6.092.030.575 5.396.125.515
Ratio Cost/Worth 1,1290
Description:

a.
b. Worth value obtained from alternative costs.
C.

Cost value obtained from existing costs.

Cost/Worth ratio > 1 indicates cost savings

Development Stage
Based on the results of the analysis, the author recommends changing concrete work

from conventional methods to precast methods, especially in slab work due to lower
implementation costs(Muslihudin et al., 2022). The following is an estimate of the total cost

https://journal.pubmedia.id/index.php/civilengineering



https://journal.pubmedia.id/index.php/civilengineering

Sustainable Civil Building Management and Engineering Journal Vol: 1, No 3, 2024 7 of 11

of alternative slabs when using precast concrete work on slab components presented in
Table 5.

Table 5: Estimated cost of structural works after the change of conventional slab to precast slab

No Type of Work Total Cost

1  Foundation Work Rp1.764.539.116
2 PIT & Duct Bank Work Rp978.931.193
3  Beam Work Rp11.098.878.667
4  Column Work Rp9.777.000.211
5  Slab Work Rp5.396.125.515
6  Staircase 1 Work Rp1.154.408.595
7 Staircase 2 Work Rp585.581.739
8  Canopy Work Rp26.669.992
9  Embedded Steel Rp13.808.875

Total Rp30.795.943.904

Recommendation Stage

The recommendation stage of the Value Engineering Analysis study is described as

follows(Muslim-Muslim et al., 2024):

1.

Existing Conditions

The cost of work for the Flue Gas Desulfurization & Electrostatic Precipitator Control
and Electrical Building (FECB) Structure is IDR 31,491,848,963.00.

Alternative Conditions

Based on the results of the Value Engineering analysis that has been carried out, the
alternative design that has been analyzed is to change from conventional concrete work
to precast concrete on the slab work. The alternative resulted in savings of
Rp695,905,059.00 or 2.21% of the existing cost. The following is a detailed comparison
of existing and alternative work costs (after Value Engineering analysis).

Table 6. Recapitulation of the comparison of the final results of existing and alternative costs

Price Difference

No  Type of Work Total Existing Price Total Alternative Price Ratio (%)

Foundation

1 Work Rp1.764.539.116 Rp1.764.539.116 0,00
2 Sézﬂ‘i‘ Duct Bank Rp978.931.193 Rp978.931.193 0,00
3 Beam Work Rp11.098.878.667 Rp11.098.878.667 0,00
4  Column Work Rp9.777.000.211 Rp9.777.000.211 0,00
5  Slab Work Rp6.092.030.575 Rp5.396.125.515 11,42
6  Staircase 1 Work Rp1.154.408.595 Rp1.154.408.595 0,00
7  Staircase 2 Work Rp585.581.739 Rp585.581.739 0,00
8  Canopy Work Rp26.669.992 Rp26.669.992 0,00
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9  Embedded Steel Rp13.808.875 Rp13.808.875 0,00
JUMLAH Rp31.491.848.963 Rp30.795.943.904 2,21
Conclusion

Based on the Value Engineering analysis conducted on the Java 9&10 Coal Fired
Steam Power Plant 2x1000 MW Suralaya Construction Project, especially the Flue Gas
Desulfurization & Electrostatic Precipitator Control and Electrical Building (FECB)
Structure, the following conclusions can be drawn:

1. The types of work carried out cost efficiency using Value Engineering Analysis are
column, beam, and plate work. However, the author only examines Value Engineering
Analysis on plate work because the dimensions of the columns and beams are too
large and less possible to implement with precast concrete.

2. The cost comparison before and after the Value Engineering Analysis is the cost before
(existing) of Rp31,491,848,963.00 and the cost after (alternative) of Rp30,795,943,904.00.

3. The results of the Value Engineering analysis resulted in cost savings for structural
work of Rp695,905,059.00 or 2.21% of the cost of existing work obtained from changing
the use of conventional concrete slabs to precast concrete slabs.
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