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INTRODUCTION 

Drinking Water Supply System (SPAM) is a unit of facilities and infrastructure for providing drinking 

water consisting of raw water units, production units, distribution units and service units with a pumping 

system that includes pump equipment and related equipment to supply raw water and a gravity system. those 

who do not use pumps only rely on existing gravity to distribute raw water [1], Since 2017 the Drinking 

Water Supply System (SPAM) of the Capital District (IKK) Ibu has not been functioning due to damage to 

the pipe network due to road widening work, damage to generators and pumps, and will then be built with a 

gravity system using water sources from Naga Village. 

When building a construction project, you must have good time management and scheduling, where 

project time management is the stage of identifying a process that is carried out during the course of the 

project which is related to ensuring that the project can run according to the time, planned technical 

specifications taking into account cost efficiency but quality. good [2]. After the identification stage is 

complete and information and data are obtained, the scheduling process continues, thus there will be results 

or output in the form of a complete report format with time progress indicators [3] namely: 

1. Barchart 

A bar chart is a very simple bar chart that will show information on the planned work schedule for 

a project along with the length of time used for the work. 

2. Network Planning 

Network planning is a work network item that identifies critical work that must receive supervision 

in carrying out the work process because this critical work can cause the length of work on the 

project to be slower or faster than planned. 

 

 In this research the author will analyze the scheduling plan for the construction of the SPAM IKK Ibu 

West Halmahera Regency project using the PERT method using Microsoft Project 2021, building a new 

SPAM network system with a gravity network system that uses water sources from Naga Village as an 

indicator for consideration in planning work so that it can on time and quality, with the problem formulation 

in this research being as follows: 
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1. How much time is needed to build the SPAM IKK Ibu West Hamlahera Regency project using the 

PERT method using Microsoft Project 2021? 

2. What work is the critical path in the development of the IKK Ibu SPAM project, West Hamlahera 

Regency? 

3. What is the percentage of work success in the construction of the IKK Ibu SPAM project, West 

Hamlahera Regency? 

 

 The aims of this research are as follows: 

1. To find out the length of time for the construction of the SPAM IKK Ibu West Hamlahera Regency 

project using the PERT method using Microsoft Project 2021; 

2. To find out work activities that require the longest time to carry out; 

3. To find out the percentage of work success in the construction of the IKK Ibu SPAM project, West 

Hamlahera Regency. 

 

Previous Research 

In the first reference according to [4] with research on Scheduling Analysis and Resource Allocation in 

Construction Projects Using Microsoft Project with the results obtained, the work that is the critical path is 

pile work, soldier pile, excavation work, excavation fireplaces, brick installation, work floor construction. , 

pile cap work and upper structure work and additional resources which will have an impact on increasing 

work productivity. 

In the second reference according to [5] research on Scheduling Analysis Using the Microsoft Project 

2010 Application (Case Study: Green Open Space in Wajo Regency) with the results that there were 54 

critical paths and 62 non-critical paths in Green Open Space work with a completion time of 120 days. 

In the third reference, according to [6] with research on the analysis of the scheduling of work on the 

Drainage Channel for the Southern Cross Road, Lot. working days are faster than the planner's time and 

calculating project work time using Microsoft Project for excavation and mortar work, which is critical work, 

but using the Program Evaluation and Review Technique (PERT) method, the work is slow. 

In the fourth reference, research using the PERT-CPM method and its use in project implementation 

time and cost management resulted in calculating the duration of time to be used using the Program 

Evaluation and Review Technique (PERT) method of 8 weeks or 49 working days with a chance of 

completion of 99.38% and using the Critical Path Method (CPM) requires a completion time of 37 days, 

according to Wiji Yuwono. [7] 
 

RESEARCH METHOD 

Location and time of research 

The location of this research is Ibu District, West Halmahera Regency, North Maluku Province, 

which was carried out from September 2023 to December 2023. 

 

PERT Method 

The PERT method is a method of scheduling a project based on a network that requires 3 time estimates 

for each activity, including: optimistic, pessimistic and most likely using these 3 time estimates, carried out 

from the start of the project to the end of the project using the standards used, the PERT method is used for 

evaluating work in a project which aims to reduce delays, conflicts and disruptions in a project, including 

coordinating and synchronizing the completion of project work, this method schedules and budgets a work 

from the start of the work so that this method makes activities to be effective and controlled [8]. When 

scheduling using the PERT method, the steps that must be taken into account include: 

1. Determine the project to be worked on and prepare a work breakdown structure; 

2. Connect activities with each other so that activities can be planned which will be carried out first 

in sequence from the beginning to the end of the project; 

4. Describe the entire network of work that is interconnected from the beginning to the end of the 

project; 

5. Calculate the longest path in the work on the project which is the critical path in the project; 

6. Use linkages between work networks to assist project planning, scheduling and control. 

 

To calculate the estimated time using the PERT method with the following formula: 

 

TE = 
𝑎+4.𝑚+𝑏

6
                                    (1) 
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Description: 

TE = Expected duration 

a  = Optimistic time 

m  = Realistic time 

b  = Pessimistic time 

 

In calculating standard deviation, you can use the following formula: 

S = 
1

6
(𝑏 − 𝑎)                                    (2) 

Where: 

S = Activity standard deviation 

 

V(te) = S2 = 
1

6
(𝑏 − 𝑎)                          (3) 

Where: 

V(te) = Activity variance 

                         

After calculating the total critical activity time (TE) and activity standard deviation (S), the next step is 

to connect (TE) and (S) to see whether the planned schedule is likely to be in accordance with the target using 

the following formula: 

Z = 
𝑇(𝑑)−𝑇𝐸

𝑆
                                    (4) 

Where: 

Z = The probability number of reaching the target 

T(d) = Target time 

 

Microsoft Project 

Microsoft Project is a software product created for project management developed by the Microsoft 

company. Microsoft Project is designed to assist work processes in scheduling, determining human and 

material resources, viewing work progress, controlling and managing budgets and analyzing weights or 

burdens. on existing work [9], so that Microsoft Project can be a tool for creating good reporting and 

controlled planning. The things that must be considered when managing a project using Microsoft Project 

are as follows: 

1. Setting Goals 

Setting a goal is the main thing in scheduling because a goal is the direction a project work will be 

directed so that it can determine the completion time of the work and have a predetermined goal by 

carrying out focused work which can lead to efficiency in the length of time the work is completed; 

2. Set priorities 

Prioritizing is a process or action to organize work by prioritizing work that is interconnected or 

urgent to be done first to avoid time delays, but work on this work must be in accordance with the 

normal work sequence, in accordance with technical specifications and work methods; 

3. Avoid Procrastination 

When scheduling, it is best to avoid postponing work because postponing work can disrupt the work 

cycle and result in delays in achieving work goals; 

4. Minimize Wasted Time 

Avoid work that can take a long time but provides maximum impact or benefits from the work. 

 

Probability 

The three numerical estimates in scheduling are to create a longer time span for planning estimates, 

because probability theory measures uncertainty and explains it quantitatively so that the possibility of 

achieving the scheduling target is known [10]. 
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RESULT AND DISCUSSION 

Scheduling Using the PERT Method 

 

Table 1. Expected Duration 

No Job Name 

 

Pessimistic 

(In Days) 

Optimistic 

(In Days) 

 

Realistic 

(In 

Days)  

TE 

 
1 Implementation Of Occupational Health And Safety (K3) Follow the longest time of work  

2 Preparatory Work 12 7 10 10  

3 Piping Work          

4 Procurement Of Pipelines And Accessories 54 41 48 48  

5 Installation Of Hdpe Transmission Pipe Ø200 Mm = 7,700 M 88 73 80 80  

6 Installation Of Distribution Pipe Ø200 Mm = 2,000 M 21 17 19 19  

7 Installation Of Distribution Pipe Ø160 Mm = 950 M 13 9 11 11  

8 Installation Of Distribution Pipe Ø110 Mm = 3,693 M 45 36 40 40  

9 Installation Of Distribution Pipe 90 Mm = 6,537 M 64 52 58 58  

10 Pipe Bridge Work Dia. 200 Mm (L. 10 M)          

11 Job Abutment Work 31 26 28 28  

12 Bridge Steel Structural Work 15 10 12 12  

13 Pipe Bridge Work Dia. 110 Mm (W. 20 M)          

14 Job Abutment Work 31 26 28 28  

15 Bridge Steel Structural Work 15 10 12 12  

16 Existing Reservoir Repair Work 20 15 17 17  

17 Caps Steel Sandblasting Reservoir Work. 200 M3          

18 Procurement Of Reservoir Steel Plate Material 34 28 31 31  

19 Reservoir Foundation Work 34 28 31 31  

20 Reservoir Wall Work 33 26 29 29  

21 Mechanical Electrical Work          

22 Procurement Of Mechanical Electrical Materials 69 51 60 60  

23 Installation Of Mechanical Electrical Materials 14 10 12 12  

24 Disinfectant Building Work 55 43 49 49  

25 
Procurement And Installation Of House Connections (Sr) 700 

Units 
43 32 37 37  

26 Commissioning Test 7 7 7 7  

Source: Author's Processing (2023) 

Table 2. Time Deviation 

No Job Name 
Pessimistic 

(In Days) 

Optimistic 

(In Days) 

Realistic 

(In Days)  
S 

 
1 Implementation Of Occupational Health And Safety (K3) Follow the longest time of work  

2 Preparatory Work 12 7 10 1  

3 Piping Work          

4 Procurement Of Pipelines And Accessories 54 41 48 2  

5 Installation Of Hdpe Transmission Pipe Ø200 Mm = 7,700 M 88 73 80 3  

6 Installation Of Distribution Pipe Ø200 Mm = 2,000 M 21 17 19 1  

7 Installation Of Distribution Pipe Ø160 Mm = 950 M 13 9 11 1  

8 Installation Of Distribution Pipe Ø110 Mm = 3,693 M 45 36 40 2  

9 Installation Of Distribution Pipe 90 Mm = 6,537 M 64 52 58 2  

10 Pipe Bridge Work Dia. 200 Mm (L. 10 M)          

11 Job Abutment Work 31 26 28 1  

12 Bridge Steel Structural Work 15 10 12 1  

13 Pipe Bridge Work Dia. 110 Mm (W. 20 M)          

14 Job Abutment Work 31 26 28 1  

15 Bridge Steel Structural Work 15 10 12 1  

16 Existing Reservoir Repair Work 20 15 17 1  

17 Caps Steel Sandblasting Reservoir Work. 200 M3          
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No Job Name 
Pessimistic 

(In Days) 

Optimistic 

(In Days) 

Realistic 

(In Days)  
S 

 
18 Procurement Of Reservoir Steel Plate Material 34 28 31 1  

19 Reservoir Foundation Work 34 28 31 1  

20 Reservoir Wall Work 33 26 29 1  

21 Mechanical Electrical Work          

22 Procurement Of Mechanical Electrical Materials 69 51 60 3  

23 Installation Of Mechanical Electrical Materials 14 10 12 1  

24 Disinfectant Building Work 55 43 49 2  

25 
Procurement And Installation Of House Connections (Sr) 700 

Units 
43 32 37 2  

26 Commissioning Test 7 7 7 0  

Source: Author's Processing (2023) 

Table 3. Gravity System Variance 

No Job Name 
Pessimistic 

(In Days) 

Optimistic 

(In Days) 

Realistic 

(In 

Days)  

V 

 
1 Implementation Of Occupational Health And Safety (K3) Mengikuti waktu terpanjang pekerjaan  

2 Preparatory Work 12 7 10 1  

3 Piping Work          

4 Procurement Of Pipelines And Accessories 54 41 48 4  

5 Installation Of Hdpe Transmission Pipe Ø200 Mm = 7,700 M 88 73 80 9  

6 Installation Of Distribution Pipe Ø200 Mm = 2,000 M 21 17 19 1  

7 Installation Of Distribution Pipe Ø160 Mm = 950 M 13 9 11 1  

8 Installation Of Distribution Pipe Ø110 Mm = 3,693 M 45 36 40 4  

9 Installation Of Distribution Pipe 90 Mm = 6,537 M 64 52 58 4  

10 Pipe Bridge Work Dia. 200 Mm (L. 10 M)          

11 Job Abutment Work 31 26 28 1  

12 Bridge Steel Structural Work 15 10 12 1  

13 Pipe Bridge Work Dia. 110 Mm (W. 20 M)          

14 Job Abutment Work 31 26 28 1  

15 Bridge Steel Structural Work 15 10 12 1  

16 Existing Reservoir Repair Work 20 15 17 1  

17 Caps Steel Sandblasting Reservoir Work. 200 M3          

18 Procurement Of Reservoir Steel Plate Material 34 28 31 1  

19 Reservoir Foundation Work 34 28 31 1  

20 Reservoir Wall Work 33 26 29 1  

21 Mechanical Electrical Work          

22 Procurement Of Mechanical Electrical Materials 69 51 60 9  

23 Installation Of Mechanical Electrical Materials 14 10 12 1  

24 Disinfectant Building Work 55 43 49 4  

25 
Procurement And Installation Of House Connections (Sr) 

 700 Units 
43 32 37 4  

26 Commissioning Test 7 7 7 0  

 

Scheduling with Microsoft Project 

Table 4. Predesors 

No Job Name 
Pessimistic 

(In Days) 

Optimistic 

(In Days) 

Realistic 

(In Days)  

Prede 

cessor  
1 Implementation Of Occupational Health And Safety (K3) Follow the longest time of work  

2 Preparatory Work 12 7 10   
 

3 Piping Work         
 

4 Procurement Of Pipelines And Accessories 54 41 48 2 FS  

5 
Installation Of Hdpe Transmission Pipe Ø200 Mm = 

7,700M 
88 73 80 4 FS  
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No Job Name 
Pessimistic 

(In Days) 

Optimistic 

(In Days) 

Realistic 

(In Days)  

Prede 

cessor  
6 Installation Of Distribution Pipe Ø200 Mm = 2,000 M 21 17 19 5 FS  

7 Installation Of Distribution Pipe Ø160 Mm = 950 M 13 9 11 6 FS  

8 Installation Of Distribution Pipe Ø110 Mm = 3,693 M 45 36 40 7 FS  

9 Installation Of Distribution Pipe 90 Mm = 6,537 M 64 52 58 8 FS  

10 Pipe Bridge Work Dia. 200 Mm (L. 10 M)          

11 Job Abutment Job 31 26 28 2 FS  

12 Bridge Steel Structural Work 15 10 12 11 FS  

13 Pipe Bridge Work Dia. 110 Mm (W. 20 M)          

14 Job Abutment Work 31 26 28 12 FS  

15 Bridge Steel Structural Work 15 10 12 14 FS  

16 Existing Reservoir Repair Work 20 15 17 2 FS  

17 Caps Steel Sandblasting Reservoir Work. 200 M3          

18 Procurement Of Reservoir Steel Plate Material 34 28 31 2 FS  

19 Reservoir Foundation Work 34 28 31 18 FS  

20 Reservoir Wall Work 33 26 29 19 FS  

21 Mechanical Electrical Work          

22 Procurement Of Mechanical Electrical Materials 69 51 60 2 FS  

23 Installation Of Mechanical Electrical Materials 14 10 12 22 FS  

24 Disinfectant Building Work 55 43 49 16 FS  

25 
Procurement And Installation Of House Connections (Sr) 

700 Units 
43 32 37 9 FF  

26 Commissioning Test 7 7 7 25 FS  

 

 
Figure 1. Time Duration in Gravity Systems 

 

 
Figure 2. Time Duration in Gravity Systems (Continued) 



 
 
 
 
 IJST Vol 2 No. 3 | November 2023 | ISSN: 2829-0437 (print), ISSN: 2829-050X (online), Page 84-91 

90 
Prasetyo , B., A., et al 

 

Analyze the results 

The results of the work schedule analysis using Microsoft Project 2021 show that the critical path is in 

work on implementing occupational health and safety, preparation, piping work, work on procurement and 

installation of house connections and commissioning test work with a duration of 273 days with a target 

project plan of 320 days, so Next, the probability will be determined using the following calculations: 

 

Z = 
𝑇(𝑑)−𝑇𝐸

𝑆
                                     

Z = 
320 −273

28
 

Z = 1,68 

Z = 0,9535 (Seen in Table Z Normal Distribution)Z = 95,35 % 

 
Figure 1. Z Distribution Table 
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CONCLUSION 

1. The time required to construct the SPAM IKK Ibu West Hamlahera Regency project using the PERT 

method using Microsoft Project 2021 is 320 days; 

2. It is known that the critical path is in work implementing occupational health and safety, preparation, 

piping work, work on procurement and installation of house connections and commissioning test 

work with a duration of 273 days; 

3. By calculating the duration of achieving the target, the construction work for the SPAM IKK Ibu 

West Hamlahera Regency project can be completed with a percentage level of 95.35%. 
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