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ABSTRACT 

  

 Project Management has become a 

fundamental way for a company to optimize project 

time, cost and risk. Based on the analysis that has 

been done and supported by the results of 

interviews conducted with Mr. Fitra K. Rahmawan, 

ST, MT as Chief of Geotechnical Associations 

PT.Saekan Bumi Persada explained that the Project 

for Dining Room and Hall Building which started 

on July 11, 2011 and is scheduled to finish on 

March 12, 2012 This project is already running, but 

it has been delayed in the 4th week from the 

original work plan of 10.69%, only realized 

6,971% and experiencing delays of 3,718%. The 

project is delayed due to several factors such as 

ordering goods that are not in accordance with the 

specifications, late material coming, missing 

material, less material, defective material, human 

error, miscalculation, mismanagement, installation 

error, access to non-support project environment, 

overload, broken wires, labor accidents. Based on 

the problems presented, the solution to assist the 

Chief of Geotechnical Guard in controlling project 

implementation time, using Precedence 

Diagramming Method (PDM) method, and 

estimating and controlling cost and time of project 

using Earned Value Management (EVM) method, 

and for project risk risk using method of Failure 

Mode Effect Analysis (FMEA). 

 Based on the explanation that has been 

presented then the need for the system to handle the 

project planning schedule, cost control and time, 

risk management. 

 

Keywords: Project Management, PDM, EVM, 

FMEA 

 

1. INTRODUCTION 

 

 Project Management has become a 

fundamental way for a company to optimize project 

time, cost and risk. Project management software 

has the capacity to help plan, organize and manage 

resources. The process of planning, implementing 

and managing the project will take time because it 

has to map out all the important steps to be 

understood by all the teams involved in the project, 

especially when it comes to large projects that take 

a lot of time to complete, project management roles 

will be helpful as having access to data and 

following who is responsible so as to provide 

information and determine the important task for 

each project team and the performance that has 

been done. 

 Based on the analysis that has been done 

and supported by the results of interviews 

conducted with Mr. Fitra K. Rahmawan, S. T., M. 

M. as Chief of Geotechnical Associations 

PT.Saekan Bumi Persada explained that, in the 

implementation of project projects often occur 

delays. The Project for the Construction of the 

Dining Room and Hall which started on July 11, 

2011 and is scheduled for completion on March 12, 

2012 The project is already underway but has been 

delayed by the 4th week from the previous work 

plan of 10.69%, 6.971% realization and 3.718% 

delay. The project is delayed due to several factors 

such as ordering goods that are not in accordance 

with the specifications, late material coming, 

missing material, less material, defective material, 

human error, miscalculation, mismanagement, 

installation error, access to non-support project 

environment, overload, broken wires, labor 

accidents. The delay of the project will have a 

direct impact on the company's operations, cost 

control, and time of the project so that the company 

suffers a loss or gets sanctioned from the project 

owner for violating the specified time limit. 

 The purpose of this research, to build a 

project management information system at PT. 

Saekan Bumi Persada. While the objectives in the 

study, are as follows: 

1. Assisting the Chief of Geotechnical Guard as 

the project responsible for handling project 

scheduling so that the process of work in 

accordance with what has been scheduled. 

2. Assisting the Chief of Geotechnical Guard as 

the project manager in charge of the project 

performance control so that the funds issued 

in accordance with what has been done. 

3. Assisting the Chief of Geotechnical Guard as 

the project responsible for analyzing the 

opportunity of emergence of field risks that 

are often ignored to be factors that greatly 

affect the project delay, and prepare for 

mitigation. 
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2.1 Project 

 

 The project is a combination of resources 

such as human, material and equipment and 

capital/costs gathered in a temporary organization 

vessel to achieve goals and objectives [1]. the 

project can be assumed as something big to 

determine how to complete a job. Some project 

characteristics can be summed up among others 

[1]: 

1. Work is not routinely involved. 

2. Planning is required. 

3. Specific objectives can be viewed or 

specific products to be made. 

4. Work completed by several people. 

5. Work completed in several phases. 

6. Resources that can be used in projects are 

limited. 

7. The project is large and complex. 

 

 Project Management is the application of 

science, skills, and skills, the best technical means 

and with limited resources, to achieve the goals and 

objectives that have been determined in order to 

obtain optimal results in terms of performance, cost 

and quality and time and safety. 2]. 

 

2.2. Method Precedence Diagramming Methode 

(PDM) 

 

 PDM was developed in the 1960s by the 

United States navy in collaboration with Professor 

Dr. John Fondahl from Stanford University to 

develop a CPM calculation method that will also 

solve the use of "Dummy" dependencies. Professor 

Dr. John Fondahl reversed the AOA diagram 

method to the traditional AON method known as 

the Precedence Method. At first there was only FS 

relationship. Dr. Proposal Fondahl was published 

around 1977 in Western Construction. Precedence 

diagram is actually a relic / development of the bar 

chart. In the PDM method the activity time scale 

and calendar are placed at the top, this of course 

shows the schedule instead of logic diagrams that 

are not time scale or have calendar lines. In the 

1980-2000 period the capabilities of the computer 

expanded so that many additional attributes were 

added to the basic PDM network of program 

analysis, such as some relationship types, lag and 

lead time values on dependencies, multiple 

calendars, and some resources on the activities. The 

use of these functions really requires a high level of 

training and experience in construction scheduling. 

Excess Precedence Diagram Method (PDM) 

compared to CPM is PDM does not require 

fictitious / dummy activity so networking becomes 

simpler. This is because different overlapping 

relationships can be created without increasing the 

number of activities. The purpose of advanced 

calculations on PDM is to determine the earliest 

start time (Early Start) that occurred. the provisions 

in advanced calculations are as follows [3]: 

1. Looking for value of Earliest Finish Time 

(EF) 

   EF = ES + d 

2. Looking for slack value (SL) 

   SL = ES (next node) –EF 

3. Looking for value Latest Start Time (LS) 

   LS = SL + ES 

4. Looking for value Latest Finish Time (LF) 

   LF = LS + d 

 

 Where a case of work is solved using only 

one way of forward direction calculation only if the 

case has only one path is the critical path, which 

where each initial work must be completed before 

continuing the next job and the next job can not 

start before the previous work is completed. 

 

2.3. Earned Value Management Method 

 

 This method uses the S curve as the 

information display with the X axis indicating the 

project duration and Y axis to express the 

cumulative cost. Where the advantages of this 

method are as follows: Display information 

methods earned value is more progressive than the 

conventional S curve. This method can predict cost 

and time losses based on slowly progressing work, 

so that additional project duration and final cost can 

be calculated by systematic approach [3]. 

 There are 3 indicators in informing the 

progress of the project: 

1. BCWS (Budgeted Cost of Work Shedule), 

describes the budget plan up to a certain 

period of volume of the project plan to be 

done. 

2. BCWP (Budgeted Cost of Work Performed), 

describes the project plan budget for a certain 

period of what has been done on the actual 

volume of work. 

3. ACWP (Actual Cost of Work Performed), 

describes actual budget spent on job execution 

on the actual job volume. 

 The formula to find the weight value of a 

job is as follows: 

 

Weight =  

(Employment Price) / (Total work price) X 100% 

 

 When viewed from the amount of work 

completed it means that this method measures the 

size of the completed work unit, at a time when 

judged by the amount of budget provided it is 

known the relationship between what has actually 

been achieved physically to the amount of budget 

that has been issued [3]. To find out the value of 

Budget Cost of Work Schedule (BCWS) is as 

follows: 
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BCWS = (% Completion) × (Budget) 

 

 The formula used to determine the deviation 

schedule or time is as follows: 

 

 SV = BCWP – BCWS 

 

If the value of SV> 0, the actual progress> plan: 

acceleration of the project to the plan (chedule 

underrun). If the value of 2.7 SV <0, the actual 

progress <plan: there is a delay in the project to the 

plan (chedule overrun). 

 

 SPI = BCWP / BCWS 

 

If the value of SPI> 1, the actual progress> plan: 

the project acceleration occurs against the plan 

(Schedule underrun). If the SPI value <1, the actual 

progress <plan: there is a delay in the project 

against the plan (Schedule overrun). 

  

 The formula used to determine the cost is as 

follows: 

 

 CV = BCWP-ACWP 

 

If the value is CV> 0, the actual volume cost> 

actual cost (Cost Underrun). If nil ai CV <0, actual 

cost of volume <actual cost (Cost Overrun). 

 

 Variable that can be used to estimate cost at 

project time completed based on project 

performance until a certain time. 

 

 CPI = BCWP / ACWP 

 

If the CPI value is> 1, the actual progress> plan: 

the project accelerates to the plan (Schedule 

underrun). If the CPI value <1, the actual progress 

<plan: there is a delay in the project against the 

plan (Schedule overrun).  

  

 The Estimated Completion Date estimation 

formula can be calculated in the following way: 

 

ECD = ((Time remaining) / SPI) + Used Time 

 

Where : 

ECD = Estimated Completion Date 

SPI = Schedule Performance Index 

 

 The formula of acceleration calculation or 

project delays can be calculated using the following 

formula: 

 

Percentage of acceleration or delay 

 = 100% - (ECD / SchedulePlan) * 100% 

 

 The Estimated at Completion cost 

estimation formula can be calculated in the 

following way: 

 

 EAC = Time Budget / CPI + ACW 

 Or 

EAC = ((Total Cost-BCWP)) / (CPI + 

ACWP) 

 

 The Percentage Actual Increase Cost / 

Actual Cost can be calculated using the following 

formula: 

 

Percentage of additional or decrease cost = 100% - 

(EAC / Total Cost) * 100% 

 EV = BCWP 

 

2.4. Method FMEA (Failure Mode and Effects 

Analysis) 

 

 FMEA was inaugurated in 1949 by the US 

armed forces with the introduction of MIL-P 1629 

Procedures to effect the failure mode and criticality 

analysis. The objective is to classify the failure of 

"In accordance with its impact on the mission of 

success and security of personnel / equipment. 

Later in adoption in the Apollo space program to 

reduce the risk due to the small sample size being 

too small the use of FMEA gained momentum 

during the 1960s. FMEA can identify and address 

security concerns prior to any potential catastrophe 

[4]. 

 FMEA is a method designed to: 

1. Identify and fully understand the potential 

failure modes and their causes, and the impact 

of failures on the system or end users, for 

certain products or processes. 

2. Assess risks associated with identified failure 

modes, effects and causes, and prioritizes 

corrective action issues. 

3. Identify and take corrective action to address 

the most serious concerns 

 

2.5. Project Management Flow Analysis PT. 

Saekan Bumi Persada. 

 

 Analysis of project management at 

PT.Saekan Bumi Persada takes data on the 

construction of the dining room and hall located at 

Jl. Tanjung Kayu Batu No.06 Tanjung Ria 

Jayapura in 2011 with project implementation time 

22 weeks with a time delay of 3 weeks from the 

scheduled schedule with total budget cost Rp. 

5,341,238,000 (Five Billion Three Hundred Forty 

One Million Two Hundred and Three Thousands of 

Rupiah Thousand Rupiah). 
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Figure 1. The Cost of the Dining Room and AULA 

Development Project 

 

Analysis of project management at PT. Saekan 

Bumi Persada is to provide a picture of project 

management analysis flow which can be seen as 

follows: 

 

2.6. Analysis of Earned Value Management 

(EVM) 

 

 Analysis of time and cost of the project used 

a method of Earned Value Management (EVM). 

This method is used to measure against time and 

cost in the construction of dining room and hall 

located at Jl. Tanjung Kayu Batu No.06 Tanjung 

Ria Jayapura in 2011 with the project 

implementation time of 25 weeks with total budget 

cost Rp. 5,341,238,000 (Five Billion Three 

Hundred Forty One Million Two Hundred and 

Three Thousands of Rupiah Thousand Rupiah). 

The Budget Cost For Work Schedule (BCWS) is 

derived from the workload carried out in the project 

execution schedule multiplied by the cost budget 

plan (RAB) then accumulated on a weekly basis. 

 

Table 1. BCWS first week 

 
 

Budget cost for work performed (BCWP) is a 

calculation of the cost used for a certain period and 

set in the budget an actual volume of work. The 

calculation of BCWP is derived from the actual 

weight of all work multiplied by the amount of 

contract value. Then accumulated every week. The 

actual weight of all work is obtained from the 

project progress report. 

 

 

 

 

 

Table 2. First week BCWP 

 
 

Actual cost of work performed (ACWP) is a 

representation of the total expenditure incurred to 

complete the work within a certain period. ACWP 

value is obtained based on expenditure data from 

work that has been carried out the construction of 

dining room and hall located at Jl. Tanjung Kayu 

Batu No.06 Tanjung Ria Jayapura in 2011. 

 

Table 3. ACWP Calculation Analysis 

 
 

Scheduling Variance (SV) is used to calculate the 

deviations between BCWS and BCWP. A positive 

score indicates that the project work packages that 

are executed outweigh the plans. Conversely, 

negative values indicate poor job performance 

because the work packets that are accomplished are 

less than the planned schedule. 

BCWP = Rp. 260.385.353 

BCWS = Rp. 260.385.353 

SV = Rp. 260.385.353 - Rp. 260.385.353 = Rp.0 

 

Table 4. Anilisis deviation Schedule time (SV) 

 
 

Cost Variance (CV) is the difference between the 

value obtained after the package work package 

with the actual cost that occurred during the 

implementation of the project. The negative 

number in the cost variance indicates that the 

higher cost of the budget is called cost overrun. A 

zero indicates that the work is performed at a cost. 

While the positive number means the work is done 

at a cost less than the budget, called cost underrun. 

CV = BCWP – ACWP 
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Table 5. Anilisis calculation CV (Cost Variance) 

 

The schedule performance index (SPI) is to 

determine a time performance index value 

calculated using the equation of the formula. 

BCWP = Rp. 260.385.353 

BCWS = Rp. 260.385.353 

SPI  = Rp. 260.385.353 ÷ Rp. 260.385.353 = 1 

Tabel 6. Anilisis perhitungan Schedule 

performance index (SPI) 

 
 

To determine the value of the cost performance 

index or the so-called Cost Performance Index 

(CPI) can be calculated using the equation of 

formula 2.11. As for example calculation Cost 

Performance Index (CPI) is as follows. 

 

BCWP = Rp. 260.385.353 

ACWP = Rp132.909.345 

CPI = Rp. 260.385.353 ÷ Rp132.909.345 = 

1.95912 

 

Based on the calculation analysis that has been 

done, can be seen that the project completion time 

will be late or faster and the cost incurred will be 

excessive or less than budgeted. In addition, project 

progress for the foreseeable future also needs to 

estimate the time and cost of completion. 

 ECD (Estimate to Complete Date) is an 

estimated project completion time. ECD formula = 

(Time Time / SPI) + Time has passed. 

ECD (Estimate to Complete Date) at week 1 

Remaining Time = 24 Weeks 

SPI = 1 

Time has passed = 1 Week 

ECD = (24/1) + 1 

= 25 weeks 

 

Table 7. Anilisis calculation Schedule performance 

index (SPI) 

 
 

To find out the estimated cost required to complete 

the project, can be done by looking for the value of 

EAC (Estimate at Completion) by using equation 

of formula 2.13. The example calculation is as 

follows 

EAC (Estimate at Complete) Week 1 

BAC = Rp. 5.341.238.000 

CPI  = 1.96 

EAC  = Rp. 5.341.238.000 ÷ 1.96 

 = Rp 102.998.200,952 

 

Table 8. Estimated Project Completion Costs 

 
 

From the above calculation it can be concluded that 

the estimated cost required to complete the project 

starting from week 1 to week 4 does not exceed the 

total project cost budget. While the estimated cost 

of project completion starting from week 5 then 

experiencing excess project cost from the budgeted 

Rp. 5,341,238,000. This is because during the 5th 

week the project experienced time delays and 

project cost overruns. 

 

Calculation Result of Earned Value Management 

Method. 

 
 

the results of the above calculation analysis can be 

concluded that in the first week until the 4th week 

the project has been running in accordance with the 

plan, both in terms of project implementation 

schedule and project cost. However, at the 5th 

week the project is experiencing delays from the 
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planned schedule and experiencing budgeted 

excess cost. This project should be completed by 

the 25th week but due to the delay in the project is 

estimated to be completed by 35 weeks, it means 

the project is delayed for 10 weeks. In addition, this 

project should cost Rp. 5,341,238,000 but due to 

the delay of this project is estimated to cost Rp. 

6,283,809,412. So it can be concluded that the 

project menglami loss of Rp. 942.571.412. 

 

2.7. Analysis of Failure Mode Effect Analysis 

(FMEA). 

 

Failure Mode Effect Analysis (FMEA) is a method 

used to identify and eliminate errors or deviations 

in a project. This is a qualitative method and the 

results are displayed in a table. The result may be 

the cause of the failure, effect, frequency, severity, 

probability and recommended countermeasures. 

 
Figure 1. FMEA Cycle 

Based on FMEA analysis and interview result with 

Mr. Fitra K. Rahmawan, S.T., M.T explained the 

severity for risk risk that happened as follows: 

 

Severity Scale 

 
 

Based on FMEA analysis and interview result with 

Mr. Fitra K. Rahmawan, S.T., M.T explain the 

incidence rate for the risks that occur as follows: 

 

Scale of Occurrence (Occurance) 

 
 

Based on FMEA analysis and interview result with 

Mr. Fitra K. Rahmawan, S.T., M.T explained the 

detection rate for risk risk that occurred as follows: 

 

Scale Detection (Detection) 

 
 

RPN calculation: 

RPN = Severity x Occurance x Detection 

 

 
 

Based on the above calculation obtained RPN value 

to determine the level of risk priority. The total 

RPN value is aggregated to get the value 

 

Total RPN = 684 

Average = 684/14 = 48.86 

 

 After getting the total value of RPN, then get 

the average RPN as above calculation. The average 

RPN score is 48.86. Then the information obtained 

is the risks that produce values above the average 

value of 48.86 is a list of risks that have a high 

priority level is a risk that has a risk code R1, R4, 

R6, R8, R9, and R10, so that required mitigation or 

appropriate handling to reduce high risk priority 

levels. 
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Table 9. Risk Handling 

 
 

2.8. Analysis of Precedence Diagramming 

Method (PDM). 

 

 Precedence Diagraming Method (PDM) is one 

of the scheduling techniques that belong to the 

network planning scheduling technique or network 

plan. In the PDM network this activity focuses on 

using nodes so often called activity on node 

(AON). 

 

 
 

 
Figure 2. PDM Network 

 

1. Forward pass calculation on the activity or node 

to find the value of EF (Earlier Finish) is to 

use equation of formula (2.1). 

Calculation of node A 

𝐸𝑆𝐴 = 0 𝑑𝐴 = 23 

𝐸𝐹𝐴 = (0 + 23) = 23 

Calculation of node B 

𝐸𝑆𝐵 = 23 𝑑𝐵 = 13 

𝐸𝐹𝐵 = (23 + 13) = 36 

2. The calculation of the backward pass on the 

activity or node to find the SL value (Slack 

lag) using equation of formula (2.2), LS 

(Lates Start) using equation of formula (2.3) 

and LF (Lates Finish) using equation of 

formula (2.4 ). 

Calculation of node C 

𝐸𝑆E = 67 𝐸𝐹C = 67 

Looking for SL value (Slack Lag) 

𝑆𝐿C = (𝐸𝑆E - 𝐸𝐹C) 

𝑆𝐿EC = (67 - 67) = 0 

Looking for LS value (Lates Start) 

𝐿𝑆C = (𝑆𝐿C + 𝐸𝑆C) 

𝐿𝑆C = (0 + 36) = 36 

Looking for LF (Lates Finish) 

𝐿𝐹C = (𝐿𝑆C + 𝑑C) 

𝐿FC = (36 + 31) = 85 

Based on the above calculation can be seen 

the value of the ES (Earlier Start), EF (Earlier 

Finish), SL (Slack Lag), LS (Lates Start), LF 

(Lates Finish), it can be concluded from the 

recapitulation of the final PDM calculation on 

home construction projects dining and hall. 

 

 
Figure 3. Project Coordination Calculation 

 

2.10 Functional Needs Analysis 

 

 Functional needs analysis is a functional 

requirement analysis in both data and information 

flow. Analysis of functional requirements described 

in structured analysis which will be discussed as 

follows. 

 

2.10.1 Database Analysis 

 Data analysis can be seen from the data that will 

be used in the process of development of project 

management information system in PT.Saekan 

Bumi Persada then the data has been obtained built 

a data design by using entity relationship diagram 

(ERD) which can be seen on: 
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Figure 4. Entity Relationship Diagram 

 

2.10.2 Context Diagram 

 The Context Diagram is a simple diagram 

illustrating the relationship between the outer 

entity, the input and output of the system, the 

context diagram represented by a single circle 

representing the whole system. 

 
Figure 5. Context Diagram 

 

2.10.3 System Interface 

The project management information system 

interface at PT. Saekan Bumi Persada is as follows: 

 

Work Plan Interface 

 
Figure 6. Interface work plan 

 

Working Risk Interface 

 
Figure 7. Working Risk Interface 

 

 

 

 

 

 

 

 

 

Project Implementation Interface 

 
Figure 8. Project Implementation Interface 

 

Graph Schedule Interface 

 
Figure 9. The Schedule Chart Interface 

 

2.11 Implementation and Testing 

 

 Testing the system is an important thing that 

aims to find errors or shortcomings in the project 

management information system PT.Saekan Bumi 

Persada to be tested. Testing intends to know the 

project management information system created 

has met the criteria in accordance with the design 

objectives. 

 

2.11.1 Functional Testing 

 Functional testing is focused on the basic 

functionality of built software. Based on the test 

results with cases of test samples that have been 

done to get a conclusion that process process in 

construction of project management information 

system at PT. Saekan Bumi persada is correct. 

Functionally the system is able to produce the 

expected output. 

 

2.11.2 Results of End User Acceptance Testing 

 Based on the results of interviews conducted to 

directors, managers, heads of geotechnical, 

administrative and surveyors, it can be concluded 

that the construction of project management 

information system at PT.Saekan Bumi Persada can 

help companies to know the project performance 

and classify risk and risk mitigation , can help the 

project team in making decisions in the project and 

estimate project time, project cost control and 

system has been running well when used. 

 

3. CLOSING 

 

 In this section, explain the conclusions and 

suggestions that contain the results obtained after 
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the research so that further development can be 

done related to the research that has been done. 

 

3.1 Conclusions 

 

 Based on the research and test results that have 

been done on the project management information 

system at PT.Saekan Bumi Persada, it can be 

concluded as follows: 

1. Project management information system at 

PT.Saekan Bumi Persada can assist the Chief of 

Geotechnical Guard in knowing and estimating 

project execution time in accordance with pre-

determined project time planning so as to 

reduce the risk of delay of PT project. Saekan 

Bumi Persada. 

2. Project management information system at 

PT.Saekan Bumi Persada can help control 

project costs so as to reduce the risk of project 

cost swelling. 

3. Project management information system at 

PT.Saekan Bumi Persada can help identify 

opportunities for project risk risks occurring in 

the field to prepare risk mitigation and improve 

project success. 

 

3.2 Suggestions 

 

 Based on the research and test results that have 

been done to the project management information 

system at PT.Saekan Bumi Persada, it can be 

proposed suggestions for improvement of project 

management information system PT.Saekan Bumi 

Persada is as follows: 

1. Development to implement financial 

information system covering cost fix cost, 

variable cost, and operational cost PT.Saekan 

Bumi Persada 

2. Development of the interface so it is more user 

friendly. 
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