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1 Chapter 1: Introduction

1.1  Introduction

Over the past decades, the problems of delays have been found to be frequently
occur in project worldwide which disrupted the success of project and led to lack of
company competitiveness in long-term. There were many studies researched on
causes of delay and try to develop and implement the proper method, which can be
the best approach to minimise those causes in the project. According to Albinu and
Jagboro (2002), the delay cannot be minimised unless their causes are known.
Moreover, in order to have an accurate estimate of costs and completion time, reliable
methods and commonly agreed practices must be applied throughout the project life
time. Failure to meet the project deadline results in financial losses for both parties;
customer and company. The control over causes of delay may help in eliminate the
problem and contribute to an improvement of project performance. Normally, since
the experience of time overrun, the project practitioners provide a plan with some
spare time before an actual deadline or if the project is likely to be delayed, they
decide to accelerate the pace of the works execution to keep the project on schedule.
According to this, an additional cost is added to the project. With uncertainty and many
factors that challenge the accomplishment of project on time, a suitable tool for
project control should be implemented. The project planning and time control
practice should be focused which the tools and techniques used for effectively control
of the project is very important. There is a major challenge to choose the adequate
tool for project monitoring and controlling in order to deliver project successfully. O.
Hazir (2015) focus on development of these systems. Basically, a method of project
monitoring and control help minimise the possible deviations from the project plans.
The status of the project is monitored, any deviations from the plan are identified
then, the optimum corrective actions are taken. An effective system should clearly
define the following policies:

«  Monitoring policy: what, how, where, when and by whom to monitor,



« Intervention and control policy: what, how, where, when and by whom to
prevent, intervene and correct.
There are many project control methods, such as Gantt chart, Bar chart, Program
Evaluation and Review Technique (PERT), and Critical Path Method (CPM) have been
developed and used project professionals (Nicholas, 2001). Not all of delay factors can
be eliminated, but some of them can be overcome by appropriate project
management.
While many studies have studied the project management in each industry to propose
and adapt the best practice that suit the organisation in order to carry outs the projects
effectively and efficiently (Tantivattanasatien, 2000; Tetteh, 2014; Yimam, 2011).
Hence, it is very important to apply the appropriate project management which can
contribute to project success.
This study is looking into ways and framework to manage them in order to deliver the
project on time. Therefore, the aim is to construct a framework to control and improve
on-time delivery performance of the case study company which the concept of project
time management from Project Management Body of Knowledge (PMBOK) will be
applied to area that needed improvement. First, the important causes and flaws of
the current process are identified. Then, the best possible tools and techniques are
adopted, and the framework in controlling the project schedule can be shaped to
provide adequate project control.

1.2 Background of Thesis

The Case study Company founded in 2011 to supply Heat Recovery Steam Generators
for Thailand Combined Cycle Plants. The company designs, manufactures and services
heat recovery steam generators (HRSGs). The HRSGs use the energy from the hot
exhaust gas of the gas turbine to generate steam for electricity generation or for
industrial processes. The company supplies custom-designed HRSGs for installation
behind combustion turbines starting at 25 MW up to 270 MW for use in power
generation, co-generation, and combined cycle system. In general, these HRSGs feature
a horizontal gas path, and may have one up to three pressure levels. The Company

started business in Thailand by supplying HRSGs for two Combined Cycle Power Plants;



Electricity Generating Authority of Thailand (EGAT) Wang Noi Combined Cycle Power
Plant, located in Ayutthaya, and Chana Combined Cycle Power Plant, located in
Songkhla. How does the HRSGs work? The exhaust gas of the gas turbine is used to
generate steam, then, the steam will go to steam turbine for electricity production or
go to various industrial processes. The combined cycle plant is be able to enhance
the power plant’s performance up to fifty per cents, not only the exhaust gas is not

wasted, but also, it generates cleaner energy.

Figure 1: Heat Recovery Steam Generator

As the project based organisation structure, the company has encountered time
overruns of projects. To stay competitive and gain more market share, the company
must continue improve their business performance and reliability. Not only that the
quality of the product, but also to deliver the product to customer on-time is very
crucial. The delivery performance can be one of the main order-winning of the firm.
Late delivery can cause many problem:s;

- Penalty occurs

- Lower profit and productivity

- Bad reputation

- Losses of customer and market share in the future



- Effects long term performance
On-time delivery should be maintained and needed to be improved to some degree
to remain competitive. Quality is the significant concerned criteria and must be met
alongside the on-time shipment and would then ensure a greater success of the
project.

1.2.1 Overview of HRSGs Design Project

The regular project is taking 12 to 16 months cycle time. After the contract agreement
has been completed with the customers. It becomes to an engineering phase in which
many engineering department are working together. To manage the project that
involve with several department at the same time is absolutely challenging, it also
have to be the back and forth communication in order to move the project for
individual stage. When the project gets started, there are all relevant departments;
namely, Thermal Engineering, Mechanical Engineering, Structural Engineering, Product
Engineering, Instrument and Control Engineering, involved in the very early stage. This
interaction could develop to the faster delivery time and complex communication at
the same time. The product engineer will issue the technical specification of each of
equipment to send to vendor or subcontractor then, it begins to fabrication work and
preassembly as needed. Finish work will be delivered to site for construction. Finally,
after construction is done, the plant commissioning will be performed to ensure the

HRSG can operate as designed.
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Figure 2: HRSGs Design Project
Phase 1 — Contract Agreement
The company makes a contract agreement or receives an award from customer to
supply the HRSGs system to wherever the plant located. Terms and Conditions,
schedule of delivery are all set up which have to be strictly follow to meet customer
requirement.
Phase 2 - Design Development
This phase is engineering team’s responsibility. The customer specifications are
reviewed as the first tasks to understand and raise the questions if any. The scheduler
then issues the schedule for each responsibility which is the master plan for project
progress tracking. Weekly meeting is held to discuss on risk register and engineering
issue. The design phase is a core activity of the HRSGs system, engineering team must
ensure that the detailed and equipment specification are generated correctly, meet
codes & engineering standards, and customer standards & requirements.
Phase 3 - Fabrication and Assembly
The technical and specification from design phase will be sent to vendor or
subcontractor to begin manufacturing. HRSG components are manufactured by
subcontractors in Thailand. The company has established a long-term relationship with
them, this can be critical because subcontractors have to be specialised so, for specific

pressure part (Module Harp, Drum, Module Box, etc.), the company has high



dependency on subcontractors. At this phase, the quality engineer will take the main
role and make sure that all welding procedures and quality-control requirements are
met.

Phase 4 - Construction

Once the HRSGs component has been finished and approved by quality control
section, it will be delivered to the construction site for installation. This is needed to
make sure that every component is on schedule otherwise it will delay construction
job and penalty will occur. The installation and erection will be implemented and
verified in accordance with the design.

Phase 5 - Commissioning

The purposes of commissioning are to ensure that the HRSGs system is installed, tested
and commissioned in accordance with the approved design and that can start
operation normally, maintains the safety and integrity of the system. After that, the
Operation & Maintenance training is arranged, also with documentation shall be

submitted to client.

1.2.2 The Combine Cycle Power Plant Process
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Figure 3: The Process of Combine Cycle Power Plant



The HRSG will be installed behind Gas turbine, receiving exhaust gases then use it as
heat source to heat up water in tube, steam are generated after that, either going to
steam turbine for electricity generation or being used in industrial process.

1.3 Statement of the problem

Apart from quality aspect that the company has to strictly control, on-time delivery
performance is also critical to enable to meet the commitments to customer. Penalty
has to be paid if deliveries miss the schedule; however, not only the effect of
additional cost, but also delay delivery can be a serious effect to company reputation
and long-term competitive advantage; for example, customer upset, bad company
reputation, and loss of customer and market share, not getting the new order and so
on.
It appears that delay problems are reoccurring. When the delay occurred, the factor
related to it has not been addressed properly; it has been fixed as case by case. It
does not specify which issue is critical or effects delivery performance the most. As a
result, it hard to focus and firm could be wasting effort to the areas or issues that may
not really impact delivery performance. To facilitate on-time delivery, the real causes
that contribute significantly to the problem could be identified first, then it will ease
for developing method to eliminate or prevent these causes; therefore, the overall
situation is improved. Regarding to preliminary observation, the subcontractor
performance tends to be main issue for the delay, with the challenge of limitation of
a number of qualify subcontractors and the high dependency on subcontractor’s work.
The factors that lead to delay can be various as following:

- Customer change/add new requirement

- Delay of parts and materials receive

- Subcontractor’s performance

- Failed quality

- Inadequate subcontractor’s manpower

- Insufficient work flow management

- Lack of proper control to keep up work progress



Basically, the company review and approve project schedule for each of the product
to ensure it can be manufactured properly and delivered as per contract date. The
case study company uses subcontractors to perform selected work. Even if the plan is
specific for individual project production, as the work perform, there is evidence
indicated that in some part of the manufacturing process is delayed, causing schedule
slippage. The failure to complete and deliver product as promised date resulted in
payment, charged by customer. Not only the higher cost of the project, this negatively
affects the credit of the company and customer satisfaction eventually.

Primary Problem Assessment

Very often, project management team puts hard effort in trying to control the
subcontracting schedule. During the manufacturing, there are so many problems that
can be occurred which are quality related, schedule related and/or design related.
Subcontracting works play a vital role in the project networks because:

- Contribute a big portion of the components within the system and

consume long period of time in the project,
= Quality of work is critical as it is governed by code and standard,
- Tie up with liquidate damage, and

- High risk of uncertainty

As explained above, it is raising the awareness of the highly important value but in the
meantime, high risk of possibility of deadline slippage. The company is 100% outsource
for manufacturing process, only design engineering is conducted in house. The specific
made to order components of HRSGs are rely on subcontractor partners. Because of
that it is significantly to ensure that subcontractor performances are under control and
they will be able to delivery required product on specify time line. More importantly,
the work that company subcontract are considered as critical components and always
be the LDs items which means any delay or damage effecting the project contract will
obligate company to pay for such a damage. The major component deliveries which
are the LDs items per contract are heating surface, steam drum, external deaerator,
blowdown tank, ductwork, casing, platform, stairway, etc. These are example of

components that are using fabrication work.



The subcontractor delays impacted the progressing through project development on
fabrication/ assembly and quality testing. Historically, the delay of finish order from
supplier was approximately 60% for one of the major components called steam
drums' (data obtained from company record and interview of project manager and
subcontract manager). There were 5 executed projects in the last 3 years in Thailand.
It was shown that 3 out of 5 projects were failed to deliver the major component on

time. The data is as shown in Table 1.

Steam Drums Actual Steam
Overall Manufacturing Drums
Project Time Duration Production
No. | Project Name | Year (months) (months) Time (months) | Status
1 | AA 2013 14 5 55 delayed
2 | BB 2014 13 4 4 on-time
3 | CC 2014 14 4.5 55 delayed
4 | DD 2015 14 4.5 4.25 on-time
5 | EE 2015 18 6.5 7.5 delayed

Table 1: Time plan of each project of Steam Drums Production

If projects issue’s requirements are not addressed timeously and information is not
efficiently managed, project activities can be destructively affected. Communication
management plan need to be good in place hence, site information is appropriately
channelled and coordinated. Shortage of coordination of information raises
misunderstanding, possibly causing conflicts that involve resolution time. Employment
of unskilled workforces at the project places obstructs execution of work to
measurement and leads to error or mistakes during project. Time is then spent on
adjustments and corrections. So, this cause of delay should be addressed and
improved properly.

From Figure 4, the data also gathered from the company’s financial record of all

executed projects in the year 2014 shows the expense of the project spent by category.

! Steam Drum is pressure vessel using for hot water and steam storage.
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This information includes projects both in Thailand and oversea. It is clearly seen that
major category of concerns is Back charges/ LD Claims which gain the highest portion
as about 50 percent from total cost. This confirms the primary observation of this
research that the scope of subcontracting becomes critical issue for the project. With
its complexity and evidence on delay, lead to the question that whether the company

currently have an effective and systematic project control management.

$9.2M By Category (s Thousand)

) Scheduling, Other, 5114,742
Inspection,  ¢595 565 Travel, $65,947

Supply 5422711 Project
Management & Management,
Global Supply, 556,195

$800,510
MCRs/
Backcharges/
Claims, 54,808,000
Engineering,
82,640 568

Figure 4: Financial record of project expense by category

The proactive plan and action can be developed to avoid, mitigate, and control
adverse impact on the project schedule. The preliminary discussion on causes of delay
is listed as follow;

- Inadequate subcontractor’s manpower

- Insufficient work flow management

- Failed quality

- Lack of proper control to keep up work progress
In order to improve and eliminate the risk of delay delivery, these causes must be

addressed, and an effective continuous monitoring throughout the process of work is

required accordingly to avoid and prevent the delay.
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1.4 Objective of Thesis

The objective of this research is to create the framework to control and improve on-
time delivery performance for Heat Recovery Steam Generator manufacturer.

1.5 Scope of Study

The study will focus on the improvement of delivery performance of HRSGs
manufacturer. The scopes of the research are listed as follow:
1. The study will focus on the job that being done by subcontractor at
fabrication and assembly phase.
2. Since it would require a large effort to collect data for all components, the
scope of this project was limited to a representative component which is
“steam drums” - manufactured by subcontractor. The scope will focus on
the subcontractor’s work or manufacturing process. These steps consist of all
interactions between company, material vendor and subcontractor.
3. lIssue list of causes of late delivery in the specified stage mention above
4. Create framework and process of developing delivery performance base on

guideline of project time management from PMBOK.

CONTRACT
AGREEMENT I
DESIGM
DEVELOPMENT |

FABRICATIOM/ASSEMBLY

=

CONSTRUCTION

l

COMMISSIONING

Figure 5: Scope of Study (Red Highlight)
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1.6 Proposed Methodology

Step 1: Literature Review

Study the company, and review related literature. The project management
concept according to PMBOK is studied with focusing on project time management.
Also the related literatures are reviewed in the area of causes of delay, tools and
techniques for project management, and risk assessment.
Step 2: Information Gathering and Area of Improvement Identification

Gather information, understand current project control practice, do further
assessment to summarise important causes of delay, identify area of improvement.
The information is obtained from interviews with quality engineers, project engineers,
and from author’s experience working in the project team.
Step 3: Implementation and Evaluation

Adopt project time management principle to the case study, appropriate
framework could be constructed for project planning and control with the purpose to
improve on-time delivery performance of the company. The results from
implementation are discussed and evaluated.
Step 4: Conclusion and Recommendations

Summarise the study with recommendations, thesis write up, review and

finalise

1.7 Expected Benefits

- Establish a suitable project time management framework for the study
project which can also be applied to other projects, faster work flow process,
and support continuous improvement.

- Improve on-time delivery performance.

- Enhance customer satisfaction, gaining competitive advantage.
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2 Chapter 2: Literature Review
A review of the related theories and literatures are carried to be more understanding
into the research area which consist of project management guideline, causes and
effects of delay and risks management.

2.1 Related Theories
2.1.1 Project Management Guideline (PMI, 2013)

What is project management?

PMI (2013) defined the project management as “the application of knowledge, skills,
tools, and techniques to project activities in order to meet the project requirements.
The project management can be accomplished through the proper application and
integration of management processes which include five main following groups:”

1) Initiating — a new project is defined and given authorization to start.

2) Planning — group of processes in which to construct the scope of the project,
identify objectives, and establish course of necessary activities to be performed
to attain those objectives.

3) Executing — the processes performed according to work defined in planning.

4) Monitoring and Controlling — process group includes tracking, review, and
regulating progress and performance of the project. Any changes to the plan
occur are identified, the action corresponding to those changes then created.

5) Closing - these processes are to be performed at the end phase of the project

to formally close out the project.



Monitoring &
Controlling Processes

Planning
Processes

Exit Phase/
End project

Enter Phase,
Start project

Figure 6: Project Management Process Groups (PMI, 2013)

In managing the project, it is typically included following process:

These factors are related to each other, if any one factor changes, it may affect at least
one other factor. As the project progresses through its different stages, a project

management team probably see some area that needed to be focused in a greater

Identifying requirements

14

Addressing the various needs, concerns, and expectation of the stakeholders in

project planning and execution

Setting up, maintaining, and carrying out communications among stakeholders

that are active, effective, and collaborative in nature;

Managing stakeholders towards meeting project requirements and creating

project deliverables;

Balancing the competing project constraints, which include, but are not limited

to:
- Scope
- Quality
- Schedule
- Budget
- Resource

- Risk
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detail and the project development plans are subject to improve continuously

throughout the project’s life cycle.

Project
Execution

Y

l\'{uﬂu'fc-'rnmce Data

Controlling
Processes

Work Performance Informition

IillllP'uj'a-:t 4
anagemant
Plan Updates Ome_rall
Project
Contral
Work Performance Raporis
v L ¥
grrgmt R;nmsts M Project Project
nge A anagement » BCL
Control Plan Communications

Project Team Membars -ff————

Project Stakeholders of———

Figure 7: Project Data, Information and Report Flow (PMI, 2013)
The project data are generated throughout the project life cycle especially during the
project execution. Large amount of data and information are continuously collected,
analysed and distributed to project team members and stakeholders for

communication purpose.

Regarding context of the project, that information is interchangeable and can be
categorized into three groups: work performance data, work performance information,
and work performance reports. As shown in Figure 7, the flow of project information
across the evolution of the processes, these are to be contributed properly to manage
the project which to increase project transparency and information sharing.

The detail for each type of information can be described below:

Work performance data. The raw observations and measurements identified during
activities performed to carry out the project work. Examples include reported percent

of work physically completed, quality and technical performance measures, start and
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finish dates of schedule activities, number of change requests, number of defects,
actual costs, actual durations, etc.

Work performance information. The performance data collected from various
controlling processes, analysed in context and integrated based on relationships across
areas. Performance information are such as status of deliverables, implementation
status for change requests, and forecasted estimates to complete.

Work performance reports. The physical or electronic representation of work
performance information compiled in project documents, intended to generate
decisions or raise issues, actions, or awareness, i.e. status reports, memos, justifications,

information notes, electronic dashboards, recommendations, and updates.

2.1.2 Project Time Management

The project time management processes are: Plan Schedule Management, Sequence
Activities, Resources, Activity Durations, Develop Schedule, and Control Schedule.
These processes interact with each other. At each group of processes, there are needed
inputs which associated with tools and techniques to develop and create specific
outputs. As practice in a common project, the great effort in project time management
will put into the control schedule process to ensure project work in line with plan on
a timely manner.
1) Plan Schedule Management — the process of initiating the policies, procedures,

and documentation for managing the project schedule;

The main focus of this process is to provide direction on how the project

schedule will be managed. The schedule management plan can be shaped as

broadly framework or highly detail depends on the needs of the project, which

should cover the following areas:

 Project schedule model development. The scheduling methodology and the
scheduling tool to be used in the development of the project schedule model
are specified.

« Level of accuracy. The acceptable range used in determining realistic activity

duration estimates is specified and may include an amount for contingencies.
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« Units of measure. Each unit used in measurements is defined for each of the
resources such as staff hours, staff days, or weeks for time measures, etc.

« Organizational procedures links. The work breakdown structure (WBS) provides
the framework for the schedule management plan, allowing for consistency with
the estimates and resulting schedules.

« Project schedule model maintenance. The process used to update the status
and record progress of the project in the schedule model during the execution
of the project is defined.

« Control thresholds. Variance thresholds for monitoring schedule performance
may be specified to indicate an agreed-upon amount of variation to be allowed
before some action needs to be taken. Thresholds are typically expressed as
percentage deviations from the parameters established in the baseline plan.

In addition, there are a few criteria for taking into account and be specified: Rules of
performance measurement (Earned Value Management (EVM), for example), reporting

format, and process description.

*Project Management plan eExpert Judgment eSchedule Management
eProject Charter e Analitical Techniques Plan
eEnterprise Environmental *Meetings
Factors
eOrganisational Project
Assets

Table 2: Plan Schedule Management: Inputs, Tools & Techniques, and Outputs

2) Define Activities - The process of identifying the specific actions to be
performed to produce the project deliverables;
The input of this process consists of WBS which work as a scope base line, the
environmental factors, and also historical information about lists of activity
used by previous or similar projects. Next, tools and techniques used are
decomposition in which to divide and subdivide the project scope into smaller
tasks, individual activities as all of them that required to complete a work
package. Therefore, the outputs of this process are activity list which contribute

a basis for project management process. A milestone is another important
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output which illustrate the significant event or phase in a project and this

normally required by contract (tie up with payments), or optional.

eSchedule Management eDecomposition o Activity list
plan *Rolling wave planning e Activity attributes

*Scope baseline sExpert judgment Milestone list
eEnterprise Environmental
Factors

eOrganisational Project
Assets

Table 3: Define Activities: Inputs, Tools & Techniques, and Outputs

3) Sequence Activities - the process of identifying and documenting relationships
among the project activities;
Activity list which is defined from previous step becomes the main input to this
process. The relationships among activities can be identified using following
tools: Precedence diagramming method (PDM), dependency determination,
and leads and lags. PDM is a technique used for develop a model which show
activities linked with one another as sequence of when to be performed.
Dependencies relationships are when there is a predecessor activity that comes
before a dependent activity in the schedule. There are four types of

dependencies or logical relationships as defined below.

» Finish-to-start (FS); a logical relationship in which a successor activity cannot start
until a predecessor activity has finished. Example: The awards ceremony (successor)
cannot start until the race (predecessor) has finished.

« Finish-to-finish (FF); a logical relationship in which a successor activity cannot finish
until a predecessor activity has finished. Example: Writing a document (predecessor) is
required to finish before editing the document (successor) can finish.

« Start-to-start (SS); a logical relationship in which a successor activity cannot start
until a predecessor activity has started. Example: Level concrete (successor) cannot

begin until pour foundation (predecessor) begins.
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« Start-to-finish (SF); a logical relationship in which a successor activity cannot finish
until a predecessor activity has started. Example: The first security guard shift
(successor) cannot finish until the second security guard shift (predecessor) starts.

A project schedule network diagram is then completed which showing the logical

relationships among the project schedule activities and dependencies can also be

seen. Figure 8 represents a project schedule network diagram as an example.

» A ot [ - S
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Figure 8: Project Network Diagram

Toois & Technigues

eSchedule Management *Precedence diagramming *Project Schedule network
plan method (PDM) diagrams

e Activity list eDependency *Project documents

e Activity attributes determination updates

eMilestone list *Leads and lags

eProject scope statement

eEnterprise Environmental
Factors

eQOrganisational Process
Assets

Table 4: Sequence Activities: Inputs, Tools & Techniques, and Outputs

4) Resources - the process of estimating the type and quantities of material,

human resources, equipment, or supplies required to perform each activity;
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The amount of resources is allocated to complete those tasks. Since this
research will focus on the subcontracting work, the resource allocation is not

in our scope, it is the full responsibility of the subcontractor.

Tools & Techniques Outputs

eSchedule Management eExpert judgment e Activity resource
plan e Alternative analysis requirements

e Activity list ePublished estimating data eResource breakdown

eActivity attributes eBottom-up estimating structure

*Resource calendars «Project management *Project documents

*Risk register software updates

e Activity cost estimates
eEnterprise environmental

factors
eOrganisational process
assets
Table 5: Resources: Inputs, Tools & Techniques, and Outputs
5) Activity Durations - the process of estimating the number of work periods

required to complete individual activities; There are a lot of data and inputs as
shown in table 6 that support the estimation of activity durations. The
estimated resources will directly affect the duration of each activity. The lower-
skilled of resources assigned to an activity, for example; may have lower
productivity, result in longer time required. Several tools and techniques may
be applied in this duration estimate based on what practical to the project.
Historical data is the important parameter, combine with the expert judgment,
can provide a good estimation. The maximum task durations should be
recommended as well. Moreover, contingency reserves, time reserves or
buffers, can sometimes be brought to an attention which reflect concern on
schedule uncertainty. Contingency reserves may be separated from the

individual activities and aggregated into buffers.
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eSchedule Management eExpert judgment e Activity duration
plan eAnalogous estimating estimates
e Activity list eParametric estimating eProject documents
*Activity attributes eThree-point estimating updates
*Activity resource *Group decision-making
requirements techniques
eResource calendars eReserve analysis

*Project scope statement

oRisk register

eResource breakdown
structure

eEnterprise environmental
factors

eOrganisational process
assets

6)

Table 6: Activity durations: Inputs, Tools & Techniques, and Outputs

Develop Schedule - the process of analysing activity sequences, durations,
resource requirements, and schedule constraints to create the project schedule
model;

A schedule model is construct by putting together inputs generated from
previous process (consist of activity list, project network diagram, activity
duration estimates, resource requirements, project scope statement, and
calendar) into tools such as critical path method, critical chain method, what-
if analysis, and resource optimisation. According to those analysis, the early and

late start, the early and late finish dates for each work period are identified.

6.1) Critical Path Method (CPM)

CPM is the network technique used to determine the minimum project
duration and reflect the scheduling flexibility. Regarding any network path, the
schedule flexibility is measured by the amount of time that an activity can be
delayed or extended from its early start date without delaying the project finish

dated, it can be known as “total float”. A critical path normally outline by zero
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total float. The critical path activities are the longest path on the project so
that, the early and late start seem not necessary, the date rather indicate to

when of which activity to be performed.

6.2) Schedule Compression

Schedule compression are used for shortening the schedule duration which
include two techniques: Crashing and Fast tracking. Crashing technique is
utilised by adding resources such as overtime, paying to facilitate the delivery
of activity on critical path which lead to cost increase. Crashing works are only
for critical path’s activities. Fast tracking is expedited on the activities which
normally done in sequence change to be carried out in parallel for at least
some portion of those duration. It works for over lapped activities. There are
risks to be considered such as higher cost, rework if these techniques are to be

applied.

At the process of schedule development, it may require review and revision of

duration estimates to get an approved schedule that can work as a baseline schedule.

It then be used for progress tracking for project control. The summary of schedule

development process: Inputs, Tools & Techniques, and Outputs are presented as table

below.
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eSchedule Management
plan

e Activity list

eActivity attributes

*Project schedule network
diagrams

e Activity resource
requirements

eResource calendars

e Activity duration
estimates

*Project scope statement

*Risk register

*Project staff assignments

eResource breakdown
structure

eEnterprise environmental
factors

eOrganisational process
assets

eExpert judgment
eAlternative analysis
ePublished estimating data
»Bottom-up estimating

*Project management
software

e Activity resource
requirements

eResource breakdown
structure

*Project documents
updates

Table 7: Develop schedule: Inputs, Tools & Techniques, and Outputs

7) Control Schedule—The process of monitoring the status of project activities to

update project progress and managing changes to the baseline schedule;

The inputs of scheduling control contain project management plan, project
schedule, work performance data, calendars, and organisational process assets.
Work performance data provide the progress of the project as of how much
complete each activities are. The schedule management plan outlines how the
schedule will be managed and controlled. The differences between plan and
actual are measured which can lead to an assessment if a change is needed,
also corrective and preventive action required in correspondence with those
changes. Earned value management (EVM) is one of the tools that be
applicable to this research for performance review. EVM is a method for

measuring time and cost in which schedule performance can be determined
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from comparing the amount of planned work with what has actually spent in
execution.

Outputs from this process are work performance information, change requests
and project management plan updates. These are significant for the project
moving forward. The change requests may be occurred as a result of work
performance information, the schedule variance from baseline so, the schedule
updated need to be made. The corrective actions are issues in order to

maintain the work to deliver as plan.

Tools & Techniques Outputs

*Project Management plan ePerformance reviews *Work performance
*Project schedule *Project management information
*Work performance data software eSchedule forecasts
eProject calendars eResource optimisation eChange requests
eSchedule data techniques *Project management plan
«Organisational process *Modeling techniques updates
assets eLeads and lags *Project documents
eSchedule compression updates
eSchedule tool eOrganistional process

assets updates

Table 8: Control schedule: Inputs, Tools & Techniques, and Outputs

2.1.3 Risk Management

Risk is an uncertain event or condition that, if it occurs, has a positive or negative effect
on one or more project objectives such as scope, schedule, cost, and quality. A risk
may have one or more causes and it may have one or more impacts. A cause may be
a given or potential requirement, assumption, constraint, or condition that creates the
possibility of negative or positive outcomes (PMI, 2013).

The uncertainty is a nature of project and become the project risk. In project
management processes, it tends to always have overlapping criteria between time and
risk management and risk management is also significantly influences project success.
There are two types of risk according to PMI (2013): Known and Unknown risks. It was
suggested that Known risks are those that have been identified and analysed, making

it possible to plan responses for those risks. Known risks that cannot be managed
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proactively, should be assigned a contingency reserve. Unknown risks cannot be
managed proactively and therefore may be assigned a management reserve. A negative
project risk that has occurred is considered an issue.
Hubbard (2009) defined risk management as “the identification, assessment, and
prioritization of risks followed by coordinated and economical application of resources
to minimize, monitor, and control the probability and/or impact of unfortunate
events”.
There are five main processes to perform risk management as follow:

1. Identify, characterize, and assess threats;

2. Assess the vulnerability of critical assets to specific threats;

3. Determine the risk, i.e. the expected consequences of specific types of attacks

on specific assets;
4. ldentify ways to reduce those risks; and

5. Prioritise risk reduction measures based on a strategy.

2.1.4 Critical Path Method: CPM

The critical path method (CPM) is one of the most wide spread schedule control
method for construction projects (Olewale and Sun, 2010). This tool can be used for
managing project which helps the executor monitor progress and achievement of the
project. So, from the critical path method, time that needed to complete project are
identified, also it tells when and where in the project required to speed up process.

The critical path analysis involves in three phases: planning, analysis, and scheduling
and controlling. This tool can be utilised to identify if there are alternate paths or plans
that can be undertaken to reduce the factor adverse schedule. The critical path
represent the longest activity path in project and normally has little or no float built
into the activities. Hence, it is very important to monitor as if the activities on the path

are subjected to delay, the project can consequently delay.
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2.2 Literature Review
2.2.1 The relationship among each party

The relationship between the general contractor and subcontractors is one of the keys
to successful construction project. Akintan and Morledge (2013) study the relationship
between main contractor and subcontractor. The problems were explored then using
the principle of integrated project delivery (IPD) and the last planner system (LPS) as
tools to apply for improving collaboration between the main contractors and
subcontractor. With a project base nature, the communication can be complex and
the culture shows conflicts and lack of mutual respect and trust between contractor
and subcontractor (Hoezen, n.d.). The quality of communication is one of major
influence that leads to the efficiency and effectiveness of the construction process.
The importance of improving communication is addressed. A poor communication
results in waste of time; for instance, errors from early stage have to be solved later
than it should be, and making adjustment later as well, this probably cause higher

expenses.

2.2.2 Work Performance Evaluation

Enshassi (2010) mentioned the methods of measuring the performance level of
subcontractors; it was showed by 87% of contractors that have been used bar chart
and s-curve in monitoring the progress of the subcontractors. This sort of positive
reflects as of a good procedures or a good tool are being used to manage the project
to correct any deviation that may occur by subcontractors.

Earned Value Management (EVM) is a method used for assessing project performance
and progress (PMI, 2013)

According to PMBOK guide (PMI, 2013), “Earned value management (EVM) is a
methodology that combines scope, schedule, and resource measurements to assess
project performance and progress. It is a commonly used method of performance
measurement for projects. It integrates the scope baseline with the cost baseline, along
with the schedule baseline, to form the performance baseline, which helps the project

management team assess and measure project performance and progress.”
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The EVM is also discussed in PMBOK in detail and it is developed through there key

elements:

Planned value (PV)

Planned value is the budget planned for the work at a given time which defines the
work that should have been finished. It is also known as Budgeted Cost of Work
Scheduled (BCWS).

Earned value (EV)

Earned value represents work performed in terms of budget for that work. EV is often
used to calculate the percent complete of a project. By monitoring the EV, the long
term performance trends can be shown. Earned Value is also known as Budgeted Cost
of Work Performed (BCWP).

Actual cost (AQ)

Actual cost is the realized cost occurred for the work performed at a time. AC is also
known as Actual Cost of Work Performed (ACWP).
The plan deviation can be measured as schedule variance and cost variance.

Schedule variance (SV)

SV illustrates a schedule performance as difference between the EV and PV. Hence, it
could be realise that whether the project is ahead, behind or on schedule. The SV is
equal to EV minus PV (SV = EV — PV).

Cost variance (CV)

CV is the amount of actual spent money that different from earn value which is
equal to EV minus the AC (CV = EV-AQ)
The S-Curve showing Earned value data as for example (Figure 9) which is under

budget and behind schedule.
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Figure 9: the example of S-Curve showing the EV data

2.2.3 Type of Delays

According to Kraiem and Diekmann (1987), delays can be classified as three main
categories;
® (Compensable delay
Compensable delay is the failure caused by the owner. These delays can be in
many situations; for example, incorrect design, supplied materials late to
contractor, design or scope of work changed, etc. Regarding to this type of
delays, the contractor is entitled to receive a time extension and also
compensation for damages which have costs associated with it.
® Fxcusable delays
When the delays are occurred by the events which are not originated by the
contractor or owner. There are three major types of events for the excusable
delays;
® Unforeseen events
®* Events beyond the contractor’s control
®* Events without fault or negligence

® Non-excusable delays
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These are the delays caused by the actions and/or inactions of the contractors
themselves. In this incident, the owner is be able to recover delay damages

from the contractor.

2.2.4 Reasons for the delay problems

There are many researches which study on the causes and reasons of project delays.
According to Couto and Teixeira (2006), the research carried out survey in Portuguese
construction to find out the causes for the delay and therefore the main reasons are;
designer problems, poor productivity, procurement system, overly optimistic planning,
and frequent change orders during construction and so on. The recommendations are

made in order to solve the problem and improve construction competitiveness.

® The national database — having data of quantity of works list for different

construction project.

® Building a more appropriate and efficient organizational systems within design

teams

® A carefully plan on the schedule and preliminary programmes.

The study pointed out the problem in the construction sector result in lack of
competitiveness. The issues are quite common in many projects: time and budget
overruns lack of safety and insufficient quality.

Most studies identified the causes of construction delays by survey using questionnaire,
and interviews the professional or the involved parties.

The survey results were categorised and ranked so that, the causes of delays in
constructions and projects can be perceived of what is highly critical reason and occur
frequently. A preventive actions and recommendations upon this are made in order
to resolve such problems.

According to Aiyetan, Smallwood and Shakantu (2011), the study identified involved
stages of construction project delivery and investigate to find which activities in these
stages that could reduce the negative influences. The interventions category is the
most influence on the elimination of delays in project delivery. The crucial issue can

be summarised;
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- Client satisfaction will increase and result in competitive advantage

- Both external and internal forces influence the delivery time of projects.

- Lack of project management competence could adversely affect delivery
time of a project

- Project management is a tool for project success

The recommendations are purposed to reduce the delay as following;
- Adequate planning
- Pre-qualification of suppliers
- Provision of work schedule
- Built environment education programmes
® Operational planning
®  Quality
® Design

® Generic management

The cause of delay should be properly identified. Olawale and Sun (2010) listed out
the factors that causing the ineffective project time control and ranked them
respectively from the highest ranking base on the effect to ability to control time of

projects.
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Table 9: Top twenty problems causing construction/ project delays in previous studies

Rank
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Time control inhibiting factors

Design changes

Inaccurate evaluation of projects time/ duration
Complexity of works

Risk and uncertainty associated with projects
Non-performance of subcontractors and nominated suppliers
Lack of proper training and experience of PM
Discrepancies in contract documentation

Low skilled manpower

Conflict between project parties

Unpredictable weather conditions

Financing and payment for completed works

Contract and specification interpretation disagreement
Dependency on imported materials

Lack of appropriate software

Inflation of prices

Weak regulation and control

Project fraud and corruption

Unstable government policies

Unstable interest rate

Fluctuation of currency/exchange rate
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According to Frank Fugar, et al. (2010), they studied the causes of delay in construction

project in Ghana and the possible causes of delay were identified as below:

Main factor

Material

Manpower

Equipment

Financing

Environmental

Changes

Government action

Contractual relations

Possible causes of delay

Shortages of materials on site or market
Late delivery of material

Shortage of unskilled labour

Shortage of skilled labour

Equipment failure or breakdown

Unskilled equipment operators

Delay in honouring payment certificates
Difficulties in assessing credit

Fluctuation of prices

Bad weather conditions

Unfavourable site conditions

Client initiated variations

Necessary variations

Mistakes in soil investigation

Poor design

Foundation conditions encountered on site
Delays in obtaining permit from municipality
Public holidays

Discrepancy between design specification and
building code

Legal disputes

Insufficient communication between parties
Poor professional management

Delay in instructions from consultants

Delay by subcontractors

Table 10: Possible causes of delay
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Main factor Possible causes of delay
Scheduling and Poor site management
controlling Poor supervision
techniques Lack of programme of works

Accidents during construction
Construction methods

Underestimation of costs of projects
Underestimation of complexity of projects

Underestimation of time of completion

Table 11: Possible causes of delay (cont.)

Toor and Ogunlana (2008) stated that delay problems are always seen in construction

projects in many countries, Thailand is no exception. The research showed main

reasons of the delay in project in Thailand which were gathered from surveys and

interviews. Most popular issues were listed:

lack of resources

poor contractor management
shortage of labour

design delays

planning scheduling deficiencies

changed orders and contractors’ financial difficulties

A literature review would be useful for identifying most common factors that often

lead to project time overruns for the case study.

According to this, project manager can mitigate the possibility of construction delays.

Furthermore, the recommendations are made in order to effectively overcome those

delay issues by reforming project control management systems. Furthermore, to cope

with the risk of delay problem, not only just project manager, but also the project
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team members should be aware of the risk and have plan to manage them if

something goes wrong.

2.2.5 Effects of delay on each party

Delays are always a problem affecting overall construction project. The schedule
delayed, extra become concern for every party since additional capital associated with
it. It is often will result in clash, claims, total desertion and difficulty for project growth.
According to Haseeb, et al. (2011), the study identified the critical delay factors toward
project delay that resulted by each participant group; client, consultant, contractor
and external factor. The most important causes due to each party are listed out as

shown in Figure 10 below.

Delay Factors
Contractor | Consultans Exbje
Client Related ntract Relate Conditions ernal Factor
Related Related Related
) A ste and | [ ) |
Economic and Site st
e financial =l adminigtration Ly comprehensve Standuwdiorn, L  Site location = Natural disasters
cond project use
nditions team
L | informaticn L
- -~ r ~ r ~ .
Suitable Designand
sp:;:"f;:'::"' ={ management bt drawings build Mwl(\;}nﬂtﬂlﬁw be{ Enduse and task = wWeather
o tewn ability
N . ~ r
Encoding W
CORSIUCHio time b congtruction - East of contact bef Work complexity — Policies
concém work provigsion
\ J L J L J \
N I —
L] Possible design L subcontraors L) Statutory
changes undertakes
. 2 Figure 6. Influencing delay factors affecting projectsin Pakistan

Figure 10: Delay factors affecting projects in Pakistan

The consequences of delay are uniciciic 1ur uniciciit parucs. e yeiicia
consequences are the loss of wealth, time and capacity.

1) For owner - delay means the loss of income and unavailability of facilities.

2) For contractor - delay means the loss of money for extra spending on

equipment and material and hiring the labour and loss of time.
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2.2.6 Liquidated Damages

Liquidated damages are the legal concept, which refer to an amount of money that
contracting parties agree on as the amount of damages one of them can recover if the
party violates the contract. Normally, in construction contract, if the company fails to
complete the work on time, the money will be paid as specified per contract (Glazov,
2009). It usually specifies the liquidated damage rate; for example, failure to deliver
the major components to buyer, it shall result in the payment for $2000 per calendar
day.

2.2.7 Subcontracting Relationships

According to Ragnarson (2000), there are three main types of subcontracting
relationships:
® (apacity subcontractors
When there is fluctuation in demand, this subcontractor will serve and fulfil
required orders. Subcontracting can smoothen out the production cycle and

sometimes the order can be transferred to local competitors.

® (Competence subcontractors
The firms themselves may not own some of components such as machinery,
skills, know-how, labour and so on. Regarding to the case that company needs
to access those abilities, they may engage in a competence subcontracting in
order to generate what is needed. Since, it often relates to valuable production
process, the relationship requires trust between customer and subcontractor.

They work close together and should be in a strong relationship position.

® Qutsourcing subcontractors
When a firm used to have an in-house production, but then decide to
outsource some of activities and keep focusing on their core activity. This is a
result of increase in market competition and technological development, the
firm need to maintain and develop their core competence for long-term

advantages.



36

The Case Study Company has high dependency on subcontractors. The company
design the equipment within HRSG system, then the production are done by
subcontractors. The type of subcontracting relationship should be competence
subcontractors and with this type of relationship, the organisation should build up a

long-term relationship, and maintain trust and partnership between each other.
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3 Chapter 3: Information Gathering and Area of Improvement

The relevant information from Case Study Company is gathered in order to analyse
the detail of problems in scope of the research and establish optimum and effective
framework to control subcontracting work project. Information consists of company
profile, project management structure, and current situation of the firm. After that,
problems and cause of problems are critical analysed and hence, the area of
improvement could be outlined.

3.1 Overall process study

As mentioned in chapter 1, the case study company provides the HRSGs system. The
project performed by the company can be categorised as complex projects because
there are many engineering disciplines involved. The company basically does the
engineering works, and uses the subcontractors for the required components
fabrications.
In undertaking HRSG projects, the scope of activities usually embraces:
1) Engineering:

- Thermal Design

- Process and Instrument Diagram (P&IDs) Development

- Structural Design

- Mechanical Design

- Basic and Detail engineering (e.g. piping isometric drawing)

- Operational and Maintenance Plan

- Engineering support to construction (e.g. field engineering assistance).

- Commissioning Procedure

2) Procurement:
- Procurement planning
- Purchasing (e.g. issue purchase order)
- Expediting (e.g. delivery control)
- Logistic control (e.g. shipping and forwarding)

- Subcontracting works
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3) Project Management

4) Service and Warranty

3.1.1 Project Execution Process (Overall Process Study)

As mention earlier five major phases are taken in coordinating project, there are five
major phases: contract agreement, design development, fabrication and assembly,
construction, and commissioning. In Project Execution System, there are many
discipline involve from the preparation of the project until the project is closed-out
and delivered. A project manager (PM) along with project engineer (PE), work together
with team actively throughout the project life cycle. The PM is responsible for control
the overall project with the main focus on commercial aspect. The PM is decision
maker and must gain control over the project plan which to ensure the project will be
deliver as timeline requirement. The PE is mainly the channel for technical related
issue who manage other engineering disciplines to work in line with the schedule and
technical requirement. The project manager control the project in overall, project
scheduler is responsible for supporting the entire project team, distribute the schedule
and make sure schedule is up to date as the project move forward. Other engineering
disciplines focus mainly on the area of technical and design specification. Project group

basically consists of members as in Figure 11.
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Figure 11: Level of project disciplines.

Master schedule or Full schedule

The project full schedule is issued at initial stage of the project. It covers all the major
activities, and project milestone. Project milestones present the delivery contract date
that each of major equipment is tied up with. This schedule is generally developed

based on historical data and the contract due date. This schedule is linked to other

detail schedule.
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Engineering schedule

The engineering schedule shows all activities regarding each engineering discipline. All
activities are indicated with the start date, finish date, percent complete, and time
float. The related engineering tasks; for example, update assembly drawings, issue
assembly drawing package, issue and review technical specification. This schedule can
also be generated to each discipline in specific which is called the 4 weeks look ahead
schedule update by responsibility. Each discipline can be able to follow the schedule
and clearly see the upcoming activity on their responsibility within forward four week
timeline. It is required for every team members to update their work progress every
week, then the scheduler will incorporate all data and update schedule. The internal
engineering team meeting is carried weekly and this schedule update is one of the
topics to be discussed as to monitor and review the overall status of the project. If
there are any tasks delay or tend to be behind schedule, it will be brought to attention
and rectified as necessary.

Supply management full schedule

The schedule associates with equipment that the company buys in and subcontracting
work. Basically, it shows the start date, finish date, percent of work complete, and total
float. The activity listed out is such as manufacturing of such a component, shipping

from vendor to site, required date.
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3.2 Subcontractors’ Work Process Study

3.2.1 Process of subcontractors’ work

Phase Il

Purchasing order issue

Package of drawings and technical

specification

Kick-off Meeting

Manufacturing phase

Material Inspection Report

Final Acceptance

Delivery

Figure 12: work process of subcontractor
From Figure 12, there are three basic phases: phase |, Il, and Il where time and effort
spent at each stage are different. Phase 1 - the work can get started after purchasing
order has been issued from the company to subcontractor. At phase I, this requires a
lot of time for accomplishment. Subcontractor review the design drawings and
specifications. Then, the kick-off meeting will be held in order to communicate project
goals, time line and deliverables, and to ensure that everyone has a common
understanding of the project and their responsibilities. Afterwards, the project start to
be manufactured. Before the job can be accepted, phase Ill is reached where the final
inspection shall be expedited. Subcontractor need to submit the material inspection

report to company, and if the work is acceptable, the project can be close out.
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3.2.2 Project Control Practice

There are three main disciplines who directly responsible in controlling fabrication
process.

- Subcontract Manager (SM); starting with the procurement process, the
purchasing order is issued to the subcontractor. If the materials are to be
provided by the company, SM shall expedite that process. Throughout the
project cycle, SM monitor and control the work progress closely, and deal with
any issues occur during the execution.

- Quality Engineer (QE); QE play significant role at this stage since the final
equipment is governed by codes and standards i.e. ASME, ASCE, Fabrication
Code, and so on. Thus, the fabrication work is not only strictly controlled under
those standards, but also need to meet what specified per design and customer
requirement. Moreover, QE review the work progress at a time, if the work tends
to be delayed, QE will report and notify the project team.

- Project Engineer; Basically PE is the one who control the overall project
progress. Regarding to this area, PE also approach on targeted schedule and

approve on any deviation or problem that may have.

Basically, the company has to define the required ship date of product and review the
fabrication schedule for each of the product to be manufactured properly and
delivered to meet customer contract date. The case study company uses
subcontractors to perform selected work.
At the beginning phase of manufacturing, subcontractor is required to submit list of
documents as following;

- Drawing and technical data sheets

- Manufacturing or fabrication schedule.

The drawing and technical data sheets are to be reviewed by engineer to ensure that
all data comply with job specification, none of any requirements omitted. These

documents will have to be approved before fabrication process gets started.
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Project engineer, subcontract manager and scheduler are responsible for reviewing of
fabrication schedule. This is to acknowledge and to confirm whether the schedule is
acceptable referring to the master schedule. The revision of schedule maybe
requested if needed.

After the fabrication schedule is approved, kick off meeting will be arranged. QE leads
the meeting, with the participants from subcontractor side. The purpose is to discuss
the scope of work, schedule and specification. Meeting report can be issued and
distributed to PM and SM accordingly. During the development of work, the progress
is reported through biweekly meeting which mainly discuss current problems, work
progress, and making decisions. Regard to each fabrication, it is the project-base system
which is required the schedule of work, resource allocation and budget plan. It is
therefore, could be considered as the sub-project or small project. The proper project

management system shall be arranged to run the project smoothly.
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3.2.3 Current Fabrication Project Schedule
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Figure 13: Example of project schedule (1)
The current project schedule was done in excel format which showing activity related
to expected date to perform work. At each activity there was a complete percent as
of the overall 100 percent. This schedule seemed to be too broad, did not present
relation of each activity which gave unclear of the overall picture of the project, the
sequence of tasks can be omitted. It lacks of the flexibility for the schedule to be
updated as the project develop. Hence this is considered as ineffective tool in order

to control and monitoring the work progress throughout the cycle.

It can be concluded that; Subcontracting work does not have proper schedule.
®* Not show network diagram relation
® No Critical Path Identification

® Not flexible for regular schedule update
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Figure 14: Example of project schedule (2)

3.2.4 Meeting and Report

The main purpose of this activity is to track the progress of the work from time to time,
review the status of inspection, and solve any issues that happening on fabrication
shop. This is the main channel of how the subcontractor communicates with the

company. The example of the meeting report is as below.



Figure 15: current form of Minute of meeting (1)

3

* =0 (open), C (closed)

**=( (critical) - must be addressed ASAP to avoid project impact
I (important) - needs to be addressed to avoid moderate project impact
N (non critical) - general comment for information review

Engineering Issues Resp. Party Date | **
1 [ No Issue

Material Issues Resp. Party Date *
1 | Noissue

Schedule Issues Resp. Party Date | **
1 | Progress of fined tube ahead schedule.

Action Items l-h:p. Party Date i

1 | Noissue

a6




1. Engineering
N/A
2. Material
2.1 Free 1ssue matenal status.
in Desaiption FTA Statuy Actual Finish Remark
1 CE Bare tubes Jan 242014 A mivad Feb 11,2014
2 T11 &T22 Bare whesStubs Jan 242014 Amived Jan 13,2014
CS Header pipe Jan 24,2014 Amived Jan 13,2014
4 P114P2?? Haader Pipa Jan 242014 & rivard lan 2T 2014
5 MH Carbon sted nozzle Mar1,2014 A mived Mar 12,2014
6 MH Alloy steel nozzle Mar1,2014 A mved Mar 12,2014
7 MH End phg, plata Mar 1,2014 A ived Mar 12,2014
B MAPI mterconnecting (LB) Mar 20,2014 & mived Mar 12,2014
g MAPI nterconnecting (SB) May 82014 A mived Mar 12,2014
10 | S5pring Assembly May 52014 & mived Apr29.2018
11 | Hanger rod May 82014 & mived Apr 29,2014
12 | EJ shop instalied May 82014 Amrvad Muy B,2014
3. Document Status (MDR)
3.1, Noissue.
4. Quality issue at Box shop
4.1 Lasted IUN no. 0.
4.2 Lasted NCR no. 0.
4.3 Lasted SDR no. 025, No pending.
4.4 Lasted TQ no. 24, No pending.
5. Welder
5.1) Total 32 welders now at Vipco shop, the detail are as follows.
5.1.1) 16 welders qualified for tube to (both full pen and full straight).
5.12) 10 welders qualified for pipe to pipe.
5.13) 6 welders qualified for non pressure part.
Page 2 of 6
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Figure 16: current form of Minute of meeting (2)



6. Fabrication

Fined tube MT 01
Fined tube MT 02
Fined tube MT 03
Fined tube MT 04
Fined tube MT 05
Fined tube MT 06
Fined tube MT 07
Fined tube MT 08
Fined tube MT 09
Fined tube MT 10
Fined tube MT 11
Fined tube MT 12
Fined tube MT 13
Fined tube MT 14

Completed 100 % (116 of 116 Pieces)
Completed 100 % (116 of 116 Pieces)
Completed 100 % (116 of 116 Pieces)
Completed 100% (432 of 432 pieces)
Completed 100 % (2,016 of 2,016 pieces)
Completed 100% (1,008 of 1,008 pieces)
Completed 100% ( 72 of 72 pieces)
Completed 100% ( 144 of 144 pieces)
Completed 100% ( 72 of 72 pieces)
Completed 100 % (432 of 432 pieces)
Completed 100% (216 of 216 pieces)
Completed 100% ( 144 of 144 pieces)
Completed 100 % ( 144 of 144 pieces)
Completed 100% (432 of 432 pieces)

Note: Fined fabrication are 100% completed.

-

7.1 No activity for inspection as of this week.

8. Header fabrication

8.1 Monitonng and random check fit up end plate and nozzle to header of header no. MH0501-B1-U52,
MH0601-B1-U52, MH1201-B1-U52, MH1301-B1-U52, MH1501-B1-U52, MH1601-B1-U52,
MH0101-B1-U52, MH0201-B1-U52, MH0301-B1-U52and MH0401-B1-U52 as per 17481-MSND-
XOXX-00 found fit up gap and dimension within tolerance and acceptable per 17481-MHNJ-005-00 and
17481-EBND-106.

8.2 Momnitoring workmanship during welding process of nozzle to header and division plate to visual root
pass, weldment, welder ID as per VIPCO’s WPS found satisfactory

Page 3 of 6
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Figure 17: current form of Minute of meeting (3)



8.3 Witness and dimension check with TPSC-T of Top and Bottom header no. MH0301-B1-U51, MHO0401-
B1-U51, MH0101-B1-U51, MH0201-B1-U51, MH5501-B3-U52, MH5601-B3-U52, MH5701-B3-US52
and MH5801-B3-U52 as per 17481-MSND-XXX Rev.00, to venfied marking, nozzle height, visual
weld found free of defects (root pass and weld size) and header bow, dimension within tolerance and

ble per 17481-MHNJ-005-00.

8.5 Witness PT test 100% of lifting lug and 10% of header nozzle after PWHT as per ASME sec.VIII Div.1
and VPI spec. found satisfactory.

Paged4of 6
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Figure 18: current form of Minute of meeting (4)



9. Harp Inspection, Hvdro Test & Drv out
9.1 Montonng workmanship duning welding tube to header; to venfy fined tube number, onentation of
nozzle, joint configuration, tack welder, and preheat and workmanship were in accordance with ASME
Sec.I, VPI spec. and WPS.

9.2 Witness and dimension check TPSC-T mspectors of harp no. HAC10MS111-B3-U51, HAD50MS101-
B3-U51, HAD50MS102-B3-U51, HAD50MS103-B3-U51 and HAD50MS104-B3-U51 for check
diagonal (£1/47), length of harp (+1/8") and onentation of header, nozzle as per 17481-MSND-XXX,

17481.EBND-107and 17481-MSNJ-005-00 found satisfactory.

9.3 Momnutoring workmanship during for fit up tube to header (row 1%) of harp no HADS0MS204-B2-U41;
to venfy fined tube number, onentation of nozzle, joint configuration, tack welder, preheat and
workmanship were in accordance with the drawing V17481-MSND-016 found satisfactory.

Page S of 6
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Figure 19: current form of Minute of meeting (5)



9.4 Witness Hydro test with TPSC-T of Module harp assembly no. HAD10MS205-B1-U41,
HACI10MS104-B2-U41, HAD10MS204-B1-U41 and HAC10MS102-B1-U41as per 17480-MSND-
001-00 and 17480 hydro test rocegwes fomg_sinsfactow.

:
st 2455 &}a -
Step. 28, Ja MR 215 S AS 26
- WAL o m3104- 0208,

S 1 I Y

10.Conclusion inspection this week
10.1 Due to backlog from pamnt and insulation process. MWS confirmed that they can complete the casing
fabrication and release to VIPCOS approximately 10 days before start the module box assembly. VIPCO
will close momitor to ensure that they are still in line until fimish the task

# END REPORT #

e
Page 6 of 6
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Figure 20: current form of Minute of meeting (6)
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There are four main components of the report: Engineering issues, Material issues,
Schedule issues, Action items. The report cover the major areas of the overall project.
During the meeting, if there are any issues related to those aspects, it could be
discussed and find a solution to solve i.e. if the work tend to fall behind the schedule,
it shall be pushed and recovered by appropriate method. The resources that has been
allocated to each activities and the inspection status are also be reported here.
Nevertheless, the progress is currently report as the plain context of how many percent
of work completed. It could be improved to be way more effectively in order to have
a proper control, capture flaws or schedule deviations as obvious and precise. The
trend of schedule performance has not done, this could be quite risky for project to
miss the expected complete date since delay cannot be detected at the earliest
possible. Schedule control and monitoring requires an approach of progress
measurement system to compare progress against the time scale that was planned.
According to PMI (2013), S-curves could be an optimum tool which is used to compare
work progress against baseline. Moreover, at this step is the regular follow up activity
which project management used to control both quality and work completion. The
meeting is held bi-weekly, which may be too low because the progress should be
measure regularly. The gap of time could lead to delay of communication, problem

not be addressed in time, the more difficult in recover the schedule.
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Identification of Problems in Current Process

Based on the above analysis, the major problems that company is facing in the area

of control subcontracting work by implementing the existing project control systems

can be summarised as following table. There were two major problems which are;

® |nappropriate project schedule

® |nefficient schedule control

Area

Planning

Schedule

Control

Table 12: summary of problems in current project management.

Problems

Improper project management
plan

The fabrication schedule was
done in excel format, showing
the date to perform each
activities but lack of detail in
relation and sequence of each
activities, and more importantly,

critical path was not shown.

Schedule control

Scheduling format does not
provide flexibility for adjust and
update.

Significant Effects

-Network relation of each activities
could not be seen, thus not
practical for decision making
process in order to adjust the
plans.

-Critical Path was not in attention
of project team. Since this path is
driven the end date of the
project, and float time. They
should be acknowledge as
scheduling constraints. The effect
to this path will critically cause
schedule slippage.

Schedule may fall behind the
target according to improper
update with the actual work

perform.
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Area Problems Significant Effects

Schedule | Inefficient project -The overall trend line of the

Control performance measurement progress of the actual work
S-Curve was not done, the complete compare with baseline
performance index was rarely would be clearer in access the
shown. project performance at a time.
Subcontractors usually operate Delay in accomplish the project
slowly at the beginning of the completion cannot be detected at
project, the project seem to the earliest stage.
delay near due date. -Cost overruns due to crash

activities.
Schedule less frequency on official The gap of time between each
Control follow-up activities meeting seems too long which

Bi-weekly meeting is held.

lead to delay of communication,

problem not be addressed in

time, and more complicate to

recover the schedule.

Table 13: summary of problems in current project management (cont).

The problems discovered are significantly negative effect to project execution,
disrupting the project accomplishment. The consequences of a delayed schedule is
always a financial losses, this has negative impact directly to profitability of the project.
With the cause awareness, the problem can be mitigate and lead to an improvement
of project productivity, then it will be result in a greater scale to company competitive
advantage.

3.3 Causes of Delay

By nature of the project, the delay consequences could possibly be caused by various
factors. In order to effectively mitigate delays in project, the greater detail investigation
into overall area of project execution should be conducted. To investigate more, the
researcher collects more data from literature review (chapter 1) and from primary

observed result — actual situation. The related cause gathered is to be screened by
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professional thereafter. Then, the cause of the significant reasons causing delays are
listed. Alwi and Hampson (2003), identified the important causes of delays in building
construction projects, and suggested that by ranking the importance of delay variables

is enable to seek best alternative solutions.

In order to find the root cause of project delay, the fishbone analysis can be applied

to identity the potential causes of project delay as presented in following figure.

Project team members brainstorm and discuss to list root causes of the current
problems that lead to project delay. According to the fishbone diagram below, there
are four main causes that have an effect to project delay that consists of People,
Design and Specification, Material and Project Management that the concept of project
time management from PMBOK can be applied to solve the root causes that needed
improvement and generate the preventive action that can help the project

management team assess and measure project performance and progress effectively.
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iagram

: Fishbone D

Figure 21
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The summary of causes of delays or failure to perform as plan are listed below.

People

Design and

Specification

Material

Project Management

Poor workmanship

Poor allocation of resources

New or less experience staff

Team discussion not result in proper solutions, lack of
proper discussion and communication within team
Unclear of design drawings or specifications

Incorrect design

Changes in design/ customer requirement

Delay of material delivery

Shortage of material on market

Late response to issue clarifications

Improper project management plan

Inflexibility schedule

Ineffective project performance measurement

less frequency on official follow-up activities (bi-weekly

meeting)

Table 14: List of cause of delay for case study company
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The purpose of this chapter is to propose the appropriate framework to control and

improve on-time project delivery of the company as outlined in objective of the

research. As above discussion on cause and effect of delay problem, the solution are

purposed to improve the problems in each area as illustrated in Table 12 and 13. By

guideline of PMBOK (PMI, 2013), the project time management is developed. Weekly

meeting, preventive action plans are recommended to be done.

People

Design and

Specification

Material

Project

Management

Table 15: propose methodology for improvement

- Workmanship

- Poor allocation of resources

- New or less experience staff

- Team discussion not result in
proper solutions, lack of proper
discussion and communication
within team

= Unclear of design drawings or
specifications

- Incorrect design

- Changes in design/ customer
requirement

- Delay of material delivery

- Late response to issue clarifications

- Improper project management
plan

- Inflexibility schedule

- Ineffective project performance

measurement

- Weekly meeting

- Preventive action plan,
Contingency plan, Risk

management

- Procurement plan

- Project time
management plan
development by PMBOK

guideline.
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- less frequency on official follow-up

activities

Table 16: propose methodology for improvement (cont.)

3.5 The Proposed Planning and Control Framework

Since the study is focus on project time management so the area of implementation
is mainly in these three process groups; planning, executing, and monitoring and

controlling process group.

Kick-off Initiating Process
e
Meeting Group

* Create WBS and Define Activity

v

* Sequencing
* Duration Estimating Planning Process
==
* Schedule Development Group -
* Risk Identification -
* Prevention and Contingency Plans _ Meonitoring
® Weekly meeting and
Report and
epo
* Gantt Chart Review Controlling
& 5Lurve Process
+ * Schedule update Group
EHECI.I“I'IE Process v
Group *

Closing Process
Group

-~

Figure 22: the project control framework for case study
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4 Chapter 4: Project Time Management Framework Implementation
and Evaluation

The project management body of knowledge (PMBOK) is well recognised
internationally with knowledge areas that have been accepted as best practice of
project management. This chapter will apply the project time management principle
that was scoped in the last section to the on-going project. Tools and techniques will
be used to control the project. Periodically result of project performance will be
reviewed.

4.1 Project Initiating
4.1.1 Project Charter

The initiating processes are performed to initiate a new project and obtain
authorisation to start the project or phase of project. Project charter is included in
these processes. Project charter provides an introductory description of roles and
responsibilities, outlines the project objectives, classifies the main stakeholders, and
expresses the authority of the project manager. For the fabrication project investigated
in this study, can be presented as following Figure 23 and 24.

The project charter document indicates the key information of the project: the project
objectives, assumptions, project scopes, project milestones, success measurements,
roles and responsibilities, and project risks. There are three project objectives. First
objective is to implement project time management concept to track and report on
the impact of the schedule. Second is to ensure that project team members especially
project manager, project engineer, subcontract manager and quality engineer are aware
and understand the importance of project time control. Finally, to be able to deliver
project on time. The project is based on following assumptions: all materials will be
supplied on time, proper control is expedited to keep up work progress, get on-time
delivery performance to meet the commitments to customer. Scopes of the project is
provided to setting out the clearly scope of work which are the technical specification

package from design phase will be sent to vendor or subcontractor to begin
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manufacturing, subcontractor have to be specialised and qualified in manufacturing for
such a component (steam drum), and the quality engineer will take the main role and
make sure that all welding procedure and quality control requirements are met.

Moreover, the major project milestones are defined. There are six main milestones
which consist of Design approval, Material preparation, Main part fabrication, Inspection
and hydrostatic test and Final inspection. Next, it is important to set the success
measurements so, the accomplishment of the project can be measured by the actual
result of the project, if the work can be perform in line with the plan? It is also the
ability to track the project progress, monitor project risks, and create recovery plan or
corrective action if necessary. The final success measurement is the project completion

date which need to be met.

Furthermore, roles and responsibilities of team members are described. Regarding this
project, project team members who will involve with the subcontracting project
consist of project manager, project engineer, subcontract manager, and quality
engineer. The team will contribute towards the project to meet its objectives.

The key purpose of this project charter is to provide the vision of the project, goals,
scope and high level deliverables. The team members in the project understand how

to work and what is need to be attained to deliver project successfully.



Project Charter

Project Title: Fabrication and Assembly of Steam Drums for Heat Recovery Steam
Generator

Project Start Date: | 07-May-2015 Completion Date: | 30-Oct-2015

Prepare Date: 16-Apr-2015 Revision: 00

Project Objectives:

= Implement project time management from PMBOK concept to track and report on the impact of
the schedule

= Ensure project management team members (project manager, project engineer, subcontract
manager and quality engineer) are aware and understand the importance of project time
control

= Deliver project on time

Assumptions:

= All materials will supply by supplier on-time
= Having proper control to keep up work progress
=  Get on-time delivery performance to meet the commitments to customer

Project Scope:

= The technical and specification from design phase will be sent to vendor or subcontractor to
begin manufacturing.

= A subcontractor have to be specialised and qualified in manufacturing for such a component
(steam drum).

= The quality engineer will take the main role and make sure that all welding procedure and
quality-control requirement are met.

Project Milestones:

Milestones Deliverables Date

Design approval Equipment fabrication drawing submission 23-Apr-2015
Material preparation Materials ready for fabrication and assembly 24-Aug-2015
Main part fabrication Finish fabrication and assembly 02-Oct-2015
Inspection and hydrostatic test Equipment is ready for final inspection 26-0ct-2015
Final inspection Final inspection by inspector and ready for 29-0Oct-2015

shipment
Project completion Finish inspection and deliver to site 30-0ct-2015

Success Measurements:

= Each activity to be start and finish in line with the project baseline
= Review and track weekly progress, monitor project risks and, issue recovery plan if necessary
= Deliver project on time

Figure 23: Project Charter (1)
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Roles and Responsibilities:

Project manager

Performing the day-to-day management of the project and has specific accountability for managing
the project within the approved constraints of scope, quality, time and cost, to deliver the specified
requirements and deliverables

Project engineer
Controlling the overall project progress. Regarding to this area, PE also approach on targeted
schedule and approve on any deviation or problem that may have.

Subcontract manager

Responsible with the procurement process, the purchasing order is issued to the subcontractor.
Monitoring and controlling the work progress closely, and deal with any issues occur during the
execution.

Quality engineer
Playing significant role at this stage since the final equipment is governed by codes and standards i.e.
ASME, ASCE, Fabrication Code, and so on.

Project Risks:

Risk Mitigation Strategy

Ensuring fabricators deliver the equipment as

Shop Surveillance & Quality Control designed. Rework should be minimized

Unclear design and specification Engineering finish with the design

Design Changes - Internal parts Ensuring design changes are finalized on
reasonably timed when possible

Late arrival of raw material Plan ahead, and Give an advance notice of raw

material vendor of when they can expect the PO,
S0 Some process can get prepared.

PROJECTCHARTER AFPPROVAL

The undersigned acknowledge they have reviewed the project charter and authorize and
fund the Fabrcation and Assembly Project in Heat Recovery Steam Generator
Manufacturer. Changes fo this project charter will be coordinated with and approved by the
undersigned or their designated representatives.

Signature: Date:

Print Name:
Title:
Role:

Signature: Date:

Print Name:
Title:
Role:

Figure 24: Project Charter (2)
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4.2 Project Planning
4.2.1 Plan Schedule Management

Microsoft project program will be used to develop project schedule in greater detail
which enable team to comprehend the direction of the project. The schedule
illustrates sequence, network relationship between activities, estimated time to
complete, start and finish date, critical path and so on. During project execution,
weekly progress shall be reported to project management team, S-Curve and Critical
path are mainly tools for progress measurement. To control the schedule, approved
changes and correction actions may updated to current schedule.

Schedule Management Plan should outline the following components:

Project Milestone

- WBS (work breakdown structure)

- Performance measurement technique

- Control thresholds which define amount of allowed variation before some
action needs to be taken.

- Preventive action plan

4.2.2 Activity Definition

The study of the fabrication project is carried out. All activities in the project shall be
listed which to break down the main activities in to small task using decomposition
technique. The group of activities can be split into individual activity. The sequence
and estimated completion time of each activity are identified thereafter. The great
details of activities are more suitable for planning and keeping the project on track.

The activity lists of the project can be shown in Table 17, 18 and 19.



Table 17: Activity list of the project
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Work Sub-Work Activity Description
Package Package
1.1.1 RAW PLATE ARRIVED AT SHOP
1.1.2 INCOMING MATERIAL INSPECTION
1.1.3 BLANK PLATE LAY OUT
1.1.4 INSPECTION
1. MARK CUT
11 HEAD 2:1 1.1.5 CUTTING
AND PART
ELLIPTICAL HEAD 1.1.6 PRESSING AND FORMING
PREPARATION
FOR 4 OFF :
PROCESS 1.1.7 PRE-BLASTING

1.1.8 JOINT PREPARATION AND BEVELING

1.1.9 MANWAY LAY OUT AND INSPECTION

1.1.10 OPENING AND EDGE PREPARATION

1.1.11 FIT UP AND WELD MANWAY RING TO HEAD

1.2 SHELL PLATE
FOR 2 OFF

1.2.1 RAW PLATE ARRIVED AT SHOP

1.2.2 INCOMING MATERIAL INSPECTION

1.2.3 MARK CUT AND INSPECTION

1.2.4 PRE-BLASTING

1.2.5 ROLLING

1.2.6 INSPECTION

1.2.7 LONG SEAM WELDING

1.2.8 RE ROLL

1.2.9 LAY OUT NOZZLES ON SHELL AND INSPECTION

1.2.10 CUTTING AND EDGE PREPARATION NDE. AND INSPECTION

1.3 NOZZLES FOR 50
OFF

1.3.1 MARK CUT AND INSPECTION
1.3.2 FIT UP AND WELD (IF REQUIRED...)
1.3.3 MACHINING

1.3.4 FINISHING AND INSPECTION

1.4 SADDLES FOR 4
OFF

1.4.1 MARK CUT AND INSPECTION

1.4.2 FIT UP AND WELD

1.4.3 FINISHING AND INSPECTION

1.5 INTERNAL PART

1.5.1 MARK CUT AND INSPECTION

1.5.2 FIT UP AND WELD

1.5.3 FINISHING AND INSPECTION

1.6 ACCESSORIES
PART

1.6.1 MARK CUT AND INSPECTION

1.6.2 FIT UP AND WELD

1.6.3 FINISHING AND INSPECTION




Table 18: Activity list of the project (cont)
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Work Package

Sub-Work
Package

Activity Description

2. MAIN PART
FABRICATION

2.1 LP STEAM
DRUM 55015 S98

2.1.1 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 01 (DN200 8" SCH.40 BW)
2.1.2 NOZZLES FIT UP AND WELD TO SHELL 3 OFF 02 (DN150 6" SCH.80 BW)
2.1.3 NOZZLES FIT UP AND WELD TO SHELL 2 OFF 03 (DN200 8" SCH.40 BW)
2.1.4 NOZZLES FIT UP AND WELD TO SHELL 2 OFF 04 (DN150 6" SCH.40 BW)
2.1.5 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 05 (DN150 6" SCH.80 SW)
2.1.6 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 06 (DN50 2" 3000# SW)
2.1.7 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 07 (DN80 1" SCH.40 SW)
2.1.8 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 080 (DN25 1" 3000# SW)
2.1.9 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 090 (DN40 1-1/2" 3000# SW)
2.1.10 NOZZLES FIT UP AND WELD TO SHELL 3 OFF 100 (DN25 1" 3000# SW)
2.1.11 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 11 (DN40 1-1/2" SW)
2.1.12 NOZZLES FIT UP AND WELD TO SHELL 3 OFF 12 (DN25 1" 3000# SW)
2.1.13 NOZZLES FIT UP AND WELD TO SHELL 4 OFF 13 (DN25 1" 3000# SW)
2.1.14 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 14 (T.B.D. T.B.D. FLG.)
2.1.15 FIRST HEAD FIT UP AND WELD TO SHELL

2.1.16 NDE. AND INSPECTION

2.1.17 INTERNAL BLASTING BEFORE FIT UP INTERNAL PART

2.1.18 FIT UP AND WELD INTERNAL PART

2.1.19 FINISHING AND INSPECTION

2.1.20 SECOND HEAD FIT UP AND WELD

2.1.21 FIT UP AND WELD WEAR PLATE AND SADDLES TO SHELL

2.1.22 FIT UP AND WELD ACCESSORIES PART

2.1.23 FINISHING AND INSPECTION

2.2 LP STEAM
DRUM 55015 S99

2.2.1 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 01 (DN200 8" SCH.40 BW)
2.2.2 NOZZLES FIT UP AND WELD TO SHELL 3 OFF 02 (DN150 6" SCH.80 BW)
2.2.3 NOZZLES FIT UP AND WELD TO SHELL 2 OFF 03 (DN200 8" SCH.40 BW)
2.2.4 NOZZLES FIT UP AND WELD TO SHELL 2 OFF 04 (DN150 6" SCH.40 BW)
2.2.5 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 05 (DN150 6" SCH.80 SW)
2.2.6 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 06 (DN50 2" 3000# SW)
2.2.7 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 07 (DN80 1" SCH.40 SW)
2.2.8 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 080 (DN25 1" 3000# SW)
2.2.9 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 090 (DN40 1-1/2" 3000# SW)
2.2.10 NOZZLES FIT UP AND WELD TO SHELL 3 OFF 100 (DN25 1" 3000# SW)
2.2.11 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 11 (DN40 1-1/2" SW)
2.2.12 NOZZLES FIT UP AND WELD TO SHELL 3 OFF 12 (DN25 1" 3000# SW)
2.2.13 NOZZLES FIT UP AND WELD TO SHELL 4 OFF 13 (DN25 1" 3000# SW)
2.2.14 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 14 (T.B.D. T.B.D. FLG.)
2.2.15 FIRST HEAD FIT UP AND WELD TO SHELL

2.2.16 NDE. AND INSPECTION

2.2.17 INTERNAL BLASTING BEFORE FIT UP INTERNAL PART




Table 19: Activity list of the project (cont)

Work Sub-Work Activity Description
Package Package
2.2.18 FIT UP AND WELD INTERNAL PART
2.2.19 FINISHING AND INSPECTION
2.2.20 SECOND HEAD FIT UP AND WELD
2.1.21 FIT UP AND WELD WEAR PLATE AND SADDLES TO SHELL
2.1.22 FIT UP AND WELD ACCESSORIES PART
2.1.23 FINISHING AND INSPECTION
3. FINAL 3.1 LP STEAM DRUM 55-0115 598
INSPECTION BY
3.2 LP STEAM DRUM 55-0115 599
INSPECTOR
4. VISUAL 4.1 LP STEAM DRUM 55-0115 598
DIMENSION BY
Al 4.2 LP STEAM DRUM 55-0115 599
5. POST WELD 5.1 LP STEAM DRUM 55-0115 598
HEAT
5.2 LP STEAM DRUM 55-0115 599
TREATMENT
6.1.1 PRE HYDROSTATIC TEST
6.
6.1 LP STEAM 6.1.2 HYDROSTATIC TEST
HYDROSTATIC
et DRUM 55-0115 598 | 6.1.3 DISMANTLE TEMPORARY BLIND AFTER H/T. AND EDGE BEVELING
6.1.4 FINAL DIMENSION
6.2.1 PRE HYDROSTATIC TEST
6.2 LP STEAM 6.2.2 HYDROSTATIC TEST
DRUM 55-0115 S99 | 6.2.3 DISMANTLE TEMPORARY BLIND AFTER H/T. AND EDGE BEVELING
6.2.4 FINAL DIMENSION
7. BLASTING / 7.1 LP STEAM DRUM 55-0115 S98
PAINTING /
CLEANING 7.2 LP STEAM DRUM 55-0115 599
8.INSTALL 8.1 LP STEAM DRUM 55-0115 598
INTERNAL PART
AND WEIGHTING 8.2 LP STEAM DRUM 55-0115 599
9. PACKING AND 9.1 LP STEAM DRUM 55-0115 598
MARKING 9.2 LP STEAM DRUM 55-0115 599
10. FINAL
10.1 LP STEAM DRUM 55-0115 598
INSPECTION BY
INSPECTOR AND 10.2 LP STEAM DRUM 55-0115 599
READY FOR SHIP




68

4.2.3 Activity Sequencing Project Control

According to the list of activity has been established previously, next they should be
prioritised in logical sequence. The dependencies and sequence between each activity

are presented as below.
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Figure 25: Activity Network Diagram

4.2.4 Activity Duration Estimating

To estimate the activity and duration, historical data and expert judgement are
incorporated. The time spent on previous project is analysed combined with the data

given by the experience staffs, and information from vendor. This process is used to



69

provide reliable estimation. From step 4.3.2, 4.3.3 and 4.3.4, the activity plan could be

developed as below table.

Table 20: Activity List Break Down with Estimated Duration

Duration

Activity List (days) Predecessors
Project Duration 126

1. MARK CUT AND PART PREPARATION PROCESS 84

1.1 HEAD 2:1 ELLIIPTICAL HEAD FOR 4 OFF 78

1.1.1 RAW PLATE ARRIVED AT SHOP 2

1.1.2 INCOMING MATERIAL INSPECTION 3 1.1.1
1.1.3 BLANK PLATE LAY OUT a 1.1.2
1.1.4 INSPECTION 3 1.1.3
1.1.5 CUTTING 6 1.1.4
1.1.6 PRESSING AND FORMING 28 1.1.5
1.1.7 PRE-BLASTING 1.1.6
1.1.8 JOINT PREPARATION AND BEVELING 5 1.1.7
1.1.9 MANWAY LAY OUT AND INSPECTION 3 1.1.8
1.1.10 OPENING AND EDGE PREPARATION 8 1.1.9
1.1.11 FIT UP AND WELD MANWAY RING TO HEAD 12 1.1.10
1.2 SHELL PLATE FOR 2 OFF 42

1.2.1 RAW PLATE ARRIVED AT SHOP 2

1.2.2 INCOMING MATERIAL INSPECTION 3 1.2.1
1.2.3 MARK CUT AND INSPECTION 5 1.2.2
1.2.4 PRE-BLASTING 3 1.2.3
1.2.5 ROLLING 8 1.2.4
1.2.6 INSPECTION 3 1.2.5
1.2.7 LONG SEAM WELDING 8 1.2.6
1.2.8 RE ROLL a 1.2.7
1.2.9 LAY OUT NOZZLES ON SHELL AND INSPECTION 3 1.2.8
1.2.10 CUTTING AND EDGE PREPARATION NDE. AND INSPECTION 3 1.2.9
1.3 NOZZLES FOR 50 OFF 40

1.3.1 MARK CUT AND INSPECTION 6

1.3.2 FIT UP AND WELD (IF REQUIRED...) 16 1.3.1
1.3.3 MACHINING 14 1.3.2
1.3.4 FINISHING AND INSPECTION a 1.3.3




Table 21: Activity List Break Down with Estimated Duration (cont)
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Duration
Activity List (days) Predecessors
1.4 SADDLES FOR 4 OFF 28
1.4.1 MARK CUT AND INSPECTION 10
1.4.2 FIT UP AND WELD 14 1.4.1
1.4.3 FINISHING AND INSPECTION 4 1.4.2
1.5 INTERNAL PART 32
1.5.1 MARK CUT AND INSPECTION 14
1.5.2 FIT UP AND WELD 14 1.5.1
1.5.3 FINISHING AND INSPECTION 4 1.5.2
1.6. ACCESSORIES PART 26
1.6.1 MARK CUT AND INSPECTION 4
1.6.2 FIT UP AND WELD 18 1.6.1
1.6.3 FINISHING AND INSPECTION 4 1.6.2
2. MAIN PART FABRICATION 42
2.1 LP STEAM DRUM 55015 S98 42
2.1.1 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 01 (DN200 8" SCH.40 BW) 15
2.1.2 NOZZLES FIT UP AND WELD TO SHELL 3 OFF 02 (DN150 6" SCH.80 BW) 15
2.1.3 NOZZLES FIT UP AND WELD TO SHELL 2 OFF 03 (DN200 8" SCH.40 BW) 15
2.1.4 NOZZLES FIT UP AND WELD TO SHELL 2 OFF 04 (DN150 6" SCH.40 BW) 15
2.1.5 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 05 (DN150 6" SCH.80 SW) 15
2.1.6 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 06 (DN50 2" 3000# SW) 15
2.1.7 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 07 (DN80 1" SCH.40 SW) 15
2.1.8 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 080 (DN25 1" 3000# SW) 15
2.1.9 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 090 (DN40 1-1/2" 3000# SW) 15
2.1.10 NOZZLES FIT UP AND WELD TO SHELL 3 OFF 100 (DN25 1" 3000# SW) 15
2.1.11 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 11 (DN40 1-1/2" SW) 15
2.1.12 NOZZLES FIT UP AND WELD TO SHELL 3 OFF 12 (DN25 1" 3000# SW) 15
2.1.13 NOZZLES FIT UP AND WELD TO SHELL 4 OFF 13 (DN25 1" 3000# SW) 15
2.1.14 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 14 (T.B.D. T.B.D. FLG.) 15
2.1.15 FIRST HEAD FIT UP AND WELD TO SHELL 5 2.1.14
2.1.16 NDE. AND INSPECTION 3 2.1.15
2.1.17 INTERNAL BLASTING BEFORE FIT UP INTERNAL PART 2 2.1.16
2.1.18 FIT UP AND WELD INTERNAL PART 4 2.1.17
2.1.19 FINISHING AND INSPECTION 2 2.1.18
2.1.20 SECOND HEAD FIT UP AND WELD 4 2.1.19
2.1.21 FIT UP AND WELD WEAR PLATE AND SADDLES TO SHELL 3 2.1.20
2.1.22 FIT UP AND WELD ACCESSORIES PART 2 2.1.21
2.1.23 FINISHING AND INSPECTION 2 2.1.22




Table 22: Activity List Break Down with Estimated Duration (cont)
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Duration
Activity List (days) Predecessors
2.2. LP STEAM DRUM 55015 S99 42
2.2.1 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 01 (DN200 8" SCH.40 BW) 15
2.2.2 NOZZLES FIT UP AND WELD TO SHELL 3 OFF 02 (DN150 6" SCH.80 BW) 15
2.2.3 NOZZLES FIT UP AND WELD TO SHELL 2 OFF 03 (DN200 8" SCH.40 BW) 15
2.2.4 NOZZLES FIT UP AND WELD TO SHELL 2 OFF 04 (DN150 6" SCH.40 BW) 15
2.2.5 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 05 (DN150 6" SCH.80 SW) 15
2.2.6 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 06 (DN50 2" 3000# SW) 15
2.2.7 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 07 (DN80 1" SCH.40 SW) 15
2.2.8 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 080 (DN25 1" 3000# SW) 15
2.2.9 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 090 (DN40 1-1/2" 3000# SW) 15
2.2.10 NOZZLES FIT UP AND WELD TO SHELL 3 OFF 100 (DN25 1" 3000# SW) 15
2.2.11 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 11 (DN40 1-1/2" SW) 15
2.2.12 NOZZLES FIT UP AND WELD TO SHELL 3 OFF 12 (DN25 1" 3000# SW) 15
2.2.13 NOZZLES FIT UP AND WELD TO SHELL 4 OFF 13 (DN25 1" 3000# SW) 15
2.2.14 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 14 (T.B.D. T.B.D. FLG.) 15
2.2.15 FIRST HEAD FIT UP AND WELD TO SHELL 5 2.2.14
2.2.16 NDE. AND INSPECTION 3 2.2.15
2.2.17 INTERNAL BLASTING BEFORE FIT UP INTERNAL PART 2 2.2.16
2.2.18 FIT UP AND WELD INTERNAL PART 4 2.2.17
2.2.19 FINISHING AND INSPECTION 2 2.2.18
2.2.20 SECOND HEAD FIT UP AND WELD 4 2.2.19
2.2.21 FIT UP AND WELD WEAR PLATE AND SADDLES TO SHELL 3 2.2.20
2.2.22 FIT UP AND WELD ACCESSORIES PART 2 2221
2.2.23 FINISHING AND INSPECTION 2 2222
3. FINAL INSPECTION BY INSPECTOR 1
3.1 LP STEAM DRUM 55-0115 S98 1 2.1.22
3.2 LP STEAM DRUM 55-0115 S99 1 2222
4. VISUAL DIMENSION BY Al. 1
4.1 LP STEAM DRUM 55-0115 S98 1 3.1
4.2 LP STEAM DRUM 55-0115 S99 1 32
5. POST WELD HEAT TREATMENT 1
5.1 LP STEAM DRUM 55-0115 S98 1 a1
5.2 LP STEAM DRUM 55-0115 S99 1 4.2
6. HYDROSTATIC TEST 7
6.1 LP STEAM DRUM 55-0115 S98 7
6.1.1 PRE HYDROSTATIC TEST 1 5.1
6.1.2 HYDROSTATIC TEST 1 6.1.1
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Duration Predecessor
Activity List (days) s
6.1.3 DISMANTLE TEMPORARY BLIND AFTER H/T. AND EDGE BEVELING 4 6.1.2
6.1.4 FINAL DIMENSION 1 6.1.3
6.2 LP STEAM DRUM 55-0115 S99 7
6.2.1 PRE HYDROSTATIC TEST 1 52
6.2.2 HYDROSTATIC TEST 1 6.2.1
6.2.3 DISMANTLE TEMPORARY BLIND AFTER H/T. AND EDGE BEVELING 4 6.2.2
6.2.4 FINAL DIMENSION 1 6.2.3
7. BLASTING / PAINTING / CLEANING 4
7.1 LP STEAM DRUM 55-0115 S98 4 6.1.4
7.2 LP STEAM DRUM 55-0115 S99 a4 6.2.4
8. INSTALL INTERNAL PART AND WEAIGHTING 2
8.1 LP STEAM DRUM 55-0115 S98 2 7.1
8.2 LP STEAM DRUM 55-0115 S99 2 7.2
9. PACKING AND MARKING 2
9.1 LP STEAM DRUM 55-0115 S98 2 8.1
9.2 LP STEAM DRUM 55-0115 S99 2 8.2
10. FINAL INSPECTION BY INSPECTOR AND READY FOR SHIP 1
10.1 LP STEAM DRUM 55-0115 S98 1 9.1
10.2 LP STEAM DRUM 55-0115 S99 1 9.2

Table 23: Activity List Break Down with Estimated Duration (cont)
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4.2.5 Schedule Development

As the activity list with estimated duration are ready, the schedule can be developed
using Microsoft Project. The start and finish dates for each activity are specified. In
the project schedule, there are list of activities, duration time, start date, finish date,
and predecessor tasks. The bar chart presents the relationship of each task to be
performed in sequence and the width of each bar reflect duration in completing that

task. The schedule can be seen in Figure 26, 27 and 28.

Finish ==

) Task Name Duratiorl5an
| m] Jaun s
gl 5pa | &
1 Praject Duraticn LrEday  Th5/7/15w 10/29/15
2 L MARK CUT AND: PART PREPARATION PROCESS Tedays  ThuS/7/15%on B/24/15
3 11 HEAD 2:1 ELLIIFTICAL HEAD FOR & OFF Todays  ThuS/7/15%n8/28/15
a Rt PLATE ARRIVED AT SHOP Jdws | ThuS/TS  FeSEAS
5 INCOMING MATERIAL INSPECTION Jdws | Mon 5/11/15Ned 5/13/15
3 BLANK PLATE LAY OUT Sdaws | ThuS14/15TueS/1SM1F 5
7 INSFECTION 3days | Wed §/20/15 FriS/12/15
8 CUTTING Gdays | Mon 5/25/15 Mon &1/15
5 PRESSING AND FORMING Bdays | Tee 6215 Tha 7315
7] PRE ELASTING 4days | Fr7/10/15Ved /1515
1 JOINT PREPARATION AND BEVELNG Sdays | Th 1/15/15Med 7/22/15
[¥] MANWAY LAY OUT AND INSPECTION 3days | The 7/Z3/15800 7/17/15
1 OFENING AND EDGE PREFARATION Bdwys | Tue7/28/15 Th &/15
12 FIT UIP AND WELD MANWAY RING TO HEAD 12days | Fei/7/15800 £/24/15
15 1.2 SHELL PLATE FOR 2 OFF Ardays  ThuS7/15 P 7/3/15
18 RAW PLATE ARRIVED AT SHOP 2dws | ThuS/7/15 FriSfE/1S
7 INCOMING MATERIAL INSPECTION Jdws | Mon5/11/15Ned 5/13/15
18 MARK CLT AND INSFECTION Sdays | Thi 5/14/15Ved 520015
] PRE ELASTING 3days | Thu5/21/1580n 5/15/15
I [T Bdays | Tue5/26/15 Tha /4f15
T INsPECTION 3aas Fri6f5/15 Tue 6313
22 LONG SEAM WELDING Bdays | Wed §/10/15 Fri§/19/15
= REROLL 4das | Mon 6/22/15Thu §/15/15
2] LAY OUT ROZTLES ON SHELL AND INSPECTION 3days | Fri6/25/15 Tue 6/30/15
= CUTTING AND EDGE FREPARATION NDE. AND INSPECTION 3days | Wed /113 FTfAIS
E 1.3 NOZZLES FOR 50 OFF S0days  ThS/7/15 Wed 7/1/15
= MARK CLT AND INSPECTION Bdwys | ThuS/7/15ThuS{14/15
= FIT UIP AND WELD: [IF REQUIRED._) lidays | FAS/IS/15 Fri&S/15
= MACHINNG Lidays | Mon 6/5/15Thu £/15/15
an FINISHING AND INSPECTION Adays | Fri 6615 Wed 771115
a 1.4 SADDLES FOR 4 OFF 2Wdays  Mom 5/18/1S ved 5/24/15
ER MARK CLT AND INSFECTION 10days | Mon S/15/15 Fri 5/29/15
EE] FIT UP AND WELD Ledays | Mon 6115 Thy &(18/15
31 FINISHING AND INSPECTION Adays | Fri6/15/15Ved 6/24/15
s L5 INTERMAL PART 3rdays P 5/22/15Mon 7/6/15
36 MARK CLT AND INSFECTION Wdawys | Fri§/Z315Ned 610/15
Exl FIT UP AND WELD Lidays | Thu6/11/15 Tue 6/30/15
X FINISHING AND INSPECTION Adays | Wed7/1/15 Maon T/E/1S
ED] L6 ACCESSORIES PART 26days Wed 5/27/15Wed 7/1/15
0 MARK CLT AND INSFECTION Adays | Wed 5/27/15 Man 61115
a FIT UIP AND WELD 18days | Tue 6/2/15Thu §/25/15
a FINISHING AND INSPECTION Adays | Fri 6615 Wed 71115
] 2 MAIN PART FABRICATION Ardays  Thud/E/15 Fri L0/2/15
Task i @
Froject: Basline glanl B w 1543 SO Extermal Tasks v = = ¥ Progress —
Milestone * Eateral Mikstone Neanual Task EE— Surtonly C
Summary Pe— vacthe Task [ | Duration-only S— Frish-only 1

Fage 1

Figure 26: Detail Fabrication Schedule for Steam Drum (1)
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El
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51
52
53

54

S

T

Tack Hame:

Dnh!rlan Finisn
[ 8hs ]

2.1 LP STEAM DRUM 55015 338 Ardays  ThuB/E(15 Fri L0/2/15 ——
NOZZLES FIT UP AND WELD TO SHELL L OFF OL [DNZD0 8 * SCHA0E15days | Thu B/G/L5 Ved B/25/15 A
NOZZLES FIT UP AND WELD TO SHELL 3 OFF 02 [DN1S0 6 * SCH.BOE15days | Thu B/G/LS Ved B/25/15 [re—
NOZZLES FIT UP AND WELD TO SHELL 2 OFF 03 (DN200 8 * SCH.40 E 15 days Thu B/S/15 Ved B/25/15 ——
NOZZLES FIT UP AND WELD TO SHELL 2 OFF 04 (DN150 & * SCH.40 E 15 days Thu B/5/15 Ved B/26/15 S
NOZZLES FIT UP AND WELD TO SHELL 1 OFF 05 (DN150 & * SCH.BO0 £ 15 days Thu B/5/15 Ved B/26/15 —
NOZZLES FIT UP AND WELD TO SHELL 1 OFF 06 (DNS0 2 * 30008 SW 15 days Thu B/5/15 Ved B/26/15 —
NOZZLES FIT UP AND WELD TO'SHELL 1 OFF O7 [DNBO 1" SCHA0SA15a3ys | Th B(15 Ve 82615 —
NOZZLES FIT UP AND WELD TO SHELL 1 OFF 080 [DN2S L * 30008 5' 15 days Thu B/5/15 Ved B/26/15 —
NOZZLES FIT UP AND WELD TO SHELL 1 OFF 090 [DN&0 1-1/2 * 3001 15 days Thu B/5/15 Ved B/26/15 ——
NOZZLES FIT UP AND WELD TO SHELL 3 OFF 100 [DN25 1 * 300045 15days | Thu B/G/15 Ved B/25/15 S
NOZZLES FIT UIP AND WELD T SHELL 1 OFF 11 [DNS01.1/2* 5] 15days | ThuB/S/15Ved &/25/15 ——
NOZZLES FIT UP AND WELD TO SHELL 3 OFF 12 (DN25 1 * 30008 5W 15 days Thu B/5/15 Ved B/26/15 ——
NOZZLES FIT UP AND WELD TO SHELL 4 OFF 13 (DN25 1 * 30008 5W 15 days Thu B/5/15 Ved B/26/15 ——
NOZZLES FIT UP AND WELD TO SHELL 1 OFF 14 [T.E.D.T.ED. FLG) 15days Thu B/5/15 Ved B/26/15 —
FIRST HEAD FIT UP AND WELD TO SHELL Sdays | ThuB27/1S Wed9/2/15 5o =
NDE AND INSPECTION Sdas | Thud/E15 Men 3715 5 ‘*
INTERMAL BLASTING BEFORE FIT UP INTERNAL PART 2days Tue 9/8/15 Wed 3/5/15 60
FIT UP ANDWELD INTERNAL PART Sdaws | Thu 910015 Tee9/15/15 61 h*
FINISHING AND INSPECTION 2 days Wed 6/16/15Thu /17/15 &3
SECOND HEAD FIT UIP AND WELD Adays Fri9f15/15 Ved 3/23/15 63
FIT UP AND WELD WEAR FLATE AND SADDLES TO SHELL 3days The 9/24/15 Aon 3/28/15 64
FIT UP AND WELD ACCESSORIES PART 2days Tue 5/23/15¥ed 9/30/15 65
FINISHING AND INSPECTION 2 days Thu 10/1/15 Fri 10/2/15 6§

2.2 LP STEAM DRUM 55015 539 Addays  ThuB/E(1S Fri L0/2/15

NOZZLES FIT UP AND WELD TO SHELL 1 OFF 01 [DN200 8 * SCH.A0 15 days
NOZZLES FIT UP AND WELD T SHELL 3 OFF 02 [DN150 6 * SCHBD E 15 days
NOZZLES FIT UP AND WELD T SHELL 2 OFF 03 [DN200 & * SCH.A0 E15 davs
NOZZLES FIT UP AND WELD T SHELL 2 OFF 04 [DN1S0 6 * SCH.A0 E15 days
NOZZLES FIT UP AND WELD TO SHELL 1 OFF 05 [DN150 6 * SCHBD £ 15 days
NOZZLES FIT UP AND WELD T SHELL 1 OFF 06 [DNS0 2 * 30008 5 15 days
NOZZLES FIT UP AND WELD T SHELL 1 OFF 07 [DNBO 1" SCH.80 34 15 days
NOZZLES FIT UP AND WELD TO SHELL 1 OFF 080 [DN2S 1 * 30008 51 15 days
NOZZLES FIT UP AND WELD TO SHELL 1 OFF 050 [DN&D 11/ * 300115 days
NOZZLES FIT UP AND WELD TO SHELL 3 OFF 100 [DN2S | * 30008 51 15 days
NOZZLES FIT UP AND WELD TO SHELL 1 OFF 11 [DNSD 11,2 " SW] 15days
NOZZLES FIT UP AND WELD T SHELL 3 OFF 12 [DN2S 1 * 30008 51 15 days
NOZZLES FIT UP AND WELD T SHELL 4 OFF 13 [DN2S 1 * 30008 51 15 days
NOZZLES FIT UP AND WELD TO SHELL 1 OFF 14 [T.B.D. TR FLG] 15days

FIRST HEAD FIT LUP ANID WELD TO SHELL 5 days
NDE_AND INSFECTION 3days
INTERMAL ELASTING BEFORE FIT P INTERNAL PART 2days
FIT UP ANDWELD INTERNAL PART Adays

Thu B/&/15 Ved B/Z5/15
Thu B/&/15 Ved B/Z5/15
Thu B/S/15 Ved B/25/15
Thu B/&/15 Ved B/Z5/15
Thu B/&/15 Ved B/Z5/15
Thu B&/15 Ved B/Z5(15
Thu B/S/15 Ved B/25/15
Thu B/&/15 Ved B/Z5/15
Thu B/&/15 Ved B/Z5/15
Thu B/&/15 Ved B/Z5/15
Thu B/&/15 Ved B/Z5/15
Thu B/&/15 Ved B/Z5/15
Thu B/&/15 Ved B/Z5/15
Thu B/&/15 Ved B/Z5/15
Thu BZ7/15 Wed 3/2/15 B3
Thu 5/3/15 Man %7/15 B3
Tue 5/8/15 Wed /3/15 B4

JITIFFFR

N

Thi 9/10/15 Tue 3/15/15 85 &=

Figure 27: Detail Fabrication Schedule for Steam Drum (2)

i Task Name Durationstart
| 215
a7 FINISHING AND INSPECTION Tdays | Wed 5/16/15Thu S/17/15
88 SECOND HEAD FIT UP AND WELD 4 days Frii9/15/15 Ved 3/23/15
] FIT UF AND WELD WEAR FLATE AND SADDLESTO SHELL 3cdays | Thi9/24/15hon 3/28/15
FIT UP AND WELD ACCESSORIES PART Ddays | Tue5/29/15Ved 3/30/15
FINISHING AND INSPECTION Ddays | The /1S Fri 172715
92 3. FINAL INSPECTION BY INSPECTOR lday | Mon 10/5/15 on 10/5/15
53 1P STEAM DRUM 55 0115 558 lday | Mon 10/5/1580n 10/5/15
1P STEAM DRUM 550115 559 lday | Mon 10/5/1580n 10/5/15
& VISUAL DIMENSION BY AL Ly Tue10/5/15Tue 10/6/15
1P STEAM DRUM 55 0115 558 lday | Tue L/6/15Tue L0135
57 1P STEAM DRUM 550115 559 lday | Tue L/6/15Tue L0135
98 5. POST WELD HEAT TREATMENT lasy  Wed 10/7/15 ed 10/7/15
98 LP STEAM DRUM 550115 558 lday | Wed M0/7/15Ved 10/7/15
100 LP STEAM DRUM 550115 559 lday | Wed M0/7/15Ved 10/7/15
101 & HYDROSTATIC TEST Ty The 10/8/157 10/16/15
102 P STEAM DRUM 5541115 598 Ty The 10/8/157 10/16/15
103 PRE HYDROSTATICTEST lday | Th L0/5/15Thu 10/8/15
108 HYDROSTATIC TEST 1day Fri 10315 Fri 10/5/15
105 DIMANTLE TEMPORARY BUND AFTER H/T. AND EDGE BEVELING & days  Mon 10/13/15 hu 10/15/15
106 FINAL DIMENSION lday | Fril0/15/15Fn 10/16/15
107 P STEAM DRUM 5541115 595 Ty The 10/8/157 10/16/15
108 PRE HYTROSTATICTEST lday | The 10/5/15Thu 10/8/15
108 HYDROSTATIC TEST 1day Fri 10315 Fri 10/5/15
i) DIMANTLE TEMPORARY BUND AFTER H/T. AND EDGE BEVELING & days  Mon 10/13/15 hu 10/15/15
111 FINAL DIMENSION lday | Fril0/15/15Fn 10/16/15
uz T. BLASTING / PAINTING / CLEANING Adays  Mon 10/19/15 w 30/22/15
113 1P STEAM DRUM 55 0115 558 4days  Mon L0/15/15 hu 10/22/15
na 1P STEAM DRUM 550115 559 4days  Mon L0/15/15 hu 10/22/15
15 B INSTALL INTERNAL PART AND WEAIGHTING Ty Frid0y23/150 10/26/15
115 LP STEAM DRUM 550115 558 2dws | FiL0/23/150n 10/26/15
u7 LP STEAM DRUM 550115 559 2daws | Fi10/23/150n 10/26/15
18 9. PACKING AND MARKING Tdays | Tue 10/27/15ed 10/28/15
113 1P STEAM DRUM 55 0115 558 2days | Tue 10/27/15ed 10/28/15
10 1P STEAM DRUM 550115 559 2days | Tue 10/27/15ed 10/28/15
121 10, FINAL INSPECTION BY INSPECTOR AND READY FOR SHIF Teday | Thw 10/29/15ws 10/29/15
122 1P STEAM DRUM 55 0115 558 lday | Thu10/29/15hu 10/29/15
173 LP STEAM DRUM 550115 559 lday | Thu 10/29/15hu 10/29/15
Task Ly v i @ Marvial Summary RO ess— Deadline R 3
Fraject: Basefine pian1 BS-w 15da) et Exemal Tasks = = ¥ Progress —
Wilestene * Eaemal Milkstone & Manual Task — Start ceiy C
Summary P— Wactiee Task [ ) Duration-cnly Finish-cnby 1

Figure 28: Detail Fabrication Schedule for Steam Drum (3)
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Define the Critical Path

Critical path is the longest path through the project, which determines the earliest
possible project completion. To identify critical path, Microsoft project can support the
CPM calculation and it gives a result in red task showing in Figure 30 and 31.

The critical path should be carefully managed since if tasks on critical path slip, the
entire project is delayed. After determining the critical path, project team need to
monitor and remains aware of its importance throughout the project execution
process.

Typically, it is noticed that most activities in project are in the critical path because
most of them need to be performed in sequent. The critical path technique is very
useful when there is a problem because it helps project manager to decide how
serious the problem is.

The risk of a critical activity running late can be reduced either through reduction in
the scale of the activity or by ensuring that there is sufficient buffer at the end of the
project to deal with the outcome - the project being delayed. For the case study
project, the 30 days of slack are set up, meaning the completion date can be pushed
out from the end date per initial plan for 30 days, and it still not affect the actual
contract delivery date. The baseline schedule has finish date at Oct 29, 2015 and the
actual committed date is Nov 30, 2015.

i Tatk Name D.ranu]s‘lan Finisn [Frea]
1 Froject Duration 126day:  Thi 5/7/15 wi 10/29/15
El L MARK CLT AND PART PREPARATION PROCESS TRdays  Thu 5(7/15%n B/28/15
3 L1 HEAD 2:1 ELLIPTICAL HEAD FOR & OFF TRdays  Thu5(7/15%0n B/28/15
4 RAW PLATE ARRIVED AT SHOP 2das | ThuSTS PSS
s INCOMING MATERIAL INSPECTION Jdaws | Mon 5/11/15Ved 5/13/15
& BLANK PLATE LAY OUT Adays | ThuS/14/15Tue5/15/15 3|
7 INSFECTION Sdays | Wed 520015 FiS/Z2/15 &
8 CUTTING Gdays | Mon 5/5/15 Mon 61715
5 PREZSING AND FORMING days | Tue 6215 Th 77915
7] PRE ELASTING 4days | P 7/10/15Ved 7/15/15
1 JOINT PREPARATION AND BEVELING Sdays | Thu7/16/15Ved 7/22/15
[F] MANWAY LAY OUT AND INSPECTION 3dwys | Thu7/23/150n 7/27/15
1 OFENING AND EDGE PREPARATION Bdwys | Tue7/28/15 Thu &/15
12 FIT UF AND WELD MANWAY RING TO HEAD lzdays | Fr B/7/15 000 5/24/15
15 1.2 SHELL FLATE FOR 2 OFF A2days  ThuS/7/15 Fri7/3/15 L
18 RAW PLATE ARRIVED AT SHOP 2dws | ThuSTAS P S/BAS ]
] INCOMING MATERIAL INSPECTION 3days | Mon5/11/15Ved 5/13/15 1§ i
18 MARK CUT AND INSFECTION Sdays | ThuS/14/15Ved 520015 17
18 PRE ELASTING 3days | ThuS/21/1580n5/35/15 18
I ROLUNG Bdays | Tue5/36/15 Thu&/a/ls 19
T INSFECTION 3days Fri6/5/15 Tue6/5/15 20
= LONG SEAM WELDING Baawys | Wed 6/10/15 FiS/19/15 21
] REROLL 4days | Mon622/15Thu §/25/15 23
2] LAY OUT NOZZLES ON SHELL AND INSPECTION 3dawys | Fri626/15Tees/30/15 23
5 CUTTING AND EDGE FREPARATION NDE. AND INSPECTION 3dws | Wed7/L15 Fri7/3/15 24
E3 1.3 NOZILES FOR 50 OFF S0days  Thi 5/7/15 Wed 7/1/15 e ——
EL] MARK CUT AND INSFECTION Gdays | Thu 5/7/15Thu 5/14/15 =
= FIT UF AND WELD (¥ REQLARED._) 16dws  F5/S/15 Fi&/S15 27
] MACHINNG ledays  Mon 6/8/15Thu &/25/15 28 _H
an FIMISHING AND INSPECTION Adays | Fri6/25/15 Wed7/1/15 29
a1 1.4 SADDLES FOR 4 OFF ZBelays  Mon 518,15 ed 6/24/15 ]
ER MARK CUT AND INSFECTION 10days | MenS/15/15 FriS/29/15
£ FIT UP AND WELD ledays  Mon B/1/15Thu&/18/15 33 _H
31 FIMISHING AND INSPECTION Adays | Fri6/19/15Ved 624/15 33
E L5 INTERNAL FART 32days  Fri5/22/15 Mon 7/6/15 ——
3E MARK CUT AND INSFECTION ledays  Fri5/23/15Wed 6/10/15
Exl FIT UF AND WELD ledays  ThuB/11/15 Tue6/30/15 3§ __L
D FIMISHING AND INSPECTION Adays | Wed 7/1/15 Mon /615 37]
£ 16 ACCESSORIES PART 6days | Wed 5/27/15 Wed 7/1/15 —
0 MARK CUT AND INSFECTION Adays | Wed 5/27/15 Mom £/1/15
a FIT UF AND WELD 1Bdays | TueE/2/15Thu&/25/15 40 H
] FIMISHING AND INSPECTION Adays | Fri6/25/15 Wed 7/1/15 41
43 2 MAIN PART FABRICATION Aldays  Thu8/6f15 Fri 10/2/15 A




Figure 29: Project Schedule with Critical Path (1)

76

n.nm]snn Finisn

i ok Mame
a L1 LF STEAM DRUM 55015 538 2w
45 NOZZLES FIT UP AND WELD TO'SHELL 1 OFF O [DN200 8 * SCH.8D £ 15 days
[ NOZZLES FIT UP AND WELD TO'SHELL 3 OFF 0 [DN150 6 * SCH.BD £ 15 days
47 NOTZLES FIT UP AND WELD TO'SHELL 2 OFF 03 [DN200 8 * SCH.AD £ 15 days
4 NOTZLES FIT UP AND WELD TO'SHELL 2 OFF D% [DN150 6 * SCH.8D £ 15 days

[ | NOZZLES FIT UP AND WELD TO SHELL 1 OFF 0 [DN150 6 " SCH.BD 15 days
50 NOZZLES FIT UP AND WELD TO'SHELL 1 OFF 06 [DN50 2 * 30008 5W 15 days
51 NOZZLES FIT UP AND WELD TO'SHELL 1 OFF O7 [DNBO 1 * SCH.80 5115 days
52 NOZZLES FIT UP AND WELD TO'SHELL 1 OFF 0B [DNZS 1 * 30008 5115 days

NOZZLES FIT UP AND WELD TO'SHELL 1 OFF 080 [DNAD 1.1/ * 300115 cays
NOZZLES FIT LUIP AND WELD TO'SHELL 3 OFF 100 [DN2S 1 * 30008 5115 cays
NOZZLES FIT UP AND WELD TO'SHELL 1 OFF 11 [DN&0 1.1/2 " SW] 15 days

This 8/6/15 Fri 10/2/15
Thu B/&/15 Ved B25/15
Thu B/S/15 Ved B25/15
Thu B/S/15 Ved B25/15
Thu B/S/15 Ved B25/15
Thu B/S/15 Ved B25/15
Thu B/S/15 Ved B25/15
Thu B/S/15 Ved B25/15
Thu B/S/15 Ved B25/15
Thu B/S/15 Ved B25/15
Thu B/S/15 Ved B25/15
Thu B/S/15 Ved B25/15

Frea]

NI

56 NOIZLES FIT UP AND WELD T SHELL 3 0FF 12 [DNI5 1 " 30004 SW 15 duys | Th B/5/15 Ved BI5/15
57 NOZZLES FIT UR AND WELD TO SHELL 4 OFF 13 [DNZ5 1 " 30004 SW15 days | Thu B/5/15Ved /2515
NOZZLES FIT UR AND WELD T SHELL 1 OFF 14 [TAD.T.AD.FIG) 15dws  Thu B/5/15Ved B25(15
FIRST HEAT FIT UP AND WELD TO SHELL Sdas | ThuB/27/15 Wed 5/2/15 58
NDE AND INSPECTION 3das | Thu9/3/15 Man37/1s 59 ‘*
€1 INTERNAL BLASTING BEFORE FIT U INTERNAL PART 2days | Tue9/8/15 Wed3/9/15 60
€2 FIT UF AND WELD INTERRAL PART ddays | Thud/10IS Teed/15/15 61 h&
G FINISHING AND INSPECTION 2days | Wed 5/16/15ThuS(17/15 62
SECOND HEAD FIT UP AND WELD 4days | Fri9f15/15Ned323/15 63
€5 FIT UF AND WELD WEAR FLATE AND SADOLES TO SHELL 3days | Thu®/Z4/15Aon3(28/15 64
€& FIT UF AND WELD ACCESSORIES PART 2days | TueS/23/15Wed330/15 65
7 FIMISHING AND INSPECTION 2days | Thul/L/IS Fi10/2/15 64
8 2.2 LP STEAM DRUM 55015 599 Abdays  ThuB/E/1S P 10/2/15
NOZZLES FIT UR AND WELD TO SHELL 1 OFF OL [DNZOD " SCHAOE15 days | Thu B/5/15Ved 2515 —
T NOZZLES FIT UR AND WELD TO SHELL 3 OFF 02 [ON1S0 6 " SCHEOE1S days | Thu B/5/15Ved 2515 —
7 NOZZLES FIT UP AND WELD TO SHELL 2 OFF 03 [DNZD0A " SCHA0E15 days | Thu B/5/15Ved B/25(15 —
7 NOZZLES FIT UR AND WELD TO SHELL 2 OFF 04 [DNIS0 6 " SCHA0E1S days | Thu B/5/15Ved /2515 ——
7 NOZZLES FIT UR AND WELD TO SHELL 1 OFF 05 [DNIS0 6 " SCHEOZ15 days | Thu B/5/15Ved 2515 —
7 NOZZLES FIT UR AND WELD TO SHELL 1 OFF 06 [ONS02 " 30004 SW15 days | Thu B/5/15 Ved B/2(15 —
75 NOZZLES FIT UR AND WELD TO SHELL 1 OFF O7 [DNBO 1 " SCHA0S\15 days | Thu B/5/15 Ved /2515 —
NOZZLES FIT UR AND WELD TO SHELL 1 OFF 0B0 DN25 1 * 300045115 days | Thu B/5/15 Ved /2515 —
NOZZLES FIT UR AND WELD TO SHELL 1 OFF 090 DNSD 112 " 300(15 days | Thu B/5/15 Ved B/25(15 —
NOZZLES FIT UR AND WELD TO SHELL 3 OFF 100 (DN25 1 * 300045115 days | Thu B/5/15 Ved /2515 —
NOZZLES FIT UR AND WELD T SHELL 1 OFF 11 [DNSD1-12 " SW) 15days  Thu B/5/15Ved B25(15 —
NOZZLES FIT UR AND WELD TO SHELL 3 OFF 12 [DNZ5 1 " 30004 SW15 days | Thu B/5/15Ved 2515 ——
NOZZLES FIT UR AND WELD TO SHELL 4 OFF 13 [DNZ5 1 " 30004 SW15 days | Thu B/5/15Ved /2515 —
(] NOZZLES FIT UR AND WELD T SHELL 1 OFF 14 [TAD.T.AD.FIG) 15dws  Thu B/5/15Ved B25(15 —
] FIRST HEAT FIT UP AND WELD TO SHELL Sdas | ThuB/27/15 Wed 5/2/15 B2 &,
NDE_ AND INSPECTION 3days | Thu®/3/15 Mon57/15 83 ‘*
INTERNAL BLASTING BEFORE FIT U INTERNAL PART 2days | Tue9/B/15 Wed3/9/15 84
88 FIT UF AND WELD INTERRAL PART Adays  Thud/IOVIS Tue3/15/15 &Y &=
Figure 30: Project Schedule with Critical Path (2)
i Tack Name |Dn Stan
& FINISHING AND INSPECTION Tdaws | Wed 9/16/15Thu /17/15
E SECOND HEAD FIT UP AND WELD Adays | Frigf18/15Ved 32315
] FIT UIP AND WELD WEAR FLATE AND SADOLES TO SHELL Scays | Thi9/34/15 don 3/28/15
FIT LIP AND WELD ACCESSORIES PART 2days | Tued29/15Ned 3/30/15
51 FINISHING AND INSPECTION 2days | The 10115 Fri 10/2/15
92 3. FINAL INSPECTION BY INSPECTOR lday  Mon L0/5/15%on 10/5/15
53 1P STEAM DRUM 550115 558 lday | Mon 10/5/15 don 10515
1P STEAM DRUM 550115 559 lday | Mon 10/5/15 don 10515
4 VISUAL DIMENSION BY AL Ly Tue 10/6/15Tue 10/6/15
1P STEAM DRUM 550115 558 lday | Tue IOV6/15Tue 0515
57 1P STEAM DRUM 550115 559 lday | Tue IYE/15Tue 10515
58 5. POST WELD HEAT TREATMENT lday  Wed 1/7/15ded 10/7/15
] 1P STEAM DRUM 550115 558 lday | Wed 10/7/15Ved 10/7/15
100 1P STEAM DRUM 550115 559 lday | Wed 1/7/15Ved 10/7/15
101 & HYDROSTATIC TEST Tdawys | The 10/8/15Fr 30/16/15
102 LP STEAM DRUM 550115 598 Tduys  The 10/8/15Fr 30/16/15
103 PRE HYDROSTATIC TEST lday | The L0/5/15 Thu 10/8/15
108 HYDROSTATIC TEST 1day Fri 10/3/15 Fel 10/5/15
105 DEMANTLE TEMPORARY ELIND AFTER H/T. AND EDGE BEVEUING  &days  Mon 10/13/15 hu 10/15/15
106 FINAL DIVIENSION lday | Fri L0/16/15 Fei 10/16/15
107 LP STEAM DRUM 550115 595 Tdays | The 10/8/15Fr 30/16/15
108 PRE HYDROSTATIC TEST lday | The 10515 Thu 10/8/15
108 HYDROSTATIC TEST 1day Fri 10/3/15 Fel 10/5/15
i) DEMANTLE TEMPORARY ELIND AFTER H/T. AND EDGE BEVEUING  &days  Mon 10/13/15 hu 10/15/15
111 FINAL DIVIENSION lday | Fri L0/16/15 Fel 10/16/15
uz T. BLASTING / PAINTING / CLEANING Adays Mom 10/19/15 w 10/22/15
113 1P STEAM DRUM 550115 558 4days  Mon L0/15/15 hu 10/22/15
na 1P STEAM DRUM 550115 559 4days | Mon L0/15/15 hu 10/22/15
15 B INSTALL INTERNAL PART AND WEAIGHTING Tdays | Fril0f23/15:0 30/26/15
118 1P STEAM DRUM 550115 558 2days | Fri 102315 00 10/26/15
17 1P STEAM DRUM 550115 559 2days | Fri 102315 00 10/26/15
18 9. PACKING AND MARKING Tdays | Tue 10/27/15md 1042815
118 1P STEAM DRUM 550115 558 2days | Tue 10/77/15ed LO/ZE(15
120 1P STEAM DRUM 550115 559 2days | Tue 10/Z7/15ed LO/2E(15
121 10, FINAL INSPECTION BY INSPECTOR AND READY FOR SHIF Teay  Thw 10/29/15 w 30/29/15
122 1P STEAM DRUM 550115 558 Tday | Thi 102515 hu 10/29/15
173 1P STEAM DRUM 550115 559 Lday | Thi 102515 hu 10/29/15
Task P d Marrial Summary RoIu exs—  Deadline £
Fraject: Basefine pian] B8-w 15daf Sedit Exemal Tasks Criticad —
Milestone * Eermal Milkstone # Critical Spit
Summary P— Wactiee Task [ ] Progress —

Figure 31: Project Schedule with Critical Path (3)



14

Milestone charts

Project milestone chart can be presented in Figure 32. This chart identifies the start
and finish date of the project. It shows the major deliverables of project. The project
management can review project milestone to measure the performance of project
during execution. Achieving of each milestone within the plan will lead to the

success of project.

Committed
Activity Name Finish Date
Purchase Order Awarded 3-Apr-15 *
Drawing Submittal 10-Apr-15 +
| Approved as Noted Drawing Returned 23-Apr-15 *
Orders Materials 10-Apr-15 *

s 7-May-15 *
uments B-Jun-15 *
Receive Materials 24-Aug-15 *
Fabrication 10-Oct-15 *
9|Inspection and Hydrostatic test 16-Oct-15 -
10|Blast and Paint 26-Oct-15
11|Final Inspection 29-Oct-15 *
12|5hip - Project Completion 30-Oct-15 *30-Now-15 *

o

Fabricatio

Fabricatio

|~ o le | wim e

Figure 32: Project Milestone Chart

4.2.6 Risk Management

To be successful in a project, there are three aspects needed to keep a balance in
order to investigate or recognize the difficulties that might arise when executing the

project which are Time, Cost and Quality (Rezaian, 2011).

Time — Amount of time to complete a project can be either taken longer or shorter.
Time is a critical factor that cannot be control. Moreover, if the deadlines of a project

are unsuccessful to meet, negative effects can be occurred.

Cost — It is vital for the project manager to estimate cost when having responsibility
on a project. Budgets will make sure that project is implemented under an assured
cost. Additional resources have to be allocated by project managers to complete the

project by the deadlines with no more project costs.

Quality - The concept that 'high quality comes with high cost' are perceived by many
project managers. It seems to be true in some extent. Success of the overall project

might not ensure if the project uses low quality resources to meet the deadline.
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A process of risk management can be performed, which risks will be identified,
assessed, and controlled. This helps in the analysis by identifying, quantifying and
finding a way to manage those risks. At this stage, possible risks shall be identified and
evaluated regarding the impact, and likelihood of that risk. The risk matrix is presented
in Figure 33. This risk matrix has been using within the company for more than decades,

the project manager use this to carry out risk evaluation.

The process of risk management can be involved with brainstorming among project
team members, or gaining consultants’ advice. Regarding this project, brainstorming is
used as tool to accomplish risk management. Team members are brainstorming to
identify possible risks that might harm the success of the project. The risks are identified
and assessed base on two criteria; impact and probability of occurrence (two axes of
risk graph). Attendees at this meeting may include the project manager, and selected

project team members.

At this stage, project management team shall prioritise risks in the project. Ranking of
risks is performed which the score is equal to probability multiply by impact
(probability x impact) for each risk.

If the project risk is in the red area, the project is considered as high risk as a whole
which will be monitored closely during project execution and controlling; while, the
project is indicated as moderate risk if any risks are in the yellow zone; and the project
might be considered as acceptable or low risk if the risks are green zones. Obviously,
the longer it takes to decrease a risk to acceptable, particularly if the activities are on

the critical path, the more the project will cost and the longer it will take.
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Impact
1 Very low | 2 Low 3 Medium | 4 High 5 Very High
Delivery Delivery Delivery Delivery
Plan Plan Plan Plan
Milestone Milestone Milestone Milestone
Insignificant | delay delay of delay of delay of
Schedule within 7 one 8to 14 | one 15 to more than
Impact Days Days 21 Days 21 Days
51 60-99%
4 | 40-59%
£
S 13 20-39%
Q
<)
a
2 | 10-19%
1] 1-9%
Figure 33: Risk Assessment Table
Score
(Probability x Impact) Ranking of the risk impact and
1-6 probability give the overall risk
7-14 iz ranking
15-80

Once all of risks are assessed, it should define activities of risk mitigation. Risk
identifications and preventive actions in response to those risks can be illustrated as
Table 24.

From the risk evaluation, quality control is the concerned issue with high risk rating.

Especially, problem with the quality of some parts that are on critical path that result
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in rework. This will delay project progress and completion consequently. Since these
factors are acknowledged, the preventive action is created in response to those risks
which subcontractor is to ensure adequate workmanship or experienced staffs are
allocated to perform these jobs. Subcontractor is responsible to maintain its own
performances. Furthermore, Pareto’s 80-20 rule (the law of the vital few), is highly
applicable in managing projects, hence efforts need to be focused on few and

important or critical items (Carmichael, 2004 cited in Yimam, 2011).
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Table 24: Risk identification and Preventive action

Probabi
Risk Description | lity Impact | Score | Objective
Shop
4=
Surveillance & 4 = 50% 16 Quality
Med
Quality Control
Problem with the
quality of some
parts, or of 4= Time/
4 = 40% 16
activities on Med Quality
critical path,
rework required.
Technical Design 4 =
3 =30% 12 Time
Changes Med
Unclear design 2= Time/
2 =10% 4
and specification Low Quality
Late arrival of 2=
2 =10% 4 Time
raw material Low
Late of
fabrication 1=19 2=
2 Time
drawings % Low
approval
Not enough 2=
2=10% a4 Time
labour

Low

Risk
Rating

Mediu

m

Preventive Action

We must ensure fabricators
deliver the equipment as
designed. Rework should be
minimized. Shop inspections are

strictly controlled.

Same as above; however, time is
critical at these stages. Good
workmanship, experienced staff
should be allocated to perform

these jobs.

Ensure design changes are
finalised on reasonably timed
when possible. List of additional
material should be well prepared.
If change order is made later at
inappropriate time, customer is to
be advised in writing that

company will not accept LD's

Engineering finish with the design.

Plan ahead, and Give an advance
notice of raw material vendor of
when they can expect the PO, so
some process can get prepared.
Reliable expediting plans are
recommended to be prepared for
vendors who are at risk of being

late.

Engineering to review and
approve drawings per time

specific time required.

Fabricator to ensure to put

adequate resource to the job.
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Risks which are on the critical path have significant impact to the schedule, and
definitely delay the completion time of project. This is the reason why some slack
should be considered and added to plan schedule. After all, it need to be ensure that
risk register is communicated, and is open to all relevant member of the project team.
In addition, during project execution, project risks have to be in monitoring process in
order to identify risks, monitor outstanding risks and identify new risks, ensure the

execution of risk plans, and assess their effectiveness in decreasing risk.

4.3 Execution and Controlling
4.3.1 Schedule Control

The weekly meeting is arranged for updating the progress of the project. Weekly
meeting will benefit the control of project as its performance is measured and tracked
closer at regular periodic. The main issues discussed include Engineering, Quality,
Schedule, and Risk register. To review the project performance, it will require project

Gantt chart, critical path and S-Curve, presenting the actual work perform at a time.

Gantt chart schedule format is used to track progress of activities in the project. In the
Gantt chart, each activity is presented by a bar of a time line where the left edge of
the bar indicated start date and the right edge of the bar indicated finish date. This
allows project members to clearly see when activity should be started and completed.
Moreover, Project Gantt chart is also used by project management team to track
progress of project.

The current percent completions of the actual work compare with the target plan are
presented by S-Curve. The trend line will indicate the situation of the project, whether
it is on plan, ahead schedule, or behind schedule. This is sort of simple tool but
efficient in report the project status. Critical path; moreover, need to be reviewed in
order to see if it is affected during project execution.

Regarding the plan schedule that was done before, S-curve baseline then could be
constructed as well. The plan S-curve can be plotted by using percent completion vs.

time (figure 34). The total project duration is 25 weeks.
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S-Curve
120%
100%
80%
60%
40%
20%

0%

2 S I 3L L2223 035252323 883238
$5555555555555¢55¢%

«= Planning Progress
Figure 34: S-Curve of project
Note: the S-curve on daily basis can be seen in Appendix 2
Once project schedule is approved, the planned schedule becomes the baseline.
During project execution, work progress could be measured weekly and evaluated

base on plan.

4.3.2 The Project Tracking

To tracking the progress of the project, the weekly review is done in which the
performance of the project could be measured and perceived if there are variances
from the plan. In the meeting, the current progress is to be seen on S-curve, and zigzag
on Gantt chart format. Moreover, the related issues which are happening will be

discussed. One of the weekly meeting reports can be shown as following:



Minute of meeting as of June 5, 2015

Weekly Report

Job No.. B17480 Project Name B17480-Drum Date: Jum 5, 2015
VPL Knssada PO Number. B7727 Report No: B17480-002
‘ Inspector: Ch Wuttisak Location: THA Pranmntami MWS V2 | Week End: Jum 7, 2015
Vendor: UEC
* =0 (opem), C (

closed)
**=C (critical) - must be addressed ASAP to avoid project impact
I (important) — needs to be addressed to avoid moderate project impact
‘ N (nom critical) - general comment for mformation review

Ite | Engineering Issues 2:“ Note Status
m
1| All dauang and specificaton bess recesved. sothing pending. VPl 4
=
3
Tte | Material Issues Rezpos- | Note Status
m sible
Froe Issue Matsnial >= Amived sunce Jun 01, 2015 == wasting to
be wmipecnd
1 | - Scandard Internals Inspection shall be dons
- Mash / Deznistar Pads — within 7 days after mascial
- (1) Set Mazway Gasket for Hydro test VP1 arved [+]
=
3
Tte | Quality Issues Rezpos- | Note Status
m zble
1 Fabricator % be subaxt welder reject rase by weekly basis UEC (]
-
3
Ite | Schedule Issues Rezpos- | Note Status
m sible
1| Master schedule delivery date:
17480
2. LP drums: 5118, 5119 (FS-0144-ABP V Rev. 5
- Item 35 mternal part - start on May-22-15/
-Mm-ﬂnm‘:
2 - Isezn 28 pozzle £t up Jun-04-13 Veador

Figure 35: Minute of meeting — 04-June-2015 (1)



Weekly Report

Schedule updas for stem 35 mermal part, start date wall be on Schedule Rev 01. To be used
3 | Ja=-11-15 / issue schedule sev.01 for refarsace.

Risk Registers

Szop Surveallance & Quabiny Conmol
Unclear desazn 2ad specificatca
Design Changes - Internal parts

; =T =

il 5] !:{
| oz

L ion & Quali
o Detail of mspection work (Photo to be attached)

4 10 10 2 2 16
Schedule
o Gamet chast roview
¢ Cntical path review
o Milestons achisvement (Start - Snish — delvery date)
o S-Curve review
Overall Progress Summary
Tmit | Prosren (%) | Dafi(%™) Schodule Tomack
Plan Actual Start Fizash Expected
l"Sh.q:n-
Druums Uit ] 6.54% 5.8% 074 | TMayls | 2900et1S | g0l s)
- . . P 2% Shipment
Drums Unit 2 6.54% 5.8% 074 | TMaylS | 2905 | Asareon013)

Figure 36: Minute of meeting — 04-June-2015 (2)




Weekly Report

Activities are as follow:

Welding
- Shell Plate start fit up and welding joint no.B2, B3, B4, BS references Dwg no. GA-8094-
17480-D6171-02 R.2, WPS no. WP11-21247P rev.0, WPS no. WP11-21249P rev.0

86

Figure 37: Minute of meeting — 04-June-2015 (3)



Weekly Report

Welding long aseam
- Welding long seam started and verified weld consume references WPS no. WP11-21247P rev.0 foumd
acceptable

87

Figure 38: Minute of meeting — 04-June-2015 (4)
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in Task Mame |D.nh1k {sun I
Comel [ Jun 15 [l 15 fug 15 [
[ 54 | &7 [ &m | %5 [ 718 | 8 [ ans [ am0 [ aps | 1n
1 Project Duraticn L6dayirk TS —
E] L MARK CUT AND PART PREPARATION PROCESS TBdays 35% T 5/7/15{
3 L1 HEAD 2:1 ELLIFTICAL HEAD FOR & OFF TBdays 3% T 5/7/15{
1 | RAW PLATE ARRTVED AT SHOP Idws 100% TR s/7/s
5 |« INCOMING MATERIAL INSPECTION Jdays 100% | Mon 51115
B | BLANK PLATE LAY OUT Sdays 100% | The 514715
7 v INSPECTION 3days 100%  Wed5/20/15
5 | CUTTING Gdays 100% Mon5/25/15) H
5 PRESSING AND FORMING Wdays 2% | Tues/215
] PRE ELASTING Adas % Fri 720015
n JCUNT PREPARATION AND BEVELING Sdays % | Th7/16/15)
fr] MANWAY LAY OUT AND INSPECTION Sdays O The /23015
13 OFENING AND EDGE PREPARATION Bdays 0% Tue 7/25/15
1 FIT LIP AND WELD MANWAY RING TO HEAD 12 days 0% 71t 8/7/15)
15 L2 SHELL PLATE FOR 2 OFF AZdays 50% T 5/7/15{
| RAW FLATE ARRIVED AT SHOR Tdws oM TheS/7/15 B
T INCOMING MATERIAL INSPECTION 3days 100%  Mon5/11/15)
1B | MARK CLT AND INSPECTION Sdays 100%  ThS/14/15)
8 | PRE ELASTING 3days 100%  TheS/2L15)
0 |

ROLLNG. Bdws 100%  TueS/26(15 —
T INSFECTION Idas % i 6/5/15)
22 LONG SEAM WELDING Bdws [%  Weds/0/1g
] REROLL Sdws D% Mo 62315
] LAY OUT NOZZLES ON SHELL AND INSPECTION Idws 0% Fri 6/26/15)
5 CUTTING AND EDGE FREPARATION NDE. AND INSFECTION Idas % wed 7/1/15 L]
E 1.3 NOZZLES FOR 50 OFF S0 days 5% T 5/7/15{
7 | MARK CLIT AND INSFECTION Godays 100%  TheS/7/15
8 | FIT UIP AND WELD) [IF RECILIRED.) 16days 100%  FriS/1s/15) L
25 MACHINING 1adays 1006 Mo 6/B/15) H
an FINISHING AND INSPECTION Adas % Fri 6/26/15)
a1 1.4 SADOLES FOR 4 OFF IBdays SO0%  Mon 51815 ——
El MARK CLIT AND INSFECTION 10cays 100%  Mon 5/18/15
] FIT UIP AND WELD Ledas 2% Mos /1715 L
FINISHING AND INSPECTION Adas % Fri/19/15) L
35 L5 INTERNAL PART 32 days 0% Fri /22015 =
3E MARK CLIT AND INSFECTION 1edas % Fris22/15) =
Exl FIT UIP AND WELD Ledays o Tha 1115 —h-
D FINISHING AND INSPECTION Adas % wed 7/1/15 =
£ L6 ACCESSORIES PART days 2% Wed 5/27/15 P —
a0 |« MARK CLIT AND INSFECTION Sduys 100%  Wed527/15
[ ] FT UP AND WELD 1Bdays T Tue s/2/15 ﬁ
] FINISHING AND INSPECTION Sdiys 0% Fri 6/26/15) L
43 2 MAIN PART FABRICATION Adays 0% Thes &/5/15) A

Figure 39: Gantt chart as of 04-June-2015 (1)

i T e unu]u {sun T
Compl Jun i 15 ug 15 15 [
[ 5iza_| &7 | [ 715 | a2 [ &n6 [ 830 [ 53 [ 327 | /|
a L1 L STEAM DRUM 55015 538 2das 0% Th 5] e ]
45 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 0 [DNZ00 8 * SCHA0 E 1S days [k Th 86/ 15 ——
[ NOZZLES FIT UP AND WELD TO SHELL 3 OFF 02 [DN150 6 * SCHEOE1S days (% Th 8615 —
NOZZLES FIT UP AND WELD TE) SHELL 2 OFF 03 [DNZ00 8 * SCHA0 E 15 days (7% Th B/6/ 15 —
NOZZLES FIT UR AND WELD TO SHELL 2 OFF 04 [DN150 6 * SCHA0 E1S days (% Th B/6/ 15| —
NOZZLES FIT UP AND WELD TO SHELL 1 OFF 05 [DN150 6 * SCHBO S 15 days (% Th 8/6/ 15 —
NOZZLES FIT UP AND WELD TE SHELL 1 OFF 06 [DNS0 2 * 30004 S 15 days (1% Th 8/6/ 15 —
NOZZLES FIT UP AND WELD TO SHELL 1 OFF 07 [DNBO 1 * SCH.80 54 15 days (% Th 8/6/ 15 —
NOZZLES FIT UP AND WELD TE) SHELL 1 OFF 080 [DNZ5 1 * 30004 5' 15 days (% Th 8/6/ 15 —
NOZZLES FIT UR AND WELD TO SHELL 1 OFF 090 |DN&D 112 * 3001 15 days (% Th 8/6/ 15 —
NOZZLES FIT UP AND WELD TE SHELL 3 OFF 100 (DNZ5 1 * 30004 51 15 days (1% Th 8/6/ 15 —
NOZZLES FIT UP AND WELD TO SHELL 1 OFF 11 [DNSD 112 * SW) 15days (% Th 8615 —
NOZZLES FIT UP AND WELD TE) SHELL 3 OFF 12 [DNZ5 1 * 30004 SW 15 days (% Th B/6/ 15 —
57 NOZZLES FIT UR AND WELD TO SHELL 4 OFF 13 [DNZ5 1 * 30004 SW 15 days 0% Th 8/6/ 15 —
NOZZLES FIT UP AND WELD TO SHELL 1 OFF 14 [T.A.D.T.AD.FLG) 15das 0% Th 8615 —
55 FIRST HEAT FIT UF AND WELD TO SHELL Sdws | The 82715 =
&0 NDE AND INSPECTION sy % Tha 8/3/15) ‘*
INTERNAL BLASTING BEFORE FIT U INTERNAL PART 2dws % Tue S/5/15
FIT UF AND WELD INTERRAL PART 4cays % The S0/
FINISHING AND INSPECTION Zaws | wed /1615
SECOND HEAD FIT UP AND WELD e Fri 5/18/15)
€5 FIT UF AND WELD WEAR FLATE AND SADOLES TO SHELL Jdws 0% Ths/2as ﬁ*
€& FIT UF AND WELD ACCESSORIES PART ldws 0% Tues(11g
7 FINISHING AND INSPECTION ldws 0% | ThalyLS &
2.2 LP STEAM DRLIM 55015 539 A2days 0% Thes 8615
NOZZLES FIT UP AND WELD TO SHELL 1 OFF 0 [DNZ00 8 * SCHA0 E 1S days [k Th 86/ 15 —
NOZZLES FIT UP AND WELD TO SHELL 3 OFF 02 [DN150 6 * SCHE E 1S days 0% Th B/6/15] —
NOZZLES FIT UP AND WELD TO SHELL 2 OFF 03 [DNZ00 8 * SCHA0 E 1S days (1% Th 8/6/ 15 —
NOZZLES FIT UP AND WELD TO SHELL 2 OFF 04 [DN150 6 * SCHA0 E1S days (% Th 8/6/ 15 —
NOZZLES FIT UP AND WELD TO SHELL 1 OFF 05 [DN150 6 * SCHEO S 15 days (% Th 8615 —
NOZZLES FIT UP AND WELD TE) SHELL 1 OFF 0 [DNS0 2 * 30004 SW 15 days (% Th B/6/ 15 —
NOZZLES FIT UP AND WELD TO SHELL 1 OFF 07 [DNBO 1 * SCH.80 54 15 days (% Th 8/6/ 15 —
NOZZLES FIT UP AND WELD TO SHELL 1 OFF 080 |DNZ5 1 * 30004 51 15 days % Th 8/6/ 15 —
NOZZLES FIT UP AND WELD T0 SHELL 1 OF 060 [DN&D 1.1/2 * 3001 15 days. 0% Th 8615 —
NOZZLES FIT UP AND WELD TE SHELL 3 OFF 100 (DNZ5 1 * 30004 51 15 days (1% Th 8/6/ 15 —
NOZZLES FIT UP AND WELD TO SHELL 1 OFF 11 [DNSD 112 * SW) 15days (% Th 8/6/ 15 —
NOZZLES FIT UP AND WELD TE SHELL 3 OFF 12 [DNZ5 1 * 30004 SW 15 days (1% Th 8/6/ 15 —
NOZZLES FIT UP AND WELD TO SHELL 4 OFF 13 [DNZ5 1 * 30004 SW 15 days (% Th 8/6/ 15 —
NOZZLES FIT UP AND WELD TO SHELL 1 OFF 14 [TA.D.T.AD.FLG) 15das (% Th 8615 ———
] FIRST HEAT FIT UP AND WELD TO SHELL Sdws 0% | Th 82715 &,
] NDE_ AND INSPECTION Jdws 0% Th 5315 ‘*
85 INTERNAL BLASTING BEFORE FIT U INTERNAL PART 2ds 0% Tue S/5/15
86 FIT UF AND WELD INTERRAL PART dcays e The 51015 -

Figure 40: Gantt chart as of 04-June-2015 (2)
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i Task Name Duration art
N’]Celrpl May 15 [iun 15 [nal 15 [2ug 15 [sen 15 Oct 15 Ko
12 25 | 500 | si4 | &7 | &1 | ms | 708 | &7 [ afe | 830 | 5013 [ 827 | il [ o
& FIMISHING AND INSPECTION Tdws m Wed 3/16/15 Lefins
E SECOND HEAD FIT UF AND WELD Sdws 0% Fri 5/18/15)
] FIT UF AND WELD WEAR FLATE AND SADOLES TOSHELL Sdays o The 524015 ﬁi
50 FIT UF AND WELD ACCESSORES PART 2diys 0% Tue 52515
51 FIMISHING AND INSPECTION Tdws 0% The oyl
a2 3. FINAL INSPECTION BY INSPECTOR lday 0%  Mon 1515
53 1P STEAM DAUM 550115 558 ldwy % Man 105/15
54 1P STEAM DRUM 550115 559 ldwy % Mon 1515
55 & VISUAL DIMENSION BY AL lday 0% Tuel0/6/15
56 1P STEAM DAUM 550115 558 ldw % Tue 10/5/15
57 1P STEAM DRUM 550115 559 ldw % Tue 10/5/15
5 5 POST WELD HEAT TREATMENT ldwy 0% Wed 10/7/15
] 1P STEAM DAUM 550115 558 ldwy 0% Wed 10/7/15
100 1P STEAM DRUM 550115 559 ldwy 0% Wed 10/7/15
101 & HYDROSTATIC TEST Tdws 0% Thulo/s/is
102 LP STEAM DRUM 550115 598 Tdws 0% Thulo/s/is
103 PRE HYDROSTATIC TEST ldwy  om | The lovR/1s]
104 HYDROSTATIC TEST ldw % #ri 10/9/15{
105 DIMANTLE TEMPORARY BLIND AFTER H/T. AND EDGE SEVELING Sdays (% Mom 10/12/15) ‘i
106 FINAL DIVENSION ldw % Fri 10/16/15)
107 LP STEAM DRUM 550115 595 Tdws 0% Thulo/s/is —
18 PRE HYTAOSTATIC TEST ldwy 0% | The loyB/1s| i
109 HYDROSTATIC TEST ldy 0% Fri 10/9/15)
1o DIMANTLE TEMPORARY BUND AFTER H/T. AND EDGE SEVELING Sdays % Mom 10/12/15) ‘}
1 FINAL DIVENSION ldw % Fri 10/16/15)
1z 7. BLASTING / PAINTING { CLEANING 4dus 0% Mon 10/15/15 t
13 1P STEAM DRUM 550115 558 Adays e Mon 10/19/15]
113 1P STEAM DRUM 550115 559 Adays e Mon 10/19/15]
15 B INSTALL INTERMAL PART AND WEAIGHTING 2days % Fel L0/Z3/15]
116 1P STEAM DAUM 550115 558 2dws 0% Fri 10/23/15)
u7 1P STEAM DRUM 550115 559 2dys 0% Fri 10/23/15)
118 5. PACKING AND MARNING Zdws 0% Tue /27715
115 1P STEAM DAUM 550115 558 ldws D% Tuel0/27/14
20 1P STEAM DRUM 550115 359 Tdws m | Tuel0/27/14
121 10, FINAL INSPECTION BY INSPECTOR AND READ'Y FOR SHIP ldwy 0% Thulo/zs)1s
122 1P STEAM DAUM 550115 558 ldwy | The 10/29/15
123 1P STEAM DRUM 550115 559 ldwy o The 10/29/15)

Figure 41: Gantt chart as of 04-June-2015 (3)
According to Figure 39, 40 and 41, progress line or zigzag curve is also applied for
project monitoring which the actual progress of each activity on a specific date is

plotted to Gantt chart. This report gives a clear idea of which activity is late currently.

The S-curve presents the performance of project progress which mainly shows

current status of the project; ahead, on or behind schedule.

S-Curve

120.00%
100.00%
80.00%
60.00%
40.00%
20.00%
0.00% BE=0—=

292328522229 0388582383888¢384%
===z ==2==2= ===2==
=== P|anning Progress Actual Progress

Figure 42: S-Curve at the first month of the project

According to PMI (2013), during project execution, results may require planning updates
and re-baselining. This may include changes to expected activity durations, changes in
resource productivity and availability, and unanticipated risks. Such variances may

affect the project management plan or project documents and may require detailed
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analysis and development of appropriate project management responses. The results
of the analysis can trigger change requests that, if approved, may modify the project
management plan or other project documents and possibly require establishing new
baselines. A large portion of the project’s budget will be expended in performing the
Executing Process Group processes. This is the very important guideline which practical

to apply to project base work including project case study.
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5 Chapter 5: Result Discussion and Evaluation

5.1 Project Monitor and Control
5.1.1 Project progress at the end of 1st month (June 4, 2015)

The project progress as at June 4, 2015 can be seen in Figure 43. At this period there
is no critical path activity involve. However, at activity 1.5 - Internal part shows a delay
which should have started since May 22, 2015, but still no progress up to this date. It
is 8 work days behind the start date.

in Task Mame [Duration% ‘{Sun I
Compl May 15 [Jun 15
2 '!j,'ze 3‘10 i pe_| &7
1 Project Duration 126 day 17% Thea /7! SIS
El L MARK CUT AND PART PREFARATION PROCESS TEdays 35%  ThaS/7/15)
3 1.1 HEAD 2:1 ELLIPTICAL HEAD FOR & OFF TEdays 3% ThaS(7/15)
4 | RAW FLATE ARRTVED AT SHOP Idws 100% | The5/7/15
5 |« INCOMING MATERIAL INSPECTION 3dws 100% | Mo 511715 1
B | BLANK PLATE LAY OUT Sduys 100%  Tha5/18/15
7 v INSFECTION 3dws 100% | Wed 5720715 *
B | CUTTING Gdays 100% | Mon 5/25/15 H
5 PREZSING AND FORMING 2B days 2% Tue 6215
7] PRE ELASTING sdiys e #ri 720015
1 JOINT PREPARATION AND BEVELING Sdas % | The 7/16/15
5] MANWAY LAY OUT AND INSPECTION 3dws W | The 72315
1 OFENING AND EDGE PREPARATION By 0% Tue 7/25/15
12 FIT UF AND WELD MANWAY RING TO HEAD 12 days 0% 7 8715
15 1.2 SHELL FLATE FOR 2 OFF Aldws S0 T 5715
E | RAW FLATE ARRIVED AT SHOP 2 100% | TheS7/15 ]
7| INCOMING MATERIAL INSPECTION 3 100% | Men 5/11/15
| MARK CUIT AND INSFECTION Sday 100%  ThS/14/15)
18 | PRE ELASTING 3days 100%  ThaS/2U15)
0 |
T %
%
%
%
5 CUITTING AND EDGE FREPARATION NDE. AND INSFECTION 3dws % Wed 7/1/15
E 1.3 NOZZLES FOR 50 OFF 0 days 5T Thea 57,15

ROLLNG Bdaws  100% | TueS/26(15 —
INSPECTION 3 days Fri 6/5/15(
22 LONG SEAM WELDING Bdays Wed §/10/15
23 RE ROLL & days Mo E/22/15
24 LAY OUT NOZTLES ON SHELL AND INSPECTION 3 days Fri 6/26/15
L]
E—

7 | MARK CLIT AND INSPECTION Gy 100% | TheS/7/15

8 | FIT UIP AND WELD [IF RECILIRED.) l6das 100%  FriS/15/15) L

25 MACHINING ledas 1 MonB/B/15|

30 FINISHING AND INSPECTION Ada 0% ri 6/26/15)

3L 1.4 SADDLES FOR 4 OFF Bdays 50%  Mon5/18/15) —

32 | MARK CLIT AND INSPECTION 10days 100% | Mon5/18/15)

3 FIT UP AND WELD ledus 29% | MonE/L1S| Jﬁ

34 FINISHING AND INSPECTION Ada % #ri 61915

35 15 INTERNAL PART 3zdays 0% Fri5 2215 _

3 MARK CLIT AND INSPECTION ledas % Fris/22/15) —

37 FIT UP AND WELD ledas o The /1115 —h
38 FINISHING AND INSPECTION Ada 0% Wed 7/1/15 =
38 15 ACCESSORIES PART 6days 2% Wed 5/27/15 P —
| MARK CLIT AND INSPECTION Acays 100%  wed 5/27/15

3L FIT UP AND WELD 18daps TR Tue 6215 ﬁ

2 FINISHING AND INSPECTION Aday 0% #ri 6/26/15) L
5]

2 MAIN PART FABRICATION A2days 0% Th 8/6//15{ A

Figure 43: Gantt chart at the first month of project (based on Rev00 schedule)
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The S-Curve is shown in Figure 44, the overall project complete is fine but tends to be
a little behind schedule that the S-Curve shows that the actual progress is 5.80% at

week 4 while the planning progress is 6.54% at week 4.

S-Curve
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Figure 44: S-Curve at 1* month
According to activity no. 1.5, the reason that caused this task misses the start date is
the lateness of material arrival at fabricator. The internal part need to be at the shop
beforehand. These materials are free issue material which means they shall be
supplied by our side (buyer). The corrective actions are expedited in response to this
issue. This is on our end to follow up and have the material deliver at shop as soon
as possible. All required of internal parts arrive at June 15, 2015. The inspection need
to be performed within 7 days after that. Next, the process can be resumed to the
normal project schedule; however, the update is needed for the schedule to reflect
the proper date to carry the following tasks. Moreover, in response to this risk in the
future, the buyer or supply management team should be aware and get well plan on
a delivery date. To be more clearly, the project can proceed after a purchase order
(PO) get sent to fabricator. Thus, in ordering the internal parts, this should be
performed in parallel when the project PO is being processed. The PO for internal parts

should be populated shortly after the PO for this project is issued to fabricator.
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in Task Mame Duration% art Finish I
1 =~
1 Project Duration L6day 17%  Th 5715 10/29/15
El L MARK CUT AND PART FREPARATION PROCESS 78 days 35%
3 L1 HEAD 2:1 ELLIPTICAL HEAD FOR & OFF 78 days 3%
4 | RAW PLATE ARRIVED AT SHOP 2das 100% | TRaSO/IS Fd 5815
5 |« INCOMING MATERIAL INSPECTION 3days 100% | Mon5/11/15Ved 5/13/15
£ | BLANK PLATE LAY OUT Sdays 100%  The5/14/15 Tue 5/15/15
7 INSPECTION 3dws 100% Wed S20/15 Fi5/2315
B | CUTING Gdawys 100%  Mon5/25/15 Mon 6115
5 PRESSING AND FORMING Baas 2 Tue&/2/15 TS
7] PRE ELASTING da e #ri 710/ 15Wed 7/15/15)
1 JOINT PREPARATION AND BEVELING Sdws % The7/16/15Wed 7/22/15
[F] MANWAY LAY OUT AND INSPECTION 3dws % TR 7/23/154c0 /715
1 OFENING AND EDGE PREFARATION Bdws 0%  Tue7/28/15 ThuB/s/1S
12 FIT UP AND WELD MANWAY RING T HEAD 12days 0% i B/7/15 400 B/24/15|
15 1.2 SHELL PLATE FOR 2 OFF Aldays S0 ThuS/T/15 Fi7/3/15
E | RAW PLATE ARRIVED AT SHOP ldws 100% | TRuS7/1S FA 5815 »-
7 | INCOMING MATERIAL INSPECTION 3days 100% | Mon5/11/15Wed 5/13/15 i
= | MARK CLIT AND INSPECTION Sdws 100% hh
18 | PRE ELASTING 3dws 100% T 5/21/154c0 5/25/15
0 | RAOLINE Bdwys 100%  Tue /2515 ThuG/4/15
T INSPECTION 3ds % #i 6/5/15 Tue 6/3/15
f7] LONG SEAM WELDING Bdws 0%  Wed §/10/15 Fi6/15/15
] REROLL Sdays 0% MomE/22/15Thy 6/25(15
2] LAY OUT NOZZLES ON SHELL AND INSPECTION Idys 0% Fri 6/26/15 Tue &/30/15
5 CLITTING AND EDGE PREFARATION NDE_ AND INSPECTION 3ds % Wed T{1/15 £ 7/3/15 -1
£ 13 NOZILES FOR 50 OFF A0days 5K The 57/15 Wed 7/1/15 —
7 |v MARK CLIT AND INSPECTION Bdws 100%  The5/7/15The 5/14/15 -
8 | FIT UP AND WELD [ REQUIRED._) 16dws 100%  F5/I5/15 R 6515
= MACHINING Ladws 1k Mon 6/B/15 The 6/25/15 N ew Sta rt
an FINISHING AND INSPECTION da % Fri 6/26/15 Wed 7/1/15)
a 14 SADDLES FOR 4 OFF Bdays S0% | Man 5/18/15Ved 5/24/15 S —
3 | MARK CLIT AND INSFECTION 10days 100% | Mon5/18/15 Fi5/29/15
] FIT UP AND WELD lidays 2% Mon6/1/15The 6/15/15 _h Date
31 FINISHING AND INSPECTION da % f =
35 15 INTERNAL PART 3 days 0% Thu 61115 Fri7/24/15] S —
3 AARK CLIT &80 INSPECTION Ledws o T E/1115 Tue 530715 —
Exl FIT UP AND WELD 1 days % Wied 7f1/154c0 7/20/15 _L
D FINISHING AND INSPECTION Sdws e Tue /215 Fi7/3415
£ 16 ACCESEORIES PART 26.8 day 20% Thu 7/2/15
40 | MARK CLIT AND INSFECTION Adays 100% | Wed5/27/15 Mon 6/1/15
a FIT UP AND WELD 18days TR Tue 5215 Fri 6/25/15 -b
] FINISHING AND INSPECTION Sday % #ri6/26/15 ThuT/2/15 =
a3 . MAIN PART FAERICATION Aldays 0% Thu 8615 Fri 10/2/15] D ——

Figure 45: Gantt chart at the first month of project Rev01
Since the start date is passed, the schedule requires re-baselining which the schedule
rev.01 then, can be issued (Figure 45). The new start date is June 11, 2015 (from May
22, 2015). This path of activity is able to continue without any delaying the project
schedule, not affect the critical path.

5.1.2  Project progress at the end of 2" month (July 2, 2015)

The work seems to fall behind schedule slightly from the first month. Therefore, the
fabricator is notified to work catching up with the schedule at this period, three main
activities could be finished up which are 1.2, 1.3 and 1.6. The task 1.5 that has been
rescheduled from the previous section could be started on time. The result of the

second month end period is quite well as seen from S-curve and progress line.

There are parallel activities at the beginning period of the project which should be
monitored closely in order to ensure that those task start as plan. The slippage could
cause the other following tasks to get late start as of work need performing in
sequence, and it could potentially also delay the overall project; even though, it is

not in critical path.
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Figure 46: S-Curve at 2™ month
The result is quite well as show by the S-Curve (Figure 46) that the actual progress is
13.50% at week 8 while the planning progress is 13.81% at week 8. Moreover, the Gantt

chart below also expose that result at the second month end period is relatively well.

i Task Name Duration % art
] [
T | Frojec Duraticn 126 day: 26%
El L MARK CUT AND PART PREPARATION PROCESS TBdays 79%
3 L1 HEAD 2:1 EWLIIFTICAL HEAD FOR 4 OFF 8 days 57% /
4 | RAW FLATE ARRIVED AT SHOP 2days 100% | ThaS7/1S Fr 58015
5 |« INCOMING MATERIAL INSPECTION 3days 100 | Mo 5/11/15Wed 5/13/15) 'L
£ | BLANK PLATE LAY OUT Sdawys 100%  The5/14/15 Tue 5/15/15 -
7 INSFECTION 3dws 100%  WedS20/15 Fr5/2315 *
B | CUTTING Gdws  100% | Mon 5/25/15 Mon 6/1/15 ﬁ
5 PREZSING AND FORMING ELET Tue (115 Thu7/3/15
7] PRE ELASTING sdivs % Fri 71015 Ve 7/1515| -hb
1 JOINT PREPARATION AND BEVELING Sdws ok The 7/16/15Wed 7/22/15
5] MANWAY LAY OUT AND INSPECTION 3dws % Tha 7/23/154cn 7/27/15
1 OFENING AND EDGE PREPARATION Beays 0% Tue T/I15 Thu BS/15)
12 FIT UF AND WELD MANWAY RING TO HEAD 12days 0% #1i 8/7/15 Acn B/24/15
15 | 1.2 SHELL PLATE FOR 2 OFF Azdays 100%  ThaS/7/15 i 7/3/15
E | RAW PLATE ARRTVED AT SHOP Idws 00%  TRASTIS Fd 5815 »-
7 | INCOMING MATERIAL INSPECTION 3dws  100%  Mon 5/11/15Wed 5/13/15 *,
1 | MARK CLIT AKD INSPECTION Sdws 100%  The5/14/15Wed 5/20/15 BL
18 | PRE ELASTING 3dws 100%  Tha5/21/154cn 5/25/15
0 | ROLUNG B 100% | TueS/2615 Thug/4/1s
I | INSFECTION Idws  00% #i6/5/15 Tue 6/5/15
22 | LONG SEAM WELDING Bows 100%  Wed §/10/15 Fri6/15/15
ElY REROLL Sduys 100% | Mon 6/22/15Th 6/25(15
8 | LAY OUT NOZZLES ON SHELL AND INSPECTION Jdws 100%  Fri6/26/15 Tue 530015
5 | CLITTING AND EDGE FREPARATION NDE AND INSPECTION 3dws 100%  Wed JLIS FA 7315
E | 1.3 NOZZLES FOR 50 OFF A0days 100%  The 5/7/15Wed 7/1/15
7 | MARK CLIT AND INSPECTION Gows  00% | The S/7/15The 5/14/15 -
8 | FIT UP AND WELD [IF RECIAIRED. ) 16das 100%  FrS/I5/15 Fi&/5/15
N MACHINING ledays 100% | Mon 6/8/15 Thu £/25/15
30 | FINISHING AND INSPECTION Sdws 100%  Fri6/36/15 Wed 7/1/15
3t |« 185ADCAES FOR4 OFF 2Bdays 200%  Mon 5/18/15Ved §/24/15 EE—
3 | MARK CLIT AKD INSPECTION 10days 100% | Mon5/18/15 Fri5/29/15
N FIT UP AND WELD lecdays 100% | Mon &/1/15Thu £/15/15 _h
34 | FINISHING AND INSPECTION Sdws 100%  Fri6/19/15Wed 6/24/15 -
35 15 INTERNAL PART 32days 5T ThuS/1L/15 Fri7j24/15
3 | MARK CLIT AKD INSPECTION Loy 100% | The 61115 Tue 530015
Exl FIT UP AND WELD 1edas 30w | Wed 7/1/154cn 7/20/15 i
X FIMISHING AND INSPECTION sdivs % Tue T(21/15 Fri7/24/15] i
35 |/ LG ACCESSORIES PART 268y 100% Wed5/27/15 Thu 7/2/15 P ——
40 | MARK CLIT AKD INSPECTION Aduys 100% | Wed 5/27/15 Mon 6115
an | FIT UP AND WELD 1Bdays 100%  Tue(3/15 Fri&/25/15 -h-
CH FIMISHING AND INSPECTION dws 100%  Fri62E/15 Tha/315 -
a3 2 MAIN PART FABRICATION A2 days % Thu &/5/15 Fri 10/2/15] T

Figure 47: Gantt chart at the second month of project (based on Rev01 schedule)
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5.1.3 Project progress at the end of 3" month (July 30, 2015)

The activities in the preparation process (item 1) are mostly finished as it should be,
and follow the schedule. Fabricator gets started with the item 2 task on some of the
very first tasks which is ahead of plan where the actual progress is 18.9% at week 12
while the planning progress is 15.5% at week 12; hence, the actual progress is 3.4%

more than plan. None of the work is late at this point.
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Figure 48: S-Curve at 3" month
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i Task Name
1 | Frojec Duratien
El L MARK CUT AND PART PREFARATION PROCESS TBdiys Sa%
3 L1 HEAD 2:1 ELLIFTICAL HEAD FOR & OFF T8 diys BTN
4 | RAW PLATE ARRIVED AT SHOP 2days 100% | ThuS/7/IS R 5815
5 |« INCOMING MATERIAL INSPECTION Jdays 100% | Mon5/11/15Wed 5/13/15) '%
& |V BLANE PLATE L&Y OUT Adas 100% T 5/14/15 Tue 518015 -
T v INSFECTION 3dws 100% Wed S20/15 Fi5/2I5 3
(% CUTTING Gdws 100% | Mon5/25/15 Mon 6115
5 |v PREZSING AND FORMING eiys 100% | Tue /15 Thu 7515
0 | PRE ELASTING Sdws 100%  Fri7/00/15Ved 7/15/15]
| JOINT PREPARATION AND BEVELING Sdis 100% | The 7/16/15Wed 7/22/15)
12 | MANWAY LAY OUT AND INSPECTION 3dws 100% T 7/23/1S40n 72715 ‘i
) OPENING AND EDGE PREFARATION Baws TR | TueT/2315 Thug/s/ls
13 FIT UF AND WELD MANWAY RING TO HEAD 12 diys 0% #i B/7/15Acn B/24/15 L
15 |« 12 SHELL PLATEFOR 2 OFF Aldwys 100%  Thu5/7/15  Fri7/3/15]
1E | RAW PLATE ARRIVED AT SHOP 2das 100% | TRuS/IS R 5815
Y INCOMING MATERIAL INSPECTION 3dws 100% | Mon5/11/15Ved 5/13/15) ,
18 | MARK CLIT AND INSPECTION Sdis  100% BL
8 | PRE ELASTING 3dws 100% T 52115400 5/25/15
I | ROLUNG Baws 100w | TueS/2515 Theg4/ls
I | INSFECTION 3days 100 | Fri 6515 Tue /915
2 | LONG SEAM WELDING Bdus 100% | Wed S/10/15 Fig/13/15
ElY REROLL Sduys 100% | Mom E/22/15Thy /2515
8 | LAY OUT HOZZLES ON SHELL AND INSPECTION 3dws 100% | Fri6/26/15 Tue 53015
5 | CLITTING AND EDGE FREFARATION NDE_ AND INSFECTION 3dws 100%  Wed LIS Fd 7315 &
26 | 13 NOTZLES FOR 50 OFF SDdays 100%  Thu 5(7/15 Wed 7/1/15( e —
27 | MARK CLIT AND INSPECTION By 100% | The57/15The 5/14/15 -
8 | FIT UP AND WELD: [IF RECUIRED..) 16dws 100% SIS/ Fd 6515
N MACHINING Leciys 100% | Mon 6/8/15Th 6/25/15
30 | FINISHING AND INSPECTION Sdws 100%  FriE/26/15 Wed 7115
3 L4 SADDLES FOR 4 OFF IBdays 100%  Mon 5/18/15Ved §/24/15 FE—
3 | MARK CLIT AND INSPECTION W0ciys 100% | Mon5/18/15 Fri5/29)15
ElY FIT UF AND WELD Leciys 100% | Mon §/1/15Th 6/15/15 _h
3 v FINISHING AND INSPECTION Sdas 100%  FriE/18/15Ved 62415 -
35 | L5 INTERMALPART 32days 100% ThuS/11/15 Fri728/15 S
3 | MARK CLIT AND INSPECTION Lociys 100% | The 6/11/15 Tue 53015 —
7 | FIT UF AND WELD 18cws 100%  Wed 71/15400 7/20/15 ﬂ
38 | FIMISHING AND INSPECTION Sdws 100%  Tue /LIS Frid/a4(15
35 |7 L6 ACCESSORIES PART 26.8day 100% Wed 5/27/15 Th 7/2/15 P ——
a0 | MARK CLIT AND INSPECTION Sdws 100%  Wed 5/27/15 Mon 6115
[ v FIT UP AND WELD 1Baws 100% | Tues/ais Fne/2siis -_
a2 | FINISHING AND INSPECTION Sdws 100%  FriE/36/15 Th 7/315 -
a3 2 MAIN PART FABRICATION A2duwys 4% Thu 8/6/15 Fri 10/2/15] T
Figure 49: Gantt chart at the third month of project (based on Rev01 schedule)
i Tack Hame: m-:ra]u {sun
Compl
2 2.1 LPSTEAM DRUM 55045 598 A2 days 4% The 8615 Fri 1042/15|
[as | NOITLES FIT UP AND WELD TO/SHELL 1 OFF OL [DNZ00 8 * SCH.A0E15 days | 10% The 8/6/15Wed 8/26/15( —
= NOZILES FIT UP AND WELD TO SHELL 3 OFF 02 [DNIS0 6 " SCHBOEIS days 1% | The B/6/15Ned B/26/15) ——
a NOZZLES FIT UP AND WELD TO SHELL 3 OFF 03 [DNZ008 " SCHAOE1S days 100 | T 8/6/15Ved 8/26/15) —
= NOZZLES FIT UP AND WELD TO SHELL 3 OFF 04 [DN1S0 6 " SCHAOE1S days 1% | The 8/6/15Ved B/26/15) —
0 NOZILES FIT UP AND WELD TO SHELL 1 OFF 05 [ON150 6 "SCHBOS15 days 100 | T 8/6/15Ved B/26/15) —
50 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 06 [DNS02 * 30003 SW 15 v 10 | The B/6/15Ned B/26/15) ——
51 NOZILES FIT UP AND WELD TO SHELL 1 OFF OF [ONBO 1 SCHADS\ 15 days 1% | The B/6/15Ned B/26/15) ——
52 NOZILES FIT UP AND WELD TO SHELL 1 OFF 080 [DNZS 1 * 30008 5115 days (1% The B/6/15 Ved 8/26/15) —
= NOZZLES FIT UP AND WELD TC SHELL 1 OFF 090 (DD 1.12 * 300115 duys. 0% The B/6/15 Med 8/26/15) —
NOZILES FIT UP AND WELD TO SHELL 3 OFF 100 [DNZS 1 ° 30004 5115 days (% The B/6/15 Ved 8/26/15) —
NOZILES FIT UP AND WELD TO SHELL 1 OFF 11 [DNS0 112 SW) 15 days (% The B/6/15 Ved 8/26/15) —
NOZILES FIT UP AND WELD TO SHELL 3 OFF 13 [DNZS 1 * 30004 SW 15 days 0% The B/6/15 Ved 8/26/15) —
NOZILES FIT UP AND WELD TO SHELL 4 OFF 13 [DNZ5 1 * 30004 SW 15 days (% The B/6/15 Ved 8/26/15) —
E NOZILES FIT UP AND WELD TO SHELL 1 OFF 14 TAD TEDLFIG) 15 dws 0% The B/6/15 Ved 8/26/15) —
55 FIRST HEAD FIT UF AND WELD TO SHELL Sdis 0% The 8/27/15 Wed 5/2/15| EL-
0 NDE AND INSFECTION 3dis o The 8/3/15 Mon 9/7/15
&L INTERNAL BLASTING BEFOIEE FIT UP INTERNAL PART Idws o% Tue 5/2/15 Wed 5/3/15)
B FIT UP AND WELD INTERMAL PART Sdwys e The /N5 Tue 3/15/15
& FINISHING AND INSPECTION Idws o Wed 9/16/15ThGB/17/15
SECOND HEAD FIT UIP AND WELD s o #ri5/18/15Ved 5/23/15)
&5 FIT UP AND WELD WEAR PLATE AND SADOLES TO SHELL Jdws 0% The®/24/154e09/2815
& FIT UP AND WELD ACCESECRIES PART 2dis 0%
& FINISHING AND INSPECTION Idws 0% TR VLIS Fi L0315 L3
& 2.2 LP STEAM DRUM 55015 599 A2days 4% Thu £/6/15 Fri 1042/15 e —
B NOZILES FIT UP AND WELD TO SHELL 1 OFF 0 [DNZ00B " SCHAOE1S days 106 | The B/6/15Ned B/26/15) ——
0 NOZILES FIT UP AND WELD TO SHELL 3 OFF 2 [ONI150 6 " SCHBOE1S days 1% | The B/6/15Ned B/26/15) ——
[ NOZZLES FIT UP AND WELD TO SHELL 3 OFF 03 [ONZ00B " SCHAOE1S days 10 | The B/6/15Ned B/26/15) —
] NOZZLES FIT UP AND WELD TO SHELL 2 OFF 04 [DNIS0 6 " SCHA0E 1S days 30 | The 8/6/15Ned 8/26/15) —
E NOZILES FIT UP AND WELD TO SHELL 1 OFF 05 [DN1S0E "SCHBOS15 days 10 | The B/6/15Ned B/26/15) ——
4 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 06 [DNS02 * 30008 SW 15 cays 100 | T 8/6/15Ved B/26/15) —
7 NOZILES FIT UP AND WELD TO SHELL 1 OFF 07 [ONBQ 1 * SCH.0 5415 days. | 107% —
7 NOZILES FIT UP AND WELD TO SHELL 1 OFF 080 [DNZS 1 ° 30008 5115 days (% The B/6/15 Ved 8/26/15) —
7 NOZILES FIT UP AND WELD TO SHELL 1 OFF 090 [DNSD 1.1/2 " 300115 days (% The B/6/15 Ved 8/26/15) —
7 NOZILES FIT UP AND WELD TO SHELL 3 OFF 100 [DNZS 1 * 30004 5115 days (% The B/6/15 Ved 8/26/15) —
7§ NOZILES FIT UP AND WELD TO SHELL 1 OFF 11 [DNS0 112 SW) 15 days (% The B/6/15 Ved 8/26/15) —
NOZILES FIT UP AND WELD TO SHELL 3 OFF 13 [DNZS 1 * 30004 SW 15 days (1% The B/6/15 Ved 8/26/15) —
NOZILES FIT UP AND WELD TO SHELL 4 OFF 13 [DNZ5 1 * 30004 SW 15 days (1% The B/6/15 Ved 8/26/15) —
NOZILES FIT UP AND WELD TO SHELL 1 OFF 14 TAD TEDLFIG) 15 dws (% The B/6/15 Ved 8/26/15) —
FIRST HEAD FIT P AND WELD TO SHELL Sdas % | The /2715 Wed 8/2/15 EL
NDE AND INSFECTION Idis 0% The 8/3/15 Mon 9/7/15
INTERNAL BLASTING BEFO®E FIT UP INTERNAL PART 2dis 0% Tue 5215 Wed 5/3/15)
(3 FIT UP AND WELD INTERNAL PART Aoas 0% Tre 8/20/15 Tue S15/15 %

Figure 50: Gantt chart at the third month of project (based on Rev01 schedule) (cont.)
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5.1.4 Project progress at the end of 4th month (Aug 27, 2015)

At this period, S-curve shows that the performance is behind the time where the actual
progress is 82.80% at week 16 while the planning progress is 84.16% at week 16 (see
Figure 51).
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Figure 51: S-Curve at 4™ month
As can be seen in Figure 50, part of Nozzle fit up activities could not finish within
timeline which is delayed for 4.5 days now. This is because of the labour performance.
According to this matter, update to schedule is required in which to have the task
continue after 27" of August, 2015. This issue is important as to the change made on

project critical path, meaning that the project end date will be impacted.



98

ug!ta Hame D.nna]k ‘{un JL:
comel I [hay 15 Jun 15 [wi"15 [ g 15 15
417 | 426 | 50 | 5724 | &7 | 621 | %5 | 319 | &7 | &/16 | 830 | 513
a2 2.1 LP STEAM DRUM 55015 598 AZdays 58%  Thu &6/15 Fril0/2/15] p— L —
45 | NOZZLES FIT UP AND WELD TO-SHELL 1 OFF O [DNZ0DB " SCHAOF1S days 100% The B/6/15Wed 8/26/15) —
45 |w NOZZLES FIT UP AND WELD TO SHELL 30FF 0 [DN1SO 6 * SCHBOE15 days 100% | The 8/6/15Wed 8/26/15) —
a7 | NOTTLES FIT UP AND WELD TOSHELL 2 0FF 03 [DNZ008 " SCH.A0F15 days 100% | The B/6/15Wed 8/26/15) —
48 | NOZZLES FIT UP AND WELD TO-SHELL 2 OFF 04 [DNISO 6 " SCHA0F1S days 100%  The B/6/15Wed 8/26/15) —
45 | NOZZLES FIT UP AND WELD TO SHELL 1 OFF 05 [DNLSO 6 * SCHBOS15 days 100% | The 8/6/15Wed 8/26/15) —
50 | NOZZLES FIT UP AND WELD TO-SHELL 1 OFF 06 [DNS02 " 30004 SW15 days 100%  The B/6/15Wed 8/26/15) —
5L | NOZZLES FIT UP AND WELD TO-SHELL 1 OFF O7 [DNBO 1 " SCHAOS 15 days 100%  The B/6/15Wed 8/26/15) —
52 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 080 [DN2S 1 * 30008 5115 days 37 -
53 NOZZLES FIT UP AND WELD TO SHELL 1 OFF 090 [DNED 1-1/2 * 300115 days 3 The 8/6/15Wed 8/26/15) ————
54 NOZZLES FIT UP AND WELD TO SHELL 3 OFF 100 [DN25 1 30009 5115 days 3% The 8/6/15Wed 8/26/15) ——
55 NOZZLES FIT UP AND WELD TO-SHELL 1 OFF 11 [DNSD 112 " SW) 15days 3% | The B/6/15Wed 8/26/15) —————
& NOZZLES FIT UP AND WELD TO SHELL 30FF 12 [DNZ5 1 3000 SW15 days 30% Th B/6/15Wed 8/26/15] ————
57 NOZZLES FIT UP AND WELD TO-SHELL 4 OFF 13 [DNZ5 1 " 30004 SW15 days 30% The B/6/15Wed 8/26/15) =
58 NOZZLES FIT UP AND WELD TO'SHELL 1 OFF 14 [TED.TEDLFIG) 15days 30% The B/6/15Wed 8/26/15) -———
55 FIRST HEAD FIT LIP AND WELD TO SHELL Sdws % Th B/77/15 Wed 5/2/15] ﬁ‘
0 NDE. AND INSFECTION 3ds o The 8/3/15 Mon 3/7/15|
£l INTERNAL BLASTING BEFORE FIT LIF INTERNAL PART 2ds o Tue /%15 Wed 5/9/15)
€2 FIT UIP AND WELD INTERNAL PART Sdws O% T 5/10/15 Tue 3/15/15
G FINSHING AND INSPECTION Tdws o | Wed S/16/15Thu 9/17/15
4 SECOND HEAD FIT UP AND WELD eds % Fri 5/18/15Wed 9/23/15)
&5 FIT UIP AND WELD WEAR FLATE AND SADOLES T0 SHELL 3aas 0% | Thg/2e/154cn 928015
€& FIT UIP AND WELD ACCESEORIES PART Jdaws 0% | Tued29/1Swed 5/30/15
7 FINSHING AND INSPECTION ldws 0% | Tha 10115 Fri 10/2/15 L3
8 2.2 LP STEAM DRUM 55045 539 AZdays 58%  Thu &6/15 Fril0/2/15] P —
€ | NOZZLES FIT UP AND WELD TO SHELL 1 OFF 01 [DN20D 8 * SCHAOF15 days 100% | The 8/6/15Wed 8/26/15) —
0 | NOZZLES FIT UP AND WELD TO SHELL 30FF 02 [DNLSO 6 * SCHBOE15 days 100% | The 8/6/15Wed 8/26/15)
T | NOZILES FIT UP AND WELD TO-SHELL 2 OFF (3 [DN20DB " SCHAOF1S days 100% The B/6/15Wed 8/26/15) —
72 | NOZZLES FIT UP AND WELD TO-SHELL 2 OFF 04 [DNISO 6 " SCHAAOF1S days 100% The B/6/15Wed 8/26/15) —
T | NOZZLES FIT UP AND WELD TO SHELL 1 OFF 05 [DNLSO 6 * SCHBOS15 days 100% | The 8/6/15Wed 8/26/15) —
7 | NOZZLES FIT UP AND WELD TO-SHELL 1 OFF 06 [DNS02 " 30004 SW15 days 100% The B/6/15Wed 8/26/15) —
75 | NOZZLES FIT UP AND WELD TO-SHELL 1 OFF O7 [DNBO 1 " SCHAOS 15 days 100% | The B/6/15Wed 8/26/15) —
e NOZZLES FIT UP AND WELD TO SHELL 1 OFF 080 [DN25 1 30004 515 days 30% | The 8/6/15Ved 8/26/15) -
i NOZZLES FIT UP AND WELD TO SHELL 1 OFF 090 [DNED 1.1/ * 300115 days 37 The 8/6/15Wed 8/26/15) -
7= NOZILES FIT UP AND WELD TO SHELL 3 OFF 100 [DN3S 1 30004 5115 days 3% | Th 8/6/15Wed 8/26/15] —E—
75 NOZZLES FIT UP AND WELD TO-SHELL 1 OFF 11 [DNSD 112 " SW) 15days 3% | The B/6/15Wed 8/26/15) ————
] NOZZLES FIT UP AND WELD TO'SHELL 3 OFF 12 [DNZ5 1 " 30004 SW15 days 30% The B/6/15Wed 8/26/15) ———
81 NOZZLES FIT UP AND WELD TO'SHELL 4 OFF 13 [DNZ5 1 " 30004 SW15 days 30% The B/6/15Wed 8/26/15) [ or—
(] NOZZLES FIT UP AND WELD TO'SHELL 1 OFF 14 [TED.TEDLFIG) 15days 30% The B/6/15Wed 8/26/15) ——
] FIRST HEAD FIT LIP AND WELD TO SHELL Sdus 0% | Th8/27/15 Wed 5/2/15) ‘L
(] NDE. AND INSFECTION Idws 0% The 5/3/15 Mon 3/7/15|
85 INTERNAL BLASTING BEFORE FIT LIF INTERNAL PART 2dws % Tue /%15 Wed 5/9/15)
86 FIT UIP AND WELD INTERNAL PART Sdawys % The5/10/15 Tue 3/15/15

Figure 52: Gantt chart at the forth month of project (based on Rev01 schedule)

The project complete date is extended to Nov 5, 2015 from Oct 29, 2015. However,
this is considering acceptable because there are some float available from the previous
plan. Crashing activity is not needed. The project manager agrees with seller in making
this schedule revision since this is not critical and not effect to delivery date at site.
The changes are made by pushing out the ongoing activities by 5 days and the
completion date will be at Nov 5, 2015. The schedule revision 2 is issued, see Figure
53. In addition, this issue has also been discussed with focusing on the performance of
workers. It also can reference the risk assessment from table 12. Apparently,
subcontractor dose not response well to our mitigate plan, the staffs that were put at
the job are not enough. To fix this, the more staff will be allocated to perform these

jobs.
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i Task Name Duration % art
]
34 2.1 LP STEAM DRUM 55015 538 AT days T5% ‘Thu 8/6/15 Fri 10/9/15]
5 | NOZTLES FIT UP AND WELD TOSHELL 1 OFF O [DN20D 8" SCHAD E1S days | 100% | The B/6/15Wed 8/26/15)
4 | NOZTLES FIT UP AND WELD T SHELL 3 OFF 02 [DN1S0 6 " SCHED E1S days 100% | The B/6/15Wed 8/26/15)
7 | NOZZLES FIT UP AND WELD TO-SHELL 2 OFF 03 [DN200 8 * SCHAD E1S days 200% | Thw B/6/15Wed 8/26/15]
48 | NOZTLES FIT UP AND WELD T SHELL 2 OFF 04 [DN1SD 6 " SCHAD E1S days 100% | The B/6/15Wed 8/26/15)
45 | NOZTLES FIT UP AND WELD TC SHELL 1 OFF 05 [DN1S0 6 " SCHED S 15 days 100% | The B/6/15Wed 8/26/15)
50 | NOZTLES FIT UP AND WELD T SHELL 1 OFF 06 [DNS0 2 * 30004 SW15 days 100% | The B/6/15Wed 8/26/15)
5L | NOZTLES FIT UP AND WELD T SHELL 1 OFF O7 [DNBO 1 " SCH.A0 V15 days 100% | The B/6/15Wed 8/26/15)
NOZTLES FIT UP AND WELD T SHELL 1 OFF 080 (DNZ5 1 * 30008515 days 706 | The B/6/15 Wed 5/2/15)
NOZTLES FIT UP AND WELD T SHELL 1 OFF 090 (DNSD 1-1/2 " 300115 days 706 The B/6/15 Wed 5/2/15)
NOZTLES FIT UP AND WELD T SHELL 3 OFF 100 (DNZ5 1° 30008515 days 706 Thed B/6/15 Wed 5/2/15)
NOZTLES FIT UP AND WELD TO.SHELL 1 OFF 11 [DNSD 112 * SW] 15days 7% | The B/6/15 Wed 5/2/15)
NOZTLES FIT UP AND WELD TOSHELL 3 OFF 12 [DN25 1 " 30008 SW15 days 70% Thed B/6/15 Wed 5/2/15)
NOZTLES FIT UP AND WELD TO SHELL 4 OFF 13 [DN25 1 " 30008 SW15 days 7% Thed B/6/15 Wed 5/2/15)
NOZILES FIT UP AND WELD TO-SHELL 1 OFF 14 TR.D. TRDLFIG) 15dws 70% | The B/6/15 Wed 5/2/15)
FIRST HEAD FIT LF AND WELD TO SHELL Sdays % Thea 5/3/15 Wed 5/9/15]
NDE AND INSPECTION 3daws O% T S/0/1540n 3/14015
€1 INTERNAL BLASTING BEFORE FIT P INTERNAL PART 2das % Tuse 5/15/15Wed 5/16/15)
€2 FIT LIP AND WELD INTERNAL PART Adws % T S17/15Tue 32215
G FIMSHING AND INSPECTION Idws % Wed3(23/15Thu3/24/15
2] SECOND HEAD FIT UIP AND WELD sdis % Fri 9/25/15 Vel 5/30/ 15|
€5 FIT UIP AND WELD WEAR FLATE AND SADDLES TO SHELL Jdays 0% ThelO/L/1SAcn L0/S/5
€& FIT UIP AND WELD ACCESSORIES PART 2das 0% Tuse 10/5/15Wed 10/7/15)
7 FIMSHING AND INSPECTION Tdays % ThlO/B/IS P L0/S/I5
&8 2.2 LP STEAM DRUM 55015 539 AT days T5% ‘Thu 8/6/15 Fri 10/9/15]
B8 | NOZTLES FIT UP AND WELD TO SHELL 1 OFF O [DN20D 8" SCHAD E1S days 100% | The B/6/15Wed 8/26/15)
0 | NOZTLES FIT UP AND WELD T SHELL 3 OFF 02 [DN1S0 6 " SCHED E1S days 100% | The B/6/15Wed 8/26/15)
T | NOZTLES FIT UP AND WELD T SHELL 2 OFF 03 [DN20D 8" SCHAD E1S days 100% | The B/6/15Wed 8/26/15)
72 | NOZTLES FIT UP AND WELD T SHELL 2 OFF 04 [DN1SD 6 " SCHAD E1S days 100% | The B/6/15Wed 8/26/15)
7 | NOZILES FIT UP AND WELD TO-SHELL 1 OFF 05 [DN1SO 6 * SCH.BDf 15 days 100% Thw B/6/15Wed 8/26/15)
7 | NOZTLES FIT UP AND WELD TC SHELL 1 OFF 06 [DNS0 2 * 30008 SW15 days | 100% | The B/6/15Wed 8/26/15)
75 | NOZTLES FIT UP AND WELD T SHELL 1 OFF O7 [DNBO 1 " SCH.A0 V15 days 100% | The B/6/15Wed 8/26/15)
e NOZTLES FIT UP AND WELD T SHELL 1 OFF 080 [DNZ5 1 * 30008 5115 days 70 | Thed B/6/15 Wed 5/2/15)
£ NOZTLES FIT UP AND WELD TC SHELL 1 OFF 090 (DNSD 1-1/2 * 300115 days 706 The B/6/15 Wed 5/2/15)
NOZTLES FIT UP AND WELD T SHELL 3 OFF 100 (DNZ5 1° 30008515 days 706 Thed B/6/15 Wed 5/2/15)
NOZTLES FIT UP AND WELD TO.SHELL 1 OFF 11 [DNSD 112 * SW] 15days 7% | The B/6/15 Wed 5/2/15)
NOZTLES FIT UP AND WELD TOSHELL 3 OFF 12 [DN25 1 " 30008 SW1S days 706 Thed B/6/15 Wed 5/2/15)
NOZTLES FIT UP AND WELD TO SHELL 4 OFF 13 [DN25 1 " 30008 SW15 days 706 Thed B/6/15 Wed 5/2/15)
NOZILES FIT UP AND WELD TO.SHELL 1 OFF 14 TR.D.TED.FIG) 15dws 70 | The B/6/15 Wed 5/2/15)
FIRST HEAD) FIT L AND WELD TO SHELL Sdays 0% Thea 5/3/15 Wed 5/9/15]
NDE. AND INSFECTION Jdays 0% The 5/10/15400 3/14/15)
INTERNAL BLASTING BEFORE FIT P INTERNAL PART 2das 0% Tuse 5/15/15Wed 5/16/15)
(3 FIT UIP AND WELD INTERNAL PART Adays % Tew 9/I7/15Tue 322115

Figure 53: Gantt chart at the forth month of project - Rev02 schedule

Risk Description

Objective

Risk Preventive Action

Rating

Problem with the quality

rework required.

of some parts, or of Time/

activities on critical path, | Quality

Same as above; however, time is critical at these
stages. Good workmanship, experienced staff should

be allocated to perform these jobs.
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5.1.5 Project progress at the end of 5th month

The revision 2 schedule is used regarding what happen from the previous month
ending. Due to the prior lagging, the project control team follow up with fabricator to
push up the activity forward, trying to recover from delay and reducing the risk of
getting worse. Also, during inspection of nozzles and fit up weld, it is found that the
work is not in good quality. There are defects on weld seam; consequently, rework is
assigned to fix the problem. With these on-going issues, not only the vendor needs to
improve work quality, but also the schedule to be kept up. The plan is to focus on
workmanship because the experience workers would be able to work faster with
quality satisfied. After executing this period, the project schedule is back on track, and
tends to be ahead of time.

S-Curve in Figure 54 shows that the actual progress is 96.50% at week 20 while the
planning progress is 96.13% at week 20; therefore, the actual progress is ahead planning
progress which none of the work is late at this point.

The Figure 55 and 56, Gantt charts show that there are some works are done ahead of
schedule. This should be carefully controlled, and it will results in ending the project

on time.
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Figure 54: S-Curve at 5th month
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i

a3 21 LP STEAM DRUM 55015 598 ATdays 5T%  Thu /615
5 | NOZZLES FIT UP AND WELD TO SHELL 1 OFF 01 [DN200B " SCH.A0E15days 100% T B/6/15 Wed 8/26/15]
3| NOZZLES FIT UP AND WELD TO SHELL 3 OFF 02 [DN1S0 6 " SCHBOE 15 days 100% T 8/6/15 Wed 8/26/15|
47 |« NOZZLES FIT UP AND WELD TO SHELL 3 OFF 03 [DN200E " SCHAOE15days 100%  ThuB/6/15 Wed 8/26/15]
= | NOZZLES FIT UP AND WELD TO SHELL 3 OFF 04 [DNIS0 6 " SCHAOE 15 days 100%  ThuB/6/15 Wed 8/26/15]
a8 |« NOZZLES FIT UP AND WELD TO SHELL 1 OFF 05 [DNIS0E "SCHBOS 15days 100%  Thu8/6/15 Wed 8/26/15]
50 | NOZZLES FIT UP AND WELD TO SHELL 1 OFF 06 [DNS02 * 30004 5W 15days 100% T B/6/15 Wed 8/26/15|
5L v NOZZLES FIT UP AND WELD TO SHELL 1 OFF O7 [DNBO 1 " SCHAA0 SV 15days 100% T B/6/15 Wed 8/26/15|
52 | NOZZLES FIT UP AND WELD TO SHELL 1 OFF 080 [DN2S 1 "30008 51 15days 100%  ThB/E/15  Wied 3/2/15|
EN NOZZLES FIT UP AND WELD TO SHELL 1 OFF 060 [DN&D 1.2 " 3001 15 days 100% T B/6/15  Wied 5/2/15|
54 | NOZZLES FIT UP AND WELD TO SHELL 3 OFF 100 [DN2S 1 "300085' 15days 100%  ThB/6/15  Wied 3/2/15]
o NOZZLES FIT UP AND WELD TO SHELL 1 OFF 11 [DNSO1-1/2° SW] 15days 100%  ThB/E/15  Wed 3/2/15|
» NOTZLES FIT UP AND WELD TO SHELL 3 OFF 12 [DN25 1 * 30004 SW 15 daye 100  Thu8/6/15  Wied 8/2/15| —
) NOZZLES FIT UP AND WELD TO SHELL 4 OFF 13 [DN25 1 * 30004 5W 15 days 100%  ThB/6/15  Wied 3/2/15| — Ahead of
) NOZZLES FIT UP AND WELD TO SHELL 1 OFF 14 [TED. TED.FIG) 15days 100%  ThuB/E/15  Wed 3/2/15] —
o FIRST HEAT FIT UP AND WELD TO SHELL Scws 100% Tha /15 Wed3/9/15) EL. time
o NDE_AND INSFECTION 3 100% Tre S10/15 Mon9/14/15)
o INTERNAL BLASTING BEFORE FIT UP INTERNAL PART Jduys 100% T 3/15/15 Wed 3/16/15) L 3
o FIT UF AND WELD INTERNAL PART Ay 100% TheS17/15  Tue /22715
v FINISHING AND INSPECTION 2dwys 100% Wed H/23/15  Thu 3/24/15
2] SECOND HEAD FIT UIP AND WELD ddays 7K Fri/25/15 Wed 5/30/15]
€5 FIT UF AND WELD WEAR PLATE AND SADDLESTO SHELL Scs 0% | The I0/U15 Mon 10/5/15
&6 FIT UF AND WELD ACCESEORIES PART Jdws 0% Tue /SIS Wed 1/7/15)
Gl FIMISHING AND INSPECTION Jdws 0% The IVB/1S i 10/15
2.2 LP STEAM DRUM 55015 599 ATdays 5T%  Thu®/6/15  Fri 10/9/15]
B9 | NOZZLES FIT UP AND WELD TO SHELL 1 OFF 01 [DN200B " SCH.A0E15days 100% T B/6/15 Wed 8/26/15]
T | NOZZLES FIT UP AND WELD TO SHELL 3 OFF 02 [DNIS06 " SCHBOE LS days 100% T B/6/15 Wed 8/26/15]
| NOZZLES FIT UP AND WELD TO SHELL 3 OFF 03 [DN200B " SCH.A0E15days 100% T B/6/15 Wed 8/26/15]
7 | NOZZLES FIT UP AND WELD TO SHELL 3 OFF 4 [DNIS0E " SCHA0E15days 100% T B/6/15 Wed 8/26/15]
N NOZZLES FIT UP AND WELD TO SHELL 1 OFF 05 [DNISOE "SCHBOT15days 100% T B/6/15 Wed 8/26/15]
7 | NOZZLES FIT UP AND WELD TO SHELL 1 OFF 06 [DNS02 * 30004 5W 15days 100%  Thu 8/6/15 Wed 8/26/15|
7 | NOZZLES FIT UP AND WELD TO SHELL 1 OFF O7 [DNBO 1 " SCHA0 S\ 15days 100%  Thu B/6/15 Wed 8/26/15]
T | NOZZLES FIT UP AND WELD TO SHELL 1 OFF 0B0 [DN2S 1 "300085' 15days 100%  ThaB/E/15  Wied 3/2/15] -
T | NOZZLES FIT UP AND WELD TO SHELL 1 OFF 060 [DN&D 1.2 " 3001 15 days 100%  TheiB/6/15  Wied 8/2/15| -
o NOZZLES FIT UP AND WELD TO SHELL 3 OFF 100 [DN2S 1 "300085' 15days 100%  ThB/6/15  Wied 3/2/15] -
o NOZZLES FIT UP AND WELD TO SHELL 1 OFF 11 [DNSD1-1/2° SW] 15dayvs 100%  Tre8/E/15  Wed /2015 -
o NOZZLES FIT UP AND WELD TO SHELL 3 OFF 12 [DN25 1 * 30004 5W 15days 100%  ThB/6/15  Wied 3/2/15| -
B |y NOZZLES FIT UP AND WELD TO SHELL 4 OFF 13 [DN25 1 " 30004 5W 15days 100%  ThB/6/15  Wied 3/2/15| -
8 |y NOZZLES FIT UP AND WELD TO SHELL 1 OFF 14 [TED.T.ED.FIG) 15435 100% ThaB/E/15  Wed 3/2/15] —
ENY FIRST HEAT FIT UP AND WELD TO SHELL Scys 100% ThaS/A/15  Wed3/9/15 EL
8 | NDE_AND INSPECTION Jduwys 100% Tha SIS Mon 31415
8 |« INTERNAL BLASTING BEFORE FIT UP INTERNAL PART Jduys 100% Tue3/15/15 Wed 3/16/15) &
B | FIT UF AND WELD INTERNAL PART Ay 100%  The S17/15 Tue /22715
Figure 55: Gantt chart at the fifth month of project - Rev02 schedule
i Task Name Doration  [start
| com,
87 [ FINSHING AND INSPECTION 2das 200% Wed /2315 Thu 9/24/15]
SECOND HEAD FIT UP AND WELD 4days TEM | FrIS25/15 Wed 5/30/15
FIT UIP AND WELD WEAR FLATE AND SADOLES TO SHELL Sdays 0% | The 10/L/15 Mon 10/5/15
50 FIT LIP AND WELD ACCESSORIES PART Jdaws D% | Tue L0515 Wed 10/7/15)
51 FINSHING AND INSPECTION Jdas 0% | The JVE/IS  Fr 10/515
52 3. FINALINSPECTION BY INSPECTOR lday 0%  Mon 10/12/15Mon 10/12/15
53 1P STEAM DRUM 550115 558 lday ok Man 10/13/15 Mon 10/12/15
1P STEAM DRUM 550115 559 lday ok Man 10/13/15 Mon 10/12/15
4 VISUAL DIMENSION BY AL lday % Tuel0/13/15 Tue10/13/15
56 1P STEAM DRUM 550115 558 lday ok | Tee L0135 Tue 10/13/15
57 1P STEAM DRUM 550115 559 lday ok | Tee L0135 Tue 10/13/15
58 5 POST WELD HEAT TREATMENT lday o Wed 10/14/15 Wed 10/14/15
] 1P STEAM DRUM 550115 558 lday D% Wed 10/14/15 Wed 10/14/15)
100 1P STEAM DRUM 550115 559 lday D% Wed 10/14/15 Wed 10/14/15)
101 6. HYDROSTATIC TEST Tdws 0% ThulO/I5/15 P 10/23/15)
102 LP STEAM DRUM 550115 598 Tdays 0% Thul/1S/15 F 10423715
103 PRE HYDROSTATIC TEST lday ok ThulO/I5/15 Thu 10/15/15
104 HYDROSTATIC TEST lday ok FrilOVIE/IS  Fril0/18015
105 DEMANTLE TEMPORARY ELIND AFTER H/T_ AND EDGE BEVELING Sdays (% Mon 10/19/15 Thu 10/23/15)
106 FINAL DIMENSION lday ok FilQ23/15  Fil0/23/15
107 LP STEAM DRUM 550115 595 Tdays 0% Thul/1S/15 Fri 10423715
108 PRE HYDROSTATIC TEST lday 0% | Thulof15/15 Thu 10/15/15 [4
108 HYDROSTATIC TEST lday 0% | FrIOVIENIS  Fri 01515
i) DEMANTLE TEMPORARY ELIND AFTER H/T_ AND EDGE BEVELING Sdays 0%  Mon 10/19/15 Thu 10/23/15)
m FINAL DIMENSION lday ok FrilQ23/15  Fil0/23/15
uz T. BLASTING / PAINTING / CLEANING Adays 0% Mon 10/26/15 The 1029/15
113 1P STEAM DRUM 550115 558 4days D% Mon 10/26/15 Thu L0/25/15)
na 1P STEAM DRUM 550115 559 4days D% Mon 10/26/15 Thu L0/25/15)
15 B INSTALL INTERNAL PART AND WEAIGHTING Tday ok i 10/30/15 Mo 11/2/15
118 1P STEAM DRUM 550115 558 2dwys % | Fi10/30/15 Mon 11/2/15
17 1P STEAM DRUM 550115 559 2days 0% | F10/30/15 Mon 11315 5
18 9. PACKING AND MARKING Tdays 0% Tuell/3f15 Wed 11/4/15 b
113 UP STEAM DRUM 55-0115 558 Tdays D% TuelL3/15 Wed 11/4/15) 3
120 1P STEAM DRUM 550115 559 Tdaws O T 1U3/15 Wed 1178115 [
121 10. FINAL INSPECTION BY INSPECTOR AND READY FOR SHIP lday % Thull/S/I5 The 11/5/15 L
122 1P STEAM DRUM 550115 558 ldy % TINS5 The 11515
173 1P STEAM DRUM 550115 559 ldwy % TR IUSIS Thu 14515

Figure 56: Gantt chart at the fifth month of project - Rev02 schedule (cont.)
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5.1.6 Result at the end of the project

After the end of fifth month, it comes to the last period where the main activities in
building up the product (drum) are completed. The remaining works are mainly about
quality and inspection which include final inspection, post weld heat treatment
(PWHT), hydro test, painting, and so on. Each activity could be usually done in a short
period of time; one or two days. There is very low chance of delay occurred at this
stage. The project can be carried on within a time frame, and finish align with schedule.
The S-curve shown in Figure 57 is the project performance at the end which finish at
week 26th. The actual result of project finish later than the old baseline for one week.
If plotting the actual result compare with the baseline from the revision 0 schedule,
which project duration was 25 weeks regards the initial plan, and it should be
illustrated as Figure 58. Moreover, the project plan (Figure 59, 60 and 61) presents that

all activities are complete on planned date.
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Figure 57: S-Curve until the end of project (base on rev.02 schedule)
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Figure 58: S-Curve until the end of project (base on rev.00 schedule - Initial baseline plan)
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Tazk Name Duration®  [5tart
=

" Project Duration 121day100%  ThuS/7/15
L MARK CLT AND PART PREPARATION PROCESS TRdays 100% ThuS/T/15
L1 HEAD 2:1 ELLIFTICAL HEAD FOR 4 OFF TEdays 100%  ThuS(7/15

AAW PLATE ARRIVED AT SHOP ldws 100% T 5/715
INCOMING MATERIAL INSPECTION 3days 100% Mon 5/1L/15

BLANK PLATE LAY OUT 2due 100K Tha /1415

T LT LT LT CCECLLCLCCLCCCCL LT

INSPECTION

CLTTING

PRESSING AND FORMING

PRE ELASTING

JINT PREPARATION AND BEVELING

MANWAY LAY OUT AND INSPECTION

OFENING AND EDGE FREFARATION

FIT LIP AND WELD MANWAY RING TO HEAD
L2 SHELL FLATE FOR 2 OFF

RAW PLATE ARRIVED AT SHOP

INCOMING MATERIAL INSPECTION

MAARK CLIT AND INSFECTION

PRE ELASTING

AOLLNG

INSPECTION

LONG SEAM WELDING

REROLL

LAY OUT MOZTLES O SHELL AND INSPECTION

CLITTING AND EDGE PREPARATION NDE. AND INSPECTION

1.3 NOZILES FOR 50 OFF
MARK CLIT AND INSFECTION
FIT UP AND WELD (IF REQLIRED..)
MACHINING
FIMISHING AND INSPECTION
L4 SADDLES FOR 4 OFF
MARK CLIT AND INSFECTION
FIT UP AND WELD
FIMISHING AND INSPECTION
L5 INTERNAL PART
MARK CLIT AND INSFECTION
FIT UP AND WELD
FIMISHING AND INSPECTION
L5 ACCESSORIES PART
MAARK CLIT AND INSFECTION
FIT UIP AND WELD
FIMISHING AND INSPECTION

2 MAIN PART FAERICATION

3days | 100% Wed 52015

Gdays  100% Mon X/25/15
B davs 100% Tue 6/2/15
Adays  100% Fri 710415
Sdavs  100% Thu 71615
Jduwys 100N TR T/23/1S
Sdays 100% Tue 7/28/15
12 days 100% Frigf1/15
Azdays 100%  Thus(7/15
Idays 100N Tha5/A/1S

3days | 100% Mom 51415
Sdays 100% The S14/15
Idays  100% Thw 52015
B3y 100% Tue 5/26(15
3days 100%  Fri6f5/15
Bdays 100% Wed §/10/15

fcays 100% Mos 572/15
Jdays (100%  Fri§/26/15
3cays 100% Wed 7115
40days 100%  ThuS/7/15
Gdawys 100%  The5/7/15
L6 davs 100%  Fri S/15/15
Lodays 100%  Maon E/B/15
Sdays 100 FriGR615

28 days 100% Mon 5/18/15
Wdays 100% Mon 5/18/15
Mo Ef1/15
Fri §/15/15
Thu 6/11/15
T /11/15
wed 7115
Tee 7/21/15
6.8 day 100% Wed 5/27/15
adue 100K Wed 3715
Tue 6215
Fri S(28/15
&7days 100%  Thu B/6/15

Fri 5/8/15)
Wed 5/13/15]
Tue 5/19/15

Fri 5/22/15
Man 5/1/15)
Thu 7/5/15)
Wed 7/15/15]
W 7/22/15
Man 7/27/15|
Thu &/&/15)
Man B/24/15)

Fri7/3/15)

Fri 5/8/15)
Wed 5/13/15]
Wi 5/20/15
Man 5/25/15)

Thu &/4/15)
T £/9/15)
Fri 6/13/15
Thu 8/25/15
Tue 630/15

Fri 7/3/15)
Wed 7/1/15(
Thu 5/14/15

Fri 6/5/15
Thu 6/25/15
Wied 7/1/15)

Fri 5/29/15]
Thu &/15/15]
Wed £/24/15|

Fri7f24/15
Tue £/30/15(
Man 7/20/15]

Fri 7/24/15

Thu7/2/15

Mon &/1/15)

Fri 6/25/15]

Thu 7/2/15

Fri 10/9/15

Figure 59: Gantt chart at the end of project - Rev02 schedule
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Task Hame

=a

11 LF STEAM DRUM 55015 558

47 days

NOZZLES FIT UP AND WELD T SHELL 1 OFF 0 [DN200 8 * SCH.80 £ 15 diys
NOZZLES FIT UP AND WELD T SHELL 3 OFF 02 [DN150 6 * SCH.B0 £ 15 diys
NOZZLES FIT UP AND WELD T SHELL 2 OFF 08 [DN200 8 * SCH.80 £ 15 diys
NOZZLES FIT UP AND WELD T SHELL 2 OFF 04 [DN150 6 * SCH.80 £ 15 diys
NOTTLES FIT UR AND WELD T3 SHELL 1 OFF 05 [DN150 & * SCH.BD £ 15 duys
NOZZLES FIT UP AND WELD T SHELL 1 OFF 06 [DN50 2 * 30008 5 15 diys
NOZZLES FIT UP AND WELD T SHELL 1 OFF 07 [DNBO 1 * SCH.40 54 15 diys
NOZZLES FIT LIP AND WELD TiD SHELL 1 OFF 080 [DN2S 1 * 30008 5115 days
NOZZLES FIT LIP AND WELD TiD SHELL 1 OFF 090 [DND 112 * 3001 15 days
NOZTLES FIT UP AND WELD T SHELL 3 OFF 100 [DNZS 1 * 30008 5115 diys
NOZZLES FIT UP AND WELD T SHELL 1 OFF 11 [DNS0 1.1/2 " SW] 15 diys
NOZZLES FIT UP AND WELD T SHELL 3 OFF 12 [DN25 1 * 30008 5 15 diys
NOZZLES FIT UP AND WELD T SHELL 4 OFF 13 [DN25 1 * 30008 5 15 diys
NOTZLES FIT LIP AND WELD T SHELL 1 OFF 14 TR0 TADLFLG) 15 diys

FIRST HEAD FIT /P AND WELD TO SHELL

NDE. AND INSPECTION

INTERNAL BLASTING BEFORE FIT UP INTERMAL PART
FIT LIP AND WELD INTERNAL PART

FIMISHING AND INSPECTION
SECOND HEAD FIT UP AND WELD

FIT UIP AND WELD WEAR FLATE AND SADDLESTO SHEILL
FIT UIP AND WELD ACCESSORIES PART

FIMISHING AND INSPECTION
2.2 P STEAM DRUM 55015 599

5da
3days
2days
4 da
2days
e
3days
2days
2days
47 days

NOZZLES FIT UP AND WELD T SHELL 1 OFF 0 [DN200 8 * 5CH.80 £15 diys
NOZZLES FIT UP AND WELD T SHELL 3 OFF 02 [DN150 6 * SCH.B0 £ 15 diys
NOZZLES FIT UP AND WELD T SHELL 2 OFF 08 [DN200 8 * SCH.80 £ 15 diys
NOZZLES FIT UP AND WELD T SHELL 2 OFF 04 [DN150 6 * SCH.80 £ 15 diys
NOZZLES FIT UP AND WELD T SHELL 1 OFF 06 [DN150 6 * SCH.B0 £ 15 diys
NOZZLES FIT UP AND WELD T SHELL 1 OFF 06 [DN50 2 * 30008 5 15 diys
NOZZLES FIT UP AND WELD T SHELL 1 OFF 07 [DNBO 1 * SCH.40 54 15 diys
NOZZLES FIT P AND WELD TiD SHELL 1 OFF 080 [DNZS 1 * 30008 5115 diys
NOZZLES FIT LIP AND WELD TiD SHELL 1 OFF 090 [DND 112 * 3001 15 days
NOZZLES FIT LIP AND WELD TiD SHELL 3 OFF 100 [DNZS 1 * 30008 5115 dys
NOZZLES FIT UP AND WELD T SHELL 1 OFF 11 [DNS0 1-1/2 " SW] 15 diys
NOZZLES FIT UP AND WELD T SHELL 3 OFF 12 [DN25 1 * 30008 5 15 diys
NOZZLES FIT UP AND WELD T SHELL 4 OFF 13 [DN25 1 * 30008 5 15 divs
NOTZLES FIT LIP AND WELD T SHELL 1 OFF 14 TR0 TADLFLG) 15 diys

FIRST HEAD FIT UP AND WELD TO SHELL

NDE. AND INSPECTION

INTERNAL BLASTING BEFORE FIT UP INTERMAL PART
FIT UIP AND WELD INTERNAL PART

5days
Jdays
2days
A

100%  Thu®/6/15  Fri 10/9/15)
100%  ThuB/E/1S Wed 8/26/15
100%  ThuB/E/1S Wed 8/26/15
100%  The B/6/15 Wed 8/26/15
100%  The B/6/15 Wed 8/26/15
100% The 8615 Wed 8/26/15]
100%  ThuB/E/1S Wed 8/26/15
100%  ThuB/E/1S Wed 8/26/15
100%  ThuB/E/1S  Wed 9/2/15
100%  ThuB/E/1S  Wed 9/2/15
2100% TheESE/1S  Wed 9/2/15]
100%  ThuB/E/1S  Wed 9/2/15
100%  TheB/E/1S  Wed 9/2/15
100%  ThuB/E/15  Wed 9/2/15
100%  ThuB/E/15  Wed 9/2/15
100%  Tha 5315 Wed 9/8/15)
100K Tra101S Man 9/14/15)
100K Tue8/15/15 Wed 5/16/15|
100% ThaS17/15  Tue 9/22/15
100% Wed3/23/15  Thu 9/24/15)
100K FiSfI5/15 Wed 5/30/15]
100K Tre I0/L/1S Maon 10/5/15)
100%  Tue 10/5/15 Wed 20/7/15)
100%  The 10/8/15  Fri 10/5/15)
100%  Thu®/E/15  Fri20/9/15
2100% Thu8/6/15 Wed 8/26/15
100%  ThuB/E/1S Wed 8/26/15
100%  ThuB/E/15 Wed 8/26/15
100%  ThuB/E/1S Wed 8/26/15
100%  ThuB/E/1S Wed 8/26/15
100% T E/E/15 Wed 8/26/15
100%  The B/6/15 Wed 8/26/15
100%  ThuB/E/15  Wed 9/2/15
100%  ThuB/E/1S  Wed 9/2/15
100%  ThuB/E/1S  Wed 9/2/15
100% TR ESE1S  Wed 9/2/15
100%  ThuB/E/1S  Wed 9/2/15
100% ThuB/E/1S  Wed 9/2/15)
100%  ThuB/E/1S  Wed 9/2/15
100%  Tha9/3/15  Wed 9/9/15)
100K Tra101S Man 9/14/15)
100K Tue9/15/15 Wed 5/16/15|
100%  ThaS17/15  Tue 5/22/15

Figure 60: Gantt chart at the end of project - Rev02 schedule (cont.)

a7
58

NN N N N N A N N N N A N N N N A A N A AL N N N A N N AL AL AENC AT ALY

100
101
102
103
104
105
106
107
108
109
10
11
12
113
114
115
11
17
118
115
120
121
122

Tack ame

T

FINSHING AND INSPECTION
SECOND HEAD FIT I AND WELD

FIT UP AND WELD WEAR PLATE AND SADDLES TO SHELL
FIT UIP AND WELD ACCESSORIES PART

FINSHING AND INSPECTION
3. FINAL INSPECTION BY INSPECTOR
LP STEAM DRUM 550115 558
1P STEAM DRUM 550115 559

4 VISUAL DIMENSION BY AL
1P STEAM DRUM 550115 558
1P STEAM DRUM 550115 559
5 POSTWELD HEAT TREATMENT
1P STEAM DRUM 550115 558
1P STEAM DRUM 550115 559
6 HYDROSTATIC TEST
LP STEAM DRUM 55-0115 598
PRE HYDROSTATIC TEST
HYDROSTATIC TEST

DIMANTLE TEMPORARY BLIND AFTER H/T. AND EDGE SEVELING

FINAL DIMENSION

DISMANTLE TEMPORARY BLIND AFTER H/T. AND EDGE SEVELING

FINAL DIVENSION
7. BLASTING  PAINTING / CLEANING
1P STEAM DRUM 550115 558
1P STEAM DRUM 550115 559

B INSTALL INTERNAL PART AND WEAIGHTING

LP STEAM DRUM 550115 558
1P STEAM DRUM 550115 559
5 PACKING AND MARKING
LP STEAM DRUM 550115 558
LF STEAM DRUM 550115 559

10, FINAL INSPECTION Y INSPECTOR AND READY FOR SHIP

1P STEAM DRUM 550115 558
LP STEAM DRUM 550115 559

Tdas
& davs
3days
3da
2days
1aay
1day
1a3y
1day
1day
1day
1day
1day
1day
7davs
7daps
1aay
1day
4 days
1day
Tdar
1day
1day
& days
1day
4y
& days
& days
2dips
2davs
2days
2aup
2days
2days
1day
1a3y
1day

100% Wed3/23/15  Thu 9/24/15)
100% FrisV25/15 Wed 5/30/15)
100%  Tre I07L/1S Man 10/5/15
100%  Tue 10/5/15 Wad 10/7/15)
100%  The My8/15  Fri 10/9/15)
100% Maon 10/12/15Mon 10/12/15
100% Mon 10/12/15 Men 10/12/15)
100% Mon 10/12/15 Mon 10/12/15)
200% Tue 10/13/15 Tue10/13/15
100k Tue 10/13/15 Tue 10/13/15
100k Tue 10/13/15 Tue 10/13/15
200r% W 10714715 Weed 10/14/15)
100% Wed 10/14/15 Wed 10/14/15
100% Wed 10/14/15 Wed 10/14/15
100% Thu 10/15/15  Fri 10/23/15)
200% This 10/15/15  Fri10423/15
100% Thu 10/15/15 Thu 10/15/15)
100%  FriJI/1S  FriL0/1&715
200r% Mon 10/19/15 Thu 10/22/15)
100%  Fri1023/15  Fri L0/2315
200% Thu 10/15/15  Fri 10/23/15
100% Thu 10/15/15 Thu 10/15/15)
100% FriJIE/1S  Fri L0/1715
100% Mon 10/19/15 Thu 10/22/15)
10m%  Fri1023/15  Fril0/2315
200% Mon 10/26/15 Tha 10/29/15
10r% Maon 10/26/15 Thu 10/2515
10k Maon 10/26/15 Thu 10/2515
200%  Fri 10/30/15 Mon 11/2/15
100%  Fri 10/30/15  Mon 11/2/15)
100%  Fri 103015 Man L1/3/15
100%  Tesllf3/15 Wed 11/4/15
100%  Tue1l/3/15 Wed 11/8/15
100% TuelL315 Wed 11/4/15
200% ThulL/S/15 Thu 11/5/15
100%  The 11/5/15  Thu 11/515)
100%  The 11/5/15  Thu 11/5/15]

P

Figure 61: Gantt chart at the end of project - Rev02 schedule (cont.)
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6 Chapter 6: Conclusion and Recommendations

6.1 Conclusion

The company historically has problems of project delays. The major components
failed to deliver as committed date to customer. The causes of delay are identified,
and the current project control practice are studied and evaluated. In this regard, the
problems are taken to consideration which to develop on-time project delivery of the
company.

The objective of this research project is to improve the framework for project control
by following the guideline of project time management of PMBOK. Therefore, a
framework has been formulated as a base for the project control practice and to be

suitable for case study company project.

There are three main sections in this research. First section studies the existing project
control system of the case study company. Brainstorming of involved project team
members are performed to find the reasons of delay. By identifying all of the top delay
causes, these lead the project team to the right direction of where to focus in
improving project delivery time. The project schedule was not present detail for each
activity, the progress tracking control was not properly shown, and the follow up
activity seemed to be not frequent enough. Then, the area of improvement could be
identified results from those problems. All of current issues are to be addressed base

on project time control management.

The next chapter is to implement the proper project control system to an ongoing
project. Project time control management guideline is followed step by step. The
schedule is created using Microsoft project which showing critical path as well. The
critical path is enable the team to be aware if there are anything that can harm the
project completion date.

The planned schedule has been set up which to be used as a baseline compare with
the actual result during project execution. As the project developed, work progress is

monitored in which the performance of the project could be presented through S-
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Curve. According to this, whether the current progress is ahead or behind schedule
could be realised. In the meantime, the progress trend line is utilised in Microsoft
project which provide a clear result on which activity is falling behind the planned
date. Moreover, the weekly meeting is held which tends to be a good practice for
follow up activity. Related circumstances are to be discussed with mainly concern on
project progress. Standard report template is issued, with the same format, it enables

relevant project team to review and catch errors easily.

After the implementation phase, it is followed by the result evaluation and discussion.
Since the project time management system is applied to the project. The project
schedule gets improved to present proper detail activities, each important schedule
aspects are drawn such as critical path, network activity, and duration time. Progress
of works are reported weekly hence should anything tend to g¢o wrong or delay appear
to the project, it could be aware, and correct since the early stage. The delay issues
are minimized and also, the cost of crashing activity to keep up with schedule is
eliminated. The weekly meeting with subcontractors is very crucial element for the

successful implementation.

In conclusion, the study summarises the main causes of delay from analysing of current
project control practice. Therefore, the project time management principle from
PMBOK is adapted to Case Study Company in order to overcome those delays, gaining
effectively control over project execution. Conclusions can be drawn from the results
of analysis of the implementation phase. There are schedule deviations during project
execution, delay at some activities; however, the corrective actions could be generated
to recover plan promptly. The update to the current schedule is also decided to make
as necessary. So, the project could run according to appropriate set of plan. The results
show that progress of the project tend to be on schedule since the very beginning of
the project and it is complete on time at the end. The project time management
framework from this research may also be applicable for similar projects in the
company.

According to proposed planning and control framework presented in chapter three,

the final framework can be drawn after accomplished this research project as following.
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Kick-Off o Initiating Process
Meeting Group
® Create WBS and Define Activity r

® Sequencing Planning Process
* Duration Estimating == +

® Schedule Development Group >
* Preparation on preventive i .
measures * Weekly meeting with Monitoring
« Risk Identification subcontractors —71l
® Prevention and Contingency Plans ;:;::etlz report of work Controlling
o | o

® 5-Curve Group

* Re-baseline project

plan

h J # Schedule update

Executing Process * Quality contral

Group

b

Closing Process
Group

F'y

Figure 62: Final planning and control framework
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6.2 Recommendations

To minimise the delay in case study project, the additional practices of project

management are also can be developed in greater detail.

Recording system for Non-conformance issues — this is in order to organise and store
information of any deviations in project which could be potentially benefit the future
project; facilitate the decision making, reducing time in dealing with the issue that was
previously happened before. This system will be useful to the less experienced and
people new to the project management profession.

Project cost control should be incorporated in order to improve the effectiveness of
project and prevent the project cost overruns. In this study, the risk assessment had
been carried out by considering the effect to the key three aspects; time, quality and
cost. Therefore, there can be improvements by incorporating these issues and focusing

on them in future work.

Subcontractor performance is one of the important factors leading to the project
success. The performance evaluation should be considered. If the existing
subcontractor is underperformed, finding alternative subcontractors seem to be the
solution.

From the implementation phase, the preventive action in response to this risk was
not well managed by practitioner who is responsible to that risk, result in plan
deviation. If this is could put in place. The better project performance can be

expected.
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Appendix A - Minute of meeting template

Weekly Report

Job Mo Project Mame:

Date:

nspector: PO Nurnber:

Repart Mo

vendor: Location:

‘Week End:

= = {open), C (dosed)
=== (crifucal) - must be addressed ASAF to aveid project impact

I (importan{) - meeds to be addressed to avold moderate project impact

N (mon critical) — general comment for mformaton review

Item | Enginesring Issues

Rasponsibla

Date

Status |O,C,
critical, 1, M)

Item | Material Issues

Rasponsibla

Date

Status |O,C,
critical, I, M)

1 | Raw material status — receive yes/na

Item | Quality Issues

Responsibla

Date

Status |O,C,
critical, I, M)

item | Schedule lssues

Responsible

Date

Status (0,C,
critical, I, M)
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Weekly Report

Itam | Risk Registers Responsible | Date Status (0,C,

critical, 1, N}

1. Engineering
* Drawing and specification status of receive
* Clarfications require on design

2. Material

Pending material

I | Descrption ETA Status Actual Reoeiee Remiark

F 17 (9 I

3. Inspection & Quality
* Detail of inspection work. [Photo to be attached)
* Manpower Assign (if applicable)
WElger Fithery” Helper oC Tob
Flan | Acteal | Plan | Actumi | Plan | Actusi | Flan | Actuml

4. Schedule

Gantt chart review

critical path review

Milestone achievement (Start - finish — delivery date)
S-Cuinve review

overall Progress Summary

Uinit Progress (%) it (%] Scheduls

Remark

Flani Actuesl Start Finishi

Expected

Drum Unit 11

1% Shipmenk
[ frrumn fymar

Drum Unit 12

2% shipment
|1 Fymar]
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Appendix B - S-curve development based on daily basis
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Appendix C — Weighting Table
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The percent weight are given to each activity so that when the task is done, the

percent complete can be realised and used to create S-curve consequently.

Table 25: project activity with percent weight

Weight
Description
Start Finish (%)
Entire Project Thu 5/7/15 Thu 10/29/15
1. MARK CUT AND PART PREPARATION PROCESS Thu 5/7/15 Mon 8/24/15
1.1 HEAD 2:1 ELLIIPTICAL HEAD FOR 4 OFF Thu 5/7/15 Mon 8/24/15
RAW PLATE ARRIVED AT SHOP Thu 5/7/15 Fri 5/8/15 0.05%
INCOMING MATERIAL INSPECTION Mon 5/11/15 Wed 5/13/15 0.23%
BLANK PLATE LAY OUT Thu 5/14/15 Tue 5/19/15 0.23%
INSPECTION Wed 5/20/15 Fri 5/22/15 0.17%
CUTTING Mon 5/25/15 Mon 6/1/15 0.34%
PRESSING AND FORMING Tue 6/2/15 Thu 7/9/15 1.70%
PRE-BLASTING Fri 7/10/15 Wed 7/15/15 0.23%
JOINT PREPARATION AND BEVELING Thu 7/16/15 Wed 7/22/15 0.29%
MANWAY LAY OUT AND INSPECTION Thu 7/23/15 Mon 7/27/15 0.17%
OPENING AND EDGE PREPARATION Tue 7/28/15 Thu 8/6/15 0.46%
FIT UP AND WELD MANWAY RING TO HEAD Fri 8/7/15 Mon 8/24/15 0.68%
1.2 SHELL PLATE FOR 2 OFF Thu 5/7/15 Fri 7/3/15
RAW PLATE ARRIVED AT SHOP Thu 5/7/15 Fri 5/8/15 0.11%
INCOMING MATERIAL INSPECTION Mon 5/11/15 Wed 5/13/15 0.17%
MARK CUT AND INSPECTION Thu 5/14/15 Wed 5/20/15 0.46%
PRE-BLASTING Thu 5/21/15 Mon 5/25/15 0.17%
ROLLING Tue 5/26/15 Thu 6/4/15 0.46%
INSPECTION Fri 6/5/15 Tue 6/9/15 0.17%
LONG SEAM WELDING Wed 6/10/15 Fri 6/19/15 0.46%
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Weight
Description

Start Finish (%)
RE ROLL Mon 6/22/15 Thu 6/25/15 0.23%
LAY OUT NOZZLES ON SHELL AND INSPECTION Fri 6/26/15 Tue 6/30/15 0.17%
CUTTING AND EDGE PREPARATION NDE. AND INSPECTION Wed 7/1/15 Fri 7/3/15 0.17%
1.3 NOZZLES FOR 50 OFF Thu 5/7/15 Wed 7/1/15
MARK CUT AND INSPECTION Thu 5/7/15 Thu 5/14/15 0.35%
FIT UP AND WELD (IF REQUIRED...) Fri 5/15/15 Fri 6/5/15 0.90%
MACHINING Mon 6/8/15 Thu 6/25/15 0.80%
FINISHING AND INSPECTION Fri 6/26/15 Wed 7/1/15 0.23%
1.4 SADDLES FOR 4 OFF Mon 5/18/15 Wed 6/24/15
MARK CUT AND INSPECTION Mon 5/18/15 Fri 5/29/15 0.80%
FIT UP AND WELD Mon 5/18/15 Thu 6/4/15 0.80%
FINISHING AND INSPECTION Fri 6/5/15 Wed 6/10/15 0.23%
1.5 INTERNAL PART Fri 5/22/15 Mon 7/6/15
MARK CUT AND INSPECTION Fri 5/22/15 Wed 6/10/15 0.80%
FIT UP AND WELD Thu 6/11/15 Tue 6/30/15 0.80%
FINISHING AND INSPECTION Wed 7/1/15 Mon 7/6/15 0.23%
1.6 ACCESSORIES PART Wed 5/27/15 Wed 7/1/15
MARK CUT AND INSPECTION Wed 5/27/15 Mon 6/1/15 0.23%
FIT UP AND WELD Tue 6/2/15 Thu 6/25/15 1.03%
FINISHING AND INSPECTION Fri 6/26/15 Wed 7/1/15 0.23%

Thu 8/6/15 Fri 10/2/15

Thu 8/6/15 Fri 10/2/15

Thu 8/6/15 Wed 8/26/15 2.85%

Thu 8/6/15 Wed 8/26/15 2.85%

Thu 8/6/15 Wed 8/26/15 2.85%
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Description

Weight

Start Finish (%)
Thu 8/6/15 Wed 8/26/15 2.85%
Thu 8/6/15 Wed 8/26/15 2.85%
Thu 8/6/15 Wed 8/26/15 2.85%
Thu 8/6/15 Wed 8/26/15 2.85%
Thu 8/6/15 Wed 8/26/15 2.85%
Thu 8/6/15 Wed 8/26/15 2.85%
Thu 8/6/15 Wed 8/26/15 2.85%
Thu 8/6/15 Wed 8/26/15 2.85%
Thu 8/6/15 Wed 8/26/15 2.85%
Thu 8/6/15 Wed 8/26/15 2.85%
Thu 8/6/15 Wed 8/26/15 2.85%
Thu 8/27/15 Wed 9/2/15 0.29%
Thu 9/3/15 Mon 9/7/15 0.17%
Tue 9/8/15 Wed 9/9/15 0.11%
Thu 9/10/15 Tue 9/15/15 0.23%
Wed 9/16/15 Thu 9/17/15 0.11%
Fri 9/18/15 Wed 9/23/15 0.23%
Thu 9/24/15 Mon 9/28/15 0.17%
Tue 9/29/15 Wed 9/30/15 0.11%
Thu 10/1/15 Fri 10/2/15 0.11%
Thu 8/6/15 Fri 10/2/15

Thu 8/6/15 Wed 8/26/15 2.85%
Thu 8/6/15 Wed 8/26/15 2.85%
Thu 8/6/15 Wed 8/26/15 2.85%
Thu 8/6/15 Wed 8/26/15 2.85%
Thu 8/6/15 Wed 8/26/15 2.85%




120

Weight
Description
Start Finish (%)
Thu 8/6/15 Wed 8/26/15 2.85%
Thu 8/6/15 Wed 8/26/15 2.85%
Thu 8/6/15 Wed 8/26/15 2.85%
Thu 8/6/15 Wed 8/26/15 2.85%
Thu 8/6/15 Wed 8/26/15 2.85%
Thu 8/6/15 Wed 8/26/15 2.85%
Thu 8/6/15 Wed 8/26/15 2.85%
Thu 8/6/15 Wed 8/26/15 2.85%
Thu 8/6/15 Wed 8/26/15 2.85%
Thu 8/27/15 Wed 9/2/15 0.29%
Thu 9/3/15 Mon 9/7/15 0.17%
Tue 9/8/15 Wed 9/9/15 0.11%
Thu 9/10/15 Tue 9/15/15 0.23%
Wed 9/16/15 Thu 9/17/15 0.11%
Fri 9/18/15 Wed 9/23/15 0.23%
Thu 9/24/15 Mon 9/28/15 0.17%
Tue 9/29/15 Wed 9/30/15 0.11%
Thu 10/1/15 Fri 10/2/15 0.11%
3. FINAL INSPECTION BY INSPECTOR Mon 10/5/15 Mon 10/5/15
LP STEAM DRUM 55-0115 S98 Mon 10/5/15 Mon 10/5/15 0.07%
LP STEAM DRUM 55-0115 S99 Mon 10/5/15 Mon 10/5/15 0.07%
4. VISUAL DIMENSION BY Al. Tue 10/6/15 Tue 10/6/15
LP STEAM DRUM 55-0115 S98 Tue 10/6/15 Tue 10/6/15 0.07%
LP STEAM DRUM 55-0115 S99 Tue 10/6/15 Tue 10/6/15 0.07%
5. POST WELD HEAT TREATMENT Wed 10/7/15 Wed 10/7/15
LP STEAM DRUM 55-0115 S98 Wed 10/7/15 Wed 10/7/15 0.07%
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Weight
Description
Start Finish (%)
LP STEAM DRUM 55-0115 S99 Wed 10/7/15 Wed 10/7/15 0.07%
6. HYDROSTATIC TEST Thu 10/8/15 Fri 10/16/15
LP STEAM DRUM 55-0115 S98 Thu 10/8/15 Fri 10/16/15
PRE HYDROSTATIC TEST Thu 10/8/15 Thu 10/8/15 0.06%
HYDROSTATIC TEST Fri 10/9/15 Fri 10/9/15 0.06%
DISMANTLE TEMPORARY BLIND AFTER H/T. AND EDGE BEVELING Mon 10/12/15 Thu 10/15/15 0.23%
FINAL DIMENSION Fri 10/16/15 Fri 10/16/15 0.06%
LP STEAM DRUM 55-0115 S99 Thu 10/8/15 Fri 10/16/15
PRE HYDROSTATIC TEST Thu 10/8/15 Thu 10/8/15 0.07%
HYDROSTATIC TEST Fri 10/9/15 Fri 10/9/15 0.07%
DISMANTLE TEMPORARY BLIND AFTER H/T. AND EDGE BEVELING Mon 10/12/15 Thu 10/15/15 0.23%
FINAL DIMENSION Fri 10/16/15 Fri 10/16/15 0.07%
7. BLASTING / PAINTING / CLEANING Mon 10/19/15 Thu 10/22/15
LP STEAM DRUM 55-0115 S98 Mon 10/19/15 Thu 10/22/15 0.23%
LP STEAM DRUM 55-0115 S99 Mon 10/19/15 Thu 10/22/15 0.23%
8. INSTALL INTERNAL PART AND WEAIGHTING Fri 10/23/15 Mon 10/26/15
LP STEAM DRUM 55-0115 S98 Fri 10/23/15 Mon 10/26/15 0.23%
LP STEAM DRUM 55-0115 S99 Fri 10/23/15 Mon 10/26/15 0.23%
9. PACKING AND MARKING Tue 10/27/15 Wed 10/28/15
LP STEAM DRUM 55-0115 S98 Tue 10/27/15 Wed 10/28/15 0.11%
LP STEAM DRUM 55-0115 S99 Tue 10/27/15 Wed 10/28/15 0.11%
10. FINAL INSPECTION BY INSPECTOR AND READY FOR SHIP Thu 10/29/15 Thu 10/29/15
LP STEAM DRUM 55-0115 S98 Thu 10/29/15 Thu 10/29/15 0.11%
LP STEAM DRUM 55-0115 S99 Thu 10/29/15 Thu 10/29/15 0.11%
TOTAL 100.00%
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