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Penggunaan prinsip pengurusan projek (PM) Prinsipdalam program Solar shade

Pembangunan UniMAP (SSDIP)
ABSTRAK

Kajian ini menggunakan asas Pengurusan Proses (PM) yang sesuai dalam Program
Rekabentuk dan Pelaksanaan Teduhan Solar UniMAP (SSDIP), agar SSDI%iapat
dilaksanakan dengan berkesan dalam aspek masa, kos, dan kualiti, ‘@9 bagi
memastikan kemampanan projek ini di masa akan datang. Dalam menjag@n kajian
ini, proses sebenar merancang dan merekabentuk teduhan solar dijal n. Alat-alat
PM yang digunakan adalah Plan-Do-Check-Act (PDCA), Work Br; n Structure
(WBS), Program Evaluation Review Technique (PERT), C antt, Penilaian
Ketidak-pastian dan Risiko, Perancangan Komunikasi.\ Penjadualan, Rajah
Scheduling, Analisis Fishbone, Rajah Jaringan, dan Pembaj . Lokasi teduhan solar
ini ialah di kawasan letak kereta Perpustakaan Uni i. Bagi rekabentuk dan
teduhan solar, tiga rekabentuk yang berasingan diban dan dicadangkan. Setiap
rekabentuk mempunyai kekuatan dan kelemah ing-masing. Setelah menjalani
proses pemilihan yang mengambilkira keperlu%%iversiti ke atas SSDIP, rekabentuk
teduhan solar yang terbaik dipilih. 6

%
2
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Application of Project Management (PM)Principle in UniMAP’s Solar shade

Development program (SSDIP)
ABSTRACT

This study applies the appropriate Project Management (PM) principles in UniMAP’s
Solar Shade Design and Implementation Program (SSDIP) so that the SSDIPycan be

and designing of the solar shade is carried out. The PM tools use
Check-Act (PDCA), Work Breakdown Structure (WBS), Program

Technique (PERT), Gantt Chart, Uncertainties and Risk Assess ¢ Communication
Planning, Scheduling, Fishbone Analysis, Network Diagr and Budgeting. The
location of the solar shade is on the car park of the Uni y Library. As for the
design and development of the solar shades, three desighMptions are developed and
proposed. Each design has its own strengths and esses. After a process of
selection, which takes into account the requiremgn@t at the university imposes on

the SSDIP, the best solar shade design is selecied:

xii



CHAPTER 1

INTRODUCTION

1.1 Background

Around the globe, concern is mounting over conventional carbon-based energy
production. The issues at hand are numerous. They include increasing spheric
carbon dioxide concentration from greenhouse gas emissions, enviro g safety of
energy production techniques, fluctuating cost of energy, and de %ecarbon-based
fuel, to name a few (Nguyen and Pearce 2010; Choi et akgﬂll). Following this,
countries all over the world are facing an increasing‘c{s@nge to diversify energy
sources and bringing renewable energy generation.‘@ne United States, a rise in
renewable energy generation has been supported b&xation programs Many states are
implementing renewable energy standards th@a to increase electricity generation
from renewable sources (U.S. Energy Ir}{' ion Administration 2013a).

QO

In line with these develo, ’\ﬁts, solar energy is now being looked at with much
interest. Solar radiation can Qharnessed and converted to electricity by photovoltaic
(PV) technologies. Ph ;Qtaic cells produce electricity by absorbing photons and
releasing electrorzg\&an be captured in the form of an electric current (Knier 2011).
Cells can be, l@a‘individually to power small electronics or grouped together into
modules @rrays to generate larger amount of power (U.S. Energy Information

Admirféigation 2013b).

PV array systems are becoming an increasingly popular means for powering
residential and commercial buildings (Loudat 2013). The photovoltaic market in the
United States has grown tremendously in the last decade (U.S. Energy Information
Administration 2013a). PV is a robust technology that possesses a great deal of
potential because it is both scalable and geographically dispersed (Pearce 2002; Zekai
2004; Nguyen and Pearce 2010; Choi et al. 2011). Herbst (2009) reports that PV
production doubles every two years, increasing by an average of 48 percent each year

since 2002, making it the world’s fastest growing energy technology. In 2012, PV
1



technology consisted of 12 percent of all new U.S. electricity generation (Interstate
Renewable Energy Council (IREC, 2013).

Despite much encouragement to take advantage of solar technologies in 2012, it
only comprises 0.11 percent of the overall electricity generation in the U.S. Many
barriers to the wide scale adoption of photovoltaic production still exist (U.S. Energy
Information Administration 2013c). Its initial cost is a major barrier to implementation
of PV systems (Suri and Hofierka 2004). Even with falling prices, renewable sources of
energy are still expensive compared to the traditional fossil fuel source. T@ense of
installation and lack of information to calculate PV technology return o (investment are
a few of the barriers facing the industry today (Choi et al. 2011; t2012). Beyond

financial factors, there are a number of social and regulatot&ﬁmors that influence a

o
O
’\Q\

In addition to existing renewable portfoli&andards and tax credits, many

consumer’s decision to purchase solar panels.

governments have implemented GIS-basedey eling and decision support tools
(Voivontas, Assima copolous and Mour 1998). Online solar potential maps are
one type of decision support tool th&f)is becoming increasingly popular throughout
cities in the U.S. These allow l@: to evaluate the geographical, technological and
financial factors that affect sme performance and then predict the costs and benefits
associated with install%?&: PV panels for both residential and commercial buildings.
X<

Parking lots” offer ideal spaces for solar energy systems. For years, solar
photovol 'b(QPV) have proven to be a smart choice for parking facilities. With
increa@ energy usage and operating expenses, solar PV parking lots offer a solution
for facility owners looking to counteract the increase in energy demand. Shade
structures can be a great addition to any parking lot, as they provide numerous benefits
as well as the potential to carry solar panels. Adding shade structures to a parking lot
can reduce lighting costs through the installation of energy-efficient LED lighting under
the structures in place of the often low-efficiency light poles in many lots. Additionally,
elevated shade structures - sometimes called carports - help keep cars dry, provide

security from sun and rain, and keep cars generally cooler.



Given the advantages of both PV cell energy generation, and having solar
shades in car parks, it is only reasonable that UniMAP should have its very own solar
shade car parks. The University Library is the most appropriate location to build the
solar shades. Hence, the Solar Shade Development and Implementation Project (SSDIP)
is incepted. To make the SSDIP truly successful, it should be carried out using project
management (PM) principles. If performed well, the SSDIP is envisioned to be a model

for the application of PM fundamentals in any green projects in the future.

Project Management (PM) is an organized and systematic process\é’activity
of planning, organizing, motivating, and controlling resources, proced@ protocols
to achieve specific goals. A project has a beginning and an en Qd is designed to
produce a product or a service. It comprises many elements \\hlﬁi, when executed in a
systematic and orderly fashion, will give results that are jx@@ with what are originally
planned for the particular project. However, PM\@ementation is not without
challenges. The primary challenge of PM is to atbieve all of the project goals and

objectives within set constraints. \Q

\Q)t}
O
xQ
O

The university’s eledchty bill is very high, and hence there is a need to find

12 Problem Statement

ways to reduce it.To ~at the moment, there is no proper shade for cars that are
parked in the Unjveg&Library parking space. Given the advantages of solar shades,
and the need ‘to%a}e a comfortable parking space at the University Library vicinity, the
Solar Sh é@i’elopment and Implementation Program (SSDIP) is incepted. It serves
as a n@l for project management (PM) principles to be used in other green-related
campus projects that are currently carried out. If PM principles do not underlie the
execution of gree-based campus projects, the chances of success of the projects are

reduced.

1.3 Objectives of Study

The objectives of the study are given below:

1.3.1 To design a solar shade structure to be used in the University Library car
park.



1.3.2 To develop an implementation action plan to run the project
1.3.3 To use project management (PM) tools in the planning and

implementation of the project.

1.4 Scope of Study
The study is limited to:

1.4.1 Theoretical planning and implementation only.
1.4.2 The use of simulated / extrapolated data only. \(s\\
1.4.3 Calculations of electricity cost savings in UniMAP Pa&@ra campus

only. Q
OO

The work is focused on developing a solar.@ system in the vicinity
ofUniMAP’s Pauh Putra Library campus. Due to ti N d financial constraints, the

work is theoretical in nature, and does not invol@an actual construction of a solar

shade.
6‘0

x<Q
1.5  Significance of Study ®0
] N
O

This study represef@ an opportunity for UniMAP’s many green-related

projects that are curren ‘Qried out to learn the use of project management principles
in the planning an cution of the projects. To add, the complete documentation of
the SSDIP ca beMused as the basis for actual implementation of the project in the

future. This\will help in the reduction of electricity bill, and the increase of comfort of

the Usity Library users.

1.6  Project Deliverables

The deliverables of the project are:

. A full solar shade plan, designed specifically to meet UniMAP’s unique
requirements of cost, location, and energy efficiency.

. A relatively comprehensive ‘blueprint’ of a solar shade project proposal that can
be used by UniMAP in the future.



. A complete project management (PM) documentation of the proposal and its
simulated implementation.
1.7  Methodology

The work essentially comprises two main parts, namely the design of the solar
shades, and the development of PM documentation. The design work comprises
developing the appropriate solar shade specifications and the actual drawing up of the
shades. Three designs are completed, and a selection process is carried out to choose the
most suitable design. As for development of PM documentation, all relev @M tools
are studied, and the ones most suitable for UniMAP’s SSDIP ected and
developed appropriately.

\
1.8 Thesis Structure (b

*

The thesis comprises (1,2,3,4,5,6) chapters, {@\ each chapter containing the

following: ﬁo
80
\J' B
* An overall introduction to&&lesis.
D 3. J
2 |
* Literature review of project management and solar PV projects around the
world, especia&y’x the USA.
N >
‘ A
e Xy
¢ Ther @1 methodology. There are two parts of the work — (1) project
management, and (2) designing of solar shades. Both are carried out almost
ighultaneously.
J
2 v \
(,hap’tL &)+ Results and discussion of work on the project management component.
* Results and discussion of work on the design of solar shades ]
J

* An overall conclusion and future work. J

M * An overall discussion of both project management and design of solar shades.]



CHAPTER 2
LITERATURE REVIEW
2 Introduction

This chapter presents a review of literature related to project management
(PM), and the PM tools and techniques involved. In addition, green-related projects,

particularly solar PVs from around the world, are reviewed. Case stud f green

O
o@
O
-l

Project management (PM), as a discipline, is@rganized way of carrying out

projects in a few selected universities abroad are also given.

2.2 Project Management

a huge task that requires a series of steps and firbcesses to be taken. In terms of
definition, project management is “a tempora@eavour undertaken to create a unique
product or service or result” (Americ onal Standard ANSI/PMI 99-001-2004).
Another way of putting it is that, it ié@unique process, consists of a set of coordinated
and controlled activities with s d finish dates, undertaken to achieve an objective
conforming to specific reql@ments, including the constraints of time, cost and
resources” (ISO 10006 r‘?t)can also be seen as “a high-value, time-bound, special
mission of creatin@oduct/facility, with pre-determined performance objectives,
generally stat \in terms of quality specifications, completion time, resources
constrain&ﬁd\budgeted cost” (UddeshKohli, 2007).

CC%xccording to Juran (2008), a project is a “problem scheduled for solution. As
in any organization, every department has specific functions set up to perform specific
tasks. According to Duncan (2000), works that are performed in an organization are
usually categorized into two, and they are operations or projects. Both are quite similar,
in that they must be planned and executed by the staff of the organization. Because of
this similarity, operations and projects are usually used interchangeably. However, they
are actually fundamentally different in terms of their nature and time. Operations are

repetitive and usually pre-defined, and their existence goes along with the existence of



the organization. On the other hand, projects are temporary in nature. They have a

definite start and end dates, and they are uniquely different for every product or service.

Projects play important roles in an organization’s business strategy. They can
be based on correction, problem solving, developing, campaigning, and so forth. Each
step of the project is normally very detailed. The Plan-Do-Study-Act (PDSA) frame is
quite popularly used in any project execution (Kotnour, 1999).The elements of
planning, doing, studying, and acting are discrete, but they are performed interactively.
More often than not, each of these project management processes overlap a@k\fhey are

revised constantly, despite the dissimilarity in the scope and nature 3\1\% different

projects. Q%
C)O

Every project is managed and implemented diffe due to the diversity of
every factor which may impact on the processes am@come of the projects. These
factors can be any aspects related to the project: sizg, complexity level of the project;

experience, professional level of project teams@ ss to resources; project management

organization structure and so forth. %)
| * Responsibility of top 0 * Implementation and
management @ | realization

¢ Communication

¢ Training

o Awareness

* Operational Control

| ® Energy policy

| * Management representative
* Energy review

| * Objectives and action plans

Monitoring

* Analysis

* Corrective Action
* Preventive action
e Internal audit

* Mana mleview
|  Ne tegic goals
v Opt ation

Figure2.1: The Plan — Do — Act — Check Cycle

The project management process (Figure 2.1) diagram is a continual
improvement process to achieve the objectives related basic PDCA diagram that is

found in many text books. It is more complex, and applies the interrelationship among



and the processes in the group. As can be seen, there are still four elements (plan, do,
check/study, and act), but each one of the elements is described further. More detailed

description of the elements in the diagram means more guidance for the user.

Project management is a challenging task with many complex responsibilities.
Fortunately, there are many tools available to assist with accomplishing the tasks and
executing the responsibilities. Some require a computer with supporting software, while

others can be used manually. Project managers should choose a project management

O
Of the many tools and techniques in the project n§®nem body of

knowledge, Work Breakdown Structure (WBS), Gantt Charts,{&l’
Path Analysis Flow Diagrams), and Network Diagras % the most popular. In

tool that best suits their management style.

iagram (or Critical

addition, there are numerous considerations that make\@r way in different forms and
formats that can make it simpler to execute a préjdct successfully. Some commonly
used PM tools will be discussed later in this ch@ s

)

2.2.1 Project Management %,o\u'tion and Control

o

During the e@xtion of project, it is important to control the project in
order to avoid an;f%stakes. To minimize risks from happening, the resources,
costs and of work should be monitored. The team leader should check
the a\ia' ‘b ity of materials, and at the same time to see if the costs of the
m@ are not different from the planning. As the project starts, its progress

u

@ d be checked always to guarantee the quality of the project.

In a project, it is possible for changes to be made. Changes may happen
either from the customers or they can be internally driven. If changes are to
happen, they must happen early project to save the overall cost of the project.

Figure2.2shows the graph of cost of change against project life cycle (Dennis,
2013).



Project Project completion
authorization and handover
A

Concept and | Start-up | Detailed Main project execution phase | Test and Ongoing Al
business case | phase design Period of greatest expenditure | debug operation &
P ok

[ | | |
A

—-/

3

Cost of change

>
-
Time

N

Figure 2.2: Cost of change against project life cycle . \@Q
3

Changes in a project can affect the quality of %ect. That is why
changes are seriously taken into consideration. Makj u@nges involve many
aspects such as cost, activity sequences, and ‘&\esources. Therefore, it is
necessary to have a formal change control p ég\s to ensure that the issues and
the project budget can be controlled ef{eQ g.

If the changes are requb&@d?he outcome may be one of the following:
the change is authorized, KQ; ange is given limited approval, the request is
returned for clarificatio Qaltemative course of action, and finally, the change
request is rejected%Qhe changes will be made or in the project, the
communicatio@xone of the main in order to ensure that project run efficiently.
Communid(@h is also to avoid any misunderstanding during the project. As the
project\%nager, it is important to have good skill in communication and

5}%@.

Communication in a  project is  another  important
aspect(Harper&Douglas,2013). Communication is not only telling workers what
the project manager expects on the worker. Successful communication is about
being there for all team members, and to always keep in touch with the real

challenges of the project.

There are some methods that can be used in communication, and they

are either active orpassive ways. Active methods are likes face to face meetings,

9



video conferencing, telephone conferencing, stand up presentations in person,
and webinars. In contrast, passive communication methods are include pod cast,

web cast, email, intranet bulletin boards, blogs, website or table top presentation.

In planning the communication of the project, the reporting schedule
can be used to help identify the frequency and types of information required by

different stakeholders. The reporting schedule can be look like the Table 2.1

Table 2.1: An example of reporting schedule \(s\\

QO

Stakeholder| Reporting Format Preferred en Person
needs medium_ responsible
Sponsor Status Spreadsheet Email \_] Mesting Project
report - for schedule last Manager
including and budget 2 Mon. of
schedule, status, table it each
budget, for scope = to month
variances, status and ( to prior to
issues issues pluso ,  face Board
one page meeting meeting
summan%

<@
2.2.2 Work Breakdown %e
©

Dividing, %ngex projects to simpler and manageable tasks is the
process identifigd\as Work Breakdown Structure (WBS). Project managers use
this method\\&lmplify project execution. In WBS, much larger tasks are broken
down @anageable chunks of work. These chunks can be easily supervised and
es&esged .WBS is not restricted to a specific field when it comes to application
@elbard et al., 2002) This methodology can be used for any type of project. The

following are a few reasons for creating a WBS in a project:

. To have an accurate and readable project organization

- To have a more specific assignment of responsibilities to the project
team

. To indicate more clearly project milestones and control points

- To facilitate in estimating the cost, time and risk of the project

10



. To show the project scope, so that stakeholders can have a better

understanding of the overall project structure.
2.2.3 PERT Diagram

PERT means ‘program evaluation review technique’. It is essentially a
planning and control tool used for defining and controlling the tasks in a project.
PERT is sometimes called Critical Path Method (CPM). Hence, they{e often
used interchangeably. A PERT diagram comprises numbere es that
represent events or milestones of the project. The nodes are link \r vectors (or
directional lines), whereby the direction of the vector repreé% the sequence of
the tasks to be carried out to complete the projet& ome tasks must be
performed before other tasks are performed. These\ s are called dependent or
serial tasks. As for tasks that are not de@nt, they can be performed
simultaneously, and hence they are S@i parallel or concurrent tasks
(Mclntosha & Mc Cable, 2003). e}‘O

x<Q

In some projects, théére tasks that must be performed in sequence,
but they do not need r@xces or a fixed completion time. These tasks are
considered to ha}v Q'ent dependency’. In short, PERT charts portray
graphically t{&@\elationships of the elements of a project and the sequence

the activiti
N
9

\Y
o z&\(\dentify the specific activities and milestones. The activities are the tasks

t be performed. PERT planning involves the following steps:

@he project, while milestones are the events that mark the beginning and the
end of one or more activities.

. Determine the proper sequence of activities. This step may be combined
with the point above because the activity sequence is evident for some tasks.
Other tasks may require some analysis to determine the exact order in which
they should be performed.

. Construct a network diagram. Using the activity sequence information, a

network diagram is drawn showing the sequence of the successive and parallel
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