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Abstract: Determining strategic solution for improving quality which has an impact on
increasing safety factor is the aim of this research. Therefore, planning on a construction project
must be a bridge that links between the process improvement, priorities that support success, and
the organization's long-term strategy. This study uses literature study approach that focuses on
nuclear facilities and other energy projects which further explain the elements of project planning
factors in the construction phase. Brief interviews to experts have been conducted as a validation
tool. The main factors for strategic project planning are risk management, modularization,
technological uniqueness, project typology and governance.
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1. Introduction

Leadership and commitment, project planning, and
safety culture are factors that dominantly affect the
construction quality of radioactive minerals processing
pilot plant". Construction quality improvement is a
successful implementation of quality management
systems. The quality of construction that provides a
safety factor in the construction of a pilot plant of
nuclear fuel processing is affected by monitoring and
supervision!). Strategic planning is important to be
understood in order to attain project excellence. The
reason is because quality management system is the main
issue to achieve the integration of quality values, purpose
and practice of the project success 2. Besides, quality
management for conformance to specification challenges
the organization to improve continuous quality in
number of critical inputs, process and output *. Those
factors are the basic need to achieve Project Quality, and
then Quality Projects firmly establish project excellence
with exogenous factors namely the concept of
operational excellence and Self-Assessment . Good
planning in scheduling and cost projection is the
powerhouse needed to achieve high quality product ¥.

Adequate energy supply at reasonable prices is
necessary for the people’s live, economic and industrial
activities of the country © . Indonesia's nuclear industry
is currently facing an increasing need for nuclear fuel
and requires an increase in mineral separation technology
- such minerals of the host rock. In response, the
strategic planning of nuclear facilities construction must

fulfil safety requirements, including those specified in
IAEA safety standards 7. Nuclear facility is a complex
infrastructure. The normative planning process at the
construction large and complicated project technically
consists of five phases, as follows, preparing planning
process, gathering information, creating the plan,
disseminating information, and evaluating the planning
process 2.

Construction is a project based industry which means
the definition of quality in the construction is by
fulfilling the customer’s expectation ®. Therefore,
strategic planning on a construction project should be a
bridge that links the process improvement, with priorities
that support success and the organization's long-term
strategy ?. In the other words, integrating a strategic plan
involves efforts to balance the needs of stakeholders such
as clients, developers, users and the community,
integrating the roles and responsibilities of many parties,
and linking customer quality expectations with specific
objectives and processes throughout the design and
construction phases '%. For developing construction
company, planning is a procedure, a detailed manual
standard planning steps about who does what, when and
how M. In most construction companies conducting
formal planning, the primary focus is on time planning,
and as well as to a lesser extent on resource allocation
and its cash-flow implications. They key issue of how to
carry out the work (i.e. the method statement) does not
receive due attention '?).

Several previous studies claimed that planning is one
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of the dominant factors of the project quality. It is an
integration of quality plan '¥, planning in program '¥,
organizational resources 'Y, internal procedures'® and
project planning". In addition to it, there are several
further studies related to strategic planning, namely
characteristic, focus and process '?, role'??, and
relationship between strategic planning and project
excellence '7.

Project planning in an organization and also in a
system has been most of the time topic in the previous
studies. No study has ever discussed about a model of
project planning for radioactive minerals processing
facility yet. This model is expected to be a solution for
future development of the processing facility particularly
in improving construction quality that provides a safety
factor. This research addresses the gap with a literature
review approach and interviews with experts involved in
this field.

2. Methodology

This paper uses literature study approach. A reviewer,
for instance, might show a bias by omitting or neglecting
some portions of the literature because of his or her
preferences or mistakes '¥. The data analysis used deep
analysis i.e. literature review. The advantage of the
literature review is that a researcher can examine the
state of knowledge of a specific topic !2292D), The
specific topic of this paper is project planning for a
radioactive minerals processing facility. The literature
study has been conducted on case studies of nuclear
facilities projects and other energy projects that explain
the elements of project planning factors in the
construction phase. Then the results of this literature
review are elaborated to be more specific for a
radioactive minerals processing facility with experts’
opinions. The experts in this study have the requisite
work experience of at least ten (10) years and are the
experts on safety, project planning, technology auditing
for nuclear energy technology.

The strategic project planning consists of several
supporting sub-factors which have several activities that
can be done. The risk management is one of the
sub-factors, as conducted in Poland using IRDM
(integrated risk informed decision making) with the
Value Tree analysis questionnaire model ?». In China’s
construction project, the risk management is carried out
with 6 (six) steps in the process, i.e. step 1: risk
assessment, step 2: Response options; step 3: control,
step 4: forewarning, step5: communication, step 6:
supervision and report 2.

The second sub-factor is the generator modulation
model. Performance improvement for infrastructure
projects through modularization has been carried out
over the past few years. There are two types of
modularization including one factory with a dependent
module, which is a the manufacturing process of the
manufacturing module where the delivery and

installation process in the field contains complete
assemblies (i.e. modern large power plants such as
AP1000)*», and modular unit (many factories with
independent modules), which is a factory for producing
some modules that can be used independently (for
example Small Modular Reactors like Nuscale)?-29,

The third sub-factor is project typology. The project
typology consists of year, geographical location, cost and
construction time 29?7, The next sub-factor is
uniqueness of technology. Poor performances in planning
and constructing power plants have been frequently
associated with FOAK (first-of-a-kind) technologies
2829 The design must be mature and the licensed
problem is resolved before the start of construction 3%,

The last sub-factor is project governance. The
literature considers that “project governance” as one of
the key aspects in the delivery of megaprojects V. There
are some forms of project governance i.e. partnership,
corporate partnership/joint venture, project joint venture,
public private partnership (PPP), consortium 3" and the
existence of SPV (special purpose vehicle) or SPE
(special purpose entity)*”. The summary of literature
study on project planning factors variables is shown in
Table 1.

Table 1. Independent variables in research

Supporting ..
No sub-factors Activity
1. Risk IRDM (integrated risk informed
Management  decision making) with the Value Tree
analysis questionnaire model
6 (six) steps in the process, i.e. Step 1:
risk assessment, step 2: Response
options; step 3: control, step 4:
forewarning, step 5: communication,
step 6: supervision and report
2 Plant a single plant with dependent module
Modulation Modular unit (many plant with
Model .
independent modules)
3 Project e  year
Typology e  geographical location
e  cost and construction time
4 Uniqueness Use of existing types of technology;
of avoid using FOKT (first of kind tech.)
Technology ~ The design must be mature and the
licensing problem is resolved before
the start of construction
5. Project * Partnership

Governance ¢ Corporate partnership/joint venture
* Project joint venture
 Public Private partnership (PPP)
» Consortium

Those 5 (five) supporting sub-factors and 15 variables
are used to answer research question on what model of
project planning suitable for a radioactive minerals
processing facility that can be a solution.
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3. Result and Discussion

The previous study showed that the regression
coefficient (R) of the dominant factors is 0.930. This
means that 92.3% of the factors affecting the
achievement of the construction quality of the pilot
plants are rarely determined by leadership and
commitment, project planning, and safety culture V. The
value of project planning was -0.616 .

According to the results of the project planning
literature study for the solution model, there were 5
(five) sub-factors and 15 (fifteen) activities shown in
Table 1. Furthermore, based on the case study (a
radioactive minerals processing facility), the initial
solution model is produced with 5 (five) sub-factors and
9 (nine) activities (Fig.1). The six activities are
considered irrelevant to the construction of the pilot
plant.

Risk Management Modulation Maodel
SIEE AR CSEMA MY Asingle plant with dependent modules
STEP 2: RESPONSE OPTIONS Frer " E
STER 3: CONTROL (modularization)
STEP 4: FOREWARNING
STEP 5: COMUNICATION
STER 6: SUPERVISSON AND REPORTING
Project
| Planning Uniqueness of technalogy
Project Typology
* Use of existing types of
* Year technology, avoid using FOKT (first
* Geographical of kind tech.)
Location * The design must be mature and
* cost the licensing problem is resolved
= time before the start of construction
Private Public Partnership

Fig. 1: The initial model solution for Project planning

Interviews with the experts are carried out in order to
validate the initial solution model of project planning
factors. 75% of the experts hold a master’s degree and
25% hold a doctoral degree. In the first sub-factor, 80%
of the experts acknowledged risk management without
reservation, and the other 20% agreed with notes. These
experts added corrective actions to the activities in the
step 5 of the risk management sub-factor. 100% of the
experts have agreed to add Domestic Component Level
activity in the project typology sub-factor. 80% of the
experts have agreed that modulation model with each
sub-system or sub system module can reduce the risk of
function, cost and time. For the uniqueness of technology
sub-factor, 100% of the experts agreed without notes.
The summary of experts’ comments on the model of the
initial solution of project planning factors can be seen in
Fig. 2 and the quantitative summary of the experts’
answers is shown in Fig. 3.

Madulation Model

A single plant with dependent modules
[medularization), each sub-system or system module
reduces the risk of function, cost and time

I

Risk Management

STEP 1: RISK ASSESMENT

STEP 2: RESPONSE OPTIONS

STEP 3: CONTROL

STEP 4: FOREWARNING

STEP 5: COMUNICATION AND CORRECTIVE ACTION
STEP 6: SUPERVISION AND REPORTING

Project Typology

* Year
* Geographical Location
. cost

* Time
* Domestical component
level
project governace

Private Public Partnership

Project
Planning

Uniqueness of technology

* Use of existing types of
technology, avoid using FOKT (first
of kind tech.)

* The design must be mature and
the licensing problem is resolved
before the start of construction

Fig. 2: The validated project planning solutions model

120%

100%
80%
60% ® agree with note
a0 i agree
20%
0%

risk project  Modulation unigueness
management typology model  of technology

Fig. 3: The quantitative summary

Risk management is carried out to anticipate the risks
that might occur in the construction of the pilot plant by
identifying the risk response as well as continuing the
supervision and communication between stakeholders
and conducted corrective actions. All of these activities
are summarized in a risk management report in the
construction of the pilot plant and are used as a database
for learning (lesson learned) for the next construction of
nuclear facilities. The pilot plant modularization system
is a free module system or individual module on each
system and sub-system, hence reducing function, time
and cost risks 2. In terms of technological uniqueness,
this pilot plant does not use first of kind technology
(FOKT) as in China (The Royal Academy of
Engineering, 2010), the technology used has reliability
proven and the licensing process has been completed
before the construction phase such as in China, French
and English 39,

The project typology sub-factor is characterized by the
year built, geographical location, cost and time of
construction 27, the results of the interview with the
experts added the domestic component level (TKDN) as
one of the characteristics. The pilot plant for processing
uranium, thorium and rare earth metals was built in 2016
in Indonesia, where processing technology at the
laboratory level has been mastered 7. It is located in
Pasar Jumat area in South Jakarta, particularly at the
Center for Nuclear Minerals Technology - National
Nuclear Energy Agency (BATAN), where access to the
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pilot plant can be easily traversed by transportation
modes used to construct equipment and materials. The
level of use of domestic components (TKDN) in the pilot
plant construction has been required in the auction
document 3. The construction time of the pilot plant is
240 calendar days since the kick-off meeting was held on
April 17, 2016. The cost for the construction of the pilot
plant is taken into account by involving various parties to
obtain the calculation in accordance with the need for the
construction of a pilot plant.

Center for Nuclear Minerals Technology regulated the
project management and worked with construction
companies that won the auction process as well as with
new organizations that make it possible for things to go
wrong during the construction process. Therefore, the
reason to conduct the assessment of the pilot plant
project planning for the separation of Uranium, Thorium
and Rare Earth is rarely carried out through comparison
of ideal conditions in accordance with the above model
with the real conditions of project planning, including the
organizational  structure, = communication lines,
supervisory functions, and command lines. Some of
strategies that can be done to anticipate problems are that
we should review the contractors’ project documents
thoroughly, give comment to unclear organizational
structure, command flow and communication, conduct
the daily, weekly, and monthly meeting to understand the
project progress, construction supervisor competency
training, and last but not least is to establish the same
vision and mission for the project between the supervisor
and project owner.

4. Conclusion

The solution model composed by sub-factors and the
specific activities greatly affect the achievement of
construction quality. A validated solution model
application provides an overview of project planning
conditions at the pilot plant. The result model provides
an understanding that increasing project planning factors
in achieving pilot construction quality of processing
Uranium, Thorium and Rare Earth Metals processing is
influenced by risk management, modularization model,
technological uniqueness, project typology and project
governance. The solutions generated from this research
are useful in determining strategies for improving the
construction quality which have an impact on increasing
safety factors. However, the effectiveness of the main
factors and its activities still need to be monitored and
measured.
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