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Project:

Risk Identification and Analysis (Based on the project you chose in APM)

The objective of this report is to identify project risks, prepare a risk probability matrix,
and carry out an analysis of selected risks. Referring to the project you select in Advanced
projects management APM course, your task is to prepare a risk management plan that
identifies potential risks in the selected stage of the project and identify risk management
strategies.

From the course content and readings, you know that the overall purpose of risk planning
is to anticipate possible risk events and be ready to take appropriate action when risk
events occur—to eliminate or reduce negative impacts on the project.

You may wish to begin this exercise with a brainstorming about potential risks to get
candidate risks “on the table” for consideration. And then identify and refine that wording
for risks that have some realistic chance of occurring in this stage. For example, potential
weather problems present a real obstacle to completing field data collection by the
planned completion date. It is also an issue that the project manager will ultimately have
to plan for, as opposed to other issues such as a major disaster (e.g., your office burning
down), is not a high-enough probability event that requires much time in planning. As
described below, you will select several of the identified risks and carry out a risk analysis.

You will use the distilled list of risks to make a risk probability/impact matrix. The matrix
will have at least three categories (high/medium/low) for probability and impact.

Remember that it is important to name risks effectively—use words that describe the risk
event and point to the impact on the project (e.g., “injury of field technician disrupts data
installation work”).

After completion of the risk matrix, document a risk analysis for the selected risks. This
detailed documentation for that selected risk will include:

o adescription of the risk and potential impacts (schedule, quality of work, cost, etc.) on
the project.

« indicators or triggers that would be monitored to help identify the risk as early as
possible.

e specific risk response strategies to take.

Using probability and impact matrix calculate the Expected Monetary Value (EMV) for all
risks that have the impact in terms of cost $$.

Best of luck...
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Risk Identification and Analysis for Saudi Aramco North Admin Building Voltage

Conversion Project, Ras Tanura

1. Introduction

Electricity demand in Saudi Arabia has increased significantly over the past
25 years. Nowadays, Saudi Arabia and few other countries are utilizing a dual-
voltage power distribution system in which 127 Volts is used for commercial and
residential buildings, whereas industrial applications and large commercial
buildings require 220 Volts for operation. Currently, more than 70% of world
countries are using a 230/400 Volts distribution system (Saudi Electricity
Company, 2020) [1].

On August 31, 2010, the Kingdom of Saudi Arabia Council of Ministers
approved the change of voltage to the international standard (400/230 Volts, AC,
60 Hz) as recommended by the International Electrotechnical Commission (IEC);
the organization that prepares and publishes international standards for all
electrical, electronic, and related technologies (Saudi Electricity Company,
2020) [2].

In compliance with the Saudi Government Directive, Saudi Aramco has
decided to convert all its office buildings from the existing voltage of 208/120V to
the new voltage standard of 400/230V. According to the dynamic environment and
the unique nature of projects, risks and uncertainties are inevitable. Risks can
negatively influence a project's scope, schedule, and baseline cost. Therefore,
organizations should adopt risk management analysis techniques based on project

characteristics to ensure sustainable firm performance (Larson & Gray, 2013) [3].

This research paper aims to discuss the potential risks associated with

Saudi Aramco North Admin Building Voltage Conversion project.



Literature Review

This section consists of two subsections. First, a review of project

classification studies including typologies and considering project types. Second,

a review of risk classification approaches taking into account risk categories.

2.1

2.2

Project Classification

A set of factors like organization structure, engineering, innovation,
and product development have a great influence on the frameworks of
project classification. Blake (1978) divided the projects into minor and major
[4]. Henderson and Clark (1990) ignored the industry type while
categorizing the projects. He linked the classification system to the level of
innovation and creativity [5]. Wheelwright and Clark (1992) stated that the
main criteria for developing a proper classification system is through
considering the in-house company's product portfolio that focuses on a
single industry and small projects [6]. Vaidyanathan (2013) classified the
projects based on the main technological factors like uncertainty,
complexity, and interdependence [7]. Bangsgaard (2010) mentioned that
manufacturing, scientific research projects, industrial, and management are

the four groups for his classification structure [8].
Risk Classification

The most common elements that hinder a project's performance or
lead to failure to accomplish project goals are risks and uncertainties (Fang
et al., 2012) [9]. Risks can influence a project positively and negatively and
have a direct impact on the scope, quality, cost, and schedule. A negative
risk outcome results in losses (Webb, 1994; Chapman, 2003) [10].
Organizational environment, team knowledge, user involvement, and
software development lifecycle are the key factors used to classify the risks
(Wallace et al., 2004a; Han and Huang, 2007) [11].



Methodology

This section focuses on the implemented methodology and the tools used

to identify and manage the risks associated with Saudi Aramco North Admin

Building Voltage Conversion Project. A risk management technique called

Expected Monetary Value (EMV) was used to compare risks and provide

quantitative risk analysis to the data that was collected from previous projects’ risk

registers.

3.1

3.2

3.3

Safety Management Guide

The Safety Management Guide is considered as one of the main
references to guide everyone to prepare a proper Job Safety Analysis (JSA)
before carrying out any critical jobs. The basic objective of this document is
to allow job performers to identify the potential hazards and then provide
control measures to eliminate or mitigate these hazards (Saudi Aramco
Safety Management Guide, 2013) [12].

Job Safety Analysis (JSA)

The JSA is a risk management tool required to be conducted for all
the critical jobs when there are missing or inadequate control measures like
current operating procedures and safe work practices. When JSA is
performed correctly, this process can prevent and reduce injuries and

incidents (Saudi Aramco Safety Management Guide, 2013) [13].
Risk Assessment Matrix

A risk assessment matrix is used to identify the potential risks of jobs
and prioritize JSAs based on hazard severity and probability of occurrence.
It allows the user to determine the potential risk of a job by selecting the
likelihood (frequency) and severity (consequence) that can result from the
hazards associated with the job (Saudi Aramco Safety Management
Guide, 2013) [14].



Likelihood* Risk Level

. Medium | Medium High High High
> very High | o 5 (5B) (5C) (5D) (5E)
4 High Medium | Medium | Medium High High
(4A) (4B) (4C) (4D) (4E)
3 Medium Low Medium | Medium | Medium High
(3A) (3B) (3C) (3D) (3E)

> Low Low Low Medium | Medium Medium
(2A) (2B) (2C) (2D) (2E)

1 Very Low Low Low Low Medium Medium
(1A (1B) (1C) (1D) (1E)

Hazard Severity/Consequence** Very Low Low Medium High Very High

A B C D E

* Likelihood Values Based on Table 2 Criteria.

** Hazard Severity/Consequence Values Based on Table 3 Criteria.

Table 1: A Risk Assessment Matrix.

Table 2 guides estimating the frequency for each identified hazard that will be based on

historical data as well as engineering judgment.

Level |Frequency Description
1 Very Low Never heard of in the industry
2 Low Some incidents have occurred in the industry
3 Medium Incident has occurred in Saudi Aramco
4 High Has occurred several times in Saudi Aramco
5 Very High Has occurred several times in facility, proponent organization or project

Table 2: Likelihood Categories.




Table 3 guides estimating the hazard severity/consequence of each identified hazard in

terms of impact on people, environment, economic, and company reputation.

Level [ Severity Description
People No injury or damage to health
Environment No or slight effect/damage within a system
1 Very Low - - - -
Economic Slight damage and/or operational impact < $10K
Reputation No impact and no public concern
Minor employee injury or damage to health not affecting work
People o : .
performance nor requiring treatment beyond first aid
2 Low Environment Minor contamination within fence; no permanent effect
Economic Equipment damage and/or operational impact < $100K
. Slight impact and no public concern. Public or media
Reputation .
awareness may exist
People Serious employee injury or health effect that can result in lost
P time injury, restricted work or irreversible health effects
Environment Localized effect within the plant fence with limited
3 Medium damage and spontaneous recovery
Economic Equipment damage and/or operational impact < $1 MM
. Regional public/media attention, causing considerable
Reputation S
reputation impact
Single employee fatality or permanent disability, or some
People : .
impact on third party
; . Severe damage to be extensively restored with no
& High | Environment mag . y
significant lasting consequences
Economic Damage and/or operational impact < $10 MM
Reputation National public or media attention
People Multiple employee or third party fatalities
Damage extending over a large public area or
: i environmentally sensitive area(s) w/ significant consequence
5 Very High Environment y (s) g q
and loss
Economic Equipment damage and/or operational impact > $10 MM
Reputation International public/media attention, with severe impact

Table 3: Hazard Severity/Consequence Categories.

Once the potential frequency and hazard severity are determined, a risk level can be
obtained for each job by plotting the frequency and consequence in the risk assessment

matrix as illustrated in Table 1.



Discussion and Results

This section aims to identify a set of potential risks, provide a risk probability

matrix, and carry out quantitative risk analysis using the Expected Monetary Value

(EMV) risk management technique for the selected risks which are associated with

Saudi Aramco North Admin Building Voltage Conversion Project.

4.1

4.2

Hazards ldentification Plan (HIP)

The HIP was formulated for implementation in compliance with Saudi
Aramco General Instructions, safety policies, and standards. This is a
confirmation of the commitment of the contractor "Alascon” to safeguard,
protect the lives, and property of Saudi Aramco and any other third party in
connection with the work to be performed. To achieve this objective,
Alascon's construction management, in coordination with the concerned
Saudi Aramco Project Engineer and proponent as required, had to make a
joint site visit to identify the potential hazards of the work to be undertaken
and to initiate control measures to maintain adequate safety for the duration
of the work (Saudi Aramco Safety Management Guide, 2013) [15].

Expected Monetary Value (EMV)

An Expected Monetary Value (EMV) is an effective tool that uses the
guantitative approach to compare and analyze a variety of risks for a
particular project. It uses both the probability and impact of a risk to perform
the required calculations. The multiplication of the impact and the probability
of a certain risk can give us the contingency budget which is used as a
precautionary action to cover the impact of the risks in case they happen.
After conducting the risk management analysis and acquiring the
contingency budget, the project manager can ask the top management to
add this budget to the initial fund specified for the project (Saudi Aramco
Safety Management Guide, 2013) [16].



e e Potential Risk Risk Probability |Cost Impact| Expected Monetary Value (EMV) Risk Mitigating Actions and Control
P) o (P*1) Level Measures
Scope of Project purpose and need are Define the purpose accuratel
Work Ject purp ‘ 0.6 $15,000 $9,000 High ‘ purp urately
not well-defined in the project charter
Development
Scope of ; ’ " Define the scope via design
Work Pro]gg;ig;z'ﬁ]?sﬁ:g:ni“\llg{:ble 0.5 $20,000 $10,000 High workshops with input from
Development P Subject Matter Experts (SMEs)
Scope of . . Conduct regular scheduling
Work R e Y 0.6 $25,000 $15,000 Medium | workshops to clarify the plan
defined or understood L
Development and individual tasks
Driver must be certified -
Mobilization | Vehicle collision into equipment 0.8 $35,000 $28,000 Low Safety signs and barricades
must be installed
S Back injuries while lifting heavy - o .
Mobilization items 0.6 $50,000 $30,000 Low Utilize proper lifting techniques
Welding and . . Isolate welding area with fire
Grinding Fire 0.4 $75,000 $30,000 Medium blanket
. . Leather gloves and leather
Weld.lng' stigl | et Elidie = Contee e ok 0.4 $70,000 $28,000 Medium body protection shall
Grinding surface .
be worn for protection
A site inspection must be
Excavation Damage underground utilities 0.3 $80,000 $24,000 High conducted prior to issuing the
appropriate work permit
Spray water to control dust -
. Dust Inhalat|0(1, Nmse and Eye 05 $60,000 $30,000 Low _ Wear the appropriate PPE_S
Irritation like safety goggles and hearing
protection items
Shutdown
and Unit Unit activation during repair 0.2 $90,000 $18,000 High Use Lockout/Tagout
Isolation
Disconnection Ensure double insulation and
of Electrical Electric Shock 0.1 $100,000 $10,000 High proper grounding for portable
Supply electrical power tools
Installation of Use ledd dt
Lighting Fall from height 0.5 $65,000 $32,500 Low Se€ ledder and temporary
> elevated platform
Fixtures
$685,000 $264,500

Table 4: Potential Hazards with Saudi Aramco North Admin Voltage Conversion Project.

5.

Conclusion

According to the analysis of the risks conducted in the above table, It can be

observed that the cost of rectifying the risks occurring in the initial stages is much lower

than those arising in later stages. The potential impact on the project is $685,000.

However, the project manager can only ask for the contingency budget which is $264,500.
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