


Review on the future of Autonomous Vessels

The world is interconnected through global trade on the basis of a transportation industry. And, it will continue to
grow, with a predicted rise of nearly a third in seaborne-trade towards 2030, In other words, the ocean will
experience substantial increases in traffic, pressure will get much higher and risk of marine accidents and incidents
at sea will persist.

This in fact has urged businesses to invest in automation underpinned by transformational technologies of Artificial
Intelligence (AI) and machine learning, as the ultimate solution to improve productivity, efficiency and safety by
eliminating human errors.

By definition, the term ‘autonomous shipping’ is mainly used to describe a self-sailing crewless vessel, but there are
actually various autonomy levels. According to Lloyd’s Register, autonomy levels (AL) ranges from ‘ALO’ meaning
traditional manned ship to ‘AL6’ referring to a fully autonomous ship with the operating system being able to
calculate all the consequences and risks, and make decisions by itself, without any human interference.

Attractive benefits of autonomous and unmanned ships is increasingly being identified and discussed among
maritime businesses. According to research, while cheaper labour cut cost by 60%, automation could cut labour
costs by 90%.

As stated by Rolls-Royce “Many facilities and systems on board are only there to ensure that the crew is kept fed,
safe, and comfortable. Eliminate or reduce the need for people, and vessels could be radically simplified.”
According to studies, the removal of the accommodation structure can result in a 6% reduction of fuel and another
5% reduction in construction costs, while opens up for more cargo space and thus higher freight income.

Increase human safety, monitor cargo conditions, saving headcount, monitoring the machinery performance,
increase cargo capacity and reduce human errors

But despite the potential benefits especially the operational savings, first, there will be a large capital expenditure in
initially investing in the technology, especially in the early stages of its development.

Secondly, there are unanswered legal questions — companies don’t yet know how international laws will apply to
vessels that have no humans on them, as implementation of unmanned ship is illegal according to the minimum crew
requirements regulation. Also, who is liable if an accident takes place?

What would happen if there are problems requiring immediate attention — such as cyber-attack, machinery
maintenance or breakdown, or sudden changes in routes due to unforeseen events,

Automation and Al will become so ubiquitous that displaced workers will have nowhere to go with their current
knowledge and competences. As a result, it will pose a serious threat on many economic and social issues. Society
cannot afford to presume that this digital revolution will create jobs as quick as eliminating them.

Automation and Al is the future that we cannot avoid, but would unmanned ships become one, we are not so certain.
However, the industry still need to act now in order to prepare our current and future workforce — such as
reforming education, boosting training programs that support seafarers to work with Al and automation.

Editorial Board

mESEE

AUIN Jouranal Mo, 41 January 2021



Comparative Analysis of Port Security

Risk Assessment Approaches
Prepared by
Capt. Mohamed Mahmoud Abdel Fattah

(Arab Academy for Science, technology and Maritime Transport AASTMT)

Abstract:

Ports constitute crucial intermodal nodes in the freight and passenger transport
network as well as important border control points. Therefore, their security, and
efficient operation are of paramount importance. not only because of their critical
transport functions but also because of their specific role, as control points, in the
national, regional and global security. Port security assessments provide the
foundation for the effective implementation of the maritime security measures at port
/port facilities. There are different types of risk and important factors which affect risk
assessment. The latter can range from very simple to very complex assessment using
a broad set of tools and information. The main key to port security risk assessment is
choosing the right approach to provide the needed information without overworking
the problem. This paper aims to focus on the process of port / port facility risk-based
security assessment. In this study, a descriptive methodology will be used in order to
analyze the basic concepts related to maritime security and risk assessment. In
addition, available risk assessment approaches used in this field will be evaluated,
with an analytical vision to describe the controlling parameters in these approaches.
The structure, salient features and merits different approaches will be introduced and
discussed. Furthermore, a comparative analysis will be conducted among the selected
approaches highlighting and identifying the most important parameters and criteria
used to evaluate risks in each method. As a main finding of this study, it is clear that
the differences in parameters included in the selected approaches affect their potential
capabilities and suggest that an exhaustive investigation be made to study how
effective each parameter is. More importantly, it addresses the urgent need for a more
comprehensive maritime security risk-based methodology that integrates the
advantages and overcomes the shortcomings of the currently used approaches.

Keywords: Maritime security, Ports, Threat, Risk assessment approaches.
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1- Introduction
The world seaborne trade continues to grow and
constitutes the arteries of global trade; since 1945
it has doubled every decade (Milena and Witold,
2015). In the current economy roughly 90% of all
world trade is transported by the shipping
industry (Alcaide and Llave, 2020). the
importance of maritime transportation to the
world economy is evident. As such, global
economic inter-dependency among nations is
largely reliant on the success of the maritime
industry (Lim et al., 2018).
Although several studies on maritime security
have been undertaken, both academic and
industrial, work dedicated to port security has, so
far, been rather theoretical or technical in nature.
This might be due to ports’ complexity. Contrary
to maritime transport modes, ports facilitate a
complex transport system where there are train,
truck and ship flows as well as cargo and
passenger flows; thus tackling port security is
challenging (Ng and Vaggelas, 2013).
As such, it has become critical to effectively and
efficiently evaluate and manage their risks in
order to protect the people and the environment,
along with maintaining the quality and
performance. Singh (2013) suggested that after
identifying the threats, it is imperative to evaluate
them and determine which security measures are
required to manage risks. Therefore, a risk
assessment approach needs to be conducted
involving every aspect related to this industry,
such as ships, port facilities and other objects
(Parra et al., 2018).
During the 1990s, the International Maritime
Organization (IMO) started to focus on the
interface between a port and ships from the point
of view of security. After the terrorist attacks of
September 11, 2001, the focus was transformed to
a wider concept of security, including regulations
regarding the physical security of ports and ships
(Faz and Orive, 2017).
In response to the growing concern for the
security of ships and ports, the IMO set up new
security regulations implemented in the new
Chapter XI-2 of the International Convention for
the Safety of Life at Sea (SOLAS) and in the
International Ship and Port Facility Security Code
(ISPS Code) on the minimum-security
arrangements for ships and port facilities. The
ISPS Code has been designed with risk—based
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approach. In this context, one of the most
important objectives of this code is to provide a
methodology for security assessment so as to
have in-place plans and procedures to react to
changing security levels and to ensure
confidence that adequate and proportionate
maritime security measures are to be taken when
necessary (Alcaide and Llave, 2020).

This paper aims to focus on the process of
port/port facility risk-based security assessment.
In this study, a descriptive methodology was
used in order to analyze the basic concepts
related to maritime security and risk assessment.
The structure, salient features and merits of the
chosen approaches were introduced and
discussed. In addition, a comparative study was
conducted among the selected methodologies
clarifying the pros and cons and identifying the
most important parameters and criteria used to
evaluate risks in each method.

2. Literature review

In preparing for the writing of this section
relevant areas of literature have been examined
and selected literature summarized. This critical
review is two-fold; it reviews broadly literature
concerning the general concepts of risk
assessment, then converges more specifically
towered literature concerning port security
assessment requirements and port security risk
assessment approaches in particular.

2.1 Risk assessment and its related

notions

According to Parra et al., (2018) a “hazard” is a
condition, characteristic or situation which
exists and has the potential to cause harm. This
state might also potentially lead to an
undesirable event generating risks to people,
environment or corporations (Aven, 2016;
Cameron et al., 2017; Kwesi-Buor et al. 2016;
Singh, 2013; Sullivan and Gianotti, 2017). In
other words, it is the “potential” or “possibility”
to cause damage to individuals, environment and
infrastructure.

On the other hand, “Threats” are situations that
can trigger a hazardous source and raise the risk
probability in a system or infrastructure (Singh,
2013). An “event” is an occurrence that has
associated causes and consequences. Events
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depend on other conditions and, therefore,
comprise different potential outcomes which vary
in severity (Aven, 2016). “Accidents” are
unplanned and unintended events which can
cause damage to people or entities (Kwesi-Buor
et al., 2016). In order to avoid accidents hazards,
threats and risks need to be identified and/or
evaluated .
Risks are unwanted, negative probabilities of
occurrence of an event that can cause an accident,
loss or damage (Aven, 2016). An easier view of
this definition was given by Singh (2017) and
supported by Sullivan and Gianotti (2017) who
represented the relationship of the probability and
the consequence of a risk with the following
formula:

R=P X C
where R is the risk, P is the probability of
occurrence of a hazardous scenario and C is the
consequence(s) of occurrence of that scenario
(Dong and Cooper, 2016). Some risk assessment
techniques begin the process of analysis with a
well-defined “undesirable or top event”; for
instance, the total failure of a system and inability
to perform its functions (Parra et al., 2018).
As a concept of risk management (RM), Fransas
et al. (2012) define RM as a process of handling
risk in a conscious fashion. Moreover, the
application of risk management methodologies
has proven to be an effective and consistent way
to mitigate risk and to avoid the danger of purely
intuitive or experimental decision-making. The
industry in general has developed several
guidelines and standards defining different
approaches to RM with the intention of handling
risks associated with its particular requirements.
According to Parra et al. (2018), a RM process
aims to help in addressing these issues based on a
structured approach to aid the decision-making
process. Typically, this RM framework has four
main phases; hazard namely: identification, risk
assessment, risk mitigation and risk monitoring
(Mokhtari, 2012). In the same context, Zaili et al
(2014), define risk assessment as the central part
of the risk management process. The objective of
risk assessment is to provide information on
which decisions may be made about proposed
actions, the adequacy of risk controls and what
improvements might be required. This

identifying potential hazards or threats,
estimating the likelihood that these hazards or
threats can cause adverse effects, assessing the
possible consequences and developing control
measures to reduce or eliminate the risk that
these hazards or threats impose.

2.2. Risk Assessment Approaches to

Maritime Security

Port/port facility security assessment is an

essential and integral part of the process of

developing and updating the port / port facility
security plan. Contracting governments are
required to conduct Port Facility Security

Assessments (PFSAs) themselves or to authorize

a Recognized Security Organization (RSO) to

perform PFSAs for the government. If the PFSA

is not performed by the government, the
government is required to review and approve
the assessment (IMO, 2012). Regardless of who
performs the PFSA, the ISPS Code requires that
the team members for the assessment either have
specific skills or be able to draw on other
resources that can provide those skills, The ISPS

Code requires that the PFSA include at least the

following elements:

e identification and evaluation of assets and
infrastructure it is important to protect,

¢ identification of possible threats to the assets
and infrastructure and the likelihood of their
occurrence, in order to establish and
prioritize security measures,

e identification, selection, and prioritization of
countermeasures and procedural changes
and their level of effectiveness in reducing
vulnerability, and

e identification of weaknesses, including
human factors in the infrastructure, policies,
and procedures.

According to American Bearu of Shipping

(ABS) Consulting (2003), the U.S. Coast Guard

(USCG) has developed an approach that will

develop three types of security assessments. The

USCG Captain of the Port for each of the U.S.

ports is responsible for putting together a port

security committee that will provide the
stakeholder input to allow the USCG to perform

a port security assessment. The approach for that
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information is the outcome of a process of

assessment is defined in the USCG guidance
document for port security, ‘“Navigation and
Inspection Circulars (NVIC) No. 9-02, USCG”
(USCG, 2002).

However, the USCG also requires individual
facilities, which serve international ships that are
subject to the ISPS Code requirements, to
perform their own “facility security assessment.”
In addition, the USCG has expanded the scope of
U.S. regulations to require ship and port facility
security assessments for many vessels and
facilities that do not fall under the ISPS Code
requirements. The USCG guidance for
performing facility security assessments is
provided in “Recommended Security Guidelines
for Facilities, NVIC No. 11-02, USCG”. On the
other hand, the USCG developed (NVIC) No. 10-
02, for all vessel operators and owners. This
circular has been developed to assist vessel
operators and owners to align with the security
requirements being developed by the (IMO) and
reflect good security practices for all vessels
(Meledez, 2004).

The ILO/IMO Code of Practice on Security in
Ports (ILO, 2004) develops another tool named
Threat and Risk Analysis Matrix (TRAM) to
provide smaller ports with few significant
facilities and ports located in isolated areas with a
practical risk assessment and management tool. It
is a 10-step methodology which produces a risk
score for each identified threat scenario as a basis
for assigning priorities to security measures
identified in an action plan (ILO, 2004).
According to United States Government
Accountability Office report to congressional
requesters (US.GAO, 2011), From 2001 to 2006,
the USCG assessed maritime security risk using
the Port Security Risk Assessment Tool
(PSRAT), which was quickly developed and
fielded after the terrorist attacks of September 11,
2001. PSRAT served as a rudimentary risk
calculator that ranked maritime critical
infrastructures and key resources with respect to
the consequences of a terrorist attack and
evaluated vessels and facilities that posed a high
risk of a transportation security incident. While
PSRAT provided a relative risk of targets within
a port region, it could not compare and prioritize
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version of the TRAM tool described above. It is
a multi-step automated tool created as a
Microsoft Access 2000-based application (US.
GAO, 2011).

Recognizing the shortcomings of PSRAT that
had been identified by the USCG in 2005, the
USCG developed and implemented Maritime
Security Risk Analysis Model (MSRAM) to
provide a more robust and defensible terrorism
risk analysis process. MSRAM is a risk-based
decision support tool designed to help the USCG
assess and manage maritime security risks
throughout the USCG’s area of responsibility.
Similar to all security models, the model
consists of three variables: threat, vulnerability
and consequence. Data for each of these
variables are collected from offices and
components throughout U.S. Department of
Homeland Security (DHS), as well as from other
data sources, and then, using the model, ports
are ranked and assigned a corresponding relative
risk score (US. GAO, 2011).

In the same context, the IMO issued guidance to
assist national authorities in undertaking risk
assessments named “Framework for Conducting
Security Assessments” (FCSA) in December
2008. Although this guidance was aimed at non-
SOLAS vessels, the methodology and the
principles on which it is based are equally
applicable to SOLAS port facilities and ships
(IMO, 2012).

Noting the scarcity of studies on port security
risk assessment which can provide solutions to
enhance the quality of security assessments,
Yang et al. (2014) proposed a quantitative
security risk analysis using fuzzy evidential
reasoning (FER) approach. This approach is
applied to quantify port facility security risks
and to conduct the cost benefit analysis for the
evaluation of Risk Control Options (RCOs). The
study aimed to ensure that the Ports Facility
Security Plans (PFSPs) under the ISPS security
regime are rational to the risks faced by ports
and can be cost-effectively implemented by
operators. Given that rational risk analysis is
difficult to achieve with often uncertain and
incomplete qualitative data, the authors suggest
standardizing the way expert opinion is used to
complement the lack of objective security

S
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relative risks of wvarious infrastructures across
ports, among other limitations. PSRAT is a more
sophisticated

failure data (Yang et al. 2014).

Bruno (2016) has shown three prominent risk
assessment methodologies used: firstly, Maritime
Security Risk Analysis Model (MSRAM),
secondly, Criticality, Accessibility,
Recuperability,  Vulnerability, Effects and
Recognizability (CARVER) matrix, and finally
Operational Risk Management (ORM). While
these three risk assessment methodologies
contribute accurate risk assessments, the current
risk methodologies are not readily replicated for
use by the first-responders responsible to react to
mass casualty events. As such, Bruno’s study
identified the most relevant contributions made
by each of the respective models and introduced a
hybrid-matrix to be utilized on a reproducible,
trainable level for first-responders in times of
potential mass causality resulting in an effective
security investment.

Faz and Orive (2017) have presented a
methodology for improving the scoring of the
risks to ports and understanding their real scope.
This was accomplished by examining the key
methodologies related to infrastructures in
general and commercial ports in particular. After
comparing the characteristics of the selected
methodologies, the study discussed the results of
a survey of experts at Spanish ports and an
analysis of almost two years of security statistics,
the goal being to obtain realistic information
about the importance of the various risks in order
to specify suitable countermeasures and evaluate
their costs. The results have enabled the
identification of several new parameters that must
be considered when assessing the risks to ports,
as well as enhancements to the definitions and
use of some of the existing parameters.

Although there are many approaches supporting
PSRA, they are not comprehensive; gaps still
exist, which affect port security diversely. One of
these gaps is uncertainty associated with security
risk assessment and inadequacy of implemented
approaches to properly assess these risks.
Consequently, port security plans effectiveness is
questionable, which may increase vulnerability of
port to security breaches. Differences in

effective each parameter is.

3. Structure of Selected Port Security

Risk Assessment Approaches

Out of the numerous methodologies used in port
security risk assessment, three widely used
methodologies were introduced and reviewed
herein by conducting an in-depth study of each
methodology.  Detailed  description  and
characterization of the required steps to
calculate and determine risk score were
introduced. The first approach is the USCG
RBDM model, followed by the TRAM model
and the third approach is the RAMT model .

3.1 Risk Based Decision Making
(RBDM) Model

This approach consists of: (i) Criticality
assessment, (i) Threat assessment, (lii)
Consequence assessment, (iv) Vulnerability
analysis. After criticality, threat, consequence,
and vulnerability assessments have been
completed and evaluated in this risk-based
decision process, key actions can be taken to
better prepare against potential terrorist attacks.
This approach for risk-based port security
assessment can be further refined and tailored to
specific ports or port facilities (ABS, 2003).
Figure (1) depicts the RBDM structure.

Criticality
Assessment

l

Threat Assessment
to Define Scenarios

!

Vulnerability A its Conseq eA 1ents
for Each Target/Scenario for Each Target/Scenario
Combination

Combination

Vulnerability and Consequence Matrix

|

Categorize
Target/ Scenario
Combinations

|

Determine
Mitigation Strategies

Figure (1) RBDM structure.
Source: ABS, (2003)
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parameters included in these approaches affect
their potential capabilities and suggest that an
exhaustive investigation be made to study how

3.2. Threat and Risk Analysis Matrix
(TRAM)

The purpose of this approach is to identify threats
with a view to initiating and recommending
countermeasures to deter, detect and reduce the
consequences of any potential incident, should it
occur. Such an analysis may be a valuable aid to
allocation of resources, forward planning,
contingency planning and budgeting .

The TRAM should be updated as often as
changing circumstances may dictate to maintain
its effectiveness. This task would normally fall
under the remit of the designated authority, which
should establish and maintain close links with
security committees, and key commercial and
industrial service partners and customers. In
addition to the more obvious threats, the list of
potential targets should be as comprehensive as
possible with due regard to the function(s) of the
port, legal, political, social, geographic and
economic environment of the country, and the
security environment specific to the port (ILO,
2004). Figure (2) illustrates TRAM structure.

Identify
Potential Target (PT)
]

Consider

Threat Scenarios

i
Threat
Probability of an Incident Occurring

1

Vulnerability
of the PT to Each Threat

!

Impact
of Each Potential Incidenton the PT

'

Risk Score
for Each Threat Against Each PT

!

Action
Priority

Figure (2) TRAM structure.
Source: ILO, (2004)

3.3 Risk Assessment and Management

main phases: ( 1 ) identifying the different threat
scenarios and determining the likelihood of each
occurring based on intent and capability (threat
assessment). (1ii) considering what the
consequence of each threat scenario
materializing would be and how much effect this
would have (impact assessment). (i)
determining what the key assets are and how
they can be exploited, examining the mitigating
controls in place and their effectiveness and
considering residual weaknesses (vulnerability
assessment). (iv) making an assessment of the
risk given all the factors noted in phases 1, 2 and
3 (Risk scoring). (v )developing action plans,
where appropriate, to address weaknesses and
mitigate  identified residual risks  (risk
management) (IMO, 2012).

Figure (3) shows RAMT structure.

Threat
Assessment
!
Impact
Assessments
|
Vulnerability
Assessments
|
Risk
scoring
!

Risk
Management

Figure (3) RAMT structure
Source: IMO, (2012)

3.4. Comparison of Selected Approaches for
Port Security Risk Assessment

Table (1) presents an analytical comparison of
the three approaches with an explanation of the
most important features. The comparison is
based on the following characteristics: (i)
approach technique, ( ii ) procedure, (iii)
criticality assessment, (iv) threat assessment (V)
vulnerability assessment, (Vi) consequences
assessment, (vil) risk equation, (Vvii) assessment
outcome, (ix ) mitigating action.
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Table (1) Comparison of selected approaches for port security risk assessment

Risk Based Decision Making Model Threat and Risk Analysis Matrix RISK ASSESSMENT AND
(RBDM) (TRAM) MANAGEMENT TOOLS (RAMT)
Technique Qualitative Quantitative Quantitative
1) Perform a criticality assessment. 1) Identify PT. 1) Threat assessment.
2) Conduct threat assessment to define 2) Consider threat scenarios. 2) Impact assessment.
scenarios by combining threats with 3) The threat (probability) of an incident | 3) Vulnerability assessment.
credible attack scenarios. occurring. 4) Risk scoring.
3) Conduct consequence and 4) Assess vulnerability of the PT to each | 5) Risk management.
vulnerability assessments for each threat.
Procedure

target/scenario combination.

4) Categorize the target/ scenario
combinations.

5) Determine mitigation strategies and
implementation method.

5) Assess the impact (consequence) of
each potential incident on the PT.

6) Tabulate and listing the risk score
for each threat against each PT.

7) Prioritize actions to deal with each
potential incident.

Criticality
Assessment

- Perform a criticality assessment to
identify
critical activities or operations.

- This helps identify critical targets with
the port.

- The evaluation contains mission, the
effect of destruction and the ability of
the port to recover from its
destruction.

- Criticality should be rated according
to the following scale:
Critical/Moderate/Marginal.

- Identify potential target through
assessment of:
e functions and operations,
e vulnerable areas,
e key points or persons in the port
¢ the immediate environs that
may, if subject to an unlawful
act, detrimentally impact on the
security, safety of personnel or
function of the port.
- Criticality assessment scale not
required.

- Criticality assessment scale
not required.
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Table (1) Comparison of selected approaches for port security risk assessment

Risk Based Decision Making Model
(RBDM)

Threat and Risk Analysis Matrix
(TRAM)

RISK ASSESSMENT AND
MANAGEMENT TOOLS (RAMT)

- Threat scenario focuses specifically on
the possible action that may be taken
against facility in the whole and provide
detailed description of scenario types.

- A target may prompt a few or many

- Divided into 3 different levels.

- Threat focuses of specific potential
target in the facility.

- The facility needs to determine the
level of threats.

- 4 level score to each threat
scenario.

- Identifying the different threat
scenarios.

- Determining the likelihood of each

Threat scenarios. - Consider threat scenarios from both occurring based on intent and
Assessment | - The number of scenarios is left to the internal and external sources to which | capability.
judgment of the PSA team. the identified PT may be vulnerable. - Assign the score should reflect the
- Care should be taken to avoid - The allocation of a particular threat likelihood of each threat scenario
unnecessarily evaluating excessive score may be based on specific occurring if there were no security
numbers of similar scenarios or those information received or the known measures or mitigating controls in
that result in low consequences. characteristics of the PT. place to prevent them.
- 3 levels of vulnerability score high, - 4 levels vulnerability scores and each - 4 levels vulnerability scores
medium, or low. score has their specific descriptor. translating the vulnerability
- The criteria for scoring concentrated - The criteria for scoring focus on assessment into vulnerability score.
Vulnerability | on the measures in place to provide levels of protection or security - It requires consideration of, on the
Assessment protection against any possible threats. measures in place and the one hand, an evaluation of targets’
- Each vulnerability element for a given effectiveness of existing security characteristics and, on the other,
scenario should summarize into a single measures as a general without the early warning indicators,
score for each target/scenario specifying specific elements. embedded monitors and existing
combination. mitigating controls.
- 3 levels of consequences score high, - 5 levels of consequences/impact score | - 4 levels impact scores and each
Consequences medium, or low. . and the criteria for the scoring are mno:..,. :mm. their specific descriptor.
Aksssaraiit | Each target/ attack scenario focuses on the nature of loss. - Considering what the consequence

combination is evaluated in terms of
the potential consequences of the
attack .

- Provide flexibility to alter
consequences score as well.

of each threat scenario
materializing would be and how
much effect this would have.
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Table (1) Comparison of selected approaches for port security risk assessment

Risk Based Decision Making Model
(RBDM)

Threat and Risk Analysis Matrix
(TRAM)

RISK ASSESSMENT AND
MANAGEMENT TOOLS (RAMT)

Risk
Equation

not required
(risk matrix used)

Risk score = Threat x Vulnerability x
Impact (consequences)

Risk score = Threat x Vulnerability x
Impact (consequences)

Assessment
Outcome

- The assessment outcome is derived
from the matrix provided with
reference to the scoring from
vulnerability and consequences
scoring.

- It uses the 3 by 3 matrix and the
outcomes are divided into 3
categories namely Document,
considered or Mitigate.

- Assessment outcome is reflected as
risk score.

- The scoring is derived from
multiplication of the scoring of threat,
vulnerability and impact. The highest
score scenario will be 60 and lowest 1.

- Acceptable risk score is not mentioned
thus it left with the port facility to
determine.

- Tabulating and listing the scores for
each threat against each PT will assist
in assessing the priority in which to
deal with each potential incident.

- Risk scoring making an assessment
of the risk given all the factors
noted in phases 1,2 and 3.

- Risk can be ranked into three broad
categories - high, medium and low.

- HIGH a residual risk score of 27 or
more.

- MEDIUM: a residual risk score of
between 8 and 24.

- LOW: a residual risk score of 6 or

less.

Mitigating
Action

- Further action to reduce vulnerability of
the facility to identify threat is
documented in Mitigation
Implementation Worksheet and the only
flexibility of scoring is available in the
Vulnerability column.

- After the mitigation strategy is identified,
new mitigation result has to be worked
out to demonstrate lower score.

- Mitigation available by reducing either
vulnerability or impact score or both
to reduce the risk score through
specific mitigation activities/initiatives.

- The TRAM for every potential target
should be collated into one master
matrix of similar threat scenarios and
common security measures identified
to give the maximum benefit.

- Risk management phase considers
how best to address the
weaknesses identified during the
vulnerability and risk scoring stages
and how to mitigate the risk
effectively and practically on a
sustainable long-term basis.

- This can be achieved by all
stakeholders working together to
agree joint tactical action plans.

Source: Data are collected by author from different sources.
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Tools (RAMT)

The methodology presented herein includes five

4. Results and Discussion

Based on the review comparison of the selected
approaches, considerations related to
determination of threat, vulnerability and
consequences have come out, which should be
identified and discussed .

Security threats like terrorism do not generate
statistical patterns; therefore, it is difficult to
assess likelihoods for these threats when there is
insufficient information. In this sense, to perform
a risk security assessment it will be necessary to
assume a certain level of the threat represented
for some credible threat scenarios and then focus
the study to assess vulnerabilities, consequences,
and critical points in order to manage security
from elements that are under the control of the
port or port facility.

Furthermore, confirmation on nature of likely
threats to specific facility or even potential
target(s) in the facility has to be considered from
various viewpoint, as even though some or most
of the threats identified during the assessment
process may not have been experienced before by
the port facility but they should not disregard
similar occurrences surrounding the facility. For
this purpose, the PFSO needs to obtain the
assistance of external governmental security
related agencies for confirmation of likely threats
and determination of the corresponding threat
scores.

An initial step for criticality assessment is
considered in RBDM only with the purpose to
identify activities, operations and infrastructure
that are critical to a port. The criticality of these
key elements is evaluated in the form of a
function of three parameters; based on these
parameters criticality is rated in three scales. On
the other hand, criticality was replaced by
identifying and evaluating the characteristics of a
potential target in TRAM, but without mentioning
of any scale; also, in RAMT criticality was not
indicated or required.

The RBDM approach is focused mainly on the
analysis of consequences and the vulnerabilities
of the port facility in order to determine what
measures are necessary to implement. This

10

R

and the use of basic foreseeable scenarios to
start the security assessment. This s
understandable since there is always the
possibility of a lack of specific and credible
intelligence to assess the level of threat.
Therefore, for the purpose of the assessment, it
is better to fix the threat at a certain level
consistent with the security levels to be set by
the government, and then changes in security
levels will be the reference for future
modifications of the assessed threat levels. The
advantage of this approach is that it does not
necessitate frequent updates of the security
assessment.

This  characteristicc however, has the
disadvantage that it could generate too many
mitigation measures because the security
assessment team will have the tendency to cover
all the possibilities in the subjective limits of the
security levels. This situation weakens the
essence of the RBDM model, which seeks to
avoid mitigation measures based on worst case
scenarios and is, therefore, out of balance with
the threat. For the identification of vulnerability,
actual physical inspection and observations are
better than purely table top assessment, as it
provides better picture as to actual environment
at the time of assessment and, at the same time,
any defect or malfunction can be immediately
identified and recommendation of rectification
be made. In this context, vulnerability
assessment used in RAMT does not refer to
specific assessment parameters, but rather
mentions them broadly and in a manner, which
1s mnot clear; this constitutes obvious
disadvantage when compared to the assessment
parameters that were referred with clear
characteristics and explicitly in RBDM or even
implicitly in TRAM.

Referring to assessing the consequences, RBDM
is considered the best of the three approaches, as
there are five assessment parameters that contain
specific criteria, thus reducing the inaccuracy in
consequences score and constituting the most
important advantage. On the other hand, the
Evaluation of the consequences is less accurate,
whether in TRAM or RAMT, due to the lack of
parameters and inaccuracy in determining the
distinctive criteria.
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approach does not include any judgment about
the likelihood of threats

Under the TRAM requirement, the main
challenge faced during the security assessment is
the determination of the level of acceptable risk
score. In RBDM, the mitigation determination
worksheet linking to the matrix provides clear
action of what to be done from the assessment
outcome, whereas in the TRAM, acceptable risk
score is not mentioned to guide further mitigation
initiatives. Therefore, the number obtained to
calculate the risk for threat scenarios represents
only a numerical value that is used in arranging
the scenarios from the highest value to the lowest,
but does not indicate whether the level of risk is
high, medium, or low.

Referring to mitigation strategies, it is observed
that the RBDM approach touches on the
important role of cost-benefit evaluation only
marginally. Mitigation measures have to be
effective and feasible, and feasibility implies that
the costs of implementation of the mitigation
measures should be affordable. In this context,
the question of what level of security risk is
acceptable becomes important, because different
designated authorities in different countries could
have different criteria in this respect. On the other
hand, neither TRAM nor RAMT explained how
to deal with this matter, which constitutes a
weakness for the three approaches.

As a main finding of this study, it is clear that, the
differences in parameters included in the selected
approaches affect their potential capabilities and
suggest that an exhaustive investigation be made
to study how effective each parameter is. More
importantly, it addresses the urged need for a
more comprehensive maritime security risk-based
methodology that integrates the advantages and
overcomes the shortcomings of the currently used
approaches.

S. Conclusion

The ISPS Code singles out five main objectives,
one of which is “to provide a methodology for
security assessment so as to have in place plans
and procedures to react to changing security
levels” (IMO, 2012).

The challenge to this objective is the absence of
the single acceptable methodology to carry out

By a specific port/port facility, which makes it a
more difficult task to accomplish. The majority
of maritime administrations do specify the
methodology of their choice but some may leave
it to the port facility to decide.

This study reviewed three assessment
methodologies that are commonly used for port
and port facilities. Each methodology provides
good guidelines to carry out the security
assessment for port / port facility but, at the
same time, there exist areas where certain
elements are left to the judgement of the port
facility, which may result in inconsistencies in
the assessment outcomes. The structure of each
of the three methodologies was analyzed along
with its approach for assessing risk and the type
of results it provides, whether qualitative or
quantitative. Additionally, the types of threat
and vulnerability considered parameters by each
methodology were examined in a comparative
pattern. This effort has shown the points of
strength and weakness in each of the three
approaches, and should assist in identifying new
aspects that have to be considered in risk
assessment.
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Impact of Autonomous Ships and Blockchain Technology
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Abstract:

Ships are the most efficient mode of transportation between the continents, which can
carry all types of commodities in a huge amount, compared to other transport modes.
In this paper, blockchain technology has been discussed and the proposed ways of its
usage in the maritime industry. The technology has a wide set of advantages, which
allows the marine parties to connect to the supply chain more efficiently, decreasing
the industry operational costs and increasing operational security, especially in the
Port State Control (PSC) inspections paradigm.

The form of the convention’s strategy poses a challenge in using this new form of
technology. This is apparent, in the absence of regulations, mentioning the
autonomous ships equipment, as well as, a strategy for using the new technology,
through the PSC, to manage and inspect the safe shipping operation to avoid marine
accidents and protect the environment .

This paper aims to investigate the technological innovation, and the importance of
using the digitalized database, exemplified in Blockchain Technology (BT), in
facilitating the PSC tasks and digitalizing the current conventions, after being
amended to cope with the autonomous innovation. The research is based on a
descriptive approach, as this methodology is the most capable of providing a
comprehensive picture of the efficiency of the new technology .

Finally, the findings of this paper are that, booming of this new Autonomous
technology and the integration with the Blockchain technology, with the benefits of
transparency and cost-efficiency, facing major problems in working at sea will be
minimized, also, there will be a scheme to follow in the updated conventions & the
port state control inspections, that will update the new effective standards, in the
maritime industry, that will diminish marine accidents .

Keywords: Port state control, Autonomous, Blockchain
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1- Introduction
Big data, is the name given, to the large cluster of
data, both, structured and unstructured, that is
generated in the personal, professional, and
operational lives. It can be defined by its variety,
the velocity, and the volume, with which it is,
generated (Crosby, 2016). Big data as identified by
Crosby (2016) has the potential to transform the
marine industry. The features of the big data can
lead the seaborne trade and supply chain to create
application program, to be more efficient to
organize the data transfer. Despite, information
alone is not enough, it is the analysis of this data
and the actionable insights it provides, that will
move the industry forward to the technological
future.
Blockchain technology is defined as “a distributed
database of records or public ledger of all
transactions or digital events that have been
executed and shared among participating parties”
(Crosby, 2016).
The system is secure, the records are verified by
public ledgers and can never be erased in the
future. The main benefits of blockchain
technology are transparency and cost-efficiency.
Blockchain technology allows firms to make
transactions directly between each other and is
made in a very secure manner. Another advantage
of the blockchain technology is the possibility to
execute “smart contracts”. Smart contracts are
computer programs that can automatically execute
the contracts conditions.
There are many types of blockchain increased
greatly in the last few years.
A-Public Blockchain: Available to the public and
any single person can involve in the decision-
making process, but end users may or may not be
benefited from their participation in the decision-
making actions.
B-Private Blockchain: Not available to the
popular and are unsecured to only a group of
people or firm and the records are shared to
engage members only.
C- Permissioned Ledger: The engaged members
are familiar and already trusted. In license records,
an agreement protocol is used to maintain a shared
version of the truth rather than a consent tool.
D- Distributed Ledger: In a dispatch records
blockchain, the records are distributed between the
entire competitor in the blockchain and it can
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expand across many companies, sorted block and
they can be used for both private and public.
(Sarmah,2019)

1.1Blockchain History in the Maritime

industry.

1.1.1Companies introducing Trade Lens
Blockchain Shipping Solution

A company announced the creation of Trade
lens, a blockchain-enabled shipping solution
designed to promote more efficient and secure
global trade, bringing together various parties to
support information sharing and transparency,
and spur industry-wide innovation (Rosic, 2020).

1.1.2. Ports Launches Blockchain

Technology for Trade Community
Abu-Dhabi's Ports subsidiaries were advanced
and launched its own blockchain technology
system named Silsal in 2018. Silsal will merge
blockchain technology and unique digital user
specifications, to provide a smooth and secure
link between the supply chain circles among the
seaborne trading (Rosic, 2020).

1.1.3. Companies that Concluded a
Successful Testing of Blockchain
Technology

A Protocol signed between the fleet operation of
Pacific International Line and Singapore office
database center to tracking cargoes transport
between Chongqing to Singapore via the
Southern  Transport  Corridor using BT
technology and database analysis for this testing
(Rosic, 2020).

This research presents one of the biggest
advantages of Blockchain which is distribution.
It allows a database to be shared without a
central body or entity. Due to the digitalized
nature of the blockchain, it is almost impossible,
to hack the data as compared to other
conventional databases. It 1is possible that
Blockchain technology applications in the
maritime industry will serve the Port State
Control and cope with the future technology of
“Autonomous ships.”

2- Autonomous Ship technology
Autonomous shipping will be the future phase,
Robotics, Drones and E-certificates already used
in marine sectors and approved from port
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authorities under regulatory framework. The legal
perspective concern is only natural bearing in
mind that the autonomous shipping market,
estimated in 2018, to be worth USD 6.1 billion is
now projected by some to reach a staggering $136
billion by 2030 ( koscielecki, etal.2019).
Autonomous features and benefits for maritime
shipping are plenty, not just the reduction or
elimination of human errors and crew claims, but
also for the accuracy of used BT for analyzing the
data to achieve and determine the corrective
action.

The exciting development of a “smart ship” will
revolutionize the landscape of ship design and
operations, but this revolution will come with
many challenges. This briefing presents the
definitions of autonomous ships, and focusing on
the International Conventions and Regulations
which will need to be adapted to cope with this
new technology revolution.

2.1- Definition of Autonomous Ships
Currently, there isn’t a specific international
definition of what an autonomous or unmanned
ship is what the various levels of autonomy are,
and whether an autonomous ship is a ship under
international law. When definitions are used in
many conventions, they have tendency to be very
comprehensive and customs-made to cover the
subject matter to be regulated. Making an attempt
to build a cohesive legal and regulatory framework
is extremely difficult, if there are no preliminary
agreements on the basic definitions. A proposal on
a list of recommended terms was submitted to the
IMO’s Maritime Safety Committee, MSC 101.
The “autonomous ship” 1is defined as, “the
operating system of the ship able to make
decisions and determine actions by itself. It
performs functions related to operation and
navigation independently and self-sufficiently.”,
and a “smart ship” defined as “A ship equipped
with automation systems capable, to varying
degrees, of making decisions and performing
actions with or without human interaction.” (MSC,
2019)

2.2- Non-Attendance the Crew Cause

The main scope of maritime conventions should be
amended to cope with the new technology; UN
Convention on the Law of the Sea (UNCLOS)
provides that, all ships must be “under the charge

of a master and officers, who possess appropriate
qualifications”. Furthermore, the International
Convention for the Safety of Life at Sea
(SOLAS), International Convention for the
Prevention of Pollution from Ships (MARPOL),
Standards of Training, Certification, and Watch
keeping Convention (STCW) and the Paris MoU,
as well as the EU directive 16/2009 on Port State
Control all presume that the master will be
present on board. There are also requirements for
the master, as the ship owner's representative to
issue documentation, and for documents to be
physically kept onboard. These challenges may
be overcome if flag states amend their
regulations to make digitally issued documents
acceptable, and if Port State Controls remove
their requirements for certain documents to be
kept on board.

3- Autonomous Ships Via Blockchain
Marine Autonomous Surface Ships (MASS) are
becoming fact, as the First autonomous ferry is
under testing since 2018 in Finland, and small
autonomous Unmanned Surface Vessels (USV’s)
are used in ocean research, coast guard, and
military applications. (www ship-
technology.com)

Japan’s Nippon Yusen Kabushiki Kaisha (NYK)
has launched the first autonomous ship, Dead
Weight (DWT) 70,826-tonne Pure Car Truck
Carriers (PCTC) Iris Leader, sailing from China
to Japan. Using the navigation type system
Sherpa System for Real ship (SSR), the voyage
planned from port of Xinsha-Chinas toward Port
of Yokohama-Japan from 14th -20th 2019.
(www.NYKline-autonomous-ship-test, 2019)
Investigations are carried out, on how to improve
the security of communication systems and data
security of MASS using new technologies. Being
an essential part of MASS, communication has
to be back and forth, secured and supported by
many systems. The conclusion of the trail shows
the automatic navigation used SSR has a high
performance for monitoring sea conditions,
collected weather information, plotting safe
routes, speeds, and data analysis, that can
calculate collision risk by using the digitalization
effort, this features to
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support the IMO, to announce the outlines for the
autonomous ship trial guidelines, in June 2019 that
accepted from Panama flag state.

Having secure communication is out of the
question, in order to prevent negative factors from
obstructing ships communication or taking control
of the ship (Mrakovi¢, et.al, 2019). Introducing
security based on blockchain technology will
provide secure communication as well as safe data
storage. Thus, amending the marine conventions is
expected to highlight the importance of BT for the
upcoming future.

4- Port State Control Strategy

The Memorandum of Understanding (MoUs) PSC
relies on three cases: case (1) a risk-based
targeting system; case (2) the U.S. Coast Guard
(USCQG) responsible for inward ships and the flag
state for U.S. vessels; and case (3) the New
Inspection Regime (NIR) initially implemented by
the Paris MoU in 2011 and adopted by the Tokyo
MoU in 2014, the Black Sea MoU in 2016.

Port state control mainly concerned the type of
ship, the performance of the flag register, and the
history of detention and deficiencies laid by the
keel, and the performance of the ships fleet in the
MoU based on a risk-based targeting scheme. As
for the MoU carrying out the NIR, inspection
systems depend on daily Ship Risk Profile (SRP)
inspections as well as further inspections due to
significant or unforeseen factors. During times
depending on the SRP, routine inspections are
carried out.

If a vessel is listed as a High-Risk Ship (HRS), it
may be inspected within 2-4 months of the
preceding inspection and should also be re-
inspected after that interval. They can be inspected
within 5-8 months and 9-18 months for ships
assessed as Standard Risk Ship (SRS) and Low
Risk Ship (LRS) (Tokyo MoU, 2018).

4.1- Inspection Criteria
Phase 1: As shown in table (2) make sure that the
risk type based on the NIR .

1.1In case the sum of weighting points is > 4, the
ship is considered as HRS .

1.2In case the sum of weighting points = 0, the
ship is considered as LRS .

1.3In case the sum of weighting points is between
0 and 4, the ship is considered as SRS .
Phase 2: Check the time window according to the

ship’s risk type.

2.1 HRS: 2—4 months.

2.2 SRS: 5-8 months.

2.3 LRS: 9-18 months

Phase 3: Check priority.

3.1 Priority I Time window closed or
dominating factor.

3.2 Priority II: Time window open or unforeseen
factor.

3.3 Non-Priority: Time window yet to open and
no dominating or unforeseen factors

Phase 4: Check whether to examine a vessel or
not. Start step 5 if yes; if not, finish the steps.
Phase 5: Implement an inspection based on the
IMO (Res.1119, 2.2.5).

5.1 Initial inspection.

5.2 A more detailed inspection.

5.3 Detention

Phase 6: State the result that will be considered
instep 1.

6.1 Reporting authority by ships particular
details, ship name, flag register, ship type, call
sign, IMO number, Tonnage (Gross tonnage,
Deadweight), date of inspection, place of
inspection, the latest status for the ship behavior,
on last survey, deficiencies, and detentions.

Table (1) The Ship's Risk Profile of the Tokyo MoU

Parameters Profile
High-risk ship (Sum of Standard-risk ship | Lowerisk Ship {Sum
weighting points 24) (Sum of weighting | of weighting
points =0-4) points = 0)
Criteria Weighting points | Criteria Criteria
Type of ship Chemical tanker, gas 2 Neither LRS nor HRS
carrier,
ol tanker, bulk carrier,
passenger ship, container
ship
Age of ship Alltypes> 12y 1 :
Flag BGWHist Black 1 White
IMO Audit - . Yes
Recognized | ROof Tokyo Mol | - . Yes
organization | Performance low 1 High
(RO} very low
Company Low ] High
performance Very low
No inspection
Within the previous 36
months
Deficencies | No. of defidencies | How many inspections No. of Allinspections have
recorded were there which inspections five or fewer
in each inspection | recorded over 5 which recorded deficiencies (at
within the deficiencies? overS least one
previous 36 deficencies inspection
months within the previous
36 months)
Detentions | No. of detention 1 No detertion
‘within the 3 or more detentions
previous 35
months

Source: http://www.tokyo-mou.org

16

—

AUIN Jouranal Mo, 41 January 2021



According to, Y. Xiao, 2020 Table (1) shows the
Tokyo MoU, SRP that is clarify and explain the
factors that can evaluate the ships condition. Every
ship obtains points if the sum of this points
between Zero and 4 or equal to or greater than 4
and equal Zero the ships classified as HRS, LRS,
and SRS and the inspection time window will be
carried as a follow:

A. The HRS inspection time window during 2-4
months .

B. The LRS inspection time window during 9-18
months.

C. The SRS inspection time window during 5-8
months

According to the previously explained PSC

strategy, the following can be deducted:

» Using the BT contributes to managing and
securing the PSC targeting evaluation through
various cons. Users in a blockchain can easily
trace the history of any ship's data as all the
tracking data on a blockchain is digitally
stamped.

» Blockchain is resistant to cyber-attacks due to
its peer-to-peer nature and that would be
helpful in preventing any access to PSC
database especially by hackers.

» Blockchain provides PSC multiple copies of
the data which can be stored.

Conclusion

Blockchain is not a sole technology or one that has
never existed before; however, it is a group of
many present technologies combined into one. It is
a reliable and unique database, decentralized, and
trustful. Various peer-to-peer computing database
is included in BT and is connected to the self-
organizing distributed network.

The technological achievement brought to life, the
vision of fully autonomous shipping, while
supporters of autonomous shipping are working
hard, to implement the technology faster and put it
into force as fast as possible. This paper has shown
the importance of the Blockchain in the maritime
field, especially in the mechanism of PSC and
Autonomous ships operation, to operate and
transfer data; this will result in changing the
maritime conventions and codes. There are many
marine entities, which have used this technology

in different ways, which proved its success in

marine ports and marine companies. The use of

Blockchain technology in the transferring and

securing of data in the operation of Autonomous

ships and managing the PSC strategy for
targeting its ships has several advantages like for
example:

» Creating a large database, this can transfer
large amounts of data in an orderly and
secure manner and the possibility of entering
more than one individual to follow up on
these intentions, Reducing paperwork, cost,
and preserving the marine environment.

» High-security level, that data able to change
without any manipulation that can be useful
in operation for Autonomous ships and PSC.
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Abstract:

At the global level, many ports and terminals pursuit of enhancing energy
efficiency as a result of energy cost raises over the years, and to mitigate the
climate change phenomenon effects. Climate change is associated with global
warming, a rise in sea level, flooding of low coastal areas, ocean acidification,
and melting of ice covers the Earth northern and southern poles, necessitate the
global action to take place towards Green House Gas (GHG) emission
reduction. CO, is the main contributor to the adverse effects of climate change.
This study aims to set up a framework for Egyptian seaports authorities from
policy and management perspective, which will help Egyptian seaports
authorities to implement/activate energy efficiency measures/tools in port
operations to step ahead towards the green port concept. A comparative
analysis conducted between Egyptian seaports and the leading seaports in
Europe and Asia, namely Rotterdam, Antwerp, Singapore and Shanghai
regarding port energy efficiency policy/management. The outcomes showed
that despite the great potential for adoption/developing sustainable seaports in
Egypt, still there is lack of the active control measures for emissions reduction.
Besides, many port authorities are ignoring the importance of sustainable
development.

Key words:

Egypt seaports, Green port, ESPO, Framework, Port policy/Management, Port energy
efficiency, Climate Change.
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1. Introduction

With the pressure of environmental acts
accompanied by increasing community awareness
of environmental issues like climate change and
resource depletion drive the port authorities to
invest in sustainable development (Woo et al.,
2018). The tremendous volume of sea-born trade,
which reached 80% result in an expansion of
seaports infrastructure to cope and service this
amount has caused significant adverse effects not
only on the environment but also create

health /safety-related impacts on the surrounding
communities (Corbett and Winebrake, 2007).
According to the third International Maritime
Organization (IMO) GHG study (2014), the annual
CO2 emission from shipping is estimated by 3.1%
for the period (2007-2014) and forecasted to
increase by 50-250% by 2050 if the maritime
industry maintains the contemporary escalating
rate. Ports are a crucial player in the logistics
network, due to their role in global production and
distribution systems, by trading over 10.3 billion
metric tons annually (UNCTAD, 2017). A green
port defined as effective strategies and policies
contains sustainable development and energy-
efficient approach (Lam and Van de Voorde,
2012; Acciaro et al., 2014; Acciaro, 2015).
Government, communities, and the public are
more likely to support ports operating in a high
standard of sustainability, which consequently
increases potential investors and enhances their
market value (UNCTAD, 2015). In 2017 European
Seaport Organization (ESPO) surveyed the top 10
environmental priorities for European seaports, the
results were highlighted by air quality, energy
consumption, noise, water quality and relationship
with the local community, compared with 2004 list
energy consumption was not exist at all (ESPO,
2017).

Ports are implementing policies towards becoming
green or ecological ports, for instance, ESPO
certifies ports under the Port Environmental
Review System (PERS) upon satisfactory levels of
environmental impact mitigation. The concept of
a green port was officially proposed in the United
Nations Climate Change Conference in 2009,
referring to a sustainable development port that
focuses on balancing environmental impacts and
economic interests. However, the idea is not fully
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implemented in many developing countries'
ports due to institutional, legal, training,
technological, and logistics barriers. Woo et al.
(2018) stated some measures for establishing
green port concept like electrification of
equipment, the use of alternative fuels, and
renewable energy sources should have a
significant share in the next port generation.

This study investigates the strategy for Egypt
seaports to transition into green ports by
analyzing port practices/operations from the
case study of main Egyptian seaports, in
comparison with the best practices from selected
ports of Rotterdam, Antwerp, Singapore and
Shanghai.

2. Best practices of implementing

green port concept at a global level

Best practices seaports in  sustainable
development domain are defined as ports where
the port authorities adopted or undertaken
feasible measures/strategies to achieve zero-
emission and or energy-efficient port operation
while monitoring social and economic
dimensions. (Lam and Van de Voorde, 2012;
Acciaro et al., 2014; Acciaro, 2015)

Green port concept has been implemented at a
global level in different ports such as
Rotterdam, Antwerp, Singapore and Shanghai
which have been selected as they are highly
relevant to the search topic due to the substantial
ship traffic and amount of cargo handled
generating more significant environmental
impact. This section reviewed the various
management practices implemented to mitigate
and control the environmental impact of port
operations.

2.1 Rotterdam best practices

Rotterdam has ambitious goals by 2030 to be
the world's most sustainable port. The port
operates an innovation center where various
industries are integrated with the city to promote
a circular economy and support port growth
(Port of Rotterdam, 2018). In addition, the
Rotterdam Climate Initiative program aims to
reduce CO, emissions by 50 percent by 2025
through all stakeholders including Rotterdam
Region, Government, Organization, Enterprises
and Citizen. For example, the port of Rotterdam
uses rewards and penalty schemes, a 10 per cent extra
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Charge on berthing fees for barge operators using
fuel oil close to the maximum allowable content of
Sulphur. On the other hand, seagoing vessels
calling at port with 31 points on the Environmental
Ship Index (ESI) enjoy a 10% discount on
berthing dues (Lam & Notteboom, 2014; European
Commission, 2017). Port of Rotterdam imposes
penalties on ship-caused marine oil spills and non-
compliance with the modal change agreement
(Port of Rotterdam, 2011; Lam & Notteboom,
2014). The port also wuses the Automatic
Identification System (AIS) to track ship
emissions by monitoring fuel oil usage (MARIN,
2008). Rotterdam has adopted the International
Standards Organization (ISO) 14001 in its
Environmental Management System (EMS)
(ESPO, 2010). The port authorities in Rotterdam
have adopted IMO regulations under the
International Convention for the Prevention of
Pollution from Ships MARPOL Annex VI relating
to port operations (IMO, 2012).

2.2 Antwerp best practices

The Port of Antwerp released its first study on port
energy efficiency in 2012. Antwerp imposes
penalties on maritime oil spills caused by ships
and, on the other hand, offers a 10% discount on
berthing fees for ships reaching the ESI (Lam &
Notteboom, 2014; European Commission, 2017).
Also, the port of Antwerp controls the emission of
GHG from ships, the whole port area and the
logistic  chain, and incentivizes shipping
companies that carry out energy audits (Port of
Antwerp, 2010).

In the area of port development/expansion, the
port monitors and tests the design and construction
of ecological ports. In addition to the IMO
MARPOL  Annex VI and the IMO
INTERVENTION Convention Protocol, more
rules are required for port extensions controlling
marine pollution damage by coastal construction
projects adopted by the Antwerp Flemish Port
Decree. Furthermore, the port authority of
Antwerp imposes new regulations for the handling
of cargo and vehicles on sulfur fuel limits (Port of
Antwerp, 2012).
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2.3 Singapore best practices

Singapore port is the second-largest container
port in the world (UNCTAD, 2019). The port
started introducing the Maritime Singapore
Green Initiative in 2011, which seeks to reduce
the environmental effect and enforce the Green
Port strategy. The green initiative comprises
three programmes, such as the Green Ship
Programme, the Green Port Programme, and the
Green Technology Programme. The Green Port
Program offers an opportunity to reduce
berthing fees (MPA, 2013). The Green
Technology Program encourages local shipping
companies to develop new green technologies
through a given fund. Several other
management techniques have been used by the
Singapore Maritime and Port Authority (MPA),
such as the introduction of the EMS, the
monitoring of port expansion activities, and the
introduction of the Sulfur Cap Environmental
Regulations (Goh, 2010; ESPO, 2012).
Moreover, rules on the prevention of pollution
damage to the marine environment by vessels
and marine pollution caused by the disposal of
industrial waste have been introduced in
Singapore's national legislation. The Singapore
Government has also introduced legislation to
regulate the expansion of ports for
environmental damage caused by coastal
construction projects.

2.4Shanghai best practices

The port of Shanghai is the largest container
port in the world. It includes three major port
container zones, such as  Wusongkou,
Waigaoqiao and Yangshan. In particular, the
port of Yangshan is the largest automated
container terminal in the world. Shanghai city
government released a green port strategy for
the sustainable development of the port of
Shanghai in 2015. By 2017, six shore power
facilitations were installed to supply 12 berths.
Besides, under this program, energy usage in
container terminals will be replaced by 75% by
renewable energy, and LNG-powered ones will
also replace container trucks. The port of
Shanghai also imposes some fines for marine oil
spills caused by waste disposal, port expansion
and coastal development projects (Lam &
Notteboom, 2014).
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Based on the above review, Rotterdam has been
recognized as a leader in the introduction of the
green port, sustainable transport and intermodal
link concept, which plays a critical role in the
supply chain. The port of Antwerp follows the port
of Rotterdam in the green port area. However, the
ports of Singapore and Shanghai are not as
involved as the previous two ports. Otherwise,
lessons can still be learnt from the two Asian ports
in formulating strategies for developing countries
to adopt the Green Port concept.

3. Studies for improving implementation

of the green port concept

The majority of the studies concentrate on
guidance to port authorities, port policy and
management, and green port factors, tools and
performance indicators for approaching a green
port (ESPO, 2012; Lam & Notteboom, 2014;
Chiu, Lin & Tin, 2014). ESPO Green Guide was
approved by the ESPO Executive Committee in
June 2012, towards excellence in port
environmental management and sustainability,
which guides the systematic environmental
management and standard approach for responding
to environmental challenges (ESPO, 2012). The
Guide aims at encouraging port authorities to be
involved and dedicate themselves to sustainable
and consistent environmental performance growth.
The Guide recommends that all port authorities
establish and maintain a systematic approach to
the green port framework, such as the
implementation of the Port Environmental Review
System (PERS), ISO 14001 and the EU Eco-
Management and Audit Scheme (EMAS) and the
achievement of related certifications. Nebot et al.
(2017) provided some strategies for the
development of ports through research on previous
work. The first strategy is the maritime strategy
and the integration of coastal management. This
integrated approach is based on the context of
today's growth in demand and its impact on coastal
regions, including the port, marine biodiversity,
fishing, energy, environment, transport and
infrastructure.  In terms of the relationship
between the public and coastal policies, the role of
port management is highlighted. Chiu et al. (2014)
researched a Fuzzy
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Analytic Hierarchy Process (AHP) model which
includes 13 Green Port factors. This model
helps approach the Green Port and in assessing
ports operational efficiency. The assessment
findings allow decision-makers to select the
most relevant factors for use within a particular
period within the limited port resource. Roh et
al. (2016) said that developed countries had
several difficulties in creating greener harbours.
For example, in most ports in developing
countries, the "Green Port" concept is still at its
infancy, with a large number of ports struggling
to survive on a competitive market, capital
investments for long-term port planning and
improved environmental standards as economies
in developing countries have not yet grown .

In conclusion, the majority of studies currently
focus on the growth of local or national ports
without the global vision for establishing
sustainable port growth strategies. Besides, the
port authority’s dedication in terms of port
policy and administration is the foundation for
achieving the green port. Only a few research,
however, has listed a fragmented discussion
about port policy and management. Also,
national policies and policies of the local
government are essential components of the port
policy.

4. Methods

This research aims to gather/examine lessons
from the leading ports namely Rotterdam,
Antwerp, Singapore and Shanghai focusing on
the port policy and management, then analyze
the factors affecting the development of a green
port in Egypt by literature review/on-site
observations and case study. The ports of
Rotterdam and Antwerp are the leading ports in
the world in the area of green ports, especially
in the aspect of developing policies for
sustainable development of ports. The ports of
Shanghai and Singapore are the busiest port in
the world; they have made some great efforts to
approach the green port, which have a high
reference value for other countries' ports.

An extensive literature review was done through
desk research to understand what best practicing
ports around the world are implementing their
green port initiatives. A focus was put on the
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ports of Rotterdam, Antwerp, Singapore, and
Shanghai. A SWOT analysis was conducted to
understand the Strengths, Weaknesses,
Opportunities, and Threats for Egypt seaports
regarding the selected best practicing port around
the world.

The on-site observations conducted by the authors
for six months’ period from July 2019 until
January 2020 to identify the level of adoption and
or implementation of any measures related to
green port approach for two of the main ports of
Egypt namely Alexandria port and port said port.

5. Findings from reviewing main Egypt

seaports

Competitiveness of the Egyptian economy and
increasing exports at an annual rate of more than
10 % were among the priorities of Egypt's five-
year plan between 2016-2020 (MTI, 2016).
However, the latest statistics in 2020 show that
annual exported rate was 6.5% (CEIC, 2020).
Also, under the plan, the Egyptian government
encouraged the private sector to increase
investment, especially in the services sector
(Sislian & Jaegler, 2016). As the service sector
plays a pivotal role in promoting the economic
sector, Egyptian ports will be studied to determine
their contribution to increasing economic activity.
Egypt is considered to be the most crucial route of
foreign trade between East and West, with its
geographical location. Moreover, developing new
seaports, enhancing the productivity of existing
ports, expanding the Suez Canal axis, restoring,
and investing the Northwest Gulf of Suez, the
Northwest Coast, and North Sinai will turn Egypt
into an international logistics center moreover
creating high-value investment opportunities
(MTS, 2018). In term of renewable energy
resources availability, Egypt is among the most
promising clean energy generating countries, has
adopted a strategy to turn Egypt into a regional
center for energy exchange and trade that gives it a
national disposition (MTS, 2018).

Currently there are 48 ports in Egypt 15
commercial and 33 specialized besides, two more
commercial ports under construction, the nine
major ones being Alexandria, El- Dekheila, Port
Said, Safaga, East Port Said, Damietta, Adabiya,
Suez, and El-Sokhna (MTS, 2018). The estimated

total number of vessels calling annually at
Egyptian seaports are about 14,000, the
estimated total Twenty-foot Equivalent Units
(TEUs) handled annually are about 7,000,000
TEUs, the annual total gross cargo volume is
about 160,000,000 tons, (MTS, 2019) which,
indicates the high volume of power consumed
and ships traffic at Egyptian seaports and
consequently, reflects the adverse
environmental impact.

Port Said port authority reported that container
volumes fell by almost 450,000 TEUs in 2017.
However, the port maintains a fifth place in the
Top 5 region ports (MTS, 2018), with a total
throughput of over 3 million TEUs (HELLENIC
SHIPPING, 2018). The Suez Canal Authority
has given Egyptian vessels a 30% discount in
transit charges by the end of 2018 in order to
increase the transport of containers from port
Said to the hub port East Port Said.
(HELLENIC SHIPPING, 2018).

Port Said, Egypt and Tangier Med, Morocco are
the leading ports in the Mediterranean region of
Africa, in term of liner shipping connectivity,
Port Said and Tangier Med both provide
comprehensive transshipment facilities,
benefiting from their geographical location and
private sector investments by major global port
operators (UNCTAD, 2019).

Egyptian ports are considered as non-efficient
ports due to lack of equipment maintenance, use
of old technologies and equipment, improper
management structure due to the hierarchical
and  bureaucratic = system and  weak
communication between the port authority and
port users (Sislian & Jaegler, 2016). Therefore,
the Egyptian government began to study the
main factors needed to develop a sustainable
green port .

In the past two decades, there has been a
significant increase in container handling in all
Egyptian ports. The Egyptian Maritime Data
Bank of the Ministry of Transport (EMDB)
announced that the increase in the number of
containers reached 50 percent from 1995 to
2014, and the number of vessels increased by
35% compared to 1995. Although Alexandria
port is the most crucial port in Egypt in terms of
vessels traffic, which accounts for 26% of total
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vessel traffic, the study and green power project
have been applied for Damietta port as the first
initiative and then will be circulated to the rest of
the Egyptian ports (Sislian & Jaegler, 2016). MTS
in the achievement report for the year 2019 stated
that the total ships call on Damietta port,
Alexandria port is 3257, 2994 respectively
illustrating that Damietta port has overtaken
Alexandria port in light of ships traffic.

The green power project is to change power
generation from the use of fossil fuel to using
100% of clean power by application of biomass
unit and Photovoltaics (PV). The project is
divided into two stages. In the first stage, the aim
is to provide 50 % of the total required electricity
from biomass and PV within the port. Another
50% of electricity is from the national grid. In the
second stage, the entire port will be provided by
100 % green power by 2026, and any extra
electricity will be sold to the national grid
(Alsnosy & Noha, 2017). The primary drivers for
the transition from conventional power to
renewable energy power are the scarcity of
conventional fuel and the rise of environmental
awareness.

The amount of obtained PV power in Egypt is
estimated at 6KW/h/day (Alsnosy & Noha, 2017).
Many factors are affecting this capacity, for
instance, temperature, solar intensity, cell material
and incident angle. The project assumes that 20%
of the land area will be used for the installation of
solar panels before 2026. The daily production
capacity is expected to be 430 kWh, which is
equivalent to approximately 18 MW and therefore,
there will be an excess of energy estimated at 6
MW per day (Alsnosy & Noha, 2017). Since it is
not easy to store solar energy, the intention is to
sell the surplus to the local grid or those in need
from neighboring areas. Last but not least in 2017,
Damietta Port authority agreed to provide all
berthing vessels with electricity at a rate of 50
cents per kilowatt-hour (EMICS, 2018).

6. Discussions

From reviewing and comparing the results of the
research carried out in the area of green ports,
especially on ports covered by on hand research
paper. Some ports like Rotterdam, Antwerp,
Shanghai and Singapore have made tangible
progress in their efforts and taken as leading port

in light of green port concept .

A SWOT analysis was used to better understand
the strengths, weaknesses, opportunities, and
threats for the collected data by literature and or
on-site observations for six months' period to
evaluate then improve port
performance/operation while developing green
ports for Egypt seaports, the results are shown
in figure 1:

STRENGTHS

OPPORTUNITIES THREATS

* Economic Development
*Increase of tmasshipment
* Eaviromental management System
*New protocols and sgreement at Impact
regional level * Water pollution

*Change w regulatory Law
+local Government Policy
* Emission Increase / Health Related

*Renewable energy Sources

2030 Sustainable Development
Adoption

*Promusing Investment

«Biological risk

Figure 1: SWOT analysis for developing a green
port in Egypt

According to the literature review, the case
study of Egypt seaports and on-site
observations, some Egypt ports have already
begun to approach the green port concept, and
some ports have made some progress like
Damietta port. In the Strength aspect, some port
policies and related green concept projects have
been implemented, such as green power project
in Damietta port; and the implementation of ISO
14001 has provided a solid foundation for the
green port approach. On the other hand, the
weaknesses are still prominent in the ports of
Egypt for instance, absence of integration
among Egyptian seaports, a lake of human
resources development and qualification, poor
communication between port authorities and
port users, limited data resources, absence of
comprehensive vision and adoption of green
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port policy, improper management structure and
poor equipment maintenance. Furthermore, when
designing strategies for sustainable development
of ports in Egypt, the threats and opportunities
should be carefully considered. Like IMO
regulations related to the environment which needs
time to adapt in the Egyptian national law.
Furthermore, the Egyptian ports are regulated by
the local government and mostly managed by the
Port Authority. Hence, that may represent a threat
while implementing green port policy. Moreover,
due to the currently escalating number of ships
transiting Suez Canal and/ or calling East Port
Said resulting in adverse environmental impacts
like air pollution through emissions, water
pollution from oil leakages and garbage waste, and
biological risk from ballast water.
Differing from threats opportunities will present,
by economic development through new projects
and investments, the increase of transshipment
should be managed by a prudent approach to fulfil
the green port concept at handling and storing
stage. Like automation and equipment
electrification, EMS which is being implemented
in Damietta port in the form of ISO 14001
promoting the green port concept. New protocols
and agreements at a regional level were held like
the first green port contract between (SCZone) and
(SISCO), renewable energy sources like the
available solar power and wind power which is
being exploited in Damietta port and Elzafrana
area respectively. Egypt 2030 sustainable
development vision which develops safe ports that
can adapt to regional and international variables
and compete regionally and globally, the
establishment of new green ports will support the
investment in renewable energy and alternative
fuel (LNG) bunkering.
Based on the above-mentioned discussion the
authors suggested guidelines and corrective
measures for improving port policy and
management while applying the green port
concept in Egypt, moreover, these suggestions
may be the concrete foundation of the green port
model for Egyptian seaports.

a) Central government policy
Due to the lack of advanced technology and
equipment, and a lack of investment in resources
in Egypt, central government financial support for
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The development of infrastructure is necessary.
Mandatory  requirements enforced by
government for emission reductions are
compelling drivers for the development of the
green Port concept, such as Emissions Control
Areas (ECAs). In addition, some incentive
policies for private ports, such as tax reduction,
should be considered in order to reduce costs for
the implementation of green ports.

b) Local government policy

Structural barriers can prevent successful
policies being enforced between central and
local governments. For example, the EU's
objective is to build a level playing field that
does not coincide with the national objective of
economic interests; some local governments
may only focus on their political performance
through economic development rather than
sustainable development. No two ports are the
same thing. Local government should, therefore,
consider sustainable development in the context
of long-term planning, establish more
agreements with stakeholders to develop funds
or projects, and develop policies based on the
entire coastal area at a global level.

¢) Port policy

Port policies should align with government
policy objectives. Since sustainable
development policies may impose some
additional cost on the port, economic feasibility
should be considered at the beginning of the
policy-making process. In Egypt, most ports do
not have appropriate necessary conditions and
experience in implementing international
standards, such as ISO 14001 and energy
management standard ISO 50001. The capital
cost of infrastructure and management is a
significant challenge for some ports to
implement related international standards .

The lessons of ESPO, like the Eco-Port project,
should be examined at ports in Egypt. The Eco-
port management system is active. The project
is open to any port that may apply to a member
on-line. The project will then provide technical
and specific advice to each port to help it
address the requirements of the Eco-Port. Some
similar organizations and projects should,
therefore, be considered in developing
countries, and cooperation with these mature
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organizations should be strengthened. Besides,
port authorities may also establish pricing policies
and regulations on access to boost their
competitive position and promote productive
operation by customers. The pricing policies may
include incentives for good practices or penalties
for no compliance.

d) Port management tools

Currently, several management tools can be
considered by port authorities at the global level,
such as ISO 14001 and ISO 50001. These tools are
based on a systematic approach and a continuous
improvement framework for the Plan-Do-Check-
Act (PDCA) cycle. Compared to other methods,
ISO 50001 is a new port management tool. ISO
50001 is an international standard approved by the
European Committee for Standardization (CEN)
on 25 October 2011, which aims to enable
organizations to develop energy performance
improvement systems and processes. A small
number of ports at the global level have already
implemented ISO 50001 standard and certified,
such as the port of Antwerp, the port of Hamburg.
ISO 50001 implementation can reduce operating
costs, improve energy efficiency and promote
management system through documentation,
records and related audits.

e) Investing in renewable energy sources
Renewable energy, such as solar power, biomass,
and wind turbines, is getting more and more
attention to addressing environmental issues. Port
area 1s a perfect place to install a massive amount
of wind turbines and solar panels. The biomass
power plant can also be installed in port areas to
minimize pollution, such as in the port of
Antwerp, where a biomass station can reduce
greenhouse gas emissions by 20%.

7. Conclusion

With the growth of the global economy, ports in
developing countries like Egypt is facing more
stringent regulation, the competition of economic
interests, and environmental impact. As the green
port concept has a significant potential to address
these issues, this study has reviewed the best
practices of the ports of Rotterdam, Antwerp,

Singapore and Shanghai, and analyzed internal
and external factors affecting the development
of green port in Egypt by literature review and
on-site observations, the result shows that
although some Egypt ports have already begun
to approach the green port concept, and some
ports have made some progress like Damietta
port ,and the 2030 Egyptian Maritime Sector
vision adopted in 2015, still there 1s lack of the
active control measures for emissions reduction.
Besides, many port authorities are ignoring the
importance of sustainable development while
they are mainly considering economic interest.

8. Recommendations

From strengths and opportunities, and taking
into account weaknesses and threats, some
recommendations for developing a green port in
Egypt are shown as follows:

(] Adopting comprehensive policy for green
port not only focusing on ports but extended to
cover multimodal transport like, seaports,
railways, river transport, and road network.

[J Promoting the role of the private sector in
developing of green port as they need a huge
investment.

[ Environmental goals should be given high
priorities while setting the long term strategies
in order to achieve sustainable development
goals.

[ Establishing human development program,
like training, motivation and awareness program
especially with regard to environment and green
projects.

[ Integration among Egyptian seaports should
be promoted under the ministry of transport.
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Enhancing The Competency-Based Offshore Helicopter Underwater
Escape Training: The Simulation Fidelity Perspective

Prepared by
Capt. Hossam ELdin Hassan Gadalla

(Arab Academy for Science, technology and Maritime Transport AASTMT)

Abstract:

The offshore oil and gas industry is now relying greatly on helicopters as the primary
mean of transportation. However, similar to other transportation means, helicopters
are vulnerable to technical failures and human errors. If a failure occurs while flying
over water, the consequences could be extremely hazardous as the helicopter will lose
altitude until it finally ditches on water, forcing passengers to initiate an abandoned
process which is considered a challenging task that has to be carried out adequately in
a potentially stressful environment. Despite the improvement in offshore helicopter
safety, ditching accidents remain to be present and need to be addressed to reduce the
level of risk associated with underwater escape. A range of Helicopter Under Water
Escape training “HUET” standards are established by Governmental and Non-
governmental bodies worldwide. One of which is OPITO, formerly known as the
Offshore Petroleum Industry Training Organisation, which is concerned with
initiating emergency response training standards for the offshore industry including
HUET. The hypothesis held by the author argues that the current OPITO HUET
standard may not fully ensure an adequate level of fidelity causing false confidence
within the quality of training and its objective to effectively prepare helicopter
passengers for a real emergency ditching. Based on the literature, and reviewing
success rates of several HUET training programs delivered to 1096 trainees during 12
months at AASTMT. In addition to exploring the learning outcome targeted within
the OPITO HUET standard, this research paper intends to provide an understanding
of the fidelity level achieved and whether the standard in its current form provides a
competency-based training that is effective in preparing the offshore workforce to
respond adequately should a ditching situation arise. Moreover, it proved that the
OPITO HUET standard, in its present form, might not fully ensure the adequate
similarity to real emergency ditching situations, creating false expectations in the
mind of the trainees, and probably leading them to react inappropriately when
experiencing a real emergency ditching accident. The study recommends considering
fidelity increase to improve the efficiency and reality of the helicopter safety training
by including simulated environmental conditions and additional practical exercises
such as cross cabin and manual lifejacket inflation.

Keywords: Offshore, Helicopter, Accidents, OPITO, HUET, Training, Fidelity.
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1- Introduction

Offshore helicopter transportation has become a
vital component contributing to the sustainability
of the offshore oil and gas industry. Being more
efficient and reliable than other alternative
methods of transportation available in the offshore
industry made it widely used for transferring
personnel to and from offshore installations. Even
though, it is performed in a challenging and
hazardous open sea environment (CAA, 2014).
Similar to other transportation means, Helicopters
are vulnerable to human element errors and
several typical emergencies that would affect the
normal operation of the helicopter including
mechanical failure, engine fire, hydraulic or
electrical or lubrication systems failure. If a
serious failure occurs while traveling over water,
the consequences would be hazardous, as the
helicopter will lose its altitude and eventually
ditch on water (EHEST, 2011). According to the
European Aviation Safety Agency, the term
“ditching” refered to “An emergency landing on
water, deliberately executed as per the rotorcraft
flight manual (RFM) procedures, with the intent
of abandoning the rotorcraft as soon as
practicable” (EASA, 2016). After ditching, the
helicopter most probably would invert and rabidly
submerge with water rushing in. This will cause
inherent buoyancy and disorientation to
passengers who, in order to survive, must carry on
several emergency response procedures including
impact-protection and locate positions, and deal
with several types of survival equipment such as
safety harness, life jackets, aviation suits,
emergency breathing systems and jesting
mechanism. In addition to finding their way to the
surface outside the flooded structure, they have to
carry on water survival techniques until being
rescued. According to Brooks CJ et al., (2008),
this is a challenging task that has to be carried out
adequately in a potentially stressful environment.
Based on the findings of Taber (2014), the
conditions faced by survivors need to be overcome
through knowledge, training, preparation, and
attitude, where further work needs to be directed
toward how to best prepare the global offshore
workforce for ditching accidents. Currently, there
are various training standards established by
several recognized bodies such as the Norwegian
Oil Industry Association (OLF), the Canadian
Association of Petroleum Producers (CAPP), and

e

OPITO. All of them have the same goal, even
though their training approaches may differ
considerably (Taber, 2016). OPITO as a global,
not-for-profit, industry-owned organization,
works ~ with  governments, national oil
companies, operators, and contractors, offering a
range of services and products to meet the
international skills needs and support workforce
development. Through operation centers in four
regions; UK and Europe, Middle East and
Africa, Asia Pacific, and the Americas; OPITO
1s driving safety and competency improvements
to benefit the industry by training more than
375,000 persons per year, across more than 200
approved training providers in more than 50
countries (OPITO, 2020a). The OPITO HUET
standard, being the most recognized and widely
implemented within the Middle East region,
shall be the main focus of this study.

The hypothesis held by the author argued that
the current standard may not fully ensure an
adequate level of fidelity leading to false
confidence within the quality of training and its
objective to prepare helicopter passengers for a
real emergency ditching. Based on literature and
reviewing the pass rates regarding a set of
HUET Courses, delivered to 1096 trainees, in
one year, in addition to assessing the fidelity
level used in delivering learning outcomes
within the OPITO standard, this research study
intended to gain an understanding as to whether
the current HUET standard established by
OPITO provides a realistic and effective
competency-based training for preparing the
offshore workforce to respond adequately
should a real emergency ditching situation arise
to the helicopter, and identify areas where
training enhancement can be made.

2. The Need for Helicopter Ditching

Emergency Response Training

As multiple ditching accidents have taken place
involving helicopters flying to and from offshore
rigs and platforms, the safety of offshore
helicopter transportation has become a great
concern to operators, regulators, and the
workforce, leading to many safety reviews
(CAA, 2020). Despite the recent improvement in
increasing  floatation time that allowed
additional time for occupants to escape the
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helicopter structure, can’t fully guarantee the
survival of passengers and crew if not followed by
timely and correctly performed response
procedures, thus the more knowledge acquired by
trainees during training, and the more preparation
of attitude, on different levels of potential
circumstances, will ultimately greater the chances
of surviving a helicopter ditching (Taber, 2014).

2.1. Helicopter Ditching: An Overview

The first reported helicopter ditching accident
occurred in November 1944 (Lillard JM, 1999),
but attention was given to the numbers of fatalities
resulting from helicopter ditching accidents when
Glancy (1971) reviewed the US Navy helicopter
accidents and pointed at “drowning” or “lost at
sea” as main causes of death contributing to 55%
of ditching fatalities. According to Okstad et al.,
(2012), helicopters have become the biggest
contributor to the overall risk of fatal accidents
within the offshore Industries. A significant study
on offshore fatalities occurred between 2003 and
2010, presented by the US Center for Disease
Control and Prevention (CDC) concluded that the
risk of fatality in the offshore oil and gas industry
is seven times higher than for all workers in the
United States, and referred to the Helicopter
transportation as the most dangerous part of an
offshore worker’s job (CDC, 2013). As per the
recent annual safety review published by the
European Union Aviation Safety Agency in 2020,
Figure (1) illustrates the fatal, non-fatal, and serious
incidents per year involving commercial air transport

helicopters.
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Figure (1): Fatal / Non-fatal /Serious incidents per year of
commercial Helicopters
Source: The European Union Aviation Safety Agency
(EASA), 2020

In Figure (1), it can be seen that accidents and
incidents are inevitable in the offshore Oil and
Gas industry, where recent improvements in
helicopter technology couldn’t effectively
contribute to the reduction of accidents number
over the years. Therefore, traveling offshore by
helicopters will keep representing some of the
most unique challenges to survival in the event
of ditching. By this virtue, the offshore
workforce needs to be effectively trained in the
necessary knowledge and skill competencies to
respond adequately should a ditching situation
arise.

2.2 The Helicopter Underwater Escape
Training Criteria

The aim of the HUET with Emergency
Breathing System (EBS) is to prepare delegates
that intend to travel by helicopter to and from
offshore oil and gas installations and vessels by
providing specific training in pre-flight and in-
flight requirements and to equip delegates with
the basic emergency response knowledge and
skills required in the event of a helicopter
emergency, with a specific focus on escaping
from a helicopter following ditching (OPITO,
2020b). To make a successful helicopter
underwater escape, particularly in the water
below 15°C, it became vitally clear that a
supplemental air supply must be available for
each of the trainees whether it should be a
compressed air system or a re-breather system
(Stefanie et al., 2020). The present HUET
training criteria involves a simulated ditching in
a swimming pool while rotating the training
module upside down as shown in Figure (2).
The training focuses on students practicing
bracing for impact, identifying primary and
secondary exit points, using EBS and escaping
through exit windows underwater, then
surfacing for air. The traditional HUET
simulates an immersed cabin rotating around a
single axis, usually lengthwise. While the
commonly used simulators can only be turned
left or right in the horizontal plane, the new
generation simulators can turn up to 360° in both
the horizontal and vertical planes.

— — == —
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Figure (2): Helicopter Under Water Escape Training
Simulator

Source: MSI-AAST&MT. 2020a

In general, the HUET training intends to increase
the time-saving awareness of situational
characteristics that can prevent successful escape,
such as the role of the seat belt to control excess
buoyancy caused by the safety suits inside the
helicopter, how to operate the breathing system,
and to locate and jesting emergency exits .

3. The Fidelity in HUET Simulation.

On 12 March 2009, with 18 persons onboard, a
Cougar Helicopter Sikorsky S-92A ditched at the
east coast of Canada striking the water at a high
rate descent. Based on the investigation report
published by the Transportation Safety Board of
Canada, the water impact compromised the
helicopter structure while the emergency flotation
system did not deploy leading to the rapid sinking
of the helicopter causing the death of seventeen
persons including two crew members. Only one
passenger survived the accident with severe
injuries (TSBC, 2009a). According to the
Offshore Helicopter Safety Inquiry (OHSI) that
was established after the crash, the only survivor,
in his testimony, compared his HUET experience
with what he actually faced during the ditching

accident and identified significant difference
regarding the impact effect and surrounding
environments such as water temperature,
saltwater, and waves action (TSBC, 2009D).

This survivor’s testimony is questioning the
adequacy of the fidelity level utilized in the
current HUET standard and raises concerns
regarding how delegates are prepared for real
accidents. Research has shown that a simulated
environment that ensures a level of fidelity
consistent with the real-world allows for the
controlled development of specific skill sets
(Baldwin and Ford, 1988) while using helicopter
underwater escape simulation that is not
representative of the operating environment has
the potential to negatively affect the training
outcomes (Hytten, K., 1989). Thus, realism in
training is important and HUET simulating
should offer the adequate level of fidelity that
effectively achieve the intended training
outcomes.

3.1. The Importance of Physical and
Cognitive Fidelity in Skill Acquisition
Physical Fidelity is described as the degree to
which a simulated environment replicates the
look, sound, and feel of the real environment
(Hochmitz & Y. Gavish, 2011). Using physical
fidelity in training is not a new concept to ensure
the transfer of skill knowledge from a simulated
environment to a real-world setting. It has been
suggested that the closer a simulation training is
to real conditions, the better transfer of skills is
achieved (Baldwin and Ford, 1988). However,
another alternative perspective argues that
physical fidelity during underwater escape
training could be un-necessary and that only
reproducing a representative environment is
sufficient during skill acquisition (Coleshaw,
2006). Although this might be true for simple
tasks that do not affect the overall performance
related to specific skill sequences, it’s confirmed
by research that higher realism in training
produces better performance outcomes in reality
(Hochmitz & Y.Gavish, 2011). On the other
hand, Cognitive Fidelity is described as the
degree to which a simulation replicates the
psychological and cognitive factors such as
stress, anxiety, situation awareness, and
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decision-making requirements found in a real
environment. Cognitive fidelity in training is
considered useful as it helps in preparing
individuals to make decisions in stressful
situations (Kaiser & Schroeder, 2003).

3.2. The Adequacy of Fidelity levels in

HUET simulator.

According to Taber (2016), fidelity levels in
HUET simulators could be ranged from low to
extreme levels based on how it replicates the real
devices, conditions, and environments present in
an actual event. To explore the possibility of
shortcomings within the current HUET standard
regarding the level of fidelity utilized, the impact
of each level could be explained as follows:

3.2.1. Low-Level Fidelity.

Low-level fidelity devices or low-fidelity
simulations don’t present an equivalent
functionality as that of the real-world. The
reduction of fidelity as compared to a training set
that replicates a real-world environment will
rarely induce the same levels of stress and anxiety.

3.2.2. Medium-Level Fidelity.
Medium-level fidelity in simulation is featured as
being limited where there are just some limited
similarities in the context of the real-world (Taber,
2016). Delegates, therefore, aren’t provided the
opportunity to practice their range of skills and
abilities in a simulated environment that is similar
to what they may experience in real conditions.
Such simulators are likely to be less difficult than
real equipment, subsequently, medium-level
fidelity leads to a high rate of success during
training exercises.

3.2.3. High-Level Fidelity.

Allowing trainees to perform and practice full
tasks in a simulation environment that is highly
similar to what they will experience in reality
would indeed be considered an advantage to the
delegates (Taber, 2016). The inclusion of the
environmental conditions such as wind, rain, and
waves during HUET exercises, would enhance the
trainee's experience and ensures that all phases of
the survival and rescue process are adequately
explored during and after the helicopter egress
training.

3.2.4. Extreme-Level Fidelity

In a simulated environment, using extreme
fidelity training would achieve the closest
simulation to a real-world environment, thereby
providing the best method for transferring
knowledge and skills (Taber, 2016). However, it
also can expose delegates to unnecessary risks
and is deemed as dangerous, wherein this matter
delegates would unlikely complete all the
assigned training exercises.

3.3. The Optimum Level of Fidelity in

HUET training.

According to Taber (2016), there is some extent
where any additional realism would not benefit
the training which is indicated as an extreme
level of fidelity, thereby simulating a situation
during which risks are outweighed by the
benefits, the training environment would no
longer be safe. To estimate the optimal level of
fidelity in training, the performance outcomes
could be demonstrated as an Inverted-U
perspective representing the theoretical curve of
HUET performance transfer of skills based on
the continuum range of fidelity levels from low
to high, which can be safely replicated in the
training environments. Figure (3) shows varying
levels of fidelity represented along the
horizontal axis, while the vertical axis represents
the transfer of HUET performance skills. The
areas below the curve indicate low to medium
fidelity that might allow only for minimal skill
transfer, whereas the extreme zone, could during
initial stages, produce higher levels of skill
transfer. However, at such extreme levels of
fidelity, injury risks would be increased while
the performance outcomes are rapidly reduced.
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Figure (3): Levels of Fidelity in HUET
.Simulation Training
Source: Taber, 2016.
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Therefore, using a combination of high physical
and cognitive fidelity during the acquisition of
critical skills ensures that trainees can imagine
how to complete the tasks in a stressful
environment while having the experience of being
able to perform the necessary tasks. Based on
ditching event information, and previous research,
it can be argued that to properly prepare an
individual or team to perform a complex task in a
real-world event, demonstration of critical skills
should be practiced in a realistic, high fidelity
simulated environment while ensuring that safety
is maintained.

4. The Current OPITO-HUET Training

Standard
The objective of the current OPITO HUET is that
delegates will be able to demonstrate, in a
simulated environment, that they can use the
safety equipment, and follow procedures in
preparing for, and during helicopter emergencies,
with particular focus on escaping from a
helicopter following ditching (OPITO, 2020b).
The training is designed to meet the offshore
safety and emergency response training
requirement for personnel new or returning to the
offshore oil and gas industry who will be supplied
with (EBS) during offshore helicopter travel.
(OPITO, 2020b).

4.1Review of Success Rates (competency) of
HUET courses.
Table (1) demonstrates success rates for delegates
who participated in an OPITO approved HUET
program, where it was delivered as a module of
the Basic Offshore Safety Induction Emergency
Training (BOSIET) or the Further Offshore
Emergency Training (FOET) or a full HUET
courses. The training took place within a well-
recognized OPITO approved training provider in
Africa that maintains a high level of commitment
to the OPITO standard (MSI- AAST&MT,
2020b).
Table (1) illustrates the success rates of the total
number of 1096 delegates of different age and
gender with an indication of swimming capability
limitation, during the period from January to
December 2019.
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Table (1): Success Rates of HUET programs
within an OPITO approved training provider.
Source: Author, 2020.

On reviewing the assessment outcome
(Competent or Not-competent) of HUET
programs shown in Table (1), a high rate of
success each month can be observed, even
though there is a significant number of non-
swimmers delegates. The overall success rate for
delegates who achieved the learning outcomes
and skill competencies is higher than 98% for all
who attended HUET programs. On the other
hand, in real ditching accidents, the number of
fatalities represents a survival rate that is well
beneath the rate accomplished in training. Data
reported by Taber and McCabe (2005), who
reviewed the global helicopter ditching accident
between 1971 and 2005, showed that in 511
accidents involving 2478 occupant persons, only
66% survived while 30% of the survived
persons had some form of injury. More recent
survival rate related to ditched helicopters was
identified by a comprehensive study, based on
reports from the National Transportation Safety
Board (NTSB), Civil Aviation Authority (CAA),
and several other sources, concluded that within

delegates should deploy and operate the EBS
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the period from 2000 to 2010, the international
offshore industry has encountered 60 helicopter
ditching cases that caused the death of 152 of the
294 (52%) individuals, revealing that the overall
world survival rates of helicopters ditching
accidents are on average of 48% (Taber, 2010).
Such a significant gap between training success
rate and actual survival rates may raise doubts
regarding the fidelity level utilized in simulating
ditching conditions that offer easier and safer
training but not realistic. Driven by such doubts,
the OPITO standard’s learning outcomes and how
they are achieved need to be explored to gain an
understanding of the fidelity level presented.

5. Assessing Fidelity levels in current

OPITO HUET standard

The OPITO Helicopter Under Water Escape
Training Standard Revision 5, Amendment 9,
January 2020, describes target groups, delegate’s
prior  achievement requirements, learning

outcomes, training program, duration of the
training, and assessment (OPITO, 2020b).

5.1. The Ditching and Evolution speed

simulation

As per section (E3) of the standard, where training
equipment’s requirement is described, there is no
indication for a specific operating speed of the
ditching sequence, therefore it’s commonly
conducted as slow as possible, including the
inverted training evolutions. This could be
considered low fidelity in simulation training and
may raise concerns regarding the appropriate
disorientation required to effectively prepare
delegates to face a real emergency ditching impact
and evolution speed.

5.2. The Learning Outcomes Targeted

by the Standard.

As per section (C.5) of the standard, fourteen
learning outcomes are described that must be
achieved to succeed in the training and consider a
delegate being competent for traveling offshore by
helicopters .

5.2.1. Learning outcome (1): Emergency
Breathing System (EBS)

The first learning outcome includes the donning of
EBS and conducting its integrity checks, where

and breathe from it during the capsize exercises.
Furthermore, the EBS is also involved as an
essential part of the learning outcomes
(4,5,8,9,11,12) (OPITO, 2020b). Without the use
of EBS, occupants may not be able to breath-
hold for sufficient time to complete all of the
actions required to escape and then reach the
water surface. For the last 15 to 20 years,
passengers flying offshore in Europe had carried
either a rebreather EBS or a hybrid rebreather
system, then the compressed air EBS occurred
following the G-WNSB accident in 2013 (CAA,
2014). To date, the Air Pocket re-breather type
is still approved by OPITO training standard and
is globally utilized in HUET. However, this type
of rebreathing equipment is useful only if
passengers had sufficient time to deploy it
before the helicopter submerges in water.
Keeping in mind that accident reports have
indicated that the helicopter would invert or sink
immediately or after a short delay of time in
almost 60% of all water impacts accidents
(CAA, 2005/06), That means delegates are
intensively trained to use a piece of equipment
that is not operational in the majority of
helicopter ditching accidents when there is no
instruction from the pilot, or in cases where
immediate inversion with limited time 1is
experienced.

5.2.2. Learning outcome (2): Brace and

Locate Positions

The Second learning outcome describes the
required actions to prepare for a helicopter
ditching, where mainly two body positions
(Brace & Locate) are exercised. Firstly, on
instructions from pilots, delegates should
perform “Brace Position” to protect themselves
to limit any injuries due to the high ditching
accelerations impact. Secondly, to overcome the
disorientation resulting from the inverted
position, the delegates are trained to practice
“Locate Position” to locate their harness release
mechanism and establish a reference point
related to the emergency exit before jettisoning
the exit. However, the learning outcome doesn’t
extend to provide any training exercise in case
there is no pilot instruction, although the
European Union Aviation Safety Agency reveals

practice escape through an exit window in both
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that the more likely situation is a helicopter
ditching case where the majority of occupants may
be unaware and will not have braced for impact
(EASA, 2017). Furthermore, the “Locate position”
1s practiced only for seats that are located next to
emergency exit windows, while no practice
regarding mid seats, even though most offshore
helicopter configurations include middle seats for
passengers.

5.2.3. Learning outcome (5, 9, 12):

Emergency Exits Mechanism

These learning outcomes include the practice of
push-out windows for simulating jettisoning the
emergency exits. That means the training
simulation 1s limited to only one jesting
mechanism, even though probably half of the
emergency exits in helicopters worldwide depend
on various other kinds of mechanical exit
mechanisms (King et al, 2018). This issue was
early highlighted by Brooks et al (1997) who
raised concerns regarding the number of different
exit jettison mechanisms and the fact that there are
23 different doors, hatches, and window release
mechanisms identified in 35 types of helicopters
that fly over water. Moreover, there is no
reference regulating the force required to push out
window exits, thus the training window is not of
the same tension required for a real helicopter
window exit. King et al (2018), demonstrated that
high forces are required to remove a real type of
exit, raising serious concerns regarding the ability
of helicopter occupants to jettison exits when
required. According to the UK Air Accident
Investigation Branch report AAR 1/2016, relating
to the accident of helicopter G-WNSB, the
majority of passengers who succeeded to push out
exit windows reported that "it was not easy and
was significantly harder than they experienced
during training" (UK AAIB, 2016). That means a
delegate who holds an OPITO HUET certificate,
could be involved in a ditching situation and could
be sitting beside a mechanical exit that he hasn’t
been trained to operate, or at least wasn’t prepared
to operate hard pushing out windows as to how it
is in real helicopters.

5.2.4. Learning outcome (7, 8, 9, 10, 11,

12): Seating Positions and Exits
These learning outcomes require that delegates

36

upright and capsized conditions. In 1999,
Bohemier et al revealed that seats beside an exit
provide the greatest probability of survival,
while the chance of survival decreases with the
increase in distance between seat and exit. In the
G-WNSB accident (UK AAIB, 2016), several
underwater escape routes were reported by the
survivors with only four passengers were sitting
next to an exit and managed to escape
successfully, while another four passengers had
to carry on a 'cross-cabin’ task to find their way
to the exit. Whilst this fact was early recognized,
yet the issue is still not addressed within the
current training, as per the standard delegates
practice only escaping from seating positions
located next to exit windows with no single
practice for a cross-cabin or cross-seat exercise.
Meaning that the trainees are not trained to
locate an exit from a middle seat nor removing
the exit with the harness unfastened.

5.2.5. Learning outcome (7, 8, 9):
Partially-Submerged Helicopter

These learning outcomes involve a “partially
submerged helicopter” where the simulator is
lowered upright to the water until the cabin is
flooded, then delegates practice escaping
through a window underwater while the
simulator is in a submerged upright position.
Due to the weight to buoyancy location in all
helicopters airframes, it is not physically
possible for a helicopter airframe or cabin to fill
up with water up to passengers’ heads and still
be upright (EASA, 2016). Therefore, delegates
are trained to overcome an emergency case that
is not likely to happen in any real ditching
situation.

5.2.6. Learning

Aviation Life Jacket

Both learning outcomes include the deployment
of an aviation lifejacket by releasing a
compressed gas cylinder. In the case of cylinder
malfunction, the passenger can manually inflate
the lifejacket by breathing into a tube installed
on the upper section. According to TSBC
(2015), there are several survivable ditching
accidents where occupants appear to have
escaped from the helicopter but have failed to

outcome (1,13)-

swell, wind speed, water spray, light, visibility,

S

AUN Jouranal No. 41 January 2021



survive as their lifejackets had not been inflated or
were only partially inflated leading to drowning
However, within the learning outcomes, there is
no exercise regarding lifejacket’s manual inflation
but only the mechanism is explained theoretically.
Moreover, this process may require a minimum
swimming capability to allow time to manually
inflate the lifejacket by breath, yet swimming skill
of any level is not required by the standard as a
pre-requisite to attend the course. That means non-
swimmer delegates might experience drowning in
a real ditching accident in case of inflation failure
as they won’t be able to maintain flotation for a
sufficient time to inflate the life jacket manually.

5.2.7 Learning outcome C.5 (6) Aviation
Life Rafts

Whilst this learning outcome includes training on
assisting others where possible in carrying out
initial actions on boarding the aviation life raft,
including mooring lines, deploying the sea anchor,
raising the canopy, and raft maintenance; it
doesn’t specify any requirement for delegates to
practice the deployment and inflation of the life
raft itself. Based on the investigation report
published by the Dutch Safety Board regarding the
G-JSAR accident in 2006, neither the flight crew
nor the rear crew deployed the life rafts before
ordering the evacuation of the cabin, resulting in
all passengers and crew evacuating into water
directly, then an unsuccessful attempt by the
winchman to manually deploy the life raft. It was
noted that his training had covered the location of
this handle but not operating it. As a result, all of
the passengers and two of the crew remained in
the water without the protection offered by a life
raft against a 120 C water temperature (DSB,
2010). It seems that the most essential initial
action that should have been addressed by the
standard is missing in this learning outcome.

5.3.The Surrounding Environment

Conditions

The Survival time in water varies depending upon
the location, time of year, the water temperature,
and factors that individuals can take to increase
their survival time and hence being rescued.
However, in general, the standard doesn’t specify
any requirement regarding any simulation to
weather and sea state conditions such as waves,

fog, rain, and water temperature.

For example, repeated hits by waves can
interfere with normal breathing, and as the
survivor fatigues, it can become increasingly
difficult to synchronize breathing with gaps in
the wave splash. In such rough weather
conditions, the use of the sprayhood attached to
lifejackets can significantly improve the airways
protection thus reducing the risk of drowning
(Armstrong et al, 1994). However, if helicopter
occupants have not been exposed to waves
during training they may not realize the
importance of this equipment .

Based on the above-mentioned observations
regarding the fidelity level associated with the
learning outcomes and how they are delivered
within the OPITO HUET standard, the
researcher believes that ditching simulation
training in that manner is not of high fidelity or
realistic, but worse, the false expectations
created by such low fidelity in training will not
prepare the delegates to face a similar occurring
real emergency ditching situation but can create
confusion and, if not surprise, during a
subsequent real crash; and potentially cause
fatalities.

CONCLUSION

Realism 1is important as it helps to make
evacuation behaviors faster, and helps in
decreasing the time required to escape. Using
helicopter underwater escape simulation that is
not representing the real operating environment
has the potential to negatively affect training
outcomes. Given the current OPITO standard to
which HUET is conducted today worldwide, the
researcher believes that most offshore workers
are not adequately prepared to face a real
ditching emergency, as an actual escape from a
real crashed helicopter could be much more
difficult than what being presented by the
simulated training.  The trainees have not
experienced severe  disorientation,  rapid
inversion, and fast lowering into the water
similar to what a real helicopter ditching may
be, nor trained with high fidelity exits and
jettisoning mechanisms according to different
helicopter specific interior seating

Brooks et al, (1997). Brooks, C. J.; Bohemier,
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configurations. If training is insufficient, then
survival is that much more unlikely and or
difficult. This study discussed possible
shortcomings within the learning outcomes and
how they were achieved as per the OPITO current
HUET standard. The study concluded the
importance of increasing the realism and fidelity
to the training standard with the enclosure of
weather and sea state conditions, in addition to the
need to conduct at least one training sequence
cross cabin or across another seat, even if empty
to prepare delegates for different seating
configurations.

Recommendation

This research paper highly recommended a further
investigation to critically explore the present
standard in its entirety for improving the fidelity
of training simulation that ensure delegates, on
completion of training, are better prepared to
respond in the event of a real emergency
helicopter ditching accident.
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Abstract:

Classification societies have been playing an increasingly important role in the world
maritime industry. Setting up technical standards regarding the seagoing traditional
vessels hull and structure. Providing technical verification for the maritime
autonomous surface ship (MASS) and other related technical services. Classification
societies using the underwater vehicles as the remote operated vehicles from past
decades and shortly thereafter, started to introduce drones in maritime ships
inspection-survey or supervision. Recently, innovation of maritime industry
exemplified in MASS technology needs new modern tools to handle the assignments
and registration process for the ship interior or aerospace.

The aim of this research is to clarify the importance of generating technological and
innovative instruments for the inspection-survey or the supervision process. The paper
sheds light on the technological improvement process in the classification societies’
inspection-surveys and supervision mechanism nowadays. Aiming to facilitate and
upgrade new strategies which serve the upcoming maritime industry in the future.
The concept of the classification’s societies is based on reviewing of design and
survey during and after ships construction and issuing the class certificate, in order to
implement harmonized System of Survey and Certification (HSSC). Hence, the
MASS technological features will require a new phase of survey and e-certificates.
This research was based on a descriptive approach, as this methodology is the most
capable of providing a comprehensive picture of the efficiency of the new technology.

Keywords: Classification Societies, Drones, Underwater Vehicles, Autonomous
Ships, MASS, Remote survey.
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1- Introduction
While the potentials remain unwritten for the
upcoming reliable technological days,
classification societies have been paying more
attention to use modern technology for inspection-
surveys or supervision of traditional vessels and
MASS (Brati¢ et al., 2019). The near future will
experience an ever-greater amount of trials or
activities for involving the automation inside the
maritime industry that will be operated by a
divergent style of drones, underwater vehicles and
autonomous vessels (Beaudet and Benoist, 2020,
MSC, 2017). This research clarified the types of
effective drones that can be used with the
classification societies’ experts and the upgrading
of the underwater vehicles to meet the client
requirements for the upcoming e-vessel
technology (MSC, 2017, Carrara and Grasso,
2020, Newell and Gayathry, 2020). As well as
lighting the responsibility to develop some unique
criteria to Aerial Drones and Inaccessible Area
Drones inspections and surveys for traditional
vessels nowadays (Xia et al., 2019). That to be
ready for the different MASS levels and to comply
with the hull and structures during a remote
analysis.
Just to name few, classification societies born to
be between Det Norske Veritas-Norway merging
with Germanischer Lloyd-Germany, Bureau
Veritas (BV) and others on behalf of the
International ~ Association of  Classification
Societies (IACS). A field of development to the
drone’s applications of performing the ship
inspection-surveys or supervision, that s
particularly suited by Inaccessible Areas Drones —
Survey (IAD) and Aerial Drones-Survey for the
outer structure (Butcher et al., 2020, Andersen et
al., 2020).
Confidence of flag states and the owner-operator
companies of the vessels, to operate with remote
surveys procedures are vital for the drone
technology innovation and facilitation. To do such
work, they can use two diverse approaches. The
first is called 'See Remotely' and the second is
called 'Decide remotely'. Both allow conducting
onboard analysis with remote surveys, without any
physical access by the surveyor (Andersen et al.,
2020).
Furthermore, the call of a classification of
merchant ships, boils down to insurance. Hull
insurance companies require that a ship subscribes
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to one of the members of IACS. However, there
are also some reasons for a classification, which
are based on the fulfillment of the flag state
safety requirements. A company may also want
to have her ship holds a Cargo Ship Safety
Construction Certificate to comply with SOLAS
Rule /12 for a classified vessel. The main
objective for this certificate is classify the vessel
from a well-known classification society that is
recognized by the flag State (Lagoni, 2007).
Current researches are achieving many
experimental studies to clarify the initial reliable
aspects for the autonomous and remotely
controlled ships on a marine market. For that
reason, the level of automation, means of
regulation, legislative scope and new
technological drones for on scene inspection-
surveys need to be appropriately classified.
International Maritime Organization (IMO) has
clarified the main reasons of this new era of
technology, which led the maritime industries to
obtain safe shipping and environmentally
acceptable circumstances for all maritime
parties. According to the IMO in 2018, it began
to explore the introduction of autonomous ships
(Chaal et al., 2020). Also as announced by IMO,
research will be managed through regulatory
scoping exercise, topped by the challenges of
the MASS (Chae et al., 2020, Pribyl, 2018).
These instinctive, challenging predictable
environment for the drones’ inspection-surveys,
indicate many promises to take place on the
upcoming days, which reflect the need to
categorize new autonomy level inside the
maritime industry. Figure (1) shows the
autonomous maritime systems and autonomous
ship types to be in harmony with the IMO
autonomous vessel or MASS, which is defined
and divided as: “A ship which to have a varying
degree that can operate independently without
human interaction (MSC, 2017).
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Figure (1): The autonomous maritime systems and
autonomous ship types MSC, 2017

“Autonomy Assisted Bridge (AAB) /continuously
manned bridge: The ship has a crew on board and
they can immediately intervene in ongoing
functions. Periodically Unmanned Bridge (PUB):
No crew in bridge for limited periods, e.g. in open
sea and good weather. Crew can take the
command in case of problems. Periodically
Unmanned Ship (PUS): No crew on board for
extended periods, e.g. sea passage. A crew can
board the ship through the port approach phase.
Continuously Unmanned Ship (CUS): The ship is
designed for unmanned operation of the bridge at
all times, except the emergencies”.

2. Literature Review

Due to the circumstances facing the maritime
industry since the breakout of “Covid-19”
pandemic, there are more challenges to depend on
the new technologies. These involve, but are not
limited to, DNV-GI as it is one of the main IACS
members, which support the maritime industry to
conduct the drone and the underwater remote
survey. Such inspections or surveys start from the
initial mandatory surveys at the manufactory or
the shipyards in order to help the maritime

industry in this critical phase by providing
alternative solutions to guarantee the endurance
of operations while helping to shrink the effects
of the pandemic (Rowan and Galanakis, 2020,
Felski and Zwolak, 2020). The DNV-GL
announced that they were already proceeding
with the digital transformation surveys with
drones in 2016 and since 2017 for the offshore
(Poggi et al., 2020). A little step ahead, Lloyd’s
Register (LR) issued an assessment standard for
the use of the remote inspection-survey
methods, that indicates the required performance
(Poggi et al., 2020).

The new classification societies approach
toward renovation, emerged the need of
technological inspection-survey or supervision
phases (Gongalves et al., 2016, Wen et al,
2018). Drone - Remotely Piloted Logics (D-
RPL) and the underwater vehicles have gained
attention in the last couple of years, being able
to reduce the required man-power effort and
fatigue in the maritime industry, as well as the
associated cost (Nier et al., 2020). With a
focused spot on drones, being small in size
facilitates its maneuver, ability to enter confined
spaces (Wen et al., 2018), adaptation to thermal
exposure, as well as the possibility to carry
compact thermos and laser scanning cameras
(Liu and Cho, 2019, Jiménez Lépez and Mulero-
Pézmany, 2019).

Bureau Veritas (BV) started its progress of using
the remote surveys since 2012 with some
constrains. Recently, new technological benefits
extend the scope of quality, connectivity,
accelerating different activities and wider global
developments (Poggi et al., 2020). A reporting
from France-headquartered of BV March 2020
stated that it successfully fulfilled its initial
equipped drone-assisted survey inside an
unspecified Italian interior water for a bulk
carrier. Bureau Veritas stated that close-up
inspection of the hull structure was a very
critical approach to have the clear-ground to
comply the safety standards. Hence,
implementing an independent programme of
investigations and immunity, confirming that the
drones relevant survey technologies are
currently sufficient to permit remote surveys as
the underwater vehicles. Itemizing these drone
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surveys enhance the livestreaming expansion and
numerous linked devices for example Go-Pro
cameras, tablets, smart glasses, smart phones and
augmented reality (Kaminski and Rigo, 2018).

The flying of thousands of laser pulses every
second from the systems onboard the unmanned
drone, received by a huge number of collected
expertise duly authorized from different maritime
supply chain parties for scheduled subsequent
analysis. The validity of the detected pulses may
referee to a sensor system (Fumian et al., 2020,
Parracino et al., 2016). These sensor system data
succeed to outline some unique capabilities for
vision, that can actually get sharp points in the
inspection (Jiménez Lopez and Mulero-Pazmany,
2019).

Increasingly sensor systems became a common
remote technology used for analytics and
archaeologists surveys (Canuto et al., 2018,
Jiménez Lopez and Mulero-Pazmany, 2019). The
role of sensors shows a vital key factor for
maritime autonomy, where MASS need these
essentials while navigating or docking. Sensor
systems provide the vessels by accurate
coordinates and data awareness during the whole
day long and night extended in all fluctuating
weather conditions which will be an opportunity
for the e-vessel scenarios (Han et al., 2020).
Therefore, it has its own lighting equipment, with
no need for unique lighting inside the room or the
inaccessible spaces to be inspected (Butcher et al.,
2020).

The D-RPL advances the safety and free the
vulnerability of the hazard operations, a fact
attributed to on scene assessment. Efficiently
lowering  the  inspection  unnecessariness,
observing indispensable natural on scene
resolution for experts (Rodriguez et al., 2012),
enables creativity for the task being surveyed with
new functionality for the process of the decision
making. Suitable D-RPL platform provides
appropriate diversion for their shapes, heights and
sizes. Wings allow the D-RPL to aerial hang up in
the air and also support the vision stability and
accuracy for the experts at shore side (Liu and
Cho, 2019). Lightweight remote optics onboard
the D-RPL involves multipart trade-offs with
design and hardware simulations for the purpose
of the realistic marine scenarios exploration as the
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dependable underwater vehicles (O’Shea and
Laney, 2020).

Worth to be stated is the European Union (EU)
sponsored combined research project for
example the INCASS (Inspection Capabilities-
for Enhanced Ship-Safety) and MINOAS
(Marine Inspection -Robotic Assistant System),
involving  classification  societies, several
stakeholders, service suppliers, ship-owners
along with system developers (Poggi et al,
2020).

As shown in Table (1), the classification of
drone - by range and duration, highlights the
different categories of drones from light to
heavy weight starting with Micro drones to
reach altitude of approximately 300 ft. during
one hour to reach a distance up to 5 km in range.
On the other hand, up till now the heaviest
inspection drone named Hale drone of weight
less than 3 km reaches altitude of approximately
30.000 ft. and up to 1000 km range in more than
24 hr. (Emad, 2018).

Table (1): Classification of Drone - by range and
duration

Category Weight (kg)  Altiude ()  duration(br)  Range (km)

Micro drone Less: 1 =300 1 upto s

Mini drone Less: 25 Less:10.000 1:6 upto 25

Close range drone ~ Less: 200 Less:15.000 4:8 upto 75
Small ange drone  Less: 750 Less:25.000 824 up to 200
Male drone Less: 1000 Less:30.000 Above 24 up to 1000
Male + drone Less: 3000 Less:30.000 Above 24 up to 1000
Hale drone Less: 3000 Less:45.000 Above 24 up to 1000

Emad, (2018)

Table (2) focuses on the different types of
drones by maximum weightlifting onboard with
the optimum working range and duration. Type
1 can load onboard up to 25 kg with a working
radius up to 10 NM with an altitude 1000 ft.
Type 2 and Type 3 will have some higher
characteristics than type 1. But Type 4 is the top
of them which holds onboard more than 2000 kg
with a working radius reaching above 500 NM
with the highest altitude reaching above 3000 ft
(Emad, 2018).
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Table (2): Types of Drone by maximum weightlifting

Autonomous Drone - Max - load Working radius Altitude
Renately Piloted Logics (kg) (M) @)
Typel Less: 25 Upto 10 1000
Type2 25: 500 10: 100 15000
Type 3 500 2000 100 : 500 30000
Typed Above 2000 Above 500 Above 30000
Emad, (2018)

The overview of the traditional inspections and
surveys in nowadays practices are considered to
be in a critical comparison with the new drones’
technics and the underwater vehicles inspections
or surveys. To the aim of safe inspections and
surveys it is important to consider the scope of the
classification society contribution for the drones’
opportunity. Compared to the depending use for
the underwater vehicles, Aerial Drones and
Inaccessible Area Drones inspection-surveys or
supervision, have not yet concentrated on unique
criteria for traditional vessel and MASS for the
hull and structures (Poggi et al., 2020).

3. The Role of Classification Societies for

Autonomous Ships

The IMO has already started to identify the safety,
security, and environmental aspects of MASS
operations in line with the existing IMO standards
(Brati¢ et al., 2019). In parallel the IACS new era
of drone inspection-surveys along with the use of
today’s traditional inspection-surveys experiences,
will conduct the new performance scenarios for
the inspection-survey activities to cope with
MASS, and the need of additional level of
technical requirements to raise (Brati¢ et al,
2019). According to IACS aim to participate to
this subject by a readiness conscious for designing
the requirements and processes that should be
included in the strategic action plan, which should
focus on :

A. Validation and approval of new technologies
would be one of the critical steps, as when new
sources of power (fuels) and related technologies
are expanded, the responsibilities of the
classification societies are to ensure that the new
regulations are consistently applied globally.

B. Risk based inspection and new survey with
increase in automation connectivity, data can be

accessed in real time. All these can be used as
condition-based survey and certain remote
surveys

C. The survey looks to be remotely in the future
due to aimed reduction of costs and accidents.

D. Drones Data Analytics (DDA), reflect the use
of data that will be more important. Monitoring
and surveys by the DDA are to be used as a
recorded evidence for any future discussion or
client claims.

E. E-Certification and Cyber security awareness
for the DDA, will be based on the level of
MASS and the inspection— survey requirements.
According to Brati¢ et al., (2019) transferring
from convention ships having personnel’s
onboard to the MASS, will have a gradual rising
development trend in many different related
classification societies’ activities. Imagination is
hardly to expect that fully autonomous vessels
and autonomous drones will lead the seaborne
trade operation commence in the upcoming
recent years respectively.

4. Drones can Fulfill the Classification
Societies Inspection-Survey

Requirements

Drones may possibly assist the classification
societies requirements for their clients’ needs
and cut of the budgets for planned or unplanned
maintenance by immobilization reduction at
yards or ports. Performing the inspection or the
survey for the hull or the structure corrosion
levels, offers the prospective of improved
quality evidence for the surveyor’s decision (Liu
and Cho, 2019). One of the main pros of the
drone-assessed inspections, according to the BV,
is that the drone inspection will take shorter
intervals to inspect the hull or the structure from
a different close-up points. Compared with
drones, the duration consumed by the tradition
inspection for those entailed to use the ultrasonic
thickness for the vessels hull and structure is
longer (Kaminski and Rigo, 2018).

With the advancement of the shipbuilding
industry and innovation in the safe operation of
MASS that leads the classification societies,
they seek to use modern means in preventing
marine  pollution, safe inspection-survey
procedures, preventing marine accidents and
eliminates the unnecessary costs for their clients.
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This technology revolution has observed the
marine climate change to all marine institutions to
put in place a new mechanism from the
classification societies and to deal with its
objectives in the near future, especially those e-
vessels in seaborne trade (Chang et al., 2020).
Classification societies are the cornerstone of the
rest of the maritime institutions, their role for
survey and inspection is performed before and
after the construction of the vessel. IACS updated
and upgraded their mechanisms with different
trials depending on the types of the drones to deal
with such traditional vessels and the e-vessels,
with their consideration to issue their own e-
certificates or the hardcopy one.

What is more challenging were the unreachable
outer places for the vessels and also for the
considered e-vessel, as well as, the wunsafe
enclosed spaces which emit toxic gases and also
the narrow space ventilators inspections-survey.
This era of drones, may not require the surveyors
to expose these risky parts or spaces which will
raise the role of the aerial drone - remotely piloted
logics survey and the inaccessible drone’s surveys.
Drones  manufacturers are continuously
developing and improving the drone technology
capacity to enhance its performance for a
sustainable support to the classification society’s
surveyors and  expertise  discussions and
dissensions to generate the appropriate decision
(Xiaetal., 2019, Wen et al., 2019).

Nowadays the drones are ready eligible to do the
survey on an operative basis. Eliminating the time
consumption for scaffolding construction up and
down on each side/part to be inspected by the
traditional ultrasonic inspection-survey
procedures, to obtain dependable data to support
the surveyor decisions (Al-Jabr, 2020).
Subsequently, these reductions will also reflect on
saving the required time for the preparation to
conduct a single survey for a particular location
onboard. Theses piloted drones estimates that the
ultrasonic inspection process are effective and is
still in the development route (Bonnin-Pascual and
Ortiz, 2019). On the other hand, drones advances
safety to the surveyor’s environment, by saving
their efforts and eliminating hazards from
climbing up or getting off from the scaffolding,
while holding equipment (Carrara and Grasso,

2020). Hence, the surveyors are no longer
exposed to risks of working at hard reachable
areas or heights. Correspondingly the BV drones
calls to conduct the term “the minimization of
conditions for working” (Felski and Zwolak,
2020).

Figure 2 — Working conditions for a traditional
Marine vessel inspection-survey
Poggi et al., (2020).

Bureau Veritas real progress in advancing its
Digital Classification vision, that drones survey
components can be customized upon the
diversity requirements from several types of
traditional vessels and MASS (Kinsey and
Olsen, 2020), regardless the owner company or
flag state level from digital transformation
journey. Furthermore, BV announced for the
latest opening for her Primary Remote Survey
Center (PRSC) in Rotterdam its new facilities
that will empower the applicable surveys for
objects, containing classification inspection-
surveys and detailed statutory notes as settled by
flag administration. This will be provided and
endorsed remotely. It will also be implemented
as an independent programme of investigation
and immunity, confirming that the drone’s
relevant inspection-surveys technologies are
currently sufficient to permit remote surveys.
Itemizing these drones’ inspection-surveys,
enhances the livestreaming expansion and
numerous other linked devices for example Go-
Pro cameras, tablets, smart glasses, smart
phones and augmented reality. In relation to BV
linkage to RECOMMS, the development of a
capable drones especially for the vessels
enclosed steel structures has emerged (Poggi et
al., 2020). Their main objectives from the joint,
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are to improve a steady, constant and reliable
drone for following programmable aerospace
routes for the inside or outside inspection-surveys
for the traditional vessels or the MASS either
planned by 3D imagery or piloted.

4.1. Inaccessible Areas Drones — Survey
(IAD)

Vessel tanks are usually known as one of the
places that are inaccessible compared with
different spaces onboard. Each of these tanks must
comply with the safety regular survey,
accomplished by rope entree team. Moreover,
these experts encounter a reduced narrow sight,
moisture, flammable gases, heat vulnerability and
dust (Subchan, 2019). Therefore, it is a hard
challenge to design the inaccessible area drones
with the same concept of the aerial drones, but an
eligible tool with different characteristics that
allow confront of effective operation inward the
enclosed spaces is needed (Shahmoradi et al.,
2020). New era of alternative procedures using a
remote piloted drone for the inspection and survey
will save time, effort, fatigue threads and cost.
These modern IAD are established on a designed
parameters to be flexible, captive all around or
uncaged (Gonzalez-Aguilera and Rodriguez-
Gonzalvez, 2017). Optimizing the drone
operations with a number of multi rotor motors to
allow the tiny maneuvers inward the tanks, as well
as equipped by sensors, navigation tools, lasers
scanners and cameras, is a required approach
(Rakha and Gorodetsky, 2018, Segui-Gasco et al.,
2014). The IAD facilitates the on-scene survey for
mapping different compartments according to the
ship general arrangement diagram. Figure (3)
below is showing a scheme of imaging from 1 to 3
inside an inaccessible area that was inspected
remotely by a group of expertise (Emad, 2018).
The IAD sensor system obtained a picture of a
crack, resulting after a clear ground inspection-
survey, indicated from the kit’s onboard the drone
(Pereira and Pereira, 2015, Emad, 2018). These
kind of findings reveal the need for the investing
developing of new technological assistance for the
decision makers (Poggi et al., 2020)

Figure (3): Successful inspection by inaccessible
area drone
Emad, 2018, Poggi et al., (2020)

4.2. Aerial Drones — Survey

Aerial Drones or Unmanned Aerial Vehicles
(UAVs) have flatter an effective instrument for
various civilian tenders as a close-up visual
outer inspection-survey, following players at
sport stadiums, and mapping (Sirmacek et al.,
2019). Aerial drones or UAVs can be used in an
active contact-based inspection for the out
surrounding and aerial maintenance (Pu et al,,
2019). The precision of innovative solution
aerial drones-based inspection-survey, were
equated to the nowadays traditional merchant
vessels-based inspections or surveys of active
participation at different locations all around the
vessel. Although aerial drones-based inspection-
survey had greater initial technique, they will be
observed more and more with MASS (Sirmacek
et al., 2019). According to a variety of adopted
regulations by IMO related to vessel emissions
during the active operations, which they are
accountable  for  almost  10-15%  of
anthropogenic Sulphur oxides (SOx) releases
worldwide. Most of these releases are coming
from deeply populated coastal zones for
currently traditional vessels (Shen et al., 2020).
One of the most recent utilizations of areal
drones, were planned to inspect, survey or
supervise the vessel emissions in a voyage from
location to another in a specific area for a
separate vessel or the passage of vessels from
located drones. Drones can act as one of the
enforcement tool of control, complying with the
International Convention for the Prevention of
Pollution from Ships (MARPOL, Annex VI -
Air Pollution) (Xia et al., 2019, Van Roy-
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MUMM). Figure (4) is showing these types of
technological intervention by aerial drones for the
inspection-survey or the supervision of the
unlawful acts against the environment. The use of
a changeable stations for the aerial drones, allows
flexibility to reassign the responsibility to another
drone cover specified sectors respectively and
with adoption to an overlap process. Also aerial
drone can begin and terminate an inspection-
survey or a supervisory exploration from the
initial station or other different stations. The
program of any aerial drone principally entails
three operations:

A. Emission inspection-surveys or the supervision
for one vessel

B. Emission inspection-surveys or the supervision
for two adjacent vessels

C. Battery substitution time

These types of inspection-surveys or supervision,
motivated by the classification societies, marine
supply chain parties topped by ship-owners to pay
attention for the wider use of aerial drones as
monitoring vessels (Xia et al., 2019). Furthermore,
the data collected by the drones will be sent
immediately to the classification society analysis
experts to develop the appropriate decision
remotely. MASS contribution to the maritime
industry will help to develop the emission
detection technology inspection-survey upon its
automation level and the advanced energy sources.
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Figure (4): A diagram for a probable inspection-survey
locations for the vessel emissions Xia et al., (2019).

S. Remote Operated Vehicles (ROV)
In the previous decades, operations done at sea
were demanding and costly (Simetti, 2020). For
those reasons, the era for the marine ROVs had
observed significant development, which was

motivated by the deep need to know, inspect and
survey under the waterline by the classification
societies, considering human health (Al Makdah
et al., 2019). Humans of different age and
genders have been adapted to work under the sea
level, whatever below these line from
vulnerabilities on their lives but unfortunately
the assigned job must be accomplished (Tetzlaff
and Thomas, 2017).

Reactively the development process for the
ROV technology worked in that field. Practice
to solve, innovate and decrease the hazards, to
reach a downward trend for the health
vulnerability for the expert divers or the
surveyors has taken place .

That demand on the ROVs, initiated the
upgrading to the automation working level, to
enrich the data collection by limiting hazards
during the inspection-survey or the supervision
for the decision making and also for the
scientific records beneath the waterline (Sun et
al., 2013, Al Makdah et al., 2019). Manned
underwater tubes or vehicles were a good step
for the initiation of the remotely controlled
vehicles (Tegel and Wenzel, 1991). A developed
ROVs with a high level of automation are the
nowadays trend of solving any problem beneath
the waterline of the vessels. These problems can
be solved by the classification societies experts
by an underwater close-up approaches or
remotely from the shore (Rust and Asada, 2011).
These types of inspection-surveys will be
renovated to work autonomously without the
contribution of the human to be physically on
scene. An overall raised response by the
classification  societies to  exploit the
Autonomous Underwater Vehicles inspection-
surveys, is a new era of the MASS .

The ROVs or the renovated Autonomous
Underwater  Vehicles  performance  and
controllers will be acquired by means of various
practices for the design, according to the
classification societies requirements.
Classification societies autonomously will
evaluate the handled operation or the scheduled
inspection-survey or supervision under the
vessels waterline (Schjelberg and Utne, 2015).
Currently the ROVs or Autonomous Underwater
Vehicles development, are considered to be a
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unique controller designed to reject the
disturbance and noise including the fluctuating
pressure under the waterline. Enhancing the
results and reflecting an advanced level for the
upcoming MASS planned or unplanned
inspection-surveys (Valentinis et al., 2015).

The typical missions performed at offshore marine
industry, expect the use of ROVs and a level —up
to an Autonomous Underwater Vehicles, arranged
and served from surface platform above the
waterline (Simetti, 2020). ROVs are a dependent
system, relay on the performance and experience
of the crew, which consists of at least an operator,
a navigator, an intendent and the surveyor, who do
a multiple shifting to accomplish the task within a
full time. However, the operator primarily handles
all the maneuvers and procedures for the
inspection-survey (Schjelberg and Utne, 2015,
McMurtrie, 2010). The level —up to an
Autonomous Underwater Vehicles will use less
effort and less exposure to hazards and
vulnerabilities and can also support the
classification society’s experts for a shore-
decision making.

Conclusion

To sum up, one of the most important institutions
affected by new e-vessels are the classification
societies. Traditional vessels have their own
inspection-survey technicalities which will not be
found in the e-vessel - MASS. Due to the
pandemic subsequences on maritime industry, the
classification society experts, will choose the
alternative technological methods either remotely
from any place worldwide as the PRSC or
remotely on scene for their decisions upon the
drones, renovated ROVs or a new era of
Autonomous Underwater Vehicles inspection-
surveys or supervision. As the market is hardly
pushing to introduce aided inspections-survey for
an autonomous procedure, most of the interested
maritime parties are actively operating to follow a
new technological approach. All of them agreed
on the fact that technology is ready and promising,
but to be successfully applicable in the shipping
field, the information gained by machines should
be at least at the same quality level as that
normally obtained by a human surveyor.
Moreover, the assessment and certification of the

achieved results are demanded to the surveyor
decision.

As shown in Figure (5) classification surveys
scope the possibility of using different types of
drones, ROVs and different automation levels
for an Autonomous Underwater Vehicles, taking
advantage of each type in the implementation of
the tasks by the classification societies in the
inspection-survey or supervision for the
traditional vessels or the e-vessels from the
inside or outside hull and enclosed places.
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Figure (5): Classification society’s scope and
instruments
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Poggi, et al., (2020)

Hence, the industry is expecting from the
classification societies a complete restoration to
deal with the safety and environmental concerns.
The classification societies have to take
proactive role and be facilitator by:

A. Providing guidelines in dealing with new
subjects and regulations.

B. Conducting training and seminars to bring
awareness.
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C. Developing rules and procedures to deal with
the changes required.

D. Developing necessary application using
available technology software.

E. Providing good internet connectivity to the
vessels and the e-vessels i1s also essential for
smooth conduction of inspection-surveys or
supervision.

F. Training surveyors to be accustomed to the use
of drones, ROVs, Autonomous Underwater
Vehicles, remote monitoring tools, webcam and
audio equipment.

G. Producing IMO legislation for the upcoming
new era of inspection-surveys and supervision
instruments.

Finally, the gap between the use of innovative
technology in the maritime industry and the
regulatory point of view of the classification
society’s inspection-surveys has to be bridged.
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