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A liguid petroleum storage facility (Terminal), is a platform used to store petroleum
products. Terminals plays a strategic role on the oil and gas supply chain. There are three
types of terminals: a fully automated terminal, a partially automated terminal and a fully
manual terminal. To increase their efficiency and safety in a very competitive market,
terminal companies might take the decision to invest in a supervisory control system DCS
or SCADA. The advantages of DCS/SCADA systems are: improving the productivity and
the proactivity, reducing cost, identifying quickly abnormal operating conditions and
finally enhancing the efficiency and the safety. Due to the high cost of this project type, it
is deemed vital to take the right decision when comparing the different options. The
automation market offers multiple choices and opportunities, and taking the correct
decision is a very challenging process. The key criteria for the technical evaluation are: 1)
service offered, 2) interface capabilities,3) tender process efficiency and project execution,
4) after sales and product life cycle,5) references and finally 6) additional services. In this
paper, the importance of each key criterion is identified and measured, leading to the
development of a tool to be used for the assessment of different offers in order to
successfully implement a supervision system. It consists of a framework based on a past
experience of subject matter expert for a real case related to a successful implementation
of a DCS system on a liquid petroleum storage facility. The paper provides as well a
valuable feedback for vendors and can be used as a reference when preparing their
commercial and technical strategy for future projects.

1. Introduction

volatility of petroleum product pricing due to the effect of crude
oil price globally (Figure 1) [2,3].

The downstream petroleum supply chain (PSC) represents a
major economic sector that ensure production, storage and
handling of petroleum products in a cost-efficient and safely
manner [1].

Liquid petroleum storage facilities play a key role on this supply
chain. They are an essential player to import or to export crude or
refined products in a given country.

Over the past few years, the global logistics and oil market is
transforming rapidly and its complexity compounded by the
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Such volatile and contango crude oil market have driven the
traders and even oil majors/producers to use strategic storage
facilities for futures trading and consolidation of crude oil and
refined petroleum products [4].

Terminal storage facilities are also part of the trading business
where petroleum product is stored and transshipped depending on
the market evolution. There are two types of terminal operators:

e Terminal operators who own the asset as well as the product
which is stored in. Typically, major oil compagnies fall under
this category;
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e  Terminal operators who do not own the product and they are
considered as independent storage companies. Their business
model is based on providing storage space and handling
services for their customers.

Nominal crude oil import costs (IEA average)
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Figure 1: Average crude oil import costs [3]

Petroleum storage facility may store different types of bulk liquid:
chemical, refined/semi-refined products, crude oil and LNG. The
design of the terminal varies depending on the substances to be
stored.

Terminal operations are present worldwide; however, storage
hubs have become established in the United States, Europe,
Middle East and Asia to provide the necessary storage and
handling services required for the international trade of petroleum
products.

The tank storage sector is not a static industry but a dynamic one
which grows every year.

Estimates are that global tank storage capacity will grow 8% to
1.03 billion cbm in 2020 and even 11.5% to 1.06 billion cbm in
2021 [5].

In Figure 2 can be seen where the largest concentrations of tank
terminals are [6].

Figure 2: The world’s hottest storage hotspots

Europe provides approximately 30% of the world capacity for
bulk liquid storage through a network of hundreds of terminals
providing logistical support for industry, authorities and the
armed forces. In principle any liquid product that is transported in
bulk can be stored in a bulk liquid terminal [7].

Until recent times, refineries as well as terminal storage facilities
structures have been fairly static and scarcely investigated due to
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the lack of detailed information and low market competition.
However, nowadays competition has significantly increased and
is currently driving the global petroleum supply chain including
storage facilities to review the design with a strong focus on
automated processes and decision-making effectiveness [8], this
can be achieved by implementing a robust supervision system.

The key issue is to clearly define the criteria to compare the
exiting solutions. Although some of the works focused on the
technical specification of implementing a DCS/SCADA system
as well as operation and control techniques [9], only a limited
number of works have addressed the qualitative approach to solve
the issue, which constitutes a research field with high potential
from the project management perspective. In this paper we extend
and refine the work of [10] who provide new technological
developments and selection criteria of industrial Scada
applications. Our work updates the earlier work by considering a
qualitative and quantitative methodology to define key criteria
and to introduce a decision-making tool to support help Project
Managers during the technical evaluation and assessment process.

2. The liquid petroleum storage facility description

A liquid petroleum storage facility provides a vital interface
between sea, road, rail and piping systems. A typical terminal is
usually located nearby a port area and equipped with different
asset to allow efficient and safe handling and storage services (see

Fig.3).
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Figure 3: Various parts of a terminal

Those assets are but not limited to:

Marine Berth or deck: usually located in a port, it is used for
mooring ship alongside. It provides a safe area where ships can be
safely moored to proceed with loading or unloading operations.
There are two types of berths: solid structure births or open
structure births.

Tank farm: a group of tanks where products are stored, the
design of the tank varies in function of the specification of the
product to be stored [11], tanks might be fixed roof, floating roof,
heated tanks, or insulated tanks.

Piping system: it’s the network where the liquid product moves
from the terminal into or from the ship. Pipes are made from
different qualities of steel: carbon steel, galvanized or inox. For
more flexibility it’s frequent to use hoses mainly for the ship shore
connection.
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Pumping system: it’s the equipment used to pump the product
from the tanks into ships, rail cars or trucks. Pumps come in
variety of sizes for a wide range of applications. The most
frequent type of pumps used in terminals are: positive
displacement and centrifugal.

Truck/rail loading: an asset used to load petroleum products into
trucks or rail cars, custody transfer measurement is usually
ensured through flowmeters using different technologies such as
Coriolis, turbine or positive displacement meters [12]. Also, it’s
common to use weighbridge for product where weight is
considered for the commercial transactions. Figure 3 shows a flow
diagram for typical storage facility

Firefighting system: due the high flammability of the products
stored, it’s essential for any terminal to have a robust firefighting
system. The task of fire safety ensuring of such assets becomes
very important [13]. Firefighting equipment are divided into two
categories: fixed and mobile. The terminal should have also
access to a reserve of water and a foam to be used in case of
emergency or a fire. Design of the fire system is subject to
international standard and regulations [14].

Utilities: in a typical terminal, there are different types of utilities
to help providing the handling and the storage services, such
utilities are: boilers, compressors, drumming equipment, vapor
recovery systems, blending system, nitrogen facilities and
water/slop treatment plant.

Supervision system: it consists usually on a DCS or SCADA. It
is a purely software package that is positioned on top of hardware
to which it is interfaced. The main function is to monitor and
control different types of field devices through a unique interface.
Field devices could be: level gauges, pressures and temperature
transmitters, local alarms, flowmeters, energy consumption and
metering, equipment running conditions, pumping start and stop
command [15].

Table 1: Acronyms in SCADA/DCS systems

Acronym Definition
DCS Digital Control System
HMI Human Machine Interface

IED Intelligence Electronic Device

MSU Master Station Unit

RTU Remote Terminal Unit

SCADA Supervisory Control and Data
Acquisition

SSU Slave Station Unit

Supervision system may also provide business solution for some
activity like truck/rail loading, shipping loading, material balance
and stock reconciliation. Fig.4 represents the general functionality
existing on a DCS/SCADA solution [16].

A typical workflow for a petroleum storage facility is from cargo
receipt until final delivery is represented on the below flow
diagram (See Fig 5).
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Figure 4: General configuration of DCS solution
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Figure 5: Terminal flow diagram

3. Advantages of implementing a DCS system in a liquid
petroleum storage facility

DCSs are used to control industrial processes such as electric
power generation, water and wastewater treatment, and chemical,
food, and automotive production. DCSs are integrated as a control
architecture containing a supervisory level of control overseeing
multiple, integrated subsystems that are responsible for
controlling the details of a localized process [17].
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On the oil and gas, it’s very common to find DCS systems
implemented in process plants such as refineries. The DCS system
plays a key role to automate an oil refinery and to minimize
human intervention and consequently reduce failures. While the
Scada monitors the system, the PLC is used for the internal
storage of instruction for implementing functions such as logic,
sequencing, timing and arithmetic to control different type of

process devices using digital and analog input/output module [18].

Although the Petroleum storage facility are typically not
considered as process plant, market evolution, customers
requirement and best practice in the industry push many terminal
operators to invest on supervision system. Analysis of the
Distributed Control Systems (DCS) Market in India, finds that the
market earned approximately $707.9 million in 2012 and
estimates this to reach $1,078.9 million in 2016 [19].

Accurate and real time data acquisition is required for decision
making to optimize the efficiency and the safety aspect of any
liquid petroleum storage facility. Information and communication
technologies are of vital importance to almost all aspects of oil
and gas operations, from upstream to downstream business [20].
Combined with advanced process controls, terminal’s operators
may use the DCS not only to achieve regulatory and process
controls, but to fully utilize its potential as a direct revenue
generator contributing to maintain the company’s competitive
edge [21].

Another important aspect is safety; because of the dangerous and
the valuable nature of the product handled within any terminal,
many petroleum storage facilities invest on supervision systems
that prevent tragic events from happening by showing exactly
where the problem is and by presenting the right information in
the right context to the right user. Despite highly equipped process
plants’ and storage sites’ considerable efforts towards effective
safety measures, it is still possible that an improbable event, or
more likely an unforeseen series of events, may lead to a serious
incident. In fact, the task of fire safety becomes very important,
major incidents on such facilities can have catastrophic
consequences both for neighbouring activities and environment
[22]. One of the options that supervision systems might offer is
the automation of emergency response plan for petroleum oil
storage terminals which is an integral and essential part of a loss
prevention strategy [23]. A quick review of the ten largest tank
accidents between 1963 and 2002 shows that operational error
was the third most frequent cause followed by equipment failure
[24].

4. Criteria assessment to choose a DCS provider for a
liquid petroleum storage facility

4.1. The study’s methodology

In our approach we have adopted a methodology which consists
on the definition and the determination of key factors for the right
choice and consequently for a successful implementation of a
supervision system on a petroleum storage facility. The definition
of the criteria list is a key step on the process, this is the primary
input that will be used during the development of the final
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assessment framework. Our aim is to produce an efficient, tested
and reliable tool that can be used in other facilities for similar
projects.

Figures 6 shows the flow diagram of the process adopted.

SME consitution

Listing of key criteria

Weighting of key
factors

Definition of scoring

Development of the
assessment
framework tool

Offers assessment

Clarification from Clarification

required ?

Final Scoring

Project awarded

Figure 6: Methodology flowchart

Although this frame work has been tested on a real case study,
there is some limitation to be considered:

e Scope of work (SOW): its development might vary from
an organization to another; and this could alter the
relevance of the proposed framework. As explained
below in section b (The assessment process definition),
the exiting key criterion should match with the
requirement of the scope of work, otherwise there will
be non-consistency on the assessment process. Vendors
should be aware of the relevance of each criteria and this
must be clearly stated on the SOW.

e  Weightage of the key criteria: definition of the weightage
relies basically on the experience of the subject matter
expert (SME) committee members of this specific
location, to ensure the consistency of the tool, it’s will be
very useful to review the results of the workshop by other
SME.
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At this stage, the main purpose of our work is to present a
framework that might be the ground for a more complex database.
This database could be developed in a way to become a rating
platform for the vendors to present the advantages of their
solutions and their compliance to a specific checklist, a sort of a
Label recognized within the Oil & Gas industry.

4.2. The assessment process definition

Investing on a supervision system is a strategic decision of liquid
petroleum storage facility. Due to the high cost of the existing
solution on the market, it is vital to have a robust assessment
system in place to choose the right vendor. Cost is always a key
decision factor but not the only one, determining the key aspect
on any solution may help to make the right decision. we have
followed the process of a successful implementation of a
supervision system in a petroleum storage facility. We have built
a tool that might be used by other managers to assess the different
offers existing at the right cost but without compromising the
quality of the product.

It is important to highlight that a clearly defined scope of work
will help the later assessment of the offers in a way that vendors
will provide similar offers; therefore, comparison between the
advantages and disadvantages of each offer will become straight
forward.

e  The first step consists of listing the key important factor that
will be the basis of the assessment. A brainstorming has been
conducted with a multidisciplinary team to determine the
most important criteria to retain. The scope of work has been
used as a reference to identify such criteria;

e The second step includes providing a weighting to each
criterion. The weighting varies from 1 to 4 and it defines the
relevance of each criterion. It is a sort of hierarchy of the

criteria which allows a more accurate assessment of each item.

(See table 2);

e The third step entails providing a score to each item
depending on the received offers. The score varies from 0 to
3. (See table 2)

Table 2: Definition of scores

Scoring

0 = not available

Weighting
4 = critical

1 = minimal offering 3 = must have

2 = average offering 2 = nice to have

3 = excellent offering 1 = minimal

4.3. List of the defined criteria

After the workshop with the subject matter experts (SME), a list
of the key criteria has been defined and organized by group.

Group 1: Services offered

It covers the different option that the supervision system will
provide to meet the needs of the liquid petroleum storage facility
such as:

e Holistic Terminal Automation System (TAS);

e  General DCS/SCADA functionalities;

e Marine TAS, truck loading TAS;

e Rail loading TAS;

e External pipeline TAS;

e Drumming TAS;

e Utilities & energy management and monitoring TAS.

Group 2: Interfaces capabilities

One of the major challenges that might compromise the success
of the supervision system implementation is the capabilities of the
solution to communicate with third party software, existing field
devices, PLCs and ERPs. List of criteria which fall under this

group are:

Use of common international standards;
Interfaces with most common L4 ERP systems;
Interfaces withs most L1 equipment/sensors;
Interfaces with existing packages.

Group 3: Tender process efficiency and project execution

This group is related to the tender process and project
management efficiency. The tender process is a very good
opportunity to assess the quality of the provider: response time,
site visit, or the respect of the tender deadline date are signs to be
considered. Also, the project execution phases and methodology
contribute significantly to the success of the implementation. List
of criteria which fall under this group are:

Speed and quality of response;
Understating of the requirement;
Factory acceptance test (FAT) testing convenience and
facilities;
e FAT testing with integrated with existing equipment;
e Training of operational and maintenance staff;
e Auvailability of resources during the design phase (in region).

Group 4: After sales and product life cycle

As for any operation technology (OT) Lifecyle and after sales
support is considered as important as the implementation itself.
One of the disadvantages of a DCS/SCDA solution is the risk of
the non-availability of the system due to a breakdown. Shifting
from manual operations to automated ones depends highly on the
reliability of the solution. Any dysfunction of the system might
have major consequences on the business continuity or on the
safety of the facility. List of criteria which fall under this group
are:

e Availability of remote support 24/7 and its cybersecurity
protection;

e  Availability of regional or in country support 24/7;
Size of the support organization;
Production life cycle duration and software update/upgrade
strategy,

e Availability of spare part;
Provision of support in different languages.

Group 5: Reputation and references

During the amendment of the offers, it is very useful to check the
past experience of the providers with similar project, and specially

Table 3: offers comparison using the technical assessment tool
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Supplier 1 Supplier 2 Supplier 3
Weighting | Score max Score max Score max
score score score
1.Services offered
Holistic Terminal Automation System (TAS) 4 3 12 3 12 3 12
General DCS/SCADA functionalities 4 3 12 3 12 3 12
Marine TAS, truck loading TAS, 4 3 12 3 12 3 12
Rail loading TAS, 4 3 12 3 12 3 12
External pipeline TAS, 1 2 2 2 2 0 0
Drumming TAS 1 2 2 2 2 0 0
Utilities & energy management and monitoring TAS 4 3 12 3 12 3 12
Sub-score 1 64 64 60
% 97% 97% 91%
2.Interfaces capabilities
Use of common international standards 4 3 12 3 12 3 12
Interfaces with most common L4 ERP systems 3 3 9 3 9 3 9
Interfaces withs most L1 equipment/sensors 3 3 9 3 9 3 9
Interfaces with existing packages 4 2 8 2 8 2 8
Sub-score 2 38 38 38
% 90% 90% 90%
3.Tender process efficiency and project execution
Speed and quality of response 2 1 2 1 2 2 4
Understating of the requirement 3 3 9 2 6 3 9
Factory acceptance test (FAT) testing convenience and facilities 3 3 9 2 6 3 9
FAT testing with integrated with existing equipment 2 0 0 2 4 0 0
Training of operational and maintenance staff 3 3 9 3 9 3 9
Availability of resources during the design phase (in region) 2 0 0 0 0 2 4
Sub-score 3 29 27 35
% 64% 60% 78%
4.After sales and product life cycle
Availability of remote support 24/7 and its cybersecurity protection 4 2 8 3 12 3 12
Availability of regional or in country support 24/7 3 0 0 1 3 2 6
Size of the support organization 3 3 9 2 6 2 6
Production life cycle duration and software update/upgrade strategy 3 3 9 2 6 3 9
Availability of spare part 3 2 6 2 6 2 6
Provision of support in different languages. 2 0 0 1 2 3 6
Sub-score 4 32 35 45
% 59% 65% 83%
5.Reputation and references
Certification to international standards: building SIL (Safety integrity
level) rated systems 3 3 9 3 9 3 9
Certification to international standards: integrated management system
Proffered vendor with O&G majors or large tank storage companies 2 1 2 2 4 3 6
Sub-score 5 17 19 19
% 81% 90% 90%
6.Additional services
Alarm management consultancy/support 2 3 6 3 6 3 6
Control room design consultancy 1 2 2 3 3 0 0
Provide services in addition to automation system 1 0 0 0 0 0 0
Sub-score 6 8 9 6
% 67% 75% 50%
TOTAL SCORE 188 192 203
% 78% 80% 85%
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with major oil and gas company or with a sister company if the
terminal storage facility is part of a group. List of criteria which
fall under this group are:

e  Certification to international standards: building SIL (Safety
integrity level) rated systems;

e Certification to international
management system;

e Proffered vendor with O&G majors or large tank storage
companies.

standards:  integrated

Group 6: Additional services

This group covers some additional features and options that
usually are not part of the scope of work, however this can be
considered as a positive point in favour of the provider in case the
offers received from different providers are similar. Availability
of an additional option could be a competitive advantage. List of
criteria which fall under this group are:

¢ Alarm management consultancy/support;
e  Control room design consultancy;
e Provide services in addition to automation system.

4.4. Assessment of the offers

After listing the defined criteria, the second phase of the workshop
was to attribute a weight to each criterion, this process depends
highly on the experience of the SME, and the impact on the
business. This work can be done prior to the availability of the
offers. Final step of the assessment is to assign a score for each
supplier against each criterion. Table 3 shows the framework used
and the results of the assessment of 3 offers for the
implementation of a supervision system within a liquid petroleum
storage facility.

4.5. Analysis of the assessment results

Based on the results of table 3, we can assume that Supplier 3’s
offer should be retained as the best technical offer. However,
going deep in our analysis, there is some significant insights to be
highlighted. Firstly, we can observe that supplier 1 who has
provided the most complete set of offering (97%) compared to

Supplier 3 (91%), has the lowest global score. This is due
basically to the low sub-score on the tendering process efficiency
(64%) and the after sales services (59%). The reason behind this
is the non-availability of regional representation of the supplier,
this factor is highly important in terms of maintenance contract
and also during the engineering/design phase. Being close to your
customers is well appreciated by Managers who are in charge of
plants working 24/7 such as a petroleum terminal. For business
and safety consideration, petroleum storage facilities require high
availability of the supervision system.

Regarding the tendering efficiency, Supplier 1 has recorded some
delay in providing quick answers during the technical clarification
process, this has impacted negatively its image and position. We
also notice that Supplier 1 has the lowest sub-score on references
(81%) compared to Supplier 2 (90%) and Supplier 3 (90%). This
is due to the fact that Supplier 1 is not considered as a preferred
vendor with O&G majors who are based worldwide and requiring
from any strategic supplier to be present nearby its facilities.
Comparing the overall score for Suppliers 2 and 3 (80% and 85%
respectively), we can consider that both suppliers are technically
accepted. Suppliers 3 has a competitive advantage related to:
support in different languages and a much stronger regional
presence compared to Supplier 2.

In the light of this results, the technical choice of Supplier 3 could
be made straight forward. On the other hand, Supplier 2 remains
a good option, it is present in the region and it offers some
additional services related to control room design consultancy.
However, before making the final decision, there are other
considerations to be taken into account such as the financial offer,
the commercial terms and conditions as well as the duration of the
project execution. All these factors are part of the decision-
making process.

4.6. Gap analysis

On the following paragraph we have produced a Gap analysis (see
table 4) to have a wider view and a better understanding of what
is required from the supplier and what have been offered by them.
Finally, we have suggested some actions to be taken by the
supplier to meet the customer’s requirement.

Table 4: GAP analysis

Supplier 1

Current

Ideal Gap Recommendations

The supplier provides a wide
range of services covering most of
activities carried currently on the
terminal storage activity

Services offered

model

The offered services should

cover the existing services as
well as future ones in case of 3%
any change on the business

Supplier should enhance its offer to
provide a more robust service
related to external pipelines and
drumming monitoring

The supervision system is

The supervision system must

It’s recommended that during the

developed to interface with most

site survey, provider to collect all

execution

available as well a training
material. There is no availably of
the project team in the region

acceptance testing should be
integrated with the existing
systems

Interfa}ggs common L4/ERP systems and L1 1nte.rface w,1th all L1 . 10% | relevant data and make sure that all
capabilities . , . equipment’s and sensors without . I .
equipment’s using common exceptions L1 devices will interface with the
international standards. P DCS/SCADA
. .. The customer’s need should be Supplier to invest on a testing
Suppliers shows low reactivity O . .
. . . clearly understood. Availability workbench where simulation of the
. during the clarification phase. . . . o .
Tender efficiency Factory acceptance fest is of resources (in region) during facility conditions and parameters
and project Y p the design phase. Factory 36% | might be tested and verified. Also,

it’s vital to have resources available
(in region) during the design phase,
at least temporarily.
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After sales and

Remote support is cyber-secured
and available 24/7 without
regional presence and only in

The remote support should be
available in region/in country,
provided in different languages,

Supplier to develop regional
presence to support customers for
troubleshooting. Also, it’s

1 0,
product life cycle | English and French. Product available 24/7 and access to be 41% important to introduce other
lifecycle/updates strategy is well cyber-secured..Software future languages to break the language
defined upgrades and lifecycle strategy barsiers
should be clearly defined
Supplier and DCS/SCADA The supplier internal
systems are certified to organization as well as the Supplier to review the commercial
Reputation and ir}llternational standards. The DCS/SCADA should be strategy in order to be part of the
refgrences system has been install'ed ina certified to international 1% referngd vendors withpO&G
li}r]nited number of facilities standard. The proposed system ﬁla'ors
considered as O&G maior should have been implemented J
J in other similar facilities
Provide additional services such
N Suppller provides consultancy as alarm management support, Supplier to diversify its business
Additional services related to alarm control room design consultancy o . .
. 33% | model to introduce additional
services management support and control as per ISO 11064 and other services
room design services in addition to
automation
Supplier 2
Current Ideal Gap Recommendations
The supplier provides a wide The offered services should cover Supplier should enhance its offer
. range of services covering most the existing services as well as o to provide a more robust service
Services offered S . . 3% .
of activities carried currently on future ones in case of any change related to external pipelines and
the terminal storage activity on the business model drumming monitoring
The supervision system is .. It’s recommended that during the
developed to interface with most The supervision system must site survey, provider to collect all
Interfaces common L4/ERP systems and L1 interface with ALL L1 10% | relevant da’ta and make sure that
capabilities equipment’s usin Zommon equipment’s and sensors without ' all L1 devices will interface with
irilterlr)lational stan%lards. exceptions the DCS/SCADA
Suppliers shows low reactivity
dutng e carfcaion phise: |t cpomr's st houtdbe || S ot el
Tender efficienc avail;{)le as zvell a trainin, clearly understood. Availability gre roperly followed mainly in
. Y . & of resources (in region) during the o property . y
and project material. The workbench allows . 40% | term of response time.
execution an integrated testing with most of d651.gn phase. Fac.tory acceptapce it’s vital to have resources
the existing equipment. There is testing should be integrated with available (in region) during the
SHng equip ; .| the existing systems . g g the
no availably of the project team in design phase, at least temporarily
the region
Remote support is cyber-secured Thq remote support should be Supplier to develop regional
and available 24/7 without avallg ble m region/in country, presence to support customers for
After sales and regional presence and only in provided in different languages, troubleshooting. Also, it’s
roduct life cycle Ef lish :ﬁld French PI‘Odl}llCt available 24/7 and access to be 35% important to inioducé other
b g life%: cle/updates s&ate is cyber-secured. Software future lanp uages to break the language
de ﬁlile q p &y upgrades and lifecycle strategy ba r%ierf guag
should be clearly defined
. The supplier internal organization
ss;slzgrlrllzraargie])rtciggct: oA as well as the DCS/SCADA Supplier to review the
Reputation and international standards. The should be certified to o commercial strategy in order to be
references system has been installed in some international standard. The 10% part of the preferred vendors with
facilities considered as O&G proposed system should have all 0&G majors
maior been implemented in other similar J
J facilities
Supplier provides consultancy Provide additional services such
.\ services related to alarm as alarm management support, Supplier to diversify its business
g pp pp y
Additional . . .\
services management support and control control room design consultancy 25% | model to introduce additional
room design as per the required as per ISO 11064 and other services
standard services in addition to automation
Supplier 3
Current Ideal | Gap | Recommendations
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The supplier provides a wide The offered services should cover Supplier should enhance its offer
Services offered range of services covering most of | the existing services as well as 39 to provide a more robust service
activities carried currently on the | future ones in case of any change | related to external pipelines and
terminal storage activity on the business model drumming monitoring
The supervision system is The supervision system must It’s recommended that during the
developed to interface with most . pervl Y site survey, the supplier has to
Interfaces interface with ALL L1 N
e common L4/ERP systems and L1 . , . 10% | collect all relevant data and make
capabilities : s . equipment’s and sensors without . .
equipment’s using common exceptions sure that all L1 devices will
international standards. P interface with the DCS/SCADA
Supplier has clearly understood The customer’s need should be Supplier fo invest on a testin
. the customer’s requirement. There | clearly understood. Availability of pp . i
Tender efficiency | . o s . . . workbench where simulation of
. is a possibility to conduct a resources (in region) during the o . .
and project . 22% | the facility conditions and
. factory acceptance test (FAT) and | design phase. Factory acceptance .
execution . . . ; . . . parameters might be tested and
the project team is available in the | testing should be integrated with verified
region the existing systems )
Remote support in different The remote support should be
languages is cyber-secured and . . A
; ) . available in region/in country,
available 24/7 with regional . S . . .
. provided in different languages, Supplier to invest on developing
After sales and presence. however, the size of the . o .
. S . available 24/7 and access to be 17% | the local support organization
product life cycle | support organization is relatively
cyber-secured. Software future
small.  Product .
lifecycle/updates strategy is upgrades and lifecycle strategy
should be clearly defined
defined
Supplier and DCS/SCADA The supplier internal organization
Reputation and systems are certified to most of as well as the DCS/SCADA Supplier to review its process in
references international standards. The should be certified to international bp ISP .
- . . 10% | order to comply with all required
additional system has been installed in many | standard. The proposed system international standards
services facilities considered as O&G should have been implemented in
major other similar facilities
Provide additional services such as
Additional Supplier provides consultancy alarm management support, Supplier to diversify its business
services services related to alarm control room design consultancy 25% | model to introduce additional
management only as per ISO 11064 and other services
services in addition to automation

5. Recommendations

The decision-making framework presented in this paper is a result
of a work of a group of experts for a specific location. It is
recommended that this tool is tested, reviewed and used by other
terminals with different configurations and constraints in order to
verify the consistency of the results and the relevance of the key
criteria. It is also recommended to follow up the implementation
of the supervision system project in order to confirm the adequacy
of the retained supplier to do the required job and to meet the
terminal expectations and needs. Moreover, during the project
execution, there might be new challenges and new inputs not
captured on the early stages of the project and have to be
considered as a key criterion on the next iteration.

6. Conclusion

A liquid petroleum storage facility plays a strategic role in the
value chain of the petroleum industry. The market is becoming
very competitive and terminals are seeking ways to improve their
efficiency and productivity in order to meet customers’
expectations. Storage facility operators need to streamline their
business processes in order to stay competitive and profitable. To
answer these challenges, terminal operators need to introduce
some automation by investing in a supervision system instead of
managing the facility manually. Many supervision solutions
provide monitoring, control and management of the entire product

handling process, starting from reception to storage to distribution.

WWwWw.astesj.com

Due to the high cost of the introducing automation into a facility,
it is vital to have a robust system in place to clearly identify the
best offer to retain. There is a balance between the cost and the
provided options that should be maintained, hence the importance
of clearly defining what are the most important options to keep
and the less important ones to reject. In this paper, we have
introduced a tool that can be gradually introduced and tested in
different terminals and similar projects. The methodology can
also be adopted for a non-automation project. From the vendor
perspective, this work represents a valuable feedback from a real
case study where professionals from the oil&gas sector have
highlighted what they expect from a supervision system, this
might be an inspiration for them to build strong commercial and
technical approach to address their current gaps.
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