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NiHMEC 2025 Executive Brief

The fifth edition of the Nigeria Hydrocarbon Measurement Conference (NiHMEC)–2025 demonstrated 
how far the nation has advanced in restoring integrity to hydrocarbon accounting. With wide 
participation from regulators, operators, and technology providers, the conference confirmed 

that digitalisation, data integrity, and regulatory reform are driving the next phase of Nigeria’s oil and gas 
transformation.

1. From Measurement Crisis to Measurable 
Progress

Nigeria has recorded an 89 percent reduction in crude 
oil losses between 2021 and 2025—from 37.6 million 
to 4.1 million barrels annually.

Forensic assessments revealed that about 40 percent 
of previous losses were due not to theft but to mea-
surement inaccuracies.

This finding redirected national attention from pipe-
line security toward metering integrity, automation, 
and transparent data reconciliation. The industry 
now recognises that what is accurately measured can 
be protected, valued, and monetised.

2. Strengthened Regulatory Architecture
Reforms under the Petroleum Industry Act (PIA) and 
new measurement regulations have provided a coher-
ent framework for accountability and transparency.

Highlights include:

	f Comprehensive metering regulations defin-
ing standards for equipment certification, calibra-
tion, and audits.

	f Advanced cargo-tracking systems assigning 
unique identification numbers to every export for 
real-time verification.

	f Integrated digital monitoring platforms link-
ing production data directly to regulators to main-
tain a single verified national record.

These developments have unified reporting, improved 
fiscal reliability, and reinforced investor confidence.

3. Digital Transformation Across the Chain
Automation now underpins both upstream and 
downstream operations.

Digital platforms for licensing, product tracking, and 
gas network management have reduced manual pro-
cessing and improved visibility.

Operators are deploying smart meters, SCADA sys-
tems, and remote monitoring tools that deliver re-
al-time analytics and automated reconciliation.

The transition from manual spreadsheets to intelli-
gent systems has reduced reporting time by over 90 
percent in some facilities and produced measurable 
operational and financial gains.

4. Technology and Innovation
NiHMEC 2025 showcased how technology is redefin-
ing precision and efficiency across the sector:

	f Water-Cut Meters: Recent validation trials on 
multiple technologies have established reliable 
methods for accurately determining water con-
tent in crude—a crucial factor for asset valuation 
and cost allocation.

	f Virtual Flow Metering (VFM): Uses computa-
tional models to estimate multiphase flow in real 
time, cutting costs and improving safety.

	f Self-Verifying Smart Meters: Automatically de-
tect calibration drift and adjust without interrupt-
ing operations.

	f Static Mixing Systems: Ensure homogeneous 
sampling, eliminating costly reconciliation errors.

	f Compact Small-Volume Provers: Deliver preci-
sion within 0.02 percent API tolerance with auto-
mated diagnostics.

Collectively, these advances have improved measure-
ment accuracy, strengthened process safety, and re-
duced downtime.

5. Operational Efficiency and Emissions 
Accountability

Most residual losses now arise from operational in-
efficiencies, not theft. Optimisation of existing wells 
and processes could recover up to 2.8 million barrels 
annually without new drilling.

Measurement has also expanded into greenhouse-gas 
accounting. Accurate monitoring of flaring, venting, 
and fugitive emissions is now essential for carbon-in-
tensity disclosure and access to cleaner-fuel markets. 
Digital flare-measurement systems are supporting 
Nigeria’s Methane Reduction Programme and nation-
al climate-reporting goals.

5TH NIGERIA HYDROCARBON MEASUREMENT CONFERENCE (NiHMEC) 2025

5



NiHMEC 2025
BY THE NUMBERS

6. Building Capacity and Securing Data
Domestic calibration capacity is improving through 
the National Metrology Institute, which is scaling ISO 
17025 accreditation and providing local certification 
services.

Meanwhile, the expansion of connected devices has 
heightened cybersecurity risks.

Adoption of industrial-control security standards and 
separation of operational and corporate networks were 
highlighted as immediate safeguards to protect data 
integrity and revenue streams.

7. Remaining Challenges
Persistent barriers identified include:

	f Cultural resistance to automation.

	f Limited local maintenance and calibration expertise.

	f Poor gas-composition data from unmaintained 
chromatographs.

	f Perception of digitalisation as a cost rather than an 
investment.

Addressing these issues requires sustained collabora-
tion, training, and local technology partnerships.

8. The Road Ahead
NiHMEC 2025 concluded with a shared vision to 
achieve near-zero measurement losses through full 
digital integration, continuous calibration, and capacity 
development.

Priorities for 2026 include embedding automation 
benchmarks in regulatory approvals, accelerating local 
metrology accreditation, and incentivising indigenous 
manufacturing.

The overarching message: measurement is the language 
of trust.

It underpins revenue assurance, environmental account-
ability, and sustainable growth.

Nigeria’s progress in reducing yearly crude oil produc-
tion losses from 37.6 million barrels to 4 million barrels 
over six years demonstrates that with accurate data, 
disciplined governance, and skilled professionals, the 
country can build a transparent and globally competitive 
hydrocarbon sector.

Held @ Federal Palace 
Hotel, Lagos | October 

2025
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Welcome Address by NiHMEC Chairman
Mr Osten Olorunsola

T he fifth anniversary of the Ni-
geria Hydrocarbon Measure-
ment Conference opened with 

a brief and thoughtful address by the 
Chairman, Mr Osten Olorunsola. He 
welcomed regulators, industry lead-
ers, sponsors, partners, and members 
of the Technical Advisory Committee 
to a platform built on collaboration 
and knowledge sharing. He reminded 
participants that NiHMEC is not an 
association but a professional forum 
that brings practitioners together to 
exchange practical experiences and 
strengthen Nigeria’s capacity for accu-
rate hydrocarbon measurement and 
accounting.

“NiHMEC is not an association; it is 
a platform that brings practitioners 

together to discuss real, technical, and 
practical issues around metering and 

hydrocarbon accounting.”

Reflecting on NiHMEC’s journey 
since 2021, he said the conference was 
launched during COVID-19 to promote 
integrity and transparency in hydro-
carbon measurement across the value 
chain. Each edition, he noted, has advanced collab-
oration between regulators and operators, improved 
calibration and audit readiness, and connected the 
technical, commercial, and legal aspects of mea-
surement.

“Two or three years ago, people questioned whether 
the industry even knew what it was measuring. Today, 

that narrative is changing. Trust is becoming more 
entrenched.”

Speaking on the 2025 theme, Beyond the Meter: Le-
veraging Digitalisation for Accurate Hydrocarbon 
Accounting, he said digitalisation is reshaping how 
measurement is done across the industry. Instruments 
are now becoming intelligent systems capable of re-
al-time data validation, anomaly detection, and pre-
dictive maintenance. He explained that NiHMEC 2025 
introduced new Thought Leadership Sessions where 
companies shared practical experiences rather than 
theory. These sessions, he noted, reflect the industry’s 
growing willingness to learn and exchange knowledge 
in areas such as audits, uncertainty management, and 
digital reconciliation.

“Knowledge of hydrocarbon measurement and ac-
counting is no longer optional—it is essential. We must 

stay at the forefront of digitalisation to account for 
every molecule we produce.”

He commended the Nigerian Upstream Petroleum 
Regulatory Commission for its leadership in strength-
ening oversight, standardisation, and compliance. As 
automation grows, he said, digital systems now enable 
virtual flow metering, cloud-based reconciliation, and 
analytics that close the gap between production and 
reporting.

He outlined the NiHMEC 2025 programme. The first 
day focused on improving upstream hydrocarbon ac-
counting through real-time data and automation. The 
second examined how digital tools are transforming 
midstream and downstream measurement, especial-
ly custody transfer and value determination. The final 
day explored predictive analytics, digital twins, and 
emissions monitoring as tools for efficiency and envi-
ronmental responsibility.

He reminded participants that accurate measurement 
links technology, commerce, and governance. It builds 

 Mr Osten Olorunsola
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investor confidence, protects government revenue, and 
reduces environmental risk. As Nigeria advances its 
energy transition, reliable and verifiable data is key 
to enforcement and performance.

He thanked the Nigerian Upstream Petroleum Reg-
ulatory Commission, the Nigerian Midstream and 
Downstream Petroleum Regulatory Authority, and 
the Nigerian Content Development and Monitoring 
Board for their commitment to measurement integri-
ty. He also appreciated sponsors and exhibitors who 

continue to support NiHMEC’s growth. He closed by 
acknowledging the Fleissen Events team and mem-
bers of the Technical Advisory Committee for their 
commitment.

Mr Olorunsola’s address set a clear and forward-look-
ing tone for the conference, reaffirming NiHMEC’s 
role in advancing accuracy, transparency, and digital 
transformation in hydrocarbon measurement and 
accounting.
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Goodwill Message
Dr. Mohammed Bello Shehu, Chairman, Revenue Mobilisation, Allocation and Fiscal 
Commission (RMAFC)

The goodwill message from 
Dr. Mohammed Bello Shehu, 
Chairman of the Revenue Mo-

bilisation, Allocation and Fiscal Com-
mission (RMAFC), was delivered on 
his behalf by Hon. Akeem Akintayo 
Amosun, Acting Chairman of the 
Crude Oil Monitoring Committee.

Dr. Shehu expressed appreciation 
to the organisers of the Nigerian 
Hydrocarbon Measurement Con-
ference (NiHMEC 2025) for inviting 
the Commission once again and for 
maintaining focus on improving the 
accuracy of hydrocarbon accounting 
in Nigeria. He commended NiHMEC 
for bringing together key stakeholders 
in government and the private sector 
to share knowledge on measurement, 
metering, and accountability in the oil 
and gas industry.

He noted that the theme of the con-
ference aligns with the Commission’s constitutional 
responsibility to monitor the accruals and disbursement 
of revenue from the Federation Account and to advise 
government on ways to improve fiscal efficiency and 
enhance revenue generation.

Dr. Shehu reminded participants that revenue from oil 
and gas constitutes over half of Nigeria’s total Federation 
Account inflows. He emphasised that the crude oil and 
gas sector remains a major source of export earnings, 

foreign exchange, 
and fiscal stabili-
ty for the country. 
Oil alone, he said, 
accounts for more 
than a quarter 
of Nigeria’s GDP, 
over 50 percent of 
government reve-
nue, and about 95 
percent of foreign 
exchange earnings. 
Because of this cen-
tral role, accurate 
accounting and 
transparent man-
agement of hydro-

carbon production and sales are essential for sustaining 
economic growth and national unity.

He said the Commission attaches great importance to 
ensuring that all revenue due to the Federation is prop-
erly accounted for and fairly shared among the federal, 
state, and local governments. The accuracy of hydro-
carbon measurement, he noted, has a direct impact on 
the amount of revenue available for allocation and de-
velopment at all levels of government.

Dr. Shehu urged the industry to look beyond metering 
alone and to consider hydrocarbon accounting as an 
integrated system that includes data management, al-
location, reconciliation, inventory control, commercial 
analysis, and regulatory compliance. He explained that 
hydrocarbon accounting should be capable of tracking, 
controlling, and valuing hydrocarbons from source to 
sale, using robust software for data capture, loss tracking, 
and financial reporting.

He identified digitalisation as the key driver of modern 
hydrocarbon accounting. Digital systems, he said, en-
able data integration and process automation, improve 
efficiency, and enhance transparency. He called on 
operators and regulators to invest in digital solutions 
that minimise errors, prevent leakages, and strengthen Hon. Akeem Akintayo Amosun

Dr. Mohammed Bello Shehu
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public confidence in Nigeria’s revenue systems.

He concluded by encouraging the conference to de-
velop actionable recommendations that would help 
transform Nigeria’s oil and gas sector into one that re-
flects best global practices in accountability and effi-
ciency. He commended NiHMEC’s consistent efforts to 
raise the standard of hydrocarbon measurement and 
expressed hope that the outcomes of the 2025 edition 
would contribute to measurable improvements across 
the industry.

“Hydrocarbon accounting must go beyond simple 
measurement,” he said. “It should provide a compre-
hensive framework that ensures transparency, sup-
ports fiscal decision-making, and strengthens confi-
dence in how Nigeria’s most important resources are 
managed.”

Dr. Shehu ended his message by wishing all partici-
pants fruitful deliberations and reaffirmed RMAFC’s 
support for initiatives that promote transparency, ac-
curacy, and sustainable revenue management in Nige-
ria’s oil and gas sector.
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KEYNOTE ADDRESS

Accurate Measurement and Digitalisation: The 
Hallmark of Transparent Hydrocarbon Accounting
By Engr. Gbenga Komolafe, FNSE, Commission Chief Executive, Nigerian Upstream 
Petroleum Regulatory Commission (NUPRC)

Representing the Chief Executive of the Nigerian 
Upstream Petroleum Regulatory Commission, 
Mr Emmanuel Mac-Jaja delivered the keynote 

address titled Accurate Measurement and Digitalisa-
tion: The Hallmark of Transparent Hydrocarbon Ac-
counting.

Engr. Komolafe stated that hydrocarbon measurement 
and accounting are central to Nigeria’s oil and gas fiscal 
governance framework. He noted that without accu-
rate measurement there can be no transparency, with-
out digitalisation there can be no efficiency, and with-
out both, the industry cannot build trust.

He explained that reliable production data is the foun-
dation of fiscal integrity. Every unaccounted barrel of 
oil or molecule of gas represents a direct loss to na-
tional revenue. For many years, manual processes and 
disconnected systems reduced accountability, but the 
Commission is now closing these gaps through target-
ed regulation and digital systems.

Under the Petroleum Industry Act (PIA) 2021, NUPRC 
has made hydrocarbon accounting a key priority. Ni-
geria’s proven reserves of about 37 billion barrels of 

oil and 210 trillion cubic feet of gas 
can only translate into value when 
production volumes are accurately 
measured and transparently verified. 
The Commission’s end-to-end moni-
toring framework now tracks oil and 
gas flows from the reservoir to export 
terminals. It combines Maximum 
Efficiency Rate (MER) tests, Lease 
Automatic Custody Transfer (LACT) 
meters, static dip checks, and mate-
rial-balance reconciliation to ensure 
that reported production figures are 
consistent and credible.

“Without accurate measurement there 
is no transparency, without digitalisa-
tion there is no efficiency, and without 

both there can be no trust.”

The keynote also described two 
regulatory instruments recently in-

troduced by the Commission to strengthen transpar-
ency, traceability, and data reliability in the upstream 
value chain. 

	f The Upstream Metering Regulation (2024) 
provides a framework for accurate and consistent 
hydrocarbon measurement. It requires all licensees 
and operators to install approved metering sys-
tems, use licensed service providers for installation 
and calibration, and ensure that all meters used 
for allocation or custody transfer are auditable and 
verifiable.

	f The Advanced Cargo Declaration Regulation 
(2024) establishes a system for tracking every 
crude cargo exported from Nigeria. Each cargo is 
assigned a Unique Identification Number (UIN) to 
enable real-time monitoring of its origin, volume, 
and quality. The system automates export clear-
ance, documentation, and reconciliation, giving 
regulators and operators a single source of verified 
export data and improving the transparency of Ni-
geria’s crude trade.

Implementation of these regulations follows three 

Engr. Gbenga Komolafe, FNSE
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progressive phases: a national audit of all upstream 
measurement systems to establish a baseline; cor-
rection of deficiencies identified during the audit, 
including equipment upgrades and recertification; and 
integration of all facilities into a central digital platform 
for real-time production and export tracking. The ad-
dress also referenced an operational monitoring centre 
where NUPRC tracks daily production and engages 
operators whenever discrepancies are detected.

On the issue of water-cut measurement, Engr. Komo-
lafe noted that accuracy remains a challenge in most 
production facilities. Determining the proportion of 

water in produced 
fluids, he explained, 
is essential for both 
production optimis-
ation and allocation. 
Reliable water-cut 
data ensures that 
each producing 
stream, partner, or 
shared pipeline user 
is properly credited 
for its actual hydro-
carbon output. He 
added that incon-
sistent readings can 
distort operational 
and fiscal outcomes 

by affecting cost allocation, revenue sharing, and 
metering reconciliation.

The Commission, he said, is collaborating with pro-
ducers and research institutions to evaluate current 
practices and establish new standards for calibration 
and verification. The study will define clear perfor-
mance benchmarks for water-cut meters and provide 
guidance for certification under NUPRC’s regulatory 
framework.

“The percentage of water in crude determines the true 
value of every barrel. If we cannot measure it accurately, 

we cannot price it correctly.”

Engr. Komolafe noted that digitalisation extends 
beyond equipment; it demands a culture of transpar-
ency and cooperation across the industry. He urged 
operators and service companies to align with the 
Commission’s plans and adopt shared data standards 
that ensure consistency across the sector. Accurate 
hydrocarbon measurement and accounting, he em-
phasised, form the basis for Nigeria’s oil and gas fiscal 
governance. Reconciled production data supports 
royalty assessment, tax computation, cost recovery, 
and investment assurance.

He concluded by calling for collaboration and consis-
tency, reminding participants that the industry must 
make accuracy a habit rather than an obligation.

Key Takeaways from the Keynote

1.	 Accurate measurement drives transparency 
and revenue assurance. It is the foundation of 
trust between operators, regulators, and the state, 
ensuring that reported production reflects true 
volumes.

2.	 Digitalisation is now central to regulatory 
compliance. Real-time monitoring, automated 
reconciliation, and integrated data systems 
are transforming how Nigeria accounts for its 
hydrocarbon resources.

3.	 Regulatory reforms provide a new framework 
for accountability. The Upstream Metering 
Regulation and the Advanced Cargo Declaration 
Regulation ensure traceability from production 
to export and establish clear expectations for all 
operators.

4.	 Water-cut measurement is both a techni-
cal and commercial priority. The accuracy of 
water content readings directly affects production 
allocation, cost sharing, and the fiscal value of 
crude oil.

5.	 Data integration strengthens national re-
porting. The central monitoring system under 
development will provide a unified view of 
production and exports, improving data reliability 
and dispute resolution.

6.	 Collaboration is essential for sustainabili-
ty. Regulators, operators, and service providers 
must maintain calibration integrity, share data 
transparently, and work collectively to enhance 
Nigeria’s hydrocarbon accounting system.

Mr Emmanuel Mac-Jaja

5TH NIGERIA HYDROCARBON MEASUREMENT CONFERENCE (NiHMEC) 2025

12



KEYNOTE ADDRESS

Accurate Measurement and Digitalisation as Pillars 
of Transparency in Petroleum Trade
Engr. Farouk Ahmed, Authority Chief Executive, Nigerian Midstream and Downstream 
Petroleum Regulatory Authority (NMDPRA)

The keynote address of the Authority Chief Execu-
tive, Engr. Farouk Ahmed, was delivered by Engr. 
Lukman Cardoso. Engr. Ahmed began by stating 

that it was an honour to deliver his keynote address at 
a time when the petroleum industry is undergoing sig-
nificant transformation driven by reforms, innovation, 
and the collective will to build a transparent and sus-
tainable petroleum sector in Nigeria.

He explained that the theme of the conference, Ac-
curate Measurement and Digitalisation as Pillars of 
Transparency in Petroleum Trade, is very relevant be-
cause it directly aligns with one of the core mandates 
of the NMDPRA — to foster transparency, accountabil-
ity, and efficiency in the midstream and downstream 
petroleum industry for the benefit of stakeholders and 
the nation.

He said petroleum trade, whether in crude oil, natural 
gas, or petroleum products, is a business that depends 
on trust, and trust is dependent on verifiable data. Veri-
fiable data begins with accurate measurement, without 
which there can be no certainty in transaction values or 
fairness in commercial dealings. He added that inaccu-
racies, whether deliberate or accidental, create revenue 
losses, reduce government earnings, and erode public 
confidence in the industry. In Nigeria, where petroleum 
trade remains a major source of foreign exchange and 
government revenue, measurement is not just a techni-
cal function but a matter of national interest.

Engr. Ahmed recalled that the Petroleum Industry Act 
(PIA) 2021 provides a framework for transparency, 
good governance, and accountability in the adminis-
tration of Nigeria’s petroleum resources. He said the 
Act also promotes a business environment that sup-
ports commercially oriented operations and the deep-
ening of local content.

He explained that the NMDPRA is committed to ensur-
ing that every hydrocarbon supplied, transported, pro-
cessed, refined, stored, exported, distributed, or sold in 
Nigeria is properly accounted for with precision. For this 
reason, the Authority has developed strong regulations 
and guidelines that define measurement standards 
across the midstream and downstream value chain.

He said accurate measurement is now guaranteed 
through multiple layers of regulation, starting with the 

Petroleum Measurement Regulations 2023, which are 
based on internationally recognised standards and 
best practices. These regulations provide for approved 
metering systems and measurement procedures, de-
fine the basis for calculating revenue to the govern-
ment and licensees, and set clear requirements for en-
forcement, calibration, certification, reconciliation, and 
penalties for failure to comply.

On digitalisation, Engr. Ahmed said there is no bet-
ter time to discuss this topic than now, when artificial 
intelligence is shaping global market trends. He de-
scribed the positive connection between measurement 
accuracy and profitability as the reason the NMDPRA 
continues to partner with NiHMEC and other industry 
stakeholders. He said this relationship builds a strong 
basis that assures profits to businesses, taxes and lev-
ies to government, dividends to investors, and confi-
dence for all stakeholders.

He explained that digital hydrocarbon measurement 
involves several key components that work together 
to provide accurate and reliable data. These include 
sensing elements, conversion elements, manipulation 
elements, data transmission, data processing, and data 
presentation.

He said modern digital measurement systems also in-
corporate flow computers, gas chromatographs, tem-

Engr. Farouk Ahmed FNSE
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perature and pressure sensors, and communication 
interfaces that make it possible to achieve accurate, 
reliable, and transparent measurement data for appli-
cations such as custody transfer, process control, and 
fiscal metering. He added that this requires heavy in-
vestment in digital technologies and data.

Engr. Ahmed said measurement provides the data, but 
digitalisation provides the platform to secure, process, 
and make that data accessible. In today’s economy, 
transparency cannot be achieved through manual pro-
cesses alone. Digital platforms now allow regulators 
and operators to access information that builds trust 
and improves accountability.

He said the availability of 
automated platforms has 
reduced turnaround times 
for licence processing and 
issuance, and also reduced 
opportunities for fraud 
and manipulation. This 
has strengthened trans-
parency between regula-
tors and operators.

He added that digital 
monitoring systems at de-

pots, retail outlets, and transportation channels make 
it possible to track petroleum flows in real time, while 
automation and smart sensors at processing plants 
enable remote monitoring and accounting of petro-
leum products.

He said that in the last four years, following the passage 
of the PIA, the NMDPRA has launched initiatives to 
integrate digital technologies into its regulatory func-
tions. These include the online licensing portal, which 
reduces human interaction in approval processes; the 
real-time monitoring of petroleum product movement 
through the Authority’s Enterprise Data Management 
System (EDMS) known as Allegro; and the Gas Net-
work Code, which allows the Authority to monitor gas 
transmission and distribution.

According to him, these systems are designed to build a 
regulatory framework that prioritises openness, trace-
ability, and efficiency.

“When the principles of accurate measurement and 
digitalisation come together,” he said, “we build a system 

where revenue loss is reduced to the barest minimum, 
operators transact on a level playing field, investors see 

fairness and reliability, and consumers are protected 
from sharp practices.”

He noted that transparency requires investment in 
modern technologies, continuous capacity building, 
and the collaboration of regulators, operators, and all 
relevant stakeholders to do what is right.

He outlined the Authority’s key commitments under 
the PIA:

	f Strengthening measurement infrastructure across 
the midstream and downstream petroleum value 
chain

	f Driving digital transformation in regulatory over-
sight to ensure systems are secure and accessible

	f Collaborating with industry players to ensure com-
pliance while creating an environment that encour-
ages innovation and investment

In conclusion, Engr. Ahmed said accurate measure-
ment and digitalisation are not just regulatory require-
ments but strategic enablers of transparency, fairness, 
and growth in petroleum trade. They are the founda-
tion for building a petroleum sector that is competitive, 
trusted, and globally respected.

He urged participants at NiHMEC 2025 to remain com-
mitted to these two pillars and said:

“Let us measure accurately and digitalise transpar-
ently, so that we can trade responsibly and grow to-
gether.”

Key Takeaways

	f Accurate measurement remains the foundation of 
transparency and fairness in petroleum trade.

	f The Petroleum Measurement Regulations 2023 pro-
vide clear standards for calibration, certification, 
reconciliation, and enforcement.

	f Digital systems such as EDMS (Allegro) and the 
Gas Transportation Network Code now make 
real-time monitoring and accountability possible.

	f Digitalisation builds trust between regulator and 
operator and reduces opportunities for manipu-
lation.

	f Transparency requires continued investment, 
training, and collaboration among all stakeholders.

	f Accurate measurement and digitalisation together 
strengthen Nigeria’s reputation and safeguard na-
tional revenue.

Engr. Lukman Cardoso
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KEYNOTE ADDRESS

Enhancing Hydrocarbon Measurement and 
Accounting in Support of National Revenue Goals
Engr. Bashir Bayo Ojulari, Group Chief Executive Officer, NNPC Limited

The keynote address of the Group Chief Executive 
Officer of NNPC Limited, Engr. Bashir Bayo Oju-
lari, was delivered on his behalf by Mr. Olanrewa-

ju Richard Igandan, Head of Joint Venture Investment 
Management (JVIM), Nigerian Upstream Investment 
Management Services (NUIMS).

Engr. Ojulari began by expressing appreciation to the 
organisers of the Nigerian Hydrocarbon Measurement 
Conference (NiHMEC) for sustaining a profession-
al platform where key industry stakeholders meet to 
exchange knowledge and advance solutions to issues 
that affect hydrocarbon measurement and accounting 
in Nigeria. He said the theme of this year’s conference 
is timely because accurate measurement and transpar-
ent accounting are essential to achieving Nigeria’s rev-
enue objectives.

He stated that hydrocarbon resources remain the 
backbone of Nigeria’s economy and a major source of 
foreign exchange earnings. Revenue from oil and gas 
funds infrastructure, health, education, and other pub-
lic services that improve national development. He said 
that for Nigeria to achieve its fiscal and developmental 
goals, the accuracy and integrity of hydrocarbon mea-
surement must remain a national priority.

“What is not properly measured cannot be fully mon-
etised, and what is not transparently accounted for 
cannot sustainably support national development,” 
he said.

He explained that the enactment of the Petroleum In-
dustry Act (PIA) 2021 transformed NNPC Limited into 
a fully commercial company with a clear mandate to 
operate profitably and efficiently while maintaining 
transparency and accountability in all its operations. 
Hydrocarbon measurement and accounting, he said, 
are critical components of this mandate.

Engr. Ojulari noted that NNPC Limited is working 
closely with the Nigerian Upstream Petroleum Regu-
latory Commission (NUPRC) and the Nigerian Mid-
stream and Downstream Petroleum Regulatory Au-
thority (NMDPRA) to enhance metering systems and 
ensure that every barrel of crude oil and every cubic 
foot of gas is properly measured and accounted for.

He explained that NNPC Limited has embarked on 
several initiatives to improve hydrocarbon mea-

surement across its operations. These include the 
deployment of modern custody transfer meters, ad-
vanced tank gauging systems, and multiphase flow 
measurement technologies at production and export 
facilities. The company is also expanding the use of 
automated systems for real-time monitoring of pro-
duction and exports to reduce human error and im-
prove data reliability.

He said NNPC is also addressing crude oil theft and 
associated losses through a combination of digital 
surveillance technologies, collaboration with security 
agencies, and continuous engagement with host com-
munities. These efforts are supported by the use of 
drones, satellite monitoring, and other digital tools that 
help identify and prevent illegal activities along pipe-
line routes.

He emphasised that NNPC continues to benchmark 
its operations against international best practices and 
global industry leaders such as Aramco, Petrobras, and 
Petronas. The company is also investing in research 
and development, training, and local capacity build-
ing to sustain operational excellence in hydrocarbon 
management.

According to him, these efforts are already yielding 
measurable results. Improved hydrocarbon measure-

Engr. Bashir Bayo Ojulari
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ment and accounting systems have enhanced gov-
ernment revenue assurance, reduced uncertainty, and 
improved investor confidence in Nigeria’s oil and gas 
sector. Every accurately measured barrel of crude oil or 
gas, he said, translates into greater fiscal stability and 
more resources for national development.

“Hydrocarbon measurement is not just a technical ac-
tivity,” he said, “it is a strategic enabler for achieving Ni-

geria’s revenue goals and ensuring long-term economic 
prosperity.”

He emphasised that transparency in hydrocarbon ac-
counting cannot be achieved by one institution alone. 
It requires joint responsibility among regulators, oper-
ators, and service providers to maintain integrity, ac-
curacy, and openness in all aspects of production and 
trade.

Engr. Ojulari reaffirmed NNPC Limited’s commitment 
to supporting government initiatives aimed at im-
proving transparency and efficiency in the petroleum 
sector. He said the company will continue to invest in 
advanced technology, strengthen its measurement in-
frastructure, and foster collaboration with all relevant 
stakeholders to protect value and optimise Nigeria’s 
hydrocarbon resources.

He concluded by assuring that NNPC Limited remains 
dedicated to driving reforms that will safeguard na-
tional revenue, enhance operational efficiency, and 
position Nigeria as a reliable and transparent player in 
the global energy market. He called on all stakeholders 
to continue working together to ensure that the gains 
of accurate measurement and transparent accounting 
translate into lasting benefits for the country.

Key Takeaways

	f Hydrocarbon measurement is central to national 
revenue assurance and fiscal stability.

	f The Petroleum Industry Act 2021 has strength-
ened NNPC Limited’s commercial and governance 
framework.

	f NNPC is deploying advanced custody transfer, 
tank gauging, and multiphase flow meters across 
its facilities.

	f The company is using digital surveillance and 
stakeholder collaboration to reduce theft and im-
prove data integrity.

	f Hydrocarbon measurement directly supports 
transparency, investor confidence, and sustainable 
development.

	f Collaboration among regulators, operators, and 
service providers remains key to building trust and 
accountability.

	f NNPC continues to benchmark its operations with 
international best practices to enhance accuracy 
and efficiency.

“What is not properly measured cannot be fully monetised, and 
what is not transparently accounted for cannot sustainably 
support national development.”

Mr. Olanrewaju Richard Igandan
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CEO Panel Discussion
Moderator: Mr. Osten Olorunsola, Chairman, NiHMEC

Panelists:

	^ Engr. Gbenga Komolafe, Commission Chief 
Executive, NUPRC (represented by Mr. Emmanuel 
Mac-Jaja)

	^ Engr. Farouk Ahmed, Authority Chief 
Executive, NMDPRA (represented by Engr. (Dr.) 
Lukeman Ayorinde Cardoso)

	^ ‘Gbite Falade, Managing Director/CEO, Aradel 
Holdings Plc

	^ Engr. Chichi Emenike, Managing Director, 
Neconde Energy Limited

	^ Etta Agbor, Managing Director/CEO, SeaQuest 
E&P Services Limited

Mr. Osten Olorunsola opened the CEO session by wel-
coming the panel and participants to a conversation 
that, in his words, “must go beyond the technicalities 
of metering to the bigger questions of accountability 
and leadership.” He said the goal was to examine how 
regulatory reforms, technology, and collaboration are 
shaping hydrocarbon measurement and accounting in 
Nigeria under the Petroleum Industry Act (PIA).

He explained that accurate measurement is not a 
stand-alone technical matter but a strategic issue that 
influences revenue assurance, investment confidence, 
and long-term industry credibility. He invited each 
panelist to share their perspectives based on their in-
stitutional roles and practical experience.

Strengthening Measurement Governance

Speaking first, Mr. Emmanuel Mac-Jaja, representing 
the Commission Chief Executive of the NUPRC, said 
the Commission is focused on standardising hydrocar-
bon measurement and deepening digitalisation across 
all operations.

He explained that after the implementation of the PIA, 
the Commission issued the Upstream Measurement 
Regulation and the Advanced Cargo Declaration Regu-
lation to promote transparency, predictability, and ac-
countability in oil and gas operations.

He disclosed that the NUPRC had completed a nation-
wide audit of all upstream metering facilities. The au-
dit, he said, identified both compliance gaps and areas 
of excellence. The findings will guide new investments, 

 Mr Osten Olorunsola
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metering upgrades, and targeted interventions by op-
erators.

According to him, this work is helping the Commission 
build a more reliable measurement environment that 
meets international standards and strengthens inves-
tor confidence in Nigeria’s production data.

Midstream and Downstream Oversight

Engr. (Dr.) Lukeman Cardoso, representing the Au-
thority Chief Executive of the NMDPRA, explained 
that data integrity and digitalisation are central to the 
Authority’s work in managing midstream and down-
stream petroleum flows.

He said the Petroleum Measurement Regulation 2023 
defines meter classes, certification requirements, and 
reconciliation procedures to ensure accuracy across 
pipelines, depots, and retail facilities.

Cardoso added that the Authority has automated more 
than seventy percent of its licensing and monitoring 
processes. Through the online licensing system, the 
gas management portal, and a national data dash-
board, the NMDPRA now tracks product movements 
and reconciles figures in near real time.

He noted that the Authority’s digital transformation 
reduces manual reporting, improves traceability, and 
promotes accountability among operators.

Industry Leadership and Innovation

Mr. ‘Gbite Falade, Managing Director of Aradel Hold-
ings, described data as the lifeblood of the modern pe-
troleum business. “You cannot run a business without 
accurate data,” he said. “For us, data is as important as 
the molecules themselves.”

He explained that Aradel’s integrated structure — cov-
ering oil, gas, and refining — depends on metering sys-
tems that provide real-time information for production 
planning, budgeting, and performance management.

Falade said Aradel has invested significantly in mea-
surement infrastructure from the wellhead to refining 
operations, integrating these systems into a central 
data platform that supports decision-making and com-
pliance. He emphasised that accuracy in measurement 
is not only a regulatory requirement but also an oper-
ational and commercial necessity for efficiency and 
competitiveness.

Service Sector Realities

Etta Agbor, Managing Director of SeaQuest Integrated 
Services, spoke on the evolving role of local service com-
panies as indigenous operators take over more onshore 

assets. He said this shift demands higher technical ca-
pability and closer collaboration across the industry.

Agbor explained that accurate data at each transfer 
point — including water-cut measurement, automat-
ic sampling, and laboratory analysis — is essential for 
reconciling volumes in shared pipelines and terminals.

He called for stronger coordination between regula-
tors, operators, and service providers to achieve con-
sistent measurement standards across all operations. 
He said standardisation reduces disputes and im-
proves confidence in the data that drives fiscal and op-
erational reporting.

Operational Integrity and Digital Transformation

Engr. Chichi Emenike, Managing Director of Neconde 
Energy, shared the operator’s experience managing 
complex field networks such as OML 42, which in-
volves multiple producers and third-party injections.

She explained that Neconde has upgraded its Lease 
Automatic Custody Transfer (LACT) units to digital 
systems that provide remote monitoring, real-time 
data capture, and direct reporting. These upgrades, she 
said, have improved transparency between operators 
and regulators.

Emenike added that Neconde employs drones and dig-
ital surveillance tools to monitor infrastructure and mi-
nimise production losses due to theft and vandalism. 
She noted that regular reconciliation of data between 
operators and regulators has strengthened relation-
ships with lenders and investors who rely on verified 
production figures.

Building Human Capital

The panel agreed that developing skilled professionals 
is vital to sustaining the progress made in measure-
ment and automation.

Falade said Aradel operates an Integrated Operations 
Control Centre that functions as both a monitoring 
hub and a learning platform, where staff can analyse 
data trends and simulate operations. This, he said, 
builds internal capacity and reduces dependence on 
external experts.

Emenike added that Neconde invests heavily in re-
training technical teams to interpret data and manage 
modern metering systems effectively.

Agbor proposed that future NiHMEC events include 
poster and case-study sessions to allow practitioners to 
share field experiences and practical solutions, which 
he said would strengthen local expertise and harmon-
ise best practices across the sector.

5TH NIGERIA HYDROCARBON MEASUREMENT CONFERENCE (NiHMEC) 2025

18



Regulatory Progress and Transparency

In response to a question from the moderator, Mr. 
Mac-Jaja explained that the NUPRC’s National Produc-
tion Monitoring System (NPMS) has eliminated incon-
sistencies that previously resulted in multiple, conflict-
ing national production figures. Operators now report 
data directly to the Commission in real time, ensuring 
a single, verifiable national record.

He added that the Commission has implemented the 
Mass Balance Methodology at export terminals such 
as Bonny and Forcados to enhance reconciliation and 
prevent under-reporting. The system ensures that all 
produced and transferred volumes are captured, even 
where multiple operators use shared infrastructure.

Closing Reflections

In his closing remarks, Mr. Osten Olorunsola thanked 
the panel for their contributions and said the discus-
sion reflected the progress being made in institutional 
reforms and digital transformation. He said hydrocar-
bon measurement is no longer a narrow technical task 
but a foundation for transparency, investment confi-
dence, and sustainable revenue growth.

“The more we share data, the more confidence we 
build. Transparency must be backed by evidence, not 
perception,” he said.

“Hydrocarbon measurement is the language of ac-
countability and business survival,” one of the panel-
lists added.

Key Takeaways

	f Hydrocarbon measurement underpins transparen-
cy, fiscal accuracy, and investor confidence.

	f The NUPRC has completed a national metering au-
dit and is enforcing upgrades under new measure-
ment regulations.

	f The Mass Balance Methodology has improved rec-
onciliation accuracy at export terminals.

	f The NMDPRA has automated over seventy percent 
of its processes, using real-time data dashboards 
for product tracking.

	f Operators are investing in digital LACT units, 
central data platforms, and surveillance tools to 
strengthen accountability.

	f Service providers emphasise collaboration and 
standardisation to ensure data consistency.

	f Human capital development and knowledge shar-
ing remain essential for sustaining automation and 
digitalisation progress.
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LEAD INSTITUTIONAL SPEECH

Continuous Improvement of Hydrocarbon 
Measurement for Fair Trade and Regulatory 
Confidence
Engr. Dr. Samuel Ayuba Ushe, Head, National Metrology Institute (NMI), Standards 
Organisation of Nigeria (SON)

Engr. Dr. Samuel Ushe, Head of the National Me-
trology Institute, delivered a presentation on 
the role of metrology in ensuring accurate mea-

surement, traceability, and reliability of data across 
Nigeria’s oil and gas industry. He said the National 
Metrology Institute is a directorate of the Standards 
Organisation of Nigeria (SON) and serves as the cus-
todian of Nigeria’s national primary measurement 
standards. Its function is to provide traceability of all 
measurements in the national economy to the Inter-
national System of Units (SI).

He explained that NMI operates from its headquarters 
in Enugu with liaison offices in Lagos, Kano, Port Har-
court, and Abuja. The Institute maintains laboratories 
dedicated to calibration in the areas of mass, tempera-
ture, pressure, flow, length, dimension, torque, electri-
cal, and chemical metrology.

Dr. Ushe described the NMI’s facilities, including the 
flow calibration laboratory and prover tanks for meter 
verification, weighbridges for high-capacity load mea-
surement, and mobile calibration trucks that provide 
on-site services when environmental conditions make 

field calibration difficult. He also noted the Institute’s 
investment in precision reference standards such as E1 
and E2 class weights, which are among the most accu-
rate in the world.

He said these capabilities have allowed the Institute to 
help oil and gas operators save costs by reducing the 
need to send meters abroad for calibration. He cau-
tioned operators against using improvised materials 
such as cement bags for weighbridge calibration, de-
scribing the practice as inaccurate and unsafe.

The presentation also covered calibration services for 
small weighing scales used in gas distribution outlets. 
He said NMI ensures that measurement devices used 
in commerce and industry conform to standards trace-
able to international references, thereby supporting 
fair trade and regulatory confidence.

Dr. Ushe explained that metrology is the science of 
measurement, not to be confused with meteorology or 
metallurgy. He said accurate measurement underpins 
every part of life—from trade and manufacturing to 
healthcare, safety, and energy. He illustrated that un-
calibrated or faulty instruments can cause significant 
errors in industrial production, healthcare testing, and 
even household transactions.

He emphasised that calibration and verification are 
distinct. Calibration establishes the accuracy of a de-
vice against a traceable standard, while verification 

Measurement is the invisible 
foundation of trust in trade. When 
every litre, barrel, and cubic metre 
is traceable to a national standard, 
disputes disappear and confidence 
rises. Our goal at the National 
Metrology Institute is simple — to 
make every measurement in Nigeria 
speak the same language as the 
International System of Units.”

Engr. Dr. Samuel Ayuba Ushe
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applies to instruments used for trade and ensures they 
remain within permissible error limits. Both process-
es, he said, are vital for maintaining measurement in-
tegrity in oil and gas.

Dr. Ushe noted that the NMI is a member of the Africa 
Regional Metrology System (AFRIMETS), the ECOW-
AS Metrology System (ECOMETS), and the Interna-
tional Bureau of Weights and Measures (BIPM). It has 
successfully participated in international comparison 
exercises organised by PTB Germany and ECOWAS, 
demonstrating the reliability of Nigeria’s calibration re-
sults in mass, pressure, temperature, and small-volume 
measurements.

He said the Institute’s laboratories are in the process 
of being accredited to ISO/IEC 17025:2017 for mass, 
temperature, pressure, and small volume calibration, 
with assessment visits scheduled from the Egyptian 
Accreditation Council (EGAC).

Dr. Ushe explained that accessing calibration services 
requires submitting an application to SON’s Direc-
tor-General, either in hard copy or by email, through 
any of its state offices. The Institute then reviews the 
request, issues a calibration bill, and schedules service 
after confirmation of payment.

During the discussion, participants asked about NMI’s 
registration status with NUPRC and its operational 
reach within the Niger Delta. Dr. Ushe clarified that 
NMI has ongoing collaboration with NUPRC and is 
working toward completing the required registration 
for oil and gas operations. He also confirmed that li-
aison offices in Port Harcourt and other regions make 

access to NMI services easier for companies.

He ended by reaffirming NMI’s commitment to contin-
uous improvement through stakeholder engagement, 
acquisition of modern equipment, and expansion of 
calibration infrastructure. He called on industry stake-
holders to patronise NMI’s calibration services, saying 
that accurate measurement builds confidence, pre-
vents loss, and supports fair trade.

Key Takeaways

	f The National Metrology Institute (NMI) is Nige-
ria’s custodian of national primary measurement 
standards.

	f Calibration ensures accuracy and traceability of 
measurement in oil and gas operations.

	f Verification applies to instruments used for trade 
and confirms compliance within error limits.

	f NMI operates laboratories for mass, pressure, tem-
perature, flow, and other calibration services in 
Enugu, Lagos, Kano, Port Harcourt, and Abuja.

	f Facilities include prover tanks, flow benches, weigh-
bridges, and mobile calibration units.

	f NMI’s reference standards are traceable to interna-
tional systems under AFRIMETS and BIPM.

	f Accreditation to ISO 17025:2017 is in progress for 
key laboratories.

	f NMI is engaging NUPRC to finalise registration for 
oil and gas calibration services.

	f Accurate and traceable measurement supports fair 
trade, safety, and regulatory confidence.

SON
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LEAD INDUSTRY SPEAKER

Unlocking Production Deferment Through 
Effective and Efficient Optimization, Underpinned 
by Metering Accuracy
By Dr. Ken Uwalaka, Technical Manager, Production Optimization – Americas, Wood

Dr. Ken Uwalaka delivered a practical and da-
ta-based presentation on how accurate metering 
and digital optimization can reduce production 

deferment and recover lost volumes in Nigeria’s oil and 
gas industry. Drawing from field experience and case 
studies, he explained how digital tools and virtual flow 
metering can improve operational efficiency and reve-
nue recovery.

He began by stating, “You cannot measure what you 
cannot optimise, and you cannot optimise what you 
cannot measure” He said most production losses in the 
upstream sector do not come from sabotage or theft 
but from inefficiencies, inaccurate measurements, and 
delays in field intervention. When wells are run without 
reliable data or continuous monitoring, small changes 
in pressure, temperature, or choke performance can 
accumulate into large deferments over time. He said 
deferment is rarely temporary; once a well is shut in or 
underproducing, the lost volumes are unlikely to be re-
covered.

“Oil deferred is oil lost,” he cautioned. “What you do not 
produce today, you cannot recover tomorrow.”

Citing data from NUPRC’s 2024 audit, he noted that 
about 4.1 million barrels of oil were lost, with roughly 
3.6 million barrels linked to non-kinetic factors such 
as operational inefficiencies. His analysis showed that 
around 80 percent of these losses are related to poor 
automation, unreliable instrumentation, and metering 
issues. While kinetic losses are being reduced through 
security and surveillance, non-kinetic losses require 
better automation and predictive maintenance.

Using examples from marginal field operations in the 
Niger Delta, he presented a simple production model 
based on eight wells, each producing about 250 barrels 
per day. The model showed that a 50 psi increase in 
pressure and a 10 degree rise in temperature could de-
liver a 10 to 14 percent gain in production. He said this 
proves how optimization and metering accuracy work 
together, and how real-time data on well performance 
can improve recovery.

Dr. Uwalaka said accurate metering is the foundation 
of optimization. Without confidence in flow data, op-
erators cannot make the right decisions or take timely 

action. Systems built around accurate measurement, 
supported by dependable sensors and predictive anal-
ysis, give operators the visibility to identify problems 
before they escalate.

He explained that virtual flow metering is an effective 
alternative to conventional test separators in marginal 
fields. Virtual flow metering uses pressure, tempera-
ture, and differential data to estimate multiphase flow 
rates without interrupting production. When com-
bined with predictive diagnostics, it helps operators 
detect anomalies, adjust flow parameters, and control 
production remotely.

Accurate metering also supports proper production al-
location and financial accountability. Unreliable data 
can lead to operational losses and disputes between 
partners. Reliable metering promotes transparency 
and trust in both operations and regulatory reporting.

Based on field simulations, Dr. Uwalaka estimated that 
applying optimization methods such as thermal uplift, 
virtual flow metering, and predictive analytics to 144 
wells of similar profile could recover up to 2.8 million 
barrels per year. He emphasized that this potential re-

Dr Ken Uwalaka
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covery does not require new drilling but better man-
agement of existing assets.

He added that automation should be seen as a produc-
tion enabler rather than a cost, especially for operators 
who depend mainly on operational expenditure to sus-
tain output. “Every barrel matters,” he said. “A one percent 
improvement across producing wells is a national gain.”

Dr. Uwalaka praised the Nigerian Upstream Petro-
leum Regulatory Commission for its focus on meter-
ing and digitalisation, saying these reforms are vital 
for accountability and performance. He encouraged 
the Commission to include automation and digital 
monitoring benchmarks in field approvals and meter-
ing standards, and urged closer collaboration between 

regulators and operators to develop an integrated da-
tabase that links production, metering, and export 
systems. Such integration, he said, will reduce discrep-
ancies, improve forecasting, and strengthen audit reli-
ability.

“Technology is not replacing people; it is equipping them 
to make better decisions faster and with confidence.”

He closed by warning that complacency can cause in-
dustries to lose relevance, quoting a former Nokia exec-
utive: “We didn’t do anything wrong, but somehow, we 
lost.” He said the oil and gas industry must not make 
that mistake, stressing that innovation must remain 
ahead of decline.

Key Takeaways from the Presentation

	f Accurate metering is the base of production opti-
mization. Without reliable data, field teams cannot 
identify or recover deferred production effectively.

	f Deferment represents a permanent loss. Unpro-
duced volumes today cannot be recovered tomor-
row, so real-time monitoring and quick response 
are essential.

	f Automation and predictive monitoring can reduce 
non-kinetic losses, which account for about 80 per-
cent of deferment.

	f Virtual flow metering is a practical option for ma-
ture and marginal fields where traditional test sep-
arators are not feasible.

	f Field data shows that small improvements in tem-
perature and pressure can produce up to 14 percent 
higher output per well.

	f Aligning technology with regulation will strength-
en transparency and efficiency in hydrocarbon ac-
counting.

	f Innovation and digitalisation should be seen as 
normal parts of production management, not op-
tional costs.
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LEAD INDUSTRY SPEAKER

Meter Developments in Small Volume Prover 
Technology for Liquid Custody Transfer
David Thacker, Global Development Manager, Meter Engineers

David Thacker began his presentation by thank-
ing NiHMEC for the opportunity to share new 
developments in meter proving technology. 

He said it was his first visit to Nigeria and that he was 
pleased to see the country’s growing attention to hy-
drocarbon measurement integrity.

He introduced Meter Engineers as a company that has 
operated for nearly fifty years, manufacturing and ser-
vicing every type of prover — unidirectional, bidirec-
tional, tank, and small volume provers. He explained 
that provers are essential across the oil and gas value 
chain — from production platforms and gathering sta-
tions to refineries and loading terminals — wherever 
custody or fiscal transfer occurs. Their purpose, he 
said, is to verify the accuracy of flow meters and ensure 
that the numbers being reported truly represent the 
measured volume.

Thacker traced the history of meter proving, explaining 
that early systems were crude and manual. Operators 
once used open buckets to measure oil flow, introduc-
ing significant uncertainty. The first pipe provers ap-
peared in the 1950s and were several miles long. By the 
1960s, developments driven by NASA’s need for pre-
cise rocket fuel measurement led to innovations such 
as double chronometry and pulse interpolation. These 
principles paved the way for modern small volume 
provers (SVPs), which became commercially available 
in the late 1960s.

He explained that technological progress since then 
has transformed proving accuracy. Early provers used 
mechanical plungers with response times of about 
eight milliseconds, while today’s photoelectric sensors 
operate within 50 nanoseconds — about sixteen thou-
sand times faster. The result is lower measurement 
uncertainty, faster proving cycles, and smaller required 
volumes.

Thacker compared traditional pipe provers with small 
volume provers. The latter, he said, offer lower pressure 
drops, faster proving times, broader operating ranges, 
and easier onsite maintenance. They also have small-
er footprints and reduced downtime during repairs. 
These advantages, combined with automation and 
diagnostics, have made small volume provers the pre-
ferred choice in many markets, including the United 
States, Canada, and the Middle East.

He then explained how pairing small volume provers 
with modern manufactured pulse meters such as Cori-
olis and ultrasonic meters has evolved. In earlier years, 
many operators experienced inconsistent results be-
cause pulse generation in these meters was not propor-
tional to flow. Over time, industry studies established 
that the key to reliable performance lies in maintaining 
a minimum pass time of one second between detector 
switches. This technical standard, he said, now ensures 
repeatability within 0.05 percent, in line with API re-
quirements.

Another factor is the “pre-run” — the brief interval 
between the poppet closing and the start of measure-
ment. During this moment, a change in flow rate can 
distort readings if the meter has not stabilized. Most 
manufacturers recommend a minimum pre-run time 
of 0.25 seconds, but Meter Engineers designs its prov-
ers with at least 0.4 seconds to improve repeatability 
and confidence in the results.

Thacker described several design innovations intro-
duced over the years to make provers simpler and more 
reliable. Earlier designs relied on complex mechanical 
assemblies with chains and belts. New models use 
ball-screw or linear magnetic drives, servo motors for 
precise positioning, and optical systems that minimize 
pressure drop and moving parts. These changes reduce 
maintenance, improve durability, and lower total own-
ership costs.

David Thacker
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He highlighted the benefits of using a single optical eye 
rather than multiple sensors. A single eye, combined 
with fixed optical flags, simplifies troubleshooting, re-
duces downtime, and eliminates the need for repeat 
calibration after sensor replacement. In testing, Meter 
Engineers replaced the optical eye 27 times and record-
ed consistent calibration results within the 0.02 per-
cent tolerance required by API — demonstrating the 
stability of this approach.

The piston and poppet assemblies, he said, have also 
been redesigned for greater strength and longevity. 
Features such as reinforced pistons, conical springs, 
and proprietary seal orientations improve sealing per-
formance and reduce wear during operation.

A major recent advancement, Thacker noted, is the 
use of automated diagnostics. New provers can now 
self-test their internal seals, electronics, and shaft 
seals using onboard sensors and software. This reduc-
es operator intervention, removes the risk of human 
error, and allows faults to be detected early. The sys-
tem can simulate proving runs electronically to iden-
tify whether repeatability issues originate from the 
mechanical system or the electronics, enabling faster 
troubleshooting.

He added that environmental protection features are 
now standard in modern designs. Leak detection sen-
sors collect any fluid escaping from the piston seals 
and trigger alarms to the flow computer, preventing 
pollution and ensuring safety compliance.

In conclusion, Thacker said the future of small vol-
ume provers will continue to be defined by three 
main factors:

1.	 Technical integrity in sizing and pre-run configu-
ration.

2.	 Prover designs that prioritise simplicity and oper-
ator usability.

3.	 Integration of digital and automated diagnostic 
systems that minimise downtime and improve per-
formance certainty.

He encouraged regulators and operators in Nigeria to 
adopt these advances as part of their drive for higher 
measurement accuracy and transparency.

“Innovation is not just about new equipment,” he said. 
“It’s about making what we already use simpler, smart-
er, and more reliable.”

Key Points for Industry Reference

	f Small Volume Provers (SVPs) have evolved from 
mechanical to digital systems, offering higher pre-
cision and lower uncertainty.

	f Modern photoelectric switch technology provides 
16,000 times faster response than mechanical 
plungers.

	f Reliable proving with Coriolis and ultrasonic me-
ters requires at least one second of pass time and a 
pre-run of 0.4 seconds.

	f Simplified drive systems, single optical eyes, and 
improved piston assemblies reduce maintenance 

and downtime.

	f Automated diagnostics now allow internal seal 
and electronic integrity tests without human inter-
vention.

	f SVPs are becoming the preferred standard for cus-
tody transfer due to their efficiency, portability, and 
reduced life-cycle cost.

	f The next phase of prover development will focus 
on digitalisation and integration with automated 
control and reporting systems.

Measurement isn’t just the foundation of fiscal credibility—it’s the bedrock 
of our entire industry. When we measure accurately, we don’t just build 
trust; we forge unbreakable bonds across the value chain, securing revenue, 
investment, and sustainability for generations to come.”
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LEAD INDUSTRY SPEAKER

Measurement for GHG Emissions Accounting 
and Reduction in Oil and Gas Operations – An 
Emerging Role of Measurement and Hydrocarbon 
Accounting Professionals
Sunday Kanshio, PhD, Managing Partner, Fleissen & Company

Dr. Sunday Kanshio, Managing Partner of Fleis-
sen & Company, presented on the role of mea-
surement in greenhouse gas (GHG) emissions 

accounting and its growing relevance to hydrocarbon 
measurement and accounting professionals.

He opened by explaining that while greenhouse gas 
emissions may seem a distant or regulatory issue, it 
is rapidly becoming a central area in oil and gas op-
erations, with direct implications for production mea-
surement, facility operations, and trade. He said the 
European Union has already introduced a “material 
regulation” that restricts crude oil and gas imports to 
only those classified as clean or low-carbon, mean-
ing that producers must now quantify and report the 
emissions intensity of their operations.

Dr. Kanshio said measurement underpins both hydro-
carbon accounting and greenhouse gas accounting. He 
defined measurement for GHG accounting as involving 
not only volume and mass flow rates but also composi-
tion, temperature, and pressure data—all necessary to 
calculate emissions accurately.

He explained that in the past, most operators focused 
only on production volumes, but today, carbon inten-
sity has become a critical business metric. He said car-
bon intensity, measured as tonnes of carbon dioxide 
equivalent per barrel of oil equivalent, is now influenc-
ing international oil pricing, just as API gravity deter-
mines quality and value.

He outlined three major drivers for GHG measurement 
and reporting in oil and gas operations:

1.	 Regulatory compliance – Nigeria’s regulators 
now require operators to quantify and report 
emissions.

2.	 International disclosure – Many Nigerian 
companies have voluntarily joined UNEP’s Oil 
and Gas Methane Partnership (OGMP 2.0), 
which mandates annual emissions disclosure.

3.	 Sustainability commitments – Most oil 
companies now publish sustainability reports, 
which must include verified emissions data.

He stressed that measurement accuracy is essential 
because the data collected for hydrocarbon accounting 
are also used for emissions reporting. Without reliable 
flow and composition data, emission inventories can 
be overstated or understated.

He discussed the relationship between measurement 
and emission sources in oil and gas facilities, identify-
ing four major sources: stationary combustion, flaring, 
venting, and fugitives.

Stationary combustion refers to equipment such 
as generators and gas turbines that burn fuel to gen-
erate power. He explained that the combustion pro-
cess produces carbon dioxide, unburnt methane, 
and nitrous oxide, all of which must be accounted 
for. Measurement requires accurate flow metering of 
fuel input and composition analysis to quantify these 
emissions.

Flaring is another significant emission source. He 
explained that while flaring is a normal part of oper-
ations, especially during start-up or shutdown, it must 
be measured to determine the volume and composi-

Sunday Kanshio, PhD
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tion of gas burnt. He said operators must know the de-
struction efficiency and oxidation factor of their flare 
systems to calculate unburnt methane accurately. He 
emphasised that maintaining flare meters is critical be-
cause poor maintenance leads to either overstatement 
or understatement of emissions.

Venting, he said, occurs during depressurisation or 
process shutdowns and is difficult to measure because 
of the high velocity and temperature drop during the 
release. He described ultrasonic flow meters as the 
most accurate but most expensive method for vent 
quantification.

Fugitive emissions, he explained, are leaks from 
valves, flanges, and gauges that release methane into 
the atmosphere without being detected. He said such 
emissions are unintentional but often significant. To 
identify and quantify these leaks, he recommended 
implementing Leak Detection and Repair (LDAR) pro-
grammes using optical gas imaging (OGI) cameras, 
which can visualise invisible methane plumes.

He showed examples of LDAR surveys using OGI cam-
eras and explained that once leaks are detected and 
quantified, operators can prioritise repairs and reduce 
emissions.

He added that poor gas composition data is one of 
the biggest challenges for accurate emission estima-
tion. Many operators, he said, rely on design-stage 
gas composition rather than current operating data 
because of difficulties maintaining gas chromato-
graphs. He advised operators to treat composition 
measurement as a continuous requirement, not a 
one-time calibration.

In his conclusion, Dr. Kanshio stated that climate mea-
surement is now part of the hydrocarbon measure-
ment function. Measurement engineers and hydrocar-
bon accountants must expand their skills to include 
GHG accounting and emissions quantification. He said 
smaller operators, who may not have dedicated emis-
sions specialists, can assign this responsibility to their 
measurement or hydrocarbon accounting teams.

He said, “Climate measurement is now part of your 
work. The same data you generate for revenue account-
ing will now determine your carbon footprint.”

He concluded that hydrocarbon accountants must un-
derstand measurement systems, and metering engi-
neers must learn GHG protocols so that both functions 
work together to produce reliable emission inventories.

Key Takeaways

	f Measurement is the foundation for both hydrocar-
bon and greenhouse gas accounting.

	f Carbon intensity (tonnes of CO2 equivalent per 
barrel of oil) is becoming a key pricing and perfor-
mance metric.

	f Major emission sources include stationary com-
bustion, flaring, venting, and fugitives.

	f Accurate flow and composition measurement are 
essential for emission quantification.

	f Flaring efficiency and unburnt methane must be 
determined using maintained flare meters.

	f Venting and depressurisation require high-pre-
cision meters such as ultrasonic or thermal mass 
devices.

	f Fugitive emissions should be detected and quanti-
fied through LDAR surveys using OGI cameras.

	f Measurement engineers and hydrocarbon accoun-
tants must now play an active role in GHG data 
management.

	f Reliable composition data and continuous moni-
toring are critical for accurate reporting.

	f Integrating measurement integrity with emissions 
accounting strengthens transparency, safety, and 
sustainability.

Climate measurement is no longer an add-on—it is the core of your work. 
The very data you generate today for revenue accounting will tomorrow 
determine your carbon footprint, your market access, your license to 
operate, and your competitiveness in a world where carbon intensity prices 
oil just as surely as API gravity once did.”
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THOUGHT LEADERSHIP SESSION BY SENSIA AND LOCAL PARTNERS

Transforming Hydrocarbon Measurement with 
Digital Intelligence
Moderator: Samuel Omonoseh, Umugini Pipeline Infrastructure Ltd

Speakers:

	^ Fuzail Kagzi, Measurement Segment Manager, 
Sensia

	^ Tommy Leach, Metering Control Solutions 
Manager, Sensia

	^ Engr. Solomon Arharhire, GM Operations 
Support, Heritage Energy Operational Services Ltd

	^ Essien Eka, Head of Engineering and Projects, 
Heirs Energies

Subtopics covered:

	f Industry observations and the 
transformation of metering through 
digitalization

	f Ultrasonic metering and hydrocarbon 
sampling case studies

	f Digital metering systems and flare monitoring 
examples in Nigeria

T he session hosted by Sensia Global and local 
industry partners examined how automa-
tion, smart metering, and digital systems are 

changing hydrocarbon measurement and production 
management. It was moderated by Samuel Omono-
seh of Umugini Pipeline Infrastructure Ltd and fea-
tured presentations by Fuzail Kagzi and Tommy 
Leach of Sensia, with industry reflections from Engr. 
Solomon Arharhire of Heritage Energy and Essien 
Eka of Heirs Energies.

The discussion focused on three areas: how digital 
transformation is reshaping measurement systems, 
case studies on ultrasonic metering and hydrocarbon 
sampling, and the application of digital metering and 
flare monitoring in Nigeria. The speakers outlined 
practical ways technology is improving accuracy, re-
ducing losses, and supporting more reliable reporting 
across operations.

In his opening remarks, Samuel Omonoseh said that 
efficiency and accountability depend on accurate 
measurement. He observed that while operators 
have invested in infrastructure, many assets are still 
operated manually. He noted that NiHMEC serves as 
a platform for collaboration among regulators, tech-
nology providers, and operators, and encouraged 
open discussion on the practical barriers to digital 
adoption.

Fuzail Kagzi explained that Sensia is a joint venture 
between Rockwell Automation and SLB created to uni-
fy automation, control, and measurement on a single 
platform. He said the aim is to help operators use data 
for timely decisions and reduce reliance on manual 
processes. He noted that Nigeria is moving toward pre-
dictive operations but that adoption rates vary. “Digi-
talisation is a journey,” he said. “It works best when 
operators chip away at the problem one step at a time.”

Tommy Leach explained Sensia’s self-verifying ultra-
sonic meter, which measures flow and verifies its ac-
curacy while in operation. The meter detects drift and 
adjusts automatically, reducing the need for manual 
calibration. He shared examples from the North Sea 
and Australia where this approach reduced mainte-
nance work and improved reliability during custody 
transfer. He said the same system is being adapted for 
crude operations in Nigeria’s swamp and delta fields.

He also presented a Nigerian case where a Corio-
lis-based lease automatic custody transfer unit was 
deployed for a marginal field operator. The system, 

Tommy Leach, Metering Control Solutions Manager, Sensia
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powered by solar 
energy and linked 
to the Avalon Con-
nected Production 
platform, transmits 
real-time data from a 
swamp location to a 
central control room. 
The result has been 
fewer reconciliation 
errors, shorter prov-
ing time, and better 
reporting. He also 
described a sam-

pling system that uses jet mixing to ensure uniform 
samples in high water-cut conditions while lowering 
power demand and equipment size. “Sampling integri-
ty is as critical as flow measurement,” he said. “Without 
representative samples, the meter only tells part of the 
story.”

“You cannot digitalise everything at 
once,” said Leach. “Chip away at the 
problem, and something valuable 
will be created.”

Engr. Solomon Arharhire said digital 
metering should be seen as essential 
to transparency and operational re-
liability. He explained that manual 
systems continue to cause data gaps 
and disputes. At Heritage Energy, in-
tegrating digital systems into exist-
ing SCADA infrastructure improved 
accountability and reconciliation 
within six months.

Essien Eka said accuracy in metering should be part of 
the operational culture, not just a compliance require-
ment. He said it builds trust between operators, reg-
ulators, and partners. “Oil measurement must move 
from the clipboard to the control room,” he said. “What 
you cannot measure, you cannot manage.” He called 

for every operator to install accurate metering at each 
custody transfer point and plan automation early in 
project design.

The panel discussed the role of regulation as a key driv-
er for consistent practice. Participants noted the contri-
bution of the Nigerian Upstream Petroleum Regulatory 
Commission through its metering and cargo declara-
tion regulations, which have encouraged automation 
and real-time monitoring. They also called for closer 
collaboration with Nigerian engineers, fabricators, and 
service companies to adapt technology locally.

Fuzail Kagzi said localisation must include skill trans-
fer to ensure systems are maintained by local engi-
neers. “It is not enough to install digital systems,” he 
said. “They must be owned and understood locally.” 
He said Sensia is working with universities and local 
partners to develop technical capacity in metering and 
automation.

In closing, Samuel Omonoseh said Nigeria can achieve 
full digital integration in metering within five years if 
regulators sustain reforms and operators align invest-
ments with clear implementation plans. “The future of 
measurement is digital, integrated and collaborative,” 
he said. “When data becomes visible, losses become 
preventable.”

Key Takeaways from the Session

	f Digitalisation should begin with pilot projects and 
expand gradually.

	f Self-verifying meters improve measurement confi-
dence and reduce calibration downtime.

	f Accurate sampling is essential for reliable hydro-
carbon accounting.

	f Solar-powered LACT systems show that local field 
deployment is possible and effective.

	f Metering accuracy must be part of daily operations, 
not just regulatory compliance.

	f Regulation and enforcement are central to building 
consistency in metering practice.

	f Collaboration and skill development are needed to 
sustain digital systems and reduce dependence on 
imports.

Samuel Omonoseh
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THOUGHT LEADERSHIP SESSION BY SEAQUEST

The Future of Hydrocarbon Measurement: 
Leveraging Smart Metering to Minimize Losses, 
Enhance Transparency, and Accountability

Session Overview by: Etta Agbor, Managing Director/CEO, SeaQuest E&P Services

Moderator: Oghenewede Otokumor, Measurement Assurance Engineer, NLNG Limited

Panelists:

	^ Gogo Eneyok – Chief Strategy Officer, 
SeaQuest E&P Services

	^ Joseph Okhiku – Flow Assurance Expert

	^ Leo Adoghe – Technical Director and CEO, 
LANAD Energy Limited

	^ Harry Obera – Technology Director, 
Petrodecision

	^ David Thacker – Global Development 
Manager, Meter Engineers

	^ Engr. Victor Ibanga – Technical Director 
and CEO, Avotech Multi-Concept Limited

The session was facilitated by Oghenewede Oto-
kumor, Measurement Assurance Engineer at 
NLNG Limited, who brought extensive expertise 

in measurement integrity and hydrocarbon accounting 
to guide the discussions.

In his opening remarks, Mr. Etta Agbor, Managing Di-
rector/CEO of SeaQuest E&P Services, explained that 
the session was designed to bring together practitioners 
to discuss the future of hydrocarbon measurement and 
how to leverage metering technologies to minimize 
losses and promote transparency. He noted that trans-
parency and proper audit trails have become critical as 

operators seek funding 
from lenders and are 
obligated to remit rev-
enues to the Federation 
Account.

He highlighted five 
discussion areas: the 
changing industry 
landscape, existing 
challenges, the role of 
the regulator, key le-
vers for transition, and 

a shared vision for the future of metering. He observed 
that traditional metering systems—often manual and 
prone to reconciliation errors—are being replaced by 
data-centric approaches that rely on digital tools such 
as artificial intelligence, Internet of Things (IoT), and 
blockchain.

Agbor said the shift to data-driven measurement is 
necessary because multiple operators now inject into 
shared pipelines and facilities, creating a need for trans-
parent, auditable, and tamper-proof data. He called for 
industry collaboration and integration, stressing that 
technology alone will not solve the problem without 
competence and trust among practitioners.

He also pointed out that measurement data serve dual 
purposes: ensuring fiscal accuracy for lenders and reg-
ulators, and providing subsurface engineers with reli-
able information for reservoir modelling and produc-
tion forecasting. He concluded that the shared future 
of hydrocarbon accounting must rely on “machine-ver-
ified truth rather than human-verified judgment.”

Etta Agbor

Oghenewede Otokumor
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Discussion Highlights

Gogo Eneyok began the panel by explaining that smart 
metering offers a major improvement over traditional 
systems. He traced the history of metering from the ear-
ly days of single-operator infrastructure to today’s com-
plex environment with hundreds of operators injecting 
into shared pipelines. Traditional systems, he said, were 
designed for simple custody transfer but cannot cope 
with the multiple injections and withdrawals seen today.

He explained that smart metering, integrated with dig-
ital control systems, allows operators to monitor pres-
sure, temperature, and flow changes across pipelines in 
real time. This helps detect leaks quickly, reduce losses, 
and prevent disputes between joint-venture partners. 
He added that smart metering improves investor confi-
dence because lenders can now verify production data 
independently through automated systems.

Harry Obera observed that hydrocarbon losses have 
shifted from physical theft to operational inefficien-
cies. He said kinetic losses—such as sabotage and van-
dalism—have declined due to recent government and 
NUPRC interventions, but non-kinetic losses caused 
by inadequate metering and manual intervention re-
main significant. He said smart metering and digital 
integration are essential to reducing these non-kinetic 
losses.

Obera noted that operators are no longer seeking 
alternative crude evacuation routes but are now 
focused on optimising the existing network us-
ing technologies such as virtual flow metering and 
smart sensors. He described data as the “new back-
bone” of loss prevention and called for combining 
smart metering with data analytics to improve sys-
tem reliability.

Joseph Okhiku spoke on how smart metering sup-
ports production optimisation. He said data from 
smart meters provide real-time insight into field per-
formance, allowing operators to identify poorly per-
forming wells and make timely adjustments such as 
gas or water injection. He explained that proactive 
maintenance enabled by smart meters can significant-
ly reduce downtime and improve production uptime, 
moving the industry closer to international bench-
marks of 95 percent.

Engr. Victor Ibanga addressed reconciliation chal-
lenges that occur when multiple operators inject into 
shared pipelines. He said traditional manual systems 
often result in conflicting data and unresolved recon-
ciliation meetings. Smart metering, he explained, can 
automate data capture, transmit readings in real time, 
and make them available to all partners simultaneous-
ly. He cited examples of systems that send hourly pro-

duction emails or display live readings through Hu-
man-Machine Interfaces (HMI). Such transparency, he 
said, helps partners identify discrepancies early and 
resolve them before reconciliation meetings.

Leo Adoghe discussed barriers to adopting smart 
metering. He said most resistance is cultural rather 
than technical or financial. According to him, legacy 
work habits and lack of communication among oper-
ators create hesitation toward change. He acknowl-
edged that regulators have provided strong policy 
direction through the Petroleum Industry Act and 
subsequent regulations but called for greater col-
laboration and shared learning across the sector. He 
advised companies to quantify the economic value 
of measurement losses to demonstrate that the ben-
efits of smart metering outweigh the costs.

David Thacker emphasised the human element in 
technology adoption. He compared data manage-
ment to a patient ignoring a smartwatch health alert, 
saying the best technology fails without user action. 
Thacker stressed that every stakeholder—from op-
erators and engineers to financiers and regulators—
must understand and act on the data provided by 
smart systems. He added that effective smart meter-
ing requires consistent data sharing, clear responsi-
bilities, and capacity building to ensure sustainabil-
ity.

Harry Obera later returned to discuss the environmen-
tal benefits of smart metering. He said better metering 
frameworks help reduce emissions by identifying and 
preventing gas leaks, venting, and flaring. Automation, 
he said, enables more efficient gas utilisation, supports 
emission tracking, and contributes to meeting energy 
transition goals.

Engr. Victor Ibanga responded to a question on how 
smart metering aligns with regulatory requirements. 
He said regulators have already embraced digitalisa-
tion and are open to approving smart technologies that 
meet international standards. He recalled that in the 
past, certain meter types were rejected because they 
had not been verified locally, but today both NUPRC 
and NMDPRA encourage adoption of approved smart 
systems that ensure traceability and accuracy.

Leo Adoghe added that regulators have done well in 
creating frameworks but should now focus on promot-
ing integration among service providers and operators. 
He said collaboration among metering companies, reg-
ulators, and operators will make digital adoption faster 
and more consistent.

David Thacker addressed concerns about uncertain-
ty, saying smart meters do not increase measurement 
error. Instead, they offer more stability when properly 
maintained and verified. He cautioned that the greater 
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risk lies in the inability to service or repair advanced 
equipment locally, and he called for more local training 
and technical partnerships.

Gogo Eneyok concluded by looking ahead to the fu-
ture of hydrocarbon accounting. He said full digitalisa-
tion will depend on integrating artificial intelligence, 
IoT, and blockchain technologies to combine data from 
sensors, custody transfer units, and production sys-
tems into a unified platform. He said the future will be 
defined by automation and transparency, where data 
can be accessed instantly, and decision-making will 
rely on real-time digital insights rather than manual 
reports.

Audience Interaction

During the Q&A session, regulators reaffirmed their 
openness to collaborate on new technologies through 
NUPRC’s Standard Conformity and Technology Adap-

tation Team, which evaluates and approves emerging 
solutions. An audience member raised the issue of lo-
cal certification for meters to avoid production down-
time. In response, panelists agreed that developing lo-
cal certification and maintenance capacity is essential 
for sustainable deployment of smart meters.

Closing Summary

Moderator Oghenewede Otokumor closed the session 
by thanking the panel and participants. He noted that 
smart metering discussions must continue beyond the 
conference halls and encouraged participants to take 
the conversation to their organisations to develop prac-
tical implementation plans.

“The future of measurement is not about devices 
alone—it is about people, systems, and collaboration,” 
he said.

Key Takeaways

	f Smart metering provides real-time data for leak de-
tection, production optimisation, and loss reduc-
tion.

	f Hydrocarbon losses have shifted from theft to in-
efficiencies, highlighting the need for digital solu-
tions.

	f Reconciliation challenges can be reduced through 
automated data sharing among operators.

	f Barriers to adoption are mostly cultural; collabora-
tion and communication are essential.

	f Smart metering supports emission reduction by 
improving gas utilisation and preventing flaring.

	f Regulators have embraced digitalisation and wel-
come new technologies that meet international 
standards.

	f Human capacity development and local certifica-
tion are critical to sustaining smart metering sys-
tems.

	f The future of hydrocarbon accounting lies in 
AI-driven, data-integrated, and blockchain-se-
cured systems.
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THOUGHT LEADERSHIP SESSION BY AOS ORWELL: 

Digital Solutions and Innovation in Measurement 
Technologies
Moderator: Victor Columba, Aradel Holdings Plc

Panellists: Simon Egloff (Endress + Hauser Africa), Benoni Udoh (AOS Orwell), 
Clinton Idibia (AOS Orwell)

The session explored how digital solutions are 
shaping the future of measurement systems in 
oil and gas operations, with a focus on accuracy, 

reliability, and transparency.

Moderator Victor Columba opened the session by wel-
coming the panel and the audience. He said the indus-
try is at a point where automation and digitalisation 
must move beyond discussion into actual field prac-
tice. He highlighted that improved data visibility and 
real-time measurement are essential for reconciling 
production and strengthening trust between operators 
and regulators.

Simon Egloff, Business Development Manager for 
Endress + Hauser Africa, led the discussion with an 
overview of the company’s operations and innovations 
in flow and instrumentation technology. He explained 
that Endress + Hauser manufactures over 2.9 million 
sensors annually and invests heavily in research and 
development to advance measurement accuracy.

He described the Coriolis flow meter as the most pre-
cise instrument for custody transfer, with an accuracy 
of ±0.1 percent and repeatability within ±0.05 percent. 
Because it directly measures mass flow and density, it 
does not require external compensation for tempera-
ture or pressure. The meter, he said, has no moving 
parts and needs minimal installation space, reducing 
maintenance requirements and downtime.

Egloff also introduced the Promass X 16-inch Coriolis 
meter, the largest in the world, capable of measuring 
up to 4,100 tonnes per hour. He presented this as an 
example of how technological advancement continues 
to redefine scale and precision in measurement.

He further described innovations in radar and radio-
metric level instruments for tank gauging and LNG 
measurement. These devices, operating at 80 giga-
hertz, can achieve millimetre-level accuracy under 
challenging process conditions.

Egloff demonstrated Heartbeat Technology, a built-in 
verification system that monitors device health, detects 
calibration drift, and generates automatic diagnostic 
reports without interrupting production. He said this 

allows operators to shift from reactive maintenance to 
predictive management.

Responding to the moderator’s question on local rele-
vance, Egloff explained that Endress + Hauser’s part-
nership with AOS Orwell ensures local training, ser-
vicing, and calibration support for Nigerian operators. 
The partnership, he said, is key to building self-suffi-
ciency in instrumentation management and lifecycle 
maintenance.

Benoni Udoh, Head of Sales for Electrical and Instru-
mentation at AOS Orwell, spoke on Nigeria’s broader 
measurement landscape. He said that improved reg-
ulatory monitoring has reduced national crude losses 
from 37.6 million barrels in 2021 to about 4.1 million 
barrels in 2024 and 2.04 million barrels in the first half 
of 2025. He attributed this progress to better metering 
and closer collaboration between regulators and opera-
tors. He added that digitalisation would further reduce 
uncertainty, especially as Nigeria expands its gas oper-
ations where flow dynamics are more complex.

Clinton Idibia, Head of New Service Business at AOS 
Orwell, addressed the operational challenges of digi-

Benoni Udoh, Head of Sales for Electrical and 
Instrumentation at Aos Orwell
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tal adoption. He said many operators still view auto-
mation as an expensive upgrade rather than a tool for 
improved efficiency and decision-making. He stressed 
that digitalisation enhances field visibility, supports 
remote monitoring, and reduces the risk of prolonged 
production downtime.

As the session closed, Victor Columba thanked the 
speakers and summarised the discussion. He not-
ed that digital systems are helping the industry close 
long-standing gaps in accuracy, data reliability, and 
measurement integrity. He said that collaboration be-
tween regulators, OEMs, and operators will be critical 
in ensuring these innovations translate into measur-
able improvements in the field.

“The message from this session is clear,” Columba said. 
“Digital systems are not a luxury—they are becoming 
the backbone of transparency and accountability in 
measurement.”

Key Points for Industry Reference

	f Coriolis flow meters remain the most accurate and 
maintenance-free option for custody transfer, with 
typical accuracy of ±0.05 percent.

	f Radar and radiometric systems enable high-preci-
sion measurement in tanks and LNG facilities, with 
millimetre-level accuracy.

	f Heartbeat Technology supports predictive main-
tenance by providing continuous self-verification 
and diagnostics.

	f Improved regulatory oversight has already reduced 
measurement-related crude losses in Nigeria.

	f Digital adoption should be seen as an operational 
improvement, not a capital burden.

	f Integration of digital measurement systems im-
proves data reliability and supports real-time rec-
onciliation.

	f Collaboration across the value chain remains es-
sential for sustained accuracy and transparency in 
hydrocarbon accounting.

Simon Egloff
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THOUGHT LEADERSHIP SESSION BY DAPTEM ENGINEERING

Digital Intelligence in Hydrocarbon Measurement: 
Powering Accuracy, Accountability, and Climate 
Action
Moderator: Dr. Muhammad Abba, Founder/CEO, Nordatech Energy Ltd

Speakers/Panelists:

	^ Engr. Oladapo Ojo, Managing Director/CEO, 
DAPTEM International Nigeria Limited

	^ Rohan Chandrakant, Regional Sales Manager, 
Sub-Saharan Africa, Fluenta

	^ Dr. Cornelius Emeka Agu, Senior Modelling 
& Software Development (R&D) Leader, Abbon 
Industrial Company

The session was moderated by Dr. Muhammad 
Abba, Founder/CEO of Nordatech Energy Ltd, 
who skillfully guided discussions among a dis-

tinguished panel of industry experts. The panelists in-
cluded Engr. Oladapo Ojo, Managing Director/CEO of 
DAPTEM International Nigeria Limited; Rohan Chan-
drakant, Regional Sales Manager for Sub-Saharan Af-
rica at Fluenta; and Dr. Cornelius Emeka Agu, Senior 
Modelling & Software Development (R&D) Leader at 
Abbon Industrial Company.

The DAPTEM Engineering Thought Leadership Ses-
sion brought together these industry experts to dis-
cuss how digitalisation, automation, and data-driven 
technologies are transforming hydrocarbon measure-
ment, loss prevention, and environmental compliance 
in Nigeria’s upstream oil and gas industry. The session 
showcased practical applications from DAPTEM, Flu-
enta, and Abbon, focusing on leak detection, flare gas 
monitoring, and multiphase flow measurement..

1. Digital Leak-Plugging and Crude Oil Loss Re-
duction – Engr. Oladapo Ojo

Engr. Oladapo Ojo opened the session with a presenta-
tion on “Digital Leak-Plugging: Leveraging Technology 
for Accurate Crude Oil Accounting and Loss Reduc-
tion.” He stated that crude oil losses remain one of the 
most serious challenges affecting Nigeria’s upstream 
sector, directly impacting government revenue, joint 
venture performance, and investor confidence.

He explained that losses occur along the entire pro-
duction and export chain—from the wellhead to ter-
minal—due to theft, pipeline leaks, meter inaccuracies, 
and poor reconciliation. Traditional loss management 

methods, he said, are reactive and fragmented, lacking 
the real-time visibility needed for modern hydrocar-
bon accounting.

Ojo said digitalisation offers a more effective solution. 
Using IoT-enabled sensors, SCADA systems, and digi-
tal reconciliation platforms, operators can now moni-
tor, detect, and address losses in real time. Automated 
reconciliation reduces manual data errors and enhanc-
es transparency at custody transfer points.

He also discussed the integration of blockchain tech-
nology for audit trails, the deployment of drones and 
satellite systems for pipeline monitoring, and the use of 
advanced analytics for data-driven decision-making.

Ojo highlighted several proven technologies that DAP-
TEM deploys for operators:

	f Fluenta ultrasonic flare meters for accurate and 
continuous flare gas measurement.

	f Xsens clamp-on ultrasonic meters for multi-

Engr. Oladapo Ojo
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phase and water cut measurement without process 
interruption.

	f Abbon modular multiphase meters for com-
pact, non-radioactive production monitoring.

	f GoEasyFlow wireless IoT sensors for real-time 
leak detection and pipeline surveillance.

	f AVEVA PI and SCADA platforms for centralised 
data management and reconciliation.

He said integrating these systems provides a single 
view of production, flow, and storage data, allowing op-
erators and regulators to identify inconsistencies early 
and prevent financial loss.

“Digitalisation makes crude oil losses measurable, ex-
plainable, and controllable,” Ojo said. “When we mea-
sure correctly, we manage better.”

He concluded by recommending that regulators and 
operators establish a joint metrology taskforce, invest 
in digital pilot projects, and build local capacity through 
training to improve transparency and accountability in 
Nigeria’s oil and gas sector.

2. Empowering Nigeria’s Climate Goals with Flu-
enta’s Flaresens System – Rohan Chandrakant

Rohan Chandrakant presented Fluenta’s Flaresens 
System, explaining how it supports Nigeria’s national 
methane reduction and climate goals. He said that flar-
ing has evolved from being an unregulated practice to 
a key focus area for emissions reduction.

Chandrakant highlighted that methane (CH4) is up to 
80 times more potent than carbon dioxide (CO2) as a 
greenhouse gas and that incomplete flare combustion 
can release large volumes of methane into the atmo-
sphere. He said Nigeria’s participation in the Nigeria 
Methane Reduction Pilot Programme (NiMERP) and 
the National Greenhouse Gas Emission Monitoring 
Programme (NGHGEMP) underscores the importance 
of accurate flare measurement.

Fluenta’s Flaresens system provides continuous flare 
gas measurement, analysis, and reporting. It records 
flow rate, temperature, pressure, and gas composition 
in real time and calculates methane and CO2 emissions 
based on combustion efficiency. The system integrates 
with plant control systems via Modbus and produces 
dashboards, alarms, and reports to support regulatory 
compliance.

Chandrakant explained that Flaresens offers:

	f Real-time visibility of flare performance and gas 
composition.

	f Remote configuration and diagnostics over secure 
web access.

	f Integration with environmental reporting systems.

	f Long-term data logging for audit and compliance.

He said Flaresens enables operators to reduce flaring 
inefficiencies, cut emission-related penalties, and sup-
port methane reduction targets under NiMERP.
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“Flaresens is more than a measurement tool—it is a 
catalyst for Nigeria’s climate ambitions,” he said.

3. Multiphase Flow Metering and Reservoir Moni-
toring – Dr. Cornelius Emeka Agu
Dr. Cornelius Emeka Agu presented on “Reservoir 
Monitoring and Management Using Multiphase Flow 
Meter Output Signals.” He explained that multiphase 
meters are vital for understanding well performance, 
water breakthrough, and production optimisation in 
real time.

Abbon’s modular multiphase meter, he said, eliminates 
the need for bulky test separators, reduces equipment 
footprint, and cuts operational costs. The meter uses 
microwave resonance technology rather than radioac-
tive sources, making it safer and easier to deploy both 
topside and subsea.

Dr. Agu said the system provides continuous measure-
ment of oil, water, and gas fractions, even under high 
gas volume fraction (GVF) conditions. By integrating 
multiphase meter data with reservoir models, opera-
tors can identify water breakthrough earlier, improve 
reservoir management, and reduce unplanned shut-
downs.

He explained that Abbon’s digital solutions also sup-
port field automation, remote diagnostics, and predic-
tive maintenance—further improving operational effi-
ciency and sustainability.

“Real-time measurement data from multiphase meters 
is no longer just for production accounting; it is now a 
tool for reservoir intelligence,” he said.

Key Takeaways

	f Digitalisation enables accurate, transparent, and 
real-time hydrocarbon measurement and ac-
counting.

	f Integrated use of Fluenta, Xsens, Abbon, GoEasy-
Flow, and AVEVA technologies addresses losses, 
inefficiencies, and emission monitoring.

	f Flaresens supports Nigeria’s methane reduction 
and climate targets by providing continuous flare 
gas data.

	f Multiphase meters from Abbon improve reservoir 
management and eliminate costly test separators.

	f IoT, blockchain, and advanced analytics offer a 
new level of visibility and accountability in oil and 
gas operations.

	f Collaboration between regulators and operators is 
essential for scaling digital adoption across Nige-
ria’s upstream sector.
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THOUGHT LEADERSHIP SESSION BY GIL AUTOMATION

Building Cyber-Resilient Hydrocarbon 
Measurement Systems for Operational Integrity 
and safety
Moderator: Moses Tele, NMDPRA

Speakers and Panelists:

	^ Engr. Gbolahan Lawal – Managing 
Director/CEO, GIL Automation Ltd

	^ Engr. Martins Chijioke Nwachukwu – 
Regional Sales Manager, Fixed Gas Detection 
Systems, Honeywell Sub-Saharan Africa

	^ Engr. Adebayo Johnson – Chief Operating 
Officer, GIL Automation Ltd

	^ Mr. Afolarin Kalejaiye – AGM, Sales and 
Channels Business, GIL Automation Ltd

T he session opened with the moderator, Moses 
Tele from the NMDPRA, who explained that 
this discussion would focus on how metering 

control systems and cybersecurity influence hydrocar-
bon data integrity. He noted that as the oil and gas in-
dustry embraces digitalisation, the protection and ac-
curacy of data have become critical to both safety and 
revenue assurance.

Engr. Gbolahan Lawal, CEO of GIL Automation, gave 
a presentation on “Metering Control Systems: Secur-
ing Hydrocarbon Data in an Era of Cyber Risk.” He 
said that data is now one of the most valuable assets 
in oil and gas operations because every metering and 
control process produces information that determines 
commercial outcomes. He explained that a metering 
control system includes flow computers, PLCs, and hu-
man-machine interfaces used to convert field measure-
ments into usable business data.

Lawal said that as metering and automation systems 
become more connected for remote access and mon-
itoring, they also become vulnerable to cyber threats. 
He mentioned real examples of how automation sys-
tems in other industries had been compromised, lead-
ing to operational disruptions. He advised operators to 
separate their operational technology (OT) networks 
from corporate IT networks, limit remote access, and 
conduct regular vulnerability tests to identify weak 
points.

He said that adopting global standards such as IEC 
62443 and API RP 11171 would help improve cyber 

resilience in Nigeria’s oil and gas industry. He encour-
aged regulators to include cybersecurity requirements 
in metering and automation contracts and to support 
training for engineers in this field.

He summarised five key principles for building se-
cure systems: change management, compliance, cost 
awareness, continuity of data access, and network con-
vergence. He said companies should treat every system 
change as a potential cybersecurity risk and review 
their defences regularly.

He concluded by saying, “The oil of the future is data. 
If we do not protect our metering systems, we will lose 
both revenue and reputation.”

Engr. Martins Chijioke Nwachukwu of Honeywell 
gave a presentation on gas detection systems for hy-
drocarbon facilities. He explained that gases such as 
methane, hydrogen sulfide, and carbon monoxide 
present serious safety risks in oil and gas operations. 
Prolonged exposure to hydrogen sulfide can cause 
people to lose their sense of smell, making leaks hard-
er to detect.

He described Honeywell’s range of gas detection sys-
tems, including infrared, electrochemical, and ultra-
sonic detectors that can identify leaks too small to be 
heard or seen. He also explained how these systems 

Engr. Gbolahan Lawal
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integrate with plant control systems to trigger alarms 
and automatic shutdowns during incidents.

Nwachukwu mentioned Honeywell’s open-path infra-
red detectors and the FS24X Plus flame detectors that 
operate reliably in fog, rain, and smoke. He said that 
all Honeywell devices are certified for use in hazardous 
environments under international standards such as 
ATEX and IECEx. He ended by saying, “Gas detection 
is not an extra cost; it is the cost of staying alive.”

Engr. Adebayo Johnson, Chief Operating Officer of GIL 
Automation, spoke about the challenges of integrating 
cybersecurity with existing metering and control sys-
tems. He said most legacy systems were not designed 
with encryption or remote access security in mind, so 
operators must upgrade gradually. He added that cy-
bersecurity should be viewed as part of operational in-
tegrity rather than as an optional IT function.

Mr. Afolarin Kalejaiye discussed the business impli-
cations of data protection. He said that data integrity 

influences investor confidence and compliance. He ex-
plained that GIL Automation includes cybersecurity 
and data protection in all systems it deploys and aligns 
its practices with ISO 27001 standards.

During the discussion, the moderator asked partic-
ipants to rate the industry’s level of cybersecurity 
awareness. The speakers agreed that IT departments 
are about 80 percent prepared, but automation and 
metering teams are closer to 50 percent, showing a gap 
that must be addressed.

In closing, Moses Tele said cybersecurity and gas de-
tection systems should now be treated as part of stan-
dard operational planning. He compared cybersecurity 
to fire prevention—often neglected until a problem oc-
curs but essential for long-term safety and reliability. 
“You never know when a cyberattack will happen, just 
like you never know when a fire will start. Investing in 
protection before it happens makes all the difference,” 
he said.

Key Takeaways

	f Hydrocarbon measurement data must be treated 
as a financial asset that requires protection.

	f Nigeria should adopt and localise cybersecurity 
standards such as IEC 62443 and API RP 11171.

	f Operators should separate OT from IT networks 
and carry out vulnerability tests regularly.

	f Gas detection systems are essential for protecting 
lives and assets.

	f Legacy systems should be upgraded to include cy-
bersecurity features.

	f Data integrity improves operational reliability and 
investor confidence.

	f Cybersecurity awareness in metering and automa-
tion departments needs improvement.

	f Integrating safety and cybersecurity is key to 
building a resilient, transparent, and reliable ener-
gy sector.
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SECTOR EXPERTS

Upstream Hydrocarbon Accounting and 
Measurement with Digitalisation
Moderator: Chidi N. Nwosu, Deputy Manager, Hydrocarbon Accounting (NUIMS/JV/
Production Management)

I n his brief opening, Mr. Chidi N. Nwosu welcomed 
participants to the session on Upstream Hydrocar-
bon Accounting and Measurement with Digitalisa-

tion. He acknowledged the presence of the NiHMEC 
Chairman, regulators, and industry participants, not-
ing that the session would focus on how digitalisation 
is reshaping upstream measurement and accounting 
practices.

He explained that the session was structured to fea-
ture expert presentations from both regulators and 
operators, with emphasis on practical field experienc-
es and new approaches to data integrity and reconcil-
iation.

He then invited the first speaker, Engr. Mohammed 
Sirajo, Metering Manager at the Nigerian Upstream Pe-
troleum Regulatory Commission (NUPRC), to make his 
presentation on Evaluating the Application of Watercut 
Meters for Production Monitoring in the Nigerian Oil and 
Gas Industry.

Evaluating the Application of Water-Cut Meters 
for Production Monitoring in the Nigerian Oil and 
Gas Industry
Engr Mohammed Sirajo, Senior Manager, Nigerian Upstream Petroleum Regulatory 
Commission (NUPRC)

Engr Mohammed Sirajo began his presentation 
by appreciating the NiHMEC organisers for sus-
taining a forum that continues to strengthen dia-

logue among regulators, operators, and technology pro-
viders on the issues that define Nigeria’s hydrocarbon 
measurement landscape. He said that the Commission 
views NiHMEC as a technical platform for advancing 
industry understanding of measurement accuracy and 
for sharing results from research and regulatory initia-
tives that shape operational policy.

He explained that his presentation focused on a ma-
jor joint evaluation project undertaken by the Nige-
rian Upstream Petroleum Regulatory Commission 
(NUPRC) in partnership with Chevron Nigeria Limit-
ed, Chevron U.S.A., and the American Petroleum Insti-
tute (API). The objective was to assess how water-cut 
meters perform under real production conditions and 

Chidi N. Nwosu
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to determine their suitability for production monitor-
ing and allocation in Nigerian oil fields.

He gave a short background, noting that as multination-
al oil companies continue to divest from mature assets, 
many indigenous operators have inherited aging facil-
ities that now produce high-water-cut crude, often be-
tween 70 and 80 percent. Many of these facilities were 
originally designed for lower water production, leaving 
operators to manage high volumes of produced water 
with outdated sampling and metering systems. In sev-
eral cases, unseparated well fluids are injected directly 
into third-party pipelines, which increases water trans-
portation, corrosion, and fiscal uncertainty.

He said these challenges led the Commission, Chev-
ron, and API to collaborate on a structured evaluation 
of water-cut measurement technologies that can mea-
sure water content accurately from 0 to 100 percent in 
real time.

The testing was conducted at the multiphase flow facil-
ity of the Southwest Research Institute in San Antonio, 
Texas, under controlled laboratory conditions. Seven 
different meters from Original Equipment Manufac-
turers (OEMs) were tested in a blind experiment using 
reference fluids. The study examined accuracy, repeat-
ability, and stability under varying flow rates, pressures, 
temperatures, salinity levels, and gas volume fractions. 
Samples were collected manually for laboratory verifi-
cation using the Karl Fischer and Kanshio methods.

A total of 83 test runs were conducted using West Tex-
as Light crude oil with salinity levels of one to three 
percent. Meters were installed in both horizontal and 
vertical orientations, depending on the manufacturer’s 
specifications. The study found that meter accuracy de-
pends on the measurement principle and flow regime.

Infrared and microwave-based meters maintained 
accuracy within one to two percent across the full wa-

ter-cut range, while some devices experienced greater 
deviation in oil-continuous flow regimes or when gas 
was present. The Coriolis-based meter performed well 
when combined with density calibration. The pres-
ence of gas had a measurable impact on accuracy, with 
errors increasing as gas content rose from zero to ten 
percent. Despite this, several meters demonstrated ac-
ceptable repeatability and consistency for production 
monitoring.

Based on the results, NUPRC approved a pilot deploy-
ment of water-cut meters in selected Chevron-operat-
ed facilities in Nigeria to verify field performance under 
local conditions. The American Petroleum Institute has 
also incorporated the study findings into its revised 
Manual of Petroleum Measurement Standards (MPMS) 
Chapter 10.10, which now provides guidance on the in-
stallation, calibration, and proving of water-cut meters 
for field application.

Engr Sirajo said the study marks an important regula-
tory milestone for Nigeria. For the first time, the Com-
mission and industry have a benchmark for evaluating 
water-cut meter performance under both laboratory 
and operational conditions. This, he said, would help 
address long-standing issues in high-water-cut fields, 
improve production allocation, and support fair and 
accurate reporting of produced volumes.

He concluded by stressing that accurate water-cut 
measurement is fundamental to fiscal governance, 
investment confidence, and operational accountabil-
ity. He called for continued collaboration among op-
erators, regulators, and equipment manufacturers to 
extend testing, build local proving facilities, and train 
field personnel in water-cut measurement and veri-
fication.

“Measurement is the foundation of fiscal credibility. 
When we measure accurately, we build trust across every 

part of the value chain.” — Engr Mohammed Sirajo

Key Takeaways 

Regulatory Benchmark Established

The NUPRC, through collaboration with Chevron, has 
completed the first formal evaluation of water-cut me-
ter for deployment in Nigeria. The study provides a 
technical basis for the adoption, proving, and regula-
tion of water-cut meters in the upstream sector.

1.	 API Standard Now Recognises Water-Cut Me-
tering

2.	 The results of this study have informed the inclu-
sion of API MPMS Chapter 10.10, which sets clear 

guidelines for water-cut meter installation, calibra-
tion, and performance validation. This provides 
operators, auditors, and regulators with a unified 
international reference.

3.	 Pilot Deployment Underway in Nigeria

4.	 Chevron Nigeria has received Commission approv-
al to pilot water-cut meters in selected facilities. 
The results of this deployment will guide broader 
adoption across the industry.

5.	 Technical Findings for Field Application
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	§ Several infrared, microwave, and Corio-
lis-based meters achieved accuracy within ±2 
percent across the 0–100 percent water range.

	§ Gas volume fraction and salinity were found 
to affect meter performance; proper configura-
tion and calibration are required.

	§ Repeatability remained within acceptable lim-
its for production monitoring and allocation.

1.	 Operational Relevance

2.	 Water-cut meters provide continuous, real-time 
data for production monitoring, reducing depen-
dence on manual sampling and improving accura-
cy in allocation, reconciliation, and cost recovery.

3.	 Regulatory Implications

4.	 NUPRC now recognises water-cut metering as a 
valid technology for production monitoring. The 

Commission plans to incorporate its application 
into metering system design approvals, allocation 
reporting, and field audits.

5.	 Industry Action Points

	§ Operators should review their measurement 
architecture for high-water-cut wells and eval-
uate the integration of water-cut meters.

	§ OEMs and service providers should localise 
manufacturing, proving, and after-sales sup-
port.

	§ Training and certification on water-cut mea-
surement should be included in operator com-
petency frameworks.

	§ Collaboration among operators, regulators, 
and research bodies should continue to refine 
measurement practices under Nigerian field 
conditions.

Well Test Measurement Beyond Data Collection: 
Unlocking the Full Value of Test Data
Dr. Martins Okoro, CEO, Well Fluid Services Limited

In opening his presentation, Dr. Martins Okoro took a 
step back to ask a question that is often overlooked: 
what happens to well test data after it is collected? 

He noted that while operators invest heavily in equip-
ment and logistics to conduct well tests, the informa-
tion gathered is often underutilized or inadequately 

validated. The true value of testing, he said, lies not in 
the figures recorded on a data sheet but in how those 
figures are interpreted to inform operational and com-
mercial decisions.

Drawing from decades of work in field measurement 
and testing, Dr. Okoro described well testing as the 
heartbeat of production monitoring. Every barrel of oil 
or cubic metre of gas reported to regulators begins as 
data collected during well tests. If that data is wrong, 
he warned, everything that follows—from production 
allocation to fiscal reporting—is affected. He urged the 
industry to move beyond “data collection” and embrace 
a new mindset of “data intelligence.”

He explained that well testing is not a one-time op-
eration but a cycle that begins before the equipment 
reaches site. The process should include design, cali-
bration, execution, and continuous validation. In most 
operations, errors start early—from instruments not 
properly verified, to poor sampling, to human over-
sight during data recording. A shift in thinking, he 
said, is needed: the goal is not to collect data but to 
generate knowledge that helps operators understand 
how their wells behave over time.

In recounting a field case, Dr. Okoro mentioned an on-
shore facility where gas production was consistently 

Dr. Martins Okoro
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lower than gas injection rates. The discrepancy trig-
gered a full investigation. His team discovered leaking 
manifolds, defective transmitters, and uncalibrated 
pressure sensors. Once these were fixed, data balance 
was restored, and the company’s production reconcili-
ation improved within weeks.

He noted that such issues are not isolated. In another 
example, a mismatch between injection and recovery 
was traced to a faulty orifice plate and worn control 
valves. After recalibration, the well performance curve 
stabilised, and the operator avoided an unnecessary 
shut-in. The lesson, he said, is that well testing must 
include an analytical mindset — understanding the re-
lationships between surface data, reservoir behaviour, 
and equipment condition.

“Each test is a story,” he told participants. “If you don’t 
read it correctly, you repeat the same mistake at the 

next well.”

Dr. Okoro explained that with the growing adoption 
of digital tools, operators can now monitor data in real 
time and detect anomalies before they lead to errors. 
Digital acquisition systems, if properly configured, 
make validation faster and more transparent. He ad-
vised that every field test should be planned with 
quality assurance built into its design, including re-
dundancy in measurement points, multiple sensors for 
cross-checking, and a defined calibration chain.

He outlined six guiding principles for reliable well test 
data:

	f Integrate well, surface, and data systems as a sin-
gle unit.

	f Ensure every measurement is traceable to a certi-
fied calibration standard.

	f Introduce redundancy in key sensors to verify 
readings.

	f Apply continuous data validation using trend anal-
ysis.

	f Train field teams to interpret data behaviour rather 
than just record numbers.

	f Establish a feedback loop so that lessons from 
analysis guide future tests.

He reminded the audience that measurement integrity 
is not the responsibility of one team alone; it requires 
collaboration between operators, service companies, 
and regulators. He recommended stronger field su-
pervision, regular verification audits, and the use of 
third-party Maximum Efficiency Rate (MER) tests to 
ensure accuracy in reported data.

Dr. Okoro also encouraged companies to invest in cen-
tralised data management systems that allow field re-
sults to be reviewed and validated remotely. This, he 
said, closes the gap between field operations and engi-
neering analysis, reduces delays, and builds a consis-
tent database for future planning.

He ended his talk with a caution that the industry must 
stop treating well test data as paperwork and start 
treating it as a decision-making tool. “The value of test-
ing is not in the test itself,” he said. “It is in how you use 
the data to make the next decision better.”

Key Takeaways for Industry Reference

	f Well testing defines production reality. Every 
production figure reported to the regulator starts as 
well test data, making test integrity central to fiscal 
accuracy.

	f Quality begins with design. Calibration, valida-
tion, and redundancy must be built into every test 
plan before field mobilisation.

	f Real-time data gives operators control. Digital 
systems enable immediate validation and correc-
tion of errors during testing.

	f Human factors drive reliability. Field teams 
should understand the meaning of data, not just 
the process of recording it.

	f Redundancy and traceability are non-negotia-
ble. Dual sensors and calibration standards pre-
vent error accumulation.

	f Centralised data systems improve coordina-
tion. Linking field and office teams enhances in-
terpretation, reporting, and audit readiness.

	f Regulatory verification remains essential. In-
dependent MER assessments strengthen confi-
dence in reported production.

	f The industry must turn data into intelligence. 
When test results are validated, analysed, and 
shared, they improve both operational perfor-
mance and decision quality.
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SECTOR EXPERTS

Ensuring Accuracy and Integrity in Hydrocarbon 
Accounting Through Effective Reconciliation and 
Fiscal Allocation
Abiola Abiodun, Hydrocarbon Accounts Advisor, Heritage Energy 
Operational Services Limited

Mr. Abiola Abiodun began by explaining that 
hydrocarbon accounting represents the pro-
cess of tracking, measuring, and allocating 

produced oil and gas volumes from the point of pro-
duction to the point of sale. He said accuracy in this 
process is central to fiscal accountability, operational 
efficiency, and compliance with regulatory require-
ments.

He explained that reconciliation and allocation are the 
key activities that sustain the integrity of hydrocarbon 
accounting. Reconciliation involves comparing, ad-
justing, and resolving differences between measured 
volumes recorded at different points in the production 
system. Allocation distributes the reconciled volumes 
to wells, flowlines, facilities, and partners, especially 
when direct measurement is not available.

He noted that the integrity of these two processes de-
termines the accuracy of reported production figures 
and the confidence of all stakeholders — operators, 
partners, and regulators — in the results. Without ef-
fective reconciliation and allocation, it becomes diffi-
cult to establish ownership and financial value, which 
can lead to disputes and revenue losses.

Mr. Abiodun highlighted that reconciliation must be 
both technical and transparent. It should identify and 

explain all production variances arising from measure-
ment errors, losses, or data inconsistencies. Allocation, 
on the other hand, must follow an approved method-
ology, taking into account measurement points, flow 
characteristics, and production conditions.

He explained that a good hydrocarbon accounting sys-
tem depends on four key elements:

1.	 Reliable metering and measurement systems at all 
custody transfer points.

2.	 Accurate and timely data capture.

3.	 A defined reconciliation and allocation procedure 
approved by the regulator.

4.	 A clear governance structure that assigns account-
ability across all functions involved.

He pointed out that at Heritage Energy, reconciliation 
and allocation activities are conducted monthly in line 
with regulatory requirements. This process involves 
comparing measured production at the wellhead, flow 
station, and terminal, and reconciling them against ex-
port figures. Variances are analysed, documented, and 
communicated to all relevant stakeholders, including 
the regulator.

He explained that the reconciliation process also helps 
to identify sources of production losses such as theft, 
measurement uncertainty, equipment downtime, and 
operational inefficiencies. Once these are identified, 
corrective actions are implemented to minimise future 
discrepancies.

According to him, fiscal allocation is done using pro-
portional methods, taking into account each well’s 
contribution to total production based on test and 
measurement data. The allocation results form the ba-
sis for revenue sharing, cost recovery, and regulatory 
reporting.

He emphasised that maintaining data integrity 
throughout this process is essential. Data should be 
traceable from the field instrument to the final report, 
and every change in data must be auditable.

Abiola Abiodun
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Mr. Abiodun noted that the adoption of automated 
systems has improved accuracy and reduced human 
error. Automation, he said, allows real-time visibility of 
production data and supports faster reconciliation. He 
also mentioned that regular meter proving and calibra-
tion help sustain confidence in the numbers used for 
allocation and reporting.

He described some of the challenges in hydrocarbon 
accounting, which include inconsistent field data, de-
layed reports from operators, poor communication be-
tween operations and accounting teams, and limited 
automation in data management. He said these issues 
can be addressed through stronger coordination, staff 
training, and a structured workflow that connects field 

measurement, production reporting, and accounting.

In concluding, he said that hydrocarbon accounting 
is not just a reporting function but a financial control 
mechanism that ensures transparency and builds 
trust between operators, partners, and regulators. He 
stressed that effective reconciliation and fiscal alloca-
tion are vital to Nigeria’s oil and gas revenue manage-
ment framework.

“Hydrocarbon accounting is about accuracy, transpar-
ency, and accountability. When these are in place, every-
one — the operator, the partner, and the regulator — can 

trust the numbers.”

Key Points

	f Hydrocarbon accounting tracks and allocates oil 
and gas volumes from production to the point of 
sale.

	f Reconciliation resolves discrepancies between 
measured volumes at different points in the pro-
duction chain.

	f Allocation distributes reconciled volumes to wells, 
flowlines, and partners based on approved meth-
ods.

	f Reliable metering, accurate data capture, and de-
fined procedures are essential to maintain integrity.

	f Regular meter proving, calibration, and automation 
improve data quality and reduce manual errors.

	f Monthly reconciliation identifies losses, theft, and 
operational inefficiencies for corrective action.

	f Fiscal allocation forms the basis for cost recovery, 
equity determination, and regulatory reporting.

	f Transparency and collaboration between opera-
tions, accounting, and regulation sustain industry 
confidence.

Leveraging Digital Transformation for 
Improvement in Upstream Hydrocarbon 
Accounting Practices in Marginal Fields – Aradel 
Case Study
Emmanuel Ayodele, Patrick Akuagwu and Adefolaju Adewumi, Aradel Holdings Plc

The presentation by Emmanuel Ayodele, Patrick 
Akuagwu and Adefolaju Adewumi examined 
how digital transformation is improving hydro-

carbon accounting practices at Aradel Holdings Plc’s 
Ogbele Integrated Production Facility. The speakers 
explained that accurate hydrocarbon accounting is 
critical to Nigeria’s oil and gas sector, which remains 
a major source of national revenue. For marginal field 
operators, reliable measurement and reconciliation are 
necessary to maintain efficiency, meet regulatory stan-
dards, and ensure business sustainability.

Patrick Akuagwu began with an overview of the con-
text behind the study. He noted that a forensic audit 
conducted by the NUPRC between 2020 and 2022 
found that about 40 percent of reported crude oil loss-
es were due to inaccurate measurement rather than 
theft. By mid-2025, daily crude loss had dropped to 
about 9,600 barrels per day — the lowest in sixteen 
years — showing that improved oversight and collabo-
ration between operators and regulators were yielding 
measurable results. He said marginal field operators 
must now build on this progress by modernising their 
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own accounting systems to strengthen transparency 
and revenue assurance.

The objective of the presentation was to demonstrate 
how Aradel is using digital systems to improve accu-
racy, data integrity and operational efficiency in hy-
drocarbon accounting. Akuagwu said the company’s 
efforts align with the Petroleum Industry Act (PIA) 
2021, which mandates verifiable production reporting 
across the value chain. The law provides a framework 
for proper metering, record keeping and auditing, en-
suring that operators maintain consistent standards in 
production reporting.

The speakers identified challenges that affect hydro-
carbon accounting in integrated operations such as 
those at Ogbele, where a flow station, gas plant and re-
finery operate within one facility. Measurement accu-
racy is influenced by changes in fluid behaviour, mul-
tiphase flow interference and separation limitations. 
Manual processes such as tank dipping and the use of 
spreadsheets also increase the likelihood of errors and 
delay reconciliation.

Adefolaju Adewumi explained how Aradel is address-
ing these issues through its Well, Reservoir and Facility 
Management (WRFM) framework and the gradual im-
plementation of a Digital Oil Field (DOF) system. The 
WRFM framework, originally developed within Shell, 
provides a structured way to optimise well and facility 
performance. At Aradel, this has evolved into a digital 
integration project that uses real-time data, sensors 
and automated workflows to monitor production and 
manage assets more efficiently.

He outlined three stages of Aradel’s digital transition. 
The first was a manual stage that relied on spread-
sheet-based calculations and fixed assumptions. The 
second stage introduced semi-automated tools that 
combined model-based and statistical methods for 

validation and reconciliation. The current phase inte-
grates real-time sensor data, virtual metering and dig-
ital models that enable continuous allocation, predic-
tive optimisation and scenario analysis across the field.

Adewumi also described the architecture of the digital 
system. Data from sensors installed at wells, flowlines 
and process units feed into a central digital oil field 
platform. The platform integrates modules for well in-
tegrity, production data logging, facility modelling and 
performance tracking. The system produces outputs 
that are linked to Aradel’s hydrocarbon accounting 
software, where production data can be viewed and 
analysed in real time.

He said the digital system has begun to deliver tangi-
ble benefits, including improved data integrity through 
continuous monitoring, faster reconciliation and mea-
surable financial gains. The company projects a return 
on investment of about 200 percent within two years 
and a benefit-to-cost ratio of 3 to 1. Virtual metering 
also provides more reliable production tracking at both 
the well and reservoir level, reducing dependence on 
test separators.

The speakers concluded that moving from manual 
methods to integrated digital systems is now essen-
tial for hydrocarbon accounting in Nigeria. They said 
Aradel’s experience shows that digitalisation enhances 
compliance with the PIA 2021, minimises revenue loss-
es and builds confidence among partners and regula-

tors. They encouraged other operators to adopt similar 
approaches, invest in automation and continuous staff 
training, and work closely with regulators to promote a 
standardised digital reporting framework.

“Digital transformation is not a cost,” one speaker said. 
“It is an investment in accuracy, transparency and the 
future of the industry.”

Adefolaju Adewumi

Patrick Akuagwu
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Key Points for Industry Reference

	f Accurate hydrocarbon accounting is central to 
transparency and revenue assurance under the PIA 
2021.

	f About 40 percent of previously reported crude 
losses were linked to measurement inaccuracies, 
underscoring the need for improved metering.

	f Integrated facilities face challenges from multi-
phase flow, phase interference and manual recon-
ciliation.

	f Aradel’s WRFM and Digital Oil Field systems inte-
grate sensors, SCADA and virtual metering for re-
al-time monitoring.

	f Automated data collection and digital calibration 
improve accuracy and reduce reconciliation delays.

	f The digital initiative targets a 200 percent return 
on investment within two years and strengthens 
regulatory compliance.

	f Regulators should consider incentive frameworks 
for digital metering and automation.

	f Continuous training and technical collaboration 
are necessary to sustain the benefits of digital 
transformation.

SECTOR EXPERT

Sector Expert Session on Upstream Hydrocarbon 
Accounting and Measurement with Digitalisation
Moderator: Engr. Victor Ibanga, Technical Director and CEO, Avotech Multi Concept Limited

Engr. Victor Ibanga opened the session by wel-
coming participants and setting the tone for an 
engaging discussion on Upstream Hydrocarbon 

Accounting and Measurement with Digitalisation. He 
said the session would move quickly, allowing each 
speaker ten minutes to present their key ideas before 
moving into the question-and-answer segment.

He reminded participants that the aim of the discus-
sion was to explore new frontiers in hydrocarbon ac-

counting and how technologies such as virtual flow 
metering are transforming field operations.

Before introducing the speakers, he announced that re-
freshments were available for participants during the 
session, noting that they could step out briefly and re-
turn to continue the discussion.

He then invited the first speaker to begin the presenta-
tion on Revolutionizing Hydrocarbon Accounting: The 
Role of Virtual Flow Metering.

Revolutionizing Hydrocarbon Accounting: The Role of 
Virtual Flow Metering (VFM)

Obatarhe Osiobe, Hydrocarbon Accounting Field En-
gineer, Heritage Energy Operational Services Limited 
(HEOSL)

Obatarhe Osiobe presented a paper on the role of Vir-
tual Flow Metering (VFM) in improving hydrocarbon 
accounting and operational efficiency. He said the 
technology offers a cost-effective and reliable alterna-
tive to conventional multiphase flow meters by using 
computer models and existing field sensors to estimate 
oil, gas, and water flow in real time.

He began by thanking the NiHMEC organisers and 
noted that he had participated in every edition of the 
conference since its start in 2021. He said his presen-
tation was developed from field experience and was 

Engr. Victor Ibanga
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intended to show how data-driven measurement can 
improve transparency and efficiency in production op-
erations.

He explained that Virtual Flow Metering combines en-
gineering, data science, and digital technology. Instead 
of using physical devices, VFM relies on pressure, tem-
perature, and choke valve data to calculate flow rates 
using either mathematical or data-driven models. He 
identified three main types of VFM models: physi-
cal models that apply thermodynamic principles, da-
ta-driven models based on machine learning, and hy-
brid models that combine both.

Osiobe said that VFM is scalable, non-intrusive, and 
can be linked directly to existing control systems such 
as DCS or SCADA. It can serve as a main metering sys-
tem or as a backup to physical meters. Because it does 
not require frequent calibration or shutdown for instal-
lation, it is particularly suited to marginal fields and 
remote facilities where cost and access are challenges.

He listed the main benefits of VFM as cost efficiency, 
real-time monitoring, improved accuracy through con-
tinuous learning, scalability, and safety. He said the 
system also reduces human intervention, making data 
more objective and traceable.

In hydrocarbon accounting, Osiobe explained that 
VFMs improve real-time allocation, well performance 
tracking, and back allocation accuracy. Continuous 
flow data allow engineers to detect production issues 
early, such as leaks or choke malfunctions, and help 
maintain production stability. VFMs also provide reg-
ulators and partners with verifiable data that support 
fiscal accountability.

He described how VFM implementation requires prop-
er data quality and model calibration. Poor field data, 
he said, will lead to wrong results. The process involves 
model design and validation, followed by continuous 

adjustment as new data become available. He also not-
ed the importance of training engineers and operators 
to interpret VFM data correctly.

Osiobe presented global case studies. In Russia, VFMs 
were used to improve responsiveness and reduce 
downtime. In Norway, they supported digital oilfield 
systems and remote operations. ADNOC in Abu Dha-
bi used VFM to optimise well-test planning. In Nigeria, 
VFMs have been successfully deployed in the Bonga 
field, helping to reduce deferment and improve well-
test accuracy.

He said the next phase of VFM development will in-
volve integration with digital twins and artificial intel-
ligence to allow predictive and autonomous operation. 
The system will be able to adjust production parame-
ters automatically to maintain optimal flow and detect 
failures before they occur.

Osiobe said virtual flow metering has moved from 
concept to necessity. He described it as a proven and 
reliable technology that can support cost reduction, 
transparency, and accountability in hydrocarbon man-
agement.

“Virtual flow metering will become a fundamental part 
of digital oilfield systems and an enabler of autono-
mous production,” he said.

He closed by emphasising that adoption of VFM is no 
longer optional for operators who want to remain com-
petitive. He said accurate measurement is not only a 
technical requirement but also a matter of trust and 
fairness across the value chain.

“Adoption is no longer optional—it is a competitive 
advantage,” he said. “Measurement is not only about 
technology; it is about fairness, trust, and sustainable 
cooperation.”

Key Takeaways

	f Virtual Flow Metering (VFM) estimates multi-
phase flow using existing sensor data and comput-
er models.

	f It reduces cost and downtime compared to physi-
cal flow meters.

	f VFMs provide continuous real-time production 
and allocation data.

	f Proper data quality, calibration, and training are 
critical to successful deployment.

	f Integration with artificial intelligence and digital 
twins will drive future automation.

	f The technology supports transparency, efficiency, 
and accountability in hydrocarbon accounting.

5TH NIGERIA HYDROCARBON MEASUREMENT CONFERENCE (NiHMEC) 2025

50



SECTOR EXPERT

Advancing Hydrocarbon Measurement Through 
Innovative Static Mixing Solutions
Alphonse Mendy, Applications Specialist Engineer, Komax Systems Inc.

Alphonse Mendy presented on how static mix-
ing technology can improve the accuracy and 
reliability of hydrocarbon measurement. He 

explained that Komax Systems Inc., based in Hunting-
ton Beach, California, designs and manufactures stat-
ic mixers used across various industries, including oil 
and gas, water treatment, and chemical processing.

He said accurate and representative measurement 
is critical for custody transfer, fiscal metering, and 
process control. Inaccurate measurement, caused by 
non-homogeneous flow, can result in financial losses, 
operational inefficiency, and regulatory non-compli-
ance. The presentation focused on how Komax’s stat-
ic mixing systems help to homogenize flow in pipe-
lines and sampling systems, thereby ensuring more 
reliable data.

Mendy explained that Komax mixers are ISO 9001 cer-
tified and comply with API and ISO standards. The de-
vices have no moving parts, require no maintenance, 
and provide energy-efficient mixing. Unlike dynamic 
mixers, static mixers create uniform flow with minimal 
pressure drop, using fixed internal elements that gen-
erate turbulence.

He said that both API MPMS 8.2 and ISO 3171 stan-
dards require a homogeneous mixture of fluids be-

fore sampling. These standards define a ratio known 
as C1/C2, which compares the water concentration at 
the top and bottom of a pipeline. A ratio between 0.9 
and 1.0 indicates good dispersion, while values below 
0.4 indicate poor mixing. He noted that Komax de-
signs its mixers to consistently achieve a C1/C2 ratio 
of 0.9 or higher.

To demonstrate, Mendy discussed the Komax Triple 
Action Mixer, which produces three simultaneous mix-
ing patterns—dividing, cross-current, and reverse-flow 
mixing. The design achieves complete homogenization 
of fluid flow and prevents stratification where heavier 
fluids settle at the bottom of the pipeline.

He said the triple-action mixer generates higher turbu-
lence than most conventional designs while maintain-
ing a low-pressure drop. It requires no external power 
and provides uniform mixing for a wide range of densi-
ties and viscosities.

However, he pointed out that C1/C2 performance tends 
to favour high-viscosity, high-density fluids, which al-
ready have better mixing characteristics. Lighter or 
low-viscosity crude oils, on the other hand, are harder 
to homogenize because of reduced turbulence within 
the flow. To address this, Komax developed a new mix-
ing technology known as the CRV (Counter Rotating 
Vortices) Static Mixer.

The CRV mixer uses specially designed mixing ele-
ments that push fluid from the pipe wall toward the 
centre and back again, producing a continuous rota-
tional flow that improves mixing without increasing 
pressure loss. The design is aimed specifically at light-
er crudes and low-viscosity applications, ensuring that 
even these fluids achieve a uniform composition before 
measurement or sampling.

He said that in some applications, Komax now uses 
a Uniformity Index (UI) instead of the traditional 
C1/C2 value. The Uniformity Index provides a more 
accurate assessment of fluid mixing by comparing 
the concentration across multiple points in the pipe 
cross-section. A UI of 0.8 or higher indicates good 
mixing, while anything below that is considered in-
adequate.

Mendy presented computational fluid dynamics 
(CFD) simulations showing how Komax mixers 

Alphonse Mendy
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achieve uniform flow distribution, even under chal-
lenging conditions. The results showed that tradi-
tional orifice plates and wafer-type mixers produce 
incomplete mixing, while Komax’s designs achieve 
consistent dispersion throughout the pipe.

He noted that the use of static mixers reduces the need 
for complex and costly sampling systems. By ensuring 
homogeneous flow, the mixers eliminate sampling bias 
and improve the accuracy of flow meters such as Cori-
olis and ultrasonic meters.

Mendy emphasised that Komax mixers are designed 
to meet international standards, including API MPMS 
8.2 and ISO 3171, which govern sampling and measure-
ment accuracy in hydrocarbon systems. They are suit-
able for both turbulent and laminar flow regimes and 
can be fabricated in various materials to suit customer 
specifications.

He said Komax has supplied its mixers to major oil 
and gas companies around the world, including proj-
ects in Nigeria through its African partner, Craigwal 
Petroshore Limited. He mentioned a recent installation 
for Seplat Energy, where Komax supplied two six-inch 
static mixers for use in their LACT (Lease Automatic 
Custody Transfer) unit.

He concluded by saying that static mixing technology 
offers a reliable, low-cost, and maintenance-free way to 
improve hydrocarbon measurement accuracy. It ensures 
that flow meters and sampling systems receive a repre-
sentative mixture, reducing uncertainty and improving 
compliance with fiscal and regulatory requirements.

“Static mixing is not just a mechanical solution,” he 
said. “It is a foundation for accurate measurement and 
trust in hydrocarbon accounting.”

Key Takeaways

	f Static mixers create homogeneous flow, improving 
the accuracy of hydrocarbon measurement.

	f API MPMS 8.2 and ISO 3171 require a uniform mix-
ture (C1/C2 ratio of 0.9 to 1.0) before sampling.

	f Komax’s Triple Action Mixer and CRV (Counter 
Rotating Vortices) designs ensure uniformity for 
both heavy and light crudes.

	f The mixers require no moving parts, power, or 
maintenance and operate with minimal pressure 
loss.

	f CFD simulations confirm higher mixing perfor-
mance compared to orifice plates and wafer mixers.

	f Uniformity Index (UI) offers an improved method 
for evaluating flow homogeneity.

	f Komax mixers meet international standards and 
are in use by major operators, including Seplat En-
ergy.

	f Static mixing provides a dependable and economi-
cal way to enhance accuracy, compliance, and con-
fidence in hydrocarbon accounting.

Increasing Profitability by Accurate Pipeline Mixing 
and Sampling
Pieter Blanksma, Sales Director, Kimman Process Solutions

Pieter Blanksma began by introducing himself as 
a mechanical engineer and Sales Director at Kim-
man Process Solutions, a company that designs 

and builds crude oil sampling and mixing systems. He 
said the focus of his presentation was on how improv-
ing the accuracy of mixing and sampling directly in-
creases profitability in oil and gas operations.

He explained that the financial value of a shipment of 
crude oil depends not only on the volume measured by 
the meter but also on the quality of that crude — spe-
cifically the water content. A small difference in mea-

sured water content can translate into large financial 
losses.

He gave practical examples from operations in Europe, 
explaining that in ports like Rotterdam, the variation 
in measured water between different laboratories can 
range from 0.2 to 5 percent. For a cargo of 1.9 million 
barrels, a difference of only 0.2 percent water can result 
in a loss of about 300,000 USD, while a 5 percent differ-
ence could mean up to 8 million USD lost. These errors, 
he said, demonstrate why good sampling and mixing 
systems are critical to ensure fairness and profitability.
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Blanksma explained that in a pipeline, crude oil and 
water do not always mix uniformly. Without proper 
mixing, samples taken for quality analysis will not rep-
resent the actual composition of the flow. The top of 
the pipe will usually contain lighter oil, while heavier 
water settles at the bottom. If the sample is not repre-
sentative, the analysis will be wrong and the calculated 
value of the shipment will be inaccurate.

He said the goal of a good mixing system is to create 
a uniform flow before sampling. He described how 
Kimman has focused on developing efficient jet-mix-
ing technologies to achieve this. Traditional static mix-
ers are effective at creating turbulence but cannot be 
pigged and have a limited operating range. Jet mixers, 
on the other hand, can handle wider flow variations 
and are easier to install, but many of the earlier designs 
consumed too much energy or lost efficiency over time.

To solve this, Kimman developed an improved e-Jet 
Mixer that uses an eductor principle to mix oil and 
water efficiently with lower power consumption. The 
design avoids the build-up of sediment and wax that 
usually affects older jet mixers. It also maintains accu-
racy even at lower flow rates.

Blanksma presented test results from the NEL Flow 
Centre in Scotland, conducted with Aker BP. The e-Jet 
mixer achieved what he called an A-rating, meaning it 
consistently performed within the most accurate range 
defined by industry testing. In field tests on 30-inch 
and 36-inch crude pipelines with water contents be-
tween 1.4 and 1.5 percent, the e-Jet mixer maintained 
the same high performance.

He showed plots comparing measured versus injected 
water content, demonstrating how the system main-
tained accuracy over different velocities and flow con-
ditions. He noted that because the e-Jet mixer provides 
uniform mixing, it improves the reliability of custody 
transfer systems and reduces losses caused by unrep-
resentative sampling.

He said Kimman’s technology is designed to operate 
with minimal maintenance and lower energy costs, 
making it suitable for both onshore and offshore pipe-
lines. The system can be adapted for new installations 
or retrofitted into existing sampling skids.

Blanksma concluded that accurate pipeline mixing 
and sampling are among the most effective ways to 
improve profitability and transparency in oil and gas 
operations. He said the focus should be on reliable 
systems that maintain mixing performance under real 
field conditions, not only during laboratory testing.

“Volume tells you how much oil you have, but sampling 
tells you what that oil is worth,” he said.

“When the sample is right, the business is right.”

Key Takeaways

	f Profitability depends on both accurate volume 
measurement and representative sampling.

	f Even small errors in measured water content can 
cause significant financial losses per cargo.

	f Uneven oil-water flow in pipelines makes good 
mixing essential before sampling.

	f Kimman’s e-Jet Mixer provides effective mixing 
with low power use and minimal maintenance.

	f Field and laboratory tests at NEL with Aker BP 
confirmed consistent A-rated performance.

	f Reliable mixing and sampling reduce unaccounted 
losses and improve transparency in trade.

Pieter Blanksma
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SECTOR EXPERT

From Manual Paper to Digital: Automating Product 
Tank Charting for a More Accurate and Efficient 
Hydrocarbon Accounting – The Aradel Case Study
Emmanuel Ayodele, Franklin Fidelis, and Tonye Wokoma, Aradel Holdings Plc

Emmanuel Ayodele began the presentation by 
explaining that proper hydrocarbon account-
ing is central to refinery and product load-out 

operations because it ensures product monetisation, 
value preservation, and reduction of losses. He said 
that at Aradel Holdings Plc, product storage tanks 
were historically managed through manual dip mea-
surements cross-checked against printed tank charts. 
This method, though common in the industry, often 
resulted in transcription errors, slow reconciliations, 
and inconsistencies between internal figures and reg-
ulatory submissions.

He said that the traditional approach required operators 
to physically dip each tank, record the height, and then 
manually search through pages of calibration charts to 
find the corresponding volume. In a refinery with mul-
tiple products and up to twenty tanks, this process was 
repetitive and prone to error, especially when regula-
tors required daily reports by specific times.

Ayodele explained that the objective of their project 
was to eliminate manual processes and move toward a 
digital, real-time, and scalable solution that improved 
accuracy, transparency, and efficiency. The team de-
signed a digital solution that incorporated the effects 

of temperature and density on product volatility, al-
lowing for more accurate volumetric computation of 
refined products.

He outlined the main problems the project set out to 
solve:

	f Inconsistent unit standards between dipping 
tapes (imperial units) and tank charts (metric 
units), which created conversion errors of up to 8.3 
percent.

	f Tank breathing losses from volatile products, 
which were not being quantified in hydrocarbon 
balances.

	f Delays in manual reading and report preparation.

	f Over-reliance on paper documentation, which con-
flicted with Aradel’s ESG and sustainability goals.

To address these challenges, the team digitised all ap-
proved tank charts that previously existed only in PDF 
format. They manually entered height and volume 
data into Excel, linked the cells using formulas such as 
IF statements and VLOOKUP, and created a model that 
could instantly compute tank volumes. The new digi-
tal chart accounted for top-of-volume, gross standard 
volume, and net volumes without assuming a perfect 
cylindrical shape, thereby improving accuracy.

The Excel-based system was later expanded into a mo-
bile app called “Refine at Aradel.” This allowed field 
operators to input dip heights, product temperature, 
and density directly on their phones and instantly ob-
tain computed volumes. The app was integrated with 
SharePoint so that teams in the control room, labora-
tory, and load-out units could access data in real time. 
This eliminated delays between measurement, valida-
tion, and reporting.

Franklin Fidelis, who led the app development and 
implementation phase, explained that the SharePoint 
integration improved data validation and collabora-
tion across departments. Laboratory staff could input 
density and temperature data directly, while the control 
room and dispatch teams could access up-to-date infor-
mation on product volumes and pumpable quantities.

Franklin Fidelis
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He described the stepwise implementation process as 
follows:

1.	 Manual paper tank charts were converted to edit-
able Excel files.

2.	 The Excel tool was enhanced with formula-based 
computation.

3.	 A mobile app calculator was developed for field 
use.

4.	 The app was integrated with SharePoint for quality 
assurance and control.

5.	 Plans were made to deploy the same system to oth-
er business areas such as flow stations and alterna-
tive crude evacuation barges.

The project team encountered several constraints, in-
cluding:

	f The need to align operational procedures with in-
dustry standards during migration from manual to 
digital.

	f Difficulty converting existing calibration charts 
from PDF to Excel format.

	f Integration challenges with other hydrocarbon ac-
counting software already in use.

	f The requirement to update calibration data every 
five years, which meant recurring data entry.

Despite these challenges, the results were significant. 
The digital tool reduced report preparation time by 
more than 90 percent, eliminated manual calculation 
errors, and provided a single source of truth for all de-
partments. The inclusion of temperature and density 
corrections also improved reconciliation accuracy and 
reduced unexplained volume differences.

The team also developed a method for quantifying 
tank breathing losses using vapor recovery systems 
installed on storage tanks. These losses, previously un-
accounted for, were now included in material balance 
calculations, supporting Aradel’s environmental and 
sustainability goals.

Franklin explained that the project aligns with Aradel’s 
broader digitalisation strategy, advancing its goal of 
semi-automating fiscalisation processes and promot-
ing data-driven decision-making. He added that the 
system can be upgraded to interface with ultrasonic or 

radar level gauges, enabling real-time monitoring and 
integration with digital oilfield infrastructure.

The presentation concluded with a set of recommen-
dations:

	f Adopt a single unit standard across tank calibra-
tion and dipping equipment to eliminate conver-
sion errors.

	f Extend the digital solution to other refinery and 
upstream operations.

	f Integrate the system with existing hydrocarbon ac-
counting software for automation and scalability.

	f Encourage regulators, particularly the NMDPRA, 
to review current accounting practices for storage 
tanks to reflect digital standards.

	f Promote the use of vapor recovery systems on stor-
age tanks to reduce emissions and support ESG 
compliance.

Ayodele said the transition from paper to digital tank 
charting has transformed Aradel’s hydrocarbon ac-
counting process. It has improved accuracy, reduced 
operating cost, and enhanced transparency for both 
internal and regulatory reporting.

“When data is digital, we eliminate guesswork,” he said. 
“It is not only about efficiency—it is about accuracy 
and accountability.”

Emmanuel Ayodele

5TH NIGERIA HYDROCARBON MEASUREMENT CONFERENCE (NiHMEC) 2025

55



Key Takeaways

	f Manual tank charting caused delays and errors in 
hydrocarbon accounting.

	f Aradel developed a digital tank chart system using 
Excel formulas and later built a mobile app.

	f The app integrates with SharePoint for real-time 
data sharing between departments.

	f The solution reduced reconciliation and reporting 
time by over 90 percent.

	f Temperature and density corrections improved 
volume accuracy.

	f Tank breathing losses are now quantified through 
vapor recovery systems.

	f The tool can be scaled to flow stations and integrat-
ed with digital oilfield systems.

	f Adoption of uniform measurement units and dig-
ital standards will further enhance industry-wide 
transparency.

SECTOR EXPERT

Beyond the Meter: Leveraging Digitisation – 
Lessons from a Pipeline Operator
Okeoghene Ugbehe, Head, Business Development, Umugini Pipeline Infrastructure 
Limited (UPIL)

Okeoghene Ugbehe began by thanking the or-
ganisers of NiHMEC for inviting Umugini Pipe-
line Infrastructure Limited to contribute from 

a pipeline operator’s perspective. He said that while 
many discussions at the conference focused on the 
quality and quantity of measurement, the presenta-
tion would highlight the role of pipeline operations 
and digitalisation in achieving accurate hydrocarbon 
accounting.

He explained that the pipeline plays a crucial role in 
connecting upstream production to export terminals, 
ensuring that crude oil of known quality and quanti-
ty is delivered efficiently and securely. He described 
Umugini’s 51.4-kilometre pipeline in Delta State, which 
transports crude oil from multiple operators to the 
Shell-operated Trans Forcados Pipeline (TFP).

Ugbehe said pipeline efficiency is central to hydrocar-
bon measurement because any inaccuracy, delay, or 
unaccounted loss during transportation affects the fis-
cal balance and the confidence of both regulators and 
operators. He identified three core areas that underpin 
Umugini’s operations—safety excellence, operational 
excellence, and stakeholder management—and said 
that these have contributed to the company’s success 
over the last decade.

He noted that Umugini began operations using positive 
displacement (PD) meters but quickly saw the need to 
transition to digital metering systems. Within two years 
of commencement, the company adopted Coriolis me-
ters and implemented a full supervisory control and 
data acquisition (SCADA) system to enable real-time 
monitoring. He said the company also introduced au-
tomatic samplers and short displacement prover loops 
to ensure high accuracy in custody transfer operations.

Ugbehe explained that when the company first at-
tempted to secure regulatory approval for Coriolis 
meters, the process took almost two years. At that 
time, there was no formal mechanism for evaluating 
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or approving new metering technologies. Umugini 
had to demonstrate the system’s performance di-
rectly to the regulators through technical testing and 
documentation before approvals were granted. He 
said this experience showed that digitalisation re-
quires investment, training, and persistence because 
new technology must be proven in the field before it 
gains acceptance.

He highlighted that Umugini now operates fully dig-
ital metering systems that allow remote calibration, 
online meter proving, and automatic reporting. Meter 
proving that once took hours can now be completed 
with the click of a button, and system-generated re-
ports are automatically produced daily without man-
ual intervention.

He said the company has achieved over 95 percent 
uptime across its operations while maintaining only 
one major incident in ten years. This, he said, demon-
strates that digitalisation supports not only measure-
ment accuracy but also operational safety and reli-
ability.

Ugbehe explained that Umugini’s digital journey start-
ed earlier than most. Between 2014 and 2018, the com-
pany deployed PD meters, then SCADA systems, fol-
lowed by Coriolis meters, fibre optics, and IoT sensors 
for pipeline surveillance. It later introduced a digital 
twin for real-time monitoring and predictive main-
tenance. He said that these efforts achieved 99.9 per-
cent metering accuracy, 20 to 30 percent improvement 
in asset utilisation, up to 50 percent reduction in un-
planned downtime, and 5 to 20 percent improvement 
in decision-making quality.

He said digitalisation has also reduced dependence on 
third-party vendors and cut maintenance costs. Fewer 
personnel are required for field operations, while auto-

mated systems reduce human error and improve the 
quality of decision-making.

Ugbehe noted that while digitalisation comes with cost 
and complexity, it offers long-term benefits in efficien-
cy and transparency. He advised operators to choose 
technologies that are adaptable to their systems, en-
sure adequate staff training, and prepare for the learn-
ing curve that comes with adoption.

He also spoke about the company’s business model, 
explaining that Umugini provides midstream services 
that allow upstream producers to focus on drilling and 
production while relying on the company to handle 
transportation, measurement, and delivery to termi-
nals. This, he said, ensures each operator receives full 
value for its production with minimal loss.

He added that Umugini currently serves several clients, 
including Midwestern, Energia, Platform Petroleum, 
and Heritage Oil, among others. He said the company’s 
success is rooted in collaboration with regulators and 
communities, maintaining open communication and 
adherence to safety and environmental standards.

Ugbehe concluded by saying that digitalisation is the 
future of hydrocarbon measurement and accounting. 
He encouraged operators and regulators to work to-
gether to advance the use of smart meters, digital twins, 
and automation across Nigeria’s pipeline network.

“Digitalisation comes with a cost, but the benefit far 
outweighs it,” he said. “You cannot go digital if you are 
not ready to invest in people, systems, and the future.”

“Beyond the meter, we must pay attention to safety, 
operational excellence, and stakeholder engagement—
because accurate measurement starts with reliable op-
erations.”

Key Takeaways

	f Pipeline operators play a critical role in ensuring 
accurate hydrocarbon measurement between pro-
duction and export points.

	f Umugini’s 51.4-km pipeline connects multiple op-
erators to the Trans Forcados Pipeline with over 
95% uptime.

	f The company transitioned from PD meters to Cori-
olis meters, automated samplers, and SCADA sys-
tems within two years of operation.

	f Full digitalisation now enables real-time moni-
toring, online meter proving, and automated re-
porting.

	f Regulatory approval for new technologies requires 
field demonstration and persistence.

	f Digitalisation has improved accuracy, reduced 
downtime, and cut maintenance costs.

	f Success depends on combining technology with 
safety, stakeholder engagement, and staff training.

	f Umugini’s model allows producers to focus on pro-
duction while it handles transportation and mea-
surement.

	f The future of measurement lies in integration of 
digital twins, IoT, and predictive analytics.
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SECTOR EXPERT

Sector Expert Session on Measurement for 
Emissions Reduction, Process Safety, and Gas 
Billing
Moderator: Engr. Iheanacho Bob Ibegbulam, General Manager, PNG Gas Limited

I n his opening remarks, Engr. Iheanacho Bob Ibeg-
bulam welcomed participants to the session on 
Measurement for Emissions Reduction, Process 

Safety, and Gas Billing. He described it as one of the 
most important discussions of the conference, not-
ing that while measurement is often associated with 
profitability and revenue assurance, it is equally criti-
cal to safety and environmental performance.

He said the conversation would explore how accurate 
measurement supports emissions reduction, en-
hances process safety, and improves gas billing sys-
tems. He explained that when measurement integrity 
is weak, both environmental accountability and fi-
nancial accuracy are compromised.

He highlighted that process safety goes beyond pre-
venting incidents—it also involves protecting peo-
ple, equipment, and investments across operations. 
He encouraged speakers to link their presentations 
to practical challenges faced by operators and to 
demonstrate how better data and automation can 
improve both efficiency and safety outcomes.

Engr. Ibegbulam closed his opening remarks by as-
suring participants that the session would remain 
interactive and solution-driven. He then invited the 
first presenter from Aradel Holdings to begin the dis-
cussion.

Integration of Real-Time Measurement of Key 
Production System Parameters for Improvement 
in Operational and Environmental Excellence: Case 
Study in Aradel Holdings
Adefolaju Adewumi, Collins Alaka, Iheanyi Achareke, Ibekwe Isaac, Aradel Holdings Plc

Adefolaju Adewumi presented a case study from 
Aradel Holdings on integrating real-time mea-
surement systems across production facilities 

to improve operational performance, hydrocarbon ac-
counting, and environmental management.

He began by referring to the earlier remarks of Aradel’s 
Managing Director, who had stressed that accurate 

measurement is not only essential for hydrocarbon ac-
counting but also for achieving operational excellence. 
Adewumi said these two pillars form the foundation 
of Aradel’s digital transformation and measurement 
strategy.

He outlined Aradel’s hydrocarbon accounting frame-
work, describing it as a continuous process of mea-
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surement, allocation, reporting, and value tracking. 
Measurement, he said, is the starting point for all other 
stages and must be accurate to ensure reliability across 
the entire process.

To show the relevance of accurate measurement, he 
cited NUPRC data showing that Nigeria recorded 22 
fatalities and 31 incidents in 2024 linked to measure-
ment system failures. Between 2014 and 2023, he said, 
the country lost about 362 million barrels of crude to 
errors, sabotage, and adjustment factors. These figures 
underscore the economic importance of reliable mea-
surement.

He said crude losses fell to a 16-year low of 9,600 barrels 
per day in 2024–2025, partly due to improved monitor-
ing and digitalisation. He also referred to a McKinsey 
study showing that digitalisation can reduce opera-
tional costs by up to 25 percent per barrel, validating 
the business case for real-time data systems.

He described the digital oilfield architecture that en-
ables this, using sensors at wellheads to measure pa-
rameters such as pressure, temperature, and flow rate. 
These data are transmitted wirelessly to gateways and 

then to the cloud, where 
they feed into systems for 
asset integrity, production 
management, and enter-
prise planning.

Adewole explained that 
Aradel combines these re-
al-time data streams with 
periodic well tests to build 
virtual metering models 
for each well. These mod-
els estimate bottom-hole 
pressure and production 
rates without installing 
downhole gauges, reduc-
ing cost and operational 
risk.

He showed examples 
of Aradel’s digital dash-
board, which displays 

temperature and flow trends for each well and allows 
remote access to real-time field data.

He said deployment of the system has reduced down-
time, improved data accuracy, and strengthened both 
hydrocarbon accounting and environmental compli-
ance.

On lessons learned, he said the main challenges were 
stakeholder engagement, data quality control, cyber-
security, and integration with legacy systems. Over-
coming these required close coordination across oper-
ations, engineering, and IT teams.

He said the next phase for Aradel is to complete full in-
tegration of real-time systems across other assets and 
incorporate artificial intelligence and predictive main-
tenance into daily operations.

He concluded that digital measurement systems have 
improved Aradel’s operational reliability, transparen-
cy, and regulatory alignment. “Digital transformation 
builds trust through transparency and data integrity,” 
he said. “When we strengthen our data, we strengthen 
accountability and national planning.”

Key Takeaways

	f Measurement is central to hydrocarbon accounting 
and operational reliability.

	f Real-time systems integrate sensor data with 
cloud-based monitoring and control platforms.

	f Virtual metering supports production estimation 
and reservoir management.

	f The system has improved data visibility, regulatory 
compliance, and cost efficiency.

	f Challenges include stakeholder coordination, cy-
bersecurity, and data quality control.

	f The next phase includes AI-driven workflows and 
predictive maintenance tools.

Adefolaju Adewumi
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SECTOR EXPERT

Integrating Process Safety into Measurement 
Integrity: Lessons from an Indigenous Integrated 
Facility in the Niger Delta
Presenters: Engr. (Mrs.) Cynthia Idadokima and Mildred Nkemjika, Aradel Holdings Plc

The session was jointly presented by Engr. (Mrs.) 
Cynthia Idadokima and Mildred Nkemjika of 
Aradel Holdings Plc, focusing on how process 

safety principles are being integrated into measure-
ment integrity practices at Aradel’s Ogbele Integrated 
Facility in the Niger Delta.

Mildred Nkemjika opened the presentation by describ-
ing measurement as the “powerhouse of operations,” 
explaining that accurate data forms the foundation for 
operational decisions and safety assurance. She said 
measurement accuracy goes beyond data validation—
it also serves as a layer of defence in process safety. 
When measurement fails, she noted, the consequences 
extend beyond production deferment and can lead to 
safety incidents.

She defined process safety as the discipline of keep-
ing hydrocarbons within their containment systems 
to prevent hazardous releases. Measurement integrity, 
she explained, supports this goal by providing reliable 
data that operators use to make decisions affecting 
containment and safety.

She illustrated how process safety underpins four main 
pillars: asset integrity, environmental protection, oper-

ational excellence, and regulatory compliance. Asset 
integrity ensures that equipment and systems remain 
safe throughout their lifecycle. Environmental protec-
tion involves preventing emissions, leaks, and spills. 
Operational excellence improves reliability and per-
formance, while compliance ensures that all activities 
meet regulatory standards.

Nkemjika gave an example of a potential failure sce-
nario—an operator monitoring a human-machine 
interface (HMI) that shows a safe pressure reading 
when, in reality, pressure is building up in the field. 
Such undetected overpressure, she said, could result 
in vessel rupture and fatalities. She cited the 2005 BP 
Texas City refinery explosion, where the U.S. Chemical 
Safety Board found that a faulty level transmitter led to 
an overflow and fire that killed fifteen people. She said 
incidents like this show that measurement integrity 
failures can have severe human, financial, and reputa-
tional consequences.

She explained that at Aradel, the company integrates 
process safety with measurement integrity through 
several methods, including safety studies such as 
HAZOP (Hazard and Operability) analysis, safety in-
tegrity level (SIL) assessment, and routine calibration 
audits. She said these efforts ensure that instrumen-
tation systems and alarms remain functional and that 
operators are guided by accurate data.

At this point, Engr. (Mrs.) Cynthia Idadokima contin-
ued the presentation, explaining how process safety 
is embedded across the entire facility lifecycle—from 
design to construction, commissioning, operation, and 
decommissioning. She said Aradel ensures that safety 
studies are carried out at each stage to identify and mit-
igate risks before they escalate.

She described how process safety begins with haz-
ard identification and risk assessment during the 
design stage, followed by implementation of con-
trol measures and verification of their effective-
ness. During operations, the company conducts 
periodic hazard reviews, operational HSE case 
assessments, and management of change (MOC) 
reviews whenever equipment, processes, or config-
urations are altered.
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Idadokima said Aradel has achieved progress in in-
tegrating process safety and measurement integrity 
through proactive monitoring and diagnostics. Opera-
tors monitor both inside and outside the control room, 
checking for equipment alarms, calibration status, and 
deviations. The company also tracks data from smart 
devices to detect equipment failure early and ensure 
timely rectification.

She added that Aradel is working to implement a dig-
ital risk-visualisation tool that consolidates data from 
compliance, maintenance, and control systems into 

a single platform. This allows management to view 
real-time facility risk exposure and take immediate 
action. The company also conducts weekly console 
reviews to identify and correct anomalies in instru-
mentation data.

She said competence development is a major focus, 
ensuring that personnel recognise measurement as a 
safety-critical function. More than 270 field staff have 
been trained through Aradel’s barrier management 
and technical assurance programmes to understand 
their roles in maintaining safety-critical systems.

Other ongoing initiatives include digital tracking of 
safety actions raised during reviews, redundancy plan-
ning to prevent data gaps in case of instrument failure, 
and improved alarm rationalisation so that operators 
can respond appropriately to alerts.

Idadokima said the integration of process safety with 
measurement integrity enhances safety, reliability, and 
profitability. She noted that Aradel’s approach goes be-
yond compliance and is based on a culture of owner-
ship, accountability, and operational excellence.

She concluded that integrating process safety into 
measurement integrity ensures safer operations, 
higher data reliability, and better environmental per-
formance. “What you measure safely, you can manage 
effectively,” she said. “Companies must look at pro-
cess safety and measurement not in silos, but as one 
system that guarantees trust, reliability, and sustain-
ability.”

Key Takeaways

	f Measurement accuracy supports both operational 
decisions and process safety.

	f Process safety ensures hydrocarbons remain con-
tained and prevents hazardous releases.

	f Failures in measurement integrity can lead to seri-
ous safety incidents, as seen in the BP Texas City 
case.

	f Aradel integrates process safety across the facility 
lifecycle—from design to operation and decom-
missioning.

	f Safety tools such as HAZOP, SIL assessment, and 
calibration audits assure system integrity.

	f Real-time diagnostics and digital dashboards help 
detect equipment failure early.

	f Weekly console reviews and digital risk visualisa-
tion strengthen operational monitoring.

	f Over 270 staff have been trained in barrier manage-
ment and technical assurance.

	f Integrating process safety with measurement in-
tegrity improves reliability, safety, and compliance 
while reducing losses and environmental risks.

Mildred Nkemjika
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SECTOR EXPERT

Driving Profitability in the Digital Era: A Strategic 
Approach to Efficient Billing in the Gas Sector with 
MDM Technology
Presenter: Engr. Damilola Awosanmi, Automation and Control Engineer, TREXM Energy

Engr. Damilola Awosanmi, an automation and 
control engineer at TREXM Energy, spoke on the 
role of Meter Data Management (MDM) systems 

in improving billing efficiency and profitability across 
Nigeria’s gas sector.

He began by explaining that efficiency in billing is 
central to profitability and that every gas producer or 
transporter aims to maximise value by improving how 
customers are billed. He noted that in many cases, esti-
mated or manual billing practices still lead to disputes 
between suppliers and end users, causing losses and 
delays in payments.

He said that as the gas market grows rapidly, particu-
larly with rising demand from the power and industri-
al sectors, the need for accurate, automated billing is 
more urgent. According to him, efficiency in gas billing 
directly supports investment growth, operational sta-
bility, and trust between producers and consumers.

Engr. Damilola introduced Meter Data Management 
(MDM) as a digital solution that captures, validates, 
stores, and manages large volumes of data from smart 
meters across the gas value chain. He described MDM 
as a software layer above SCADA systems, allowing not 

only process data such as flow, pressure, and tempera-
ture to be collected, but also meter configuration data, 
calibration records, and audit information.

He said that with an MDM platform, companies can 
aggregate meter data from multiple assets, validate the 
accuracy of readings, and use analytics to identify loss-
es and improve operational decisions. He added that 
MDM provides a unified structure for both process and 
configuration data, allowing operators and end users to 
verify readings and track performance in real time.

To illustrate its use, he explained how TREXM Energy 
deploys Honeywell’s PowerSpring MDM system, de-
veloped in partnership with Honeywell. The system is 
cloud-based and built on a Microsoft SQL database. It 
collects real-time data from smart meters in the field 
and transmits them securely through the company’s 
existing network to a central database.

He said PowerSpring is scalable and can handle up 
to one million devices, enabling operators to manage 
readings and billing data across several sites on a sin-
gle platform. The system includes data validation and 
storage, a web-based dashboard, and audit logs that re-
cord timestamps for every data entry.

According to him, one of the system’s most useful fea-
tures is its web interface, which allows operators and 
off-takers to log in and view meter data in real time. 
Each user can see only the meters associated with 
them, reducing disputes during billing reconciliation.

He said the system also has an application program-
ming interface (API) that allows integration with oth-
er enterprise systems such as ERP, SCADA, or billing 
software. This means data can be automatically trans-
ferred to analytics tools like Microsoft Power BI for 
deeper insights, trend analysis, and predictive billing.

He explained that MDM systems improve accuracy, 
consistency, and transparency across operations and 
provide an audit trail that simplifies regulatory re-
views. The system can trace the “as-left” configuration 
of each meter, showing when it was last calibrated and 
what changes were made. This, he said, helps resolve 
billing disputes by providing traceable evidence of data 
integrity.

Engr. Damilola Awosanmi
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He also discussed cybersecurity, stating that the sys-
tem architecture follows international ISA and IEC 
standards for data protection. It is built to prevent un-
authorised access and phishing attacks, ensuring both 
data and operational networks remain secure.

He concluded that the PowerSpring MDM platform 
enables transparency between gas producers and con-
sumers, ensuring that billing disputes are reduced and 

trust is improved. With accurate and traceable data, 
operators can achieve greater profitability through effi-
cient billing and data-driven decision-making.

He said, “MDM allows transparency, consistency, and 
trust between producers and end users. It gives opera-
tors control of their data and confidence in every trans-
action.”

Key Takeaways

	f Gas sector growth demands accurate and efficient 
billing systems.

	f MDM captures, validates, and manages real-time 
data from smart meters across the network.

	f Honeywell’s PowerSpring MDM system provides 
a unified, cloud-based database for gas metering 
data.

	f The platform supports ERP, SCADA, and ana-
lytics integration, improving accuracy and deci-
sion-making.

	f Web access enables off-takers to view consumption 
in real time, reducing disputes.

	f Built-in audit trails ensure traceability and data in-
tegrity during calibration and billing.

	f The system follows international cybersecurity 
standards and supports large-scale deployment.

	f Efficient billing through MDM strengthens trans-
parency, trust, and profitability in the gas sector.

SECTOR EXPERT

Orifice Meter Performance Issues and Design 
Solutions
Presenter: Engr. Uto Eferire, MD/CEO, GENTEC Engineering Limited

Engr. Uto Eferire, Managing Director and Chief 
Executive Officer of Gentec Engineering Limited, 
delivered a detailed presentation on the perfor-

mance challenges associated with orifice meters and 
how proper design, installation, and inspection can ad-
dress these issues.

He began by describing the orifice meter as one of the 
oldest and most widely used differential pressure flow 
measurement technologies in the oil and gas industry. 
Despite being criticised for perceived inaccuracies, he 
noted that it remains the most common meter across 
facilities worldwide because of its simplicity, reliability, 
and well-established standards.

He explained that an orifice meter operates by forcing 
a fluid through a restriction, known as an orifice plate, 
which creates a pressure drop. The differential pressure 
between the upstream and downstream sides of the 
plate is used, along with fluid properties, to calculate 

Engr. Uto Eferire
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flow rate. He said there are three basic configurations: 
dual-chamber, single-chamber, and orifice flange 
assemblies.

Eferire emphasised that while the principle is straight-
forward, the accuracy of an orifice meter depends 
heavily on adherence to design and maintenance stan-
dards. Many measurement errors, he said, come from 
poor installation, infrequent inspection, or nonstan-
dard operating conditions.

He identified several common performance issues 
observed during audits of Nigerian facilities:

	f Presence of liquids in the gas stream.

	f Deposits and contamination on the orifice plate or 
meter tube.

	f Improper plate design or replacement using non-
standard parts.

	f Meter tube damage and poor surface finish.

	f Lack of proper flow conditioning before the plate.

Using photographs from field inspections, he showed 
several examples of orifice plates covered with soot, 
grease, and condensate, and meter tubes filled with 
debris. These, he said, are common in custody transfer 
systems and are responsible for large discrepancies 
between metered and actual volumes.

He presented a case study where an audit conducted 
by Gentec revealed that a client had used the same 
orifice plate for fifteen years without inspection. When 
the plate was cleaned and replaced with one that met 

standard smoothness requirements, the measured gas 
volume increased instantly by nine million standard 
cubic feet per day. This under-recording, he noted, had 
continued for years without the operator’s knowledge.

Eferire explained that meter tube roundness, internal 
diameter, and surface roughness must meet API and 
AGA specifications to maintain accuracy. For example, 
12-inch tubes should not exceed a surface roughness of 
300 microinches for β ratios below 0.6 and 250 micro-
inches for β ratios equal to or above 0.6.

He said that many of these issues persist because op-
erators limit inspections, citing the cost or the need for 
shutdowns. However, he stressed that proper installa-
tion—such as ensuring the orifice plate is easily acces-
sible and correctly centred—reduces maintenance time 
and improves reliability.

Eferire also mentioned that the presence of multiple 
bends in a pipeline can create flow distortion known as 
“swirl,” which can persist for up to 100 meters without 
a conditioner. He advised that meter runs should be 
designed with sufficient straight lengths and proper 
conditioning to restore laminar flow.

He concluded by saying that orifice metering can be 
accurate and reliable when the right standards are 
followed and inspections are conducted regularly. 
“Most metering errors are not because the orifice meter 
is outdated,” he said, “but because it is not properly 
maintained or calibrated.”

He urged regulators to strengthen field inspections and 
for operators to adopt structured calibration and audit 
schedules that include checking plate smoothness, 
centricity, meter tube condition, and proper β ratio 
selection.

Key Takeaways

	f Orifice meters remain reliable when installed and 
maintained according to standards.

	f Common issues include contamination, improper 
plate design, poor tube condition, and absence of 
flow conditioning.

	f Deposits and liquids inside the meter tube signifi-
cantly distort readings.

	f Routine inspection and calibration are essential to 
sustain accuracy.

	f Meter tube surface roughness and roundness di-
rectly influence discharge coefficients.

	f Operators should use certified plates and maintain 
clean, smooth meter tubes.

	f Regular audits prevent cumulative under-record-
ing and financial losses.
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Closing Remarks
Sunday Kanshio, PhD. Managing Partner, Fleissen & Company

In his closing remarks, Dr. Sunday Kanshio reflect-
ed on the journey of NiHMEC, describing it as a 
remarkable evolution that began informally in 

2016 and formally held its first edition in 2021. He 
said what started as a modest professional gathering 
had grown into an industry-recognised event, now in 
its fifth edition.

He noted that NiHMEC 2025, themed “Beyond the 
Meter: Leveraging Digitalisation for Accurate Account-
ing,”reinforced the importance of accuracy in mea-
surement and the value of digitalisation in improv-
ing data integrity. He explained that measurement 
should not be seen only as a regulatory requirement 
but as a key driver of business performance. “Mea-
surement does not just end with the meter,” he said, 
“the data must be accurate and automated to reduce 
human interference.”

Dr. Kanshio added that this year’s conference conclud-
ed with discussions that touched on environmental 
responsibility and the integration of sustainability into 
measurement and accounting systems.

He expressed appreciation on behalf of the NiHMEC 
Chairman, Mr. Osten Olorunsola, and the Technical 
Advisory Committee to all participants, regulators, and 
sponsors. He thanked the Nigerian Upstream Petro-
leum Regulatory Commission (NUPRC) and the Nige-
rian Midstream and Downstream Petroleum Regulato-
ry Authority (NMDPRA) for their consistent financial 
and institutional support over the past three years, not-
ing that both agencies have continued to demonstrate 
leadership and commitment to strengthening hydro-
carbon measurement and accounting in Nigeria.

He acknowledged and thanked the platinum sponsors 
of NiHMEC 2025, which included FIRST Exploration 
& Petroleum Development Company (FIRST E&P), 
NUPRC, NMDPRA, Chevron Nigeria Limited, Sea-
Quest E&P Services, GIL Automation, AOS Orwell, and 
DAPTEM International Limited.

Silver sponsors were Aradel Holdings Plc, Hyprops Ni-
geria Limited, , and Craigwal Petroshore Limited. The 
bronze sponsors included Waltersmith Petroman Oil 
Limited, Seplat Energy, Shoreline Energy International, 
and Pipeline Infrastructure Nigeria Limited.

He also recognised companies that provided specific 
support to the conference. Robert House Nigeria Lim-
ited sponsored the delegate tags, while Trexm Nigeria 
Limited supported the raffle draw.

Dr. Kanshio extended special thanks to the NiHMEC 
Chairman, Mr. Osten Olorunsola, for his leadership, 
and to members of the NiHMEC Technical Advisory 
Committee (TAC) for their guidance and contributions 
to the continued success of the conference. He listed 
the members as:

Osten Olorunsola (Chairman), Dr. Sunday Kanshio, Dr. 
Femi Olarewaju, Andrew Orji, Godfrey Omokaro, Dr. 
Kenneth Uwalaka, Mary Alugbin, Remilekun Adeeyo, 
Dr. Muhammad Abba, Chidi N. Nwosu, Agatha Orisa-
naiye, and Adedeji Tejuoso.

He acknowledged their technical insight and commit-
ment to building a credible industry platform that pro-
motes measurement integrity and collaboration across 
the upstream, midstream, and downstream sectors.

Dr. Kanshio said the success of NiHMEC 2025 was 
made possible through the combined efforts of the or-
ganising team, exhibitors, speakers, and participants. 
He thanked the exhibitors for their commitment and 
consistent participation, including Aradel Holdings, 
Sensia, GIL Automation, AOS Orwell, DAPTEM Inter-
national, SeaQuest, Gentec Engineering, Kimman Pro-
cess Solutions, Komax Systems Inc., Meter Engineers, 
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Avotech Multi Concept, PetroDecision, WaveFlute, 
LANAD Energy, Verbeck, and Craigwal Petroshore. He 
noted that the exhibition segment had become a major 
feature of NiHMEC, allowing operators and technology 
providers to share innovations that enhance measure-
ment accuracy and accountability.

He expressed appreciation to the conference master of 
ceremonies, Mr. Steven, and to the technical and logis-
tics teams, as well as to Federal Palace Hotel, Lagos, for 
their excellent hosting of the event.

He concluded by thanking all delegates for their active 
participation and reaffirming NiHMEC’s commitment 
to continuous improvement. He invited everyone to 
the post-conference lunch and dinner, noting that fu-
ture editions would continue to expand the platform’s 
reach and impact.

He ended with gratitude, saying the success of NiH-
MEC 2025 belonged to the collective effort of the entire 
industry.
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For professional Leak Detection and
Repair (LDAR) surveys and

comprehensive GHG emissions
reporting

Contact:
Email: c.ibrahim@fleissen.com

Phone: +234 909 861 4828


