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ABSTRACT 

This study investigated the industrial impact of multimedia as monitoring vehicle in oil and gas field 

operation in Niger delta region, in covid-19 pandemic. Four objectives, four questions and one 

hypothesis was formulated to guide the study. A descriptive survey design was employed. The 

population comprised of 766 supervisory control and data acquisition (SCADA) personnel from oil 

and gas companies in Niger delta region. A purposive simple random sampling technique was 

employed to select a size of 140 respondents for the study. A questionnaire structured in Likert 5 

point rating scale was used. Cronbach alpha reliability coefficient was used to rest the instrument and 

0.73 reliability coefficient was achieved. Copies of the instrument were administered, retrieved and 

analyzed using mean and standard deviation. While z-test statistic was used to test hypothesis at 0.05 

significance level. The study revealed that, plant training simulation models can be used to monitor 

and control feedback reports from oil and gas plant in real time as a backup reload and snapshot 

function, network technologies such as satellite, and radio signals serves as major vehicles used in 

environmental monitoring of vast oil well, manifolds, pipelines and other oil facilities in oil and gas 

operation in Niger delta region, in covid-19 pandemic. The study also revealed that, battery energy 

conservation of multimedia wired/wireless components; multimedia aging and environmental 

interference pose a major industrial threat among others to oil and gas field operation in Niger delta 

region. Therefore, it was recommended that an efficiently reliable cyber-physical system that can 

surveillance pipelines, well heads and gas wells, etc against physical insecurity, this will help mitigate 

the level of theft, destruction of company facilities and human-human physical contact that can cause 

contracting or spreading corona virus to oil and gas industries in Niger delta region. 

Keywords: Industrial impact, oil and gas operation, multimedia, Niger delta region monitoring 

vehicle. 

 

INTRODUCTION 

In recent years at the later part of 2019, the world experienced an emerging outbreak of a novel 

coronavirus from Wuhan a business hub of China that killed more than eighteen thousand and 

infected over Seventy Thousand individuals within the first fifty days of the epidemic, (Muhammad, 

Suliman, Abeer, Nadia and Rabeea 2020). Coronavirus disease  (Covid-19) is a highly transmittable 

and pathogenic viral infection caused by severe acute respiratory Syndrome coronavirus 2 (SARS-

COV-2), which emerged in Wuhan China and spread around the world. Genomic analysis found that 

SAR-COV-2 is related to bat viruses; therefore, bats could be the possible primary carrier. The 

intermediate source of origin and transfer is not known, however, the fast human-to-human transfer 

has been largely confirmed (M.A. Shereen et al 2020). 
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The outbreak of the novel virus (covid-19) according to Wang, Horby, Hayden and Gao, (2020) was 

initiated form the human seafood market where live animals such as bats, frogs, snakes, marmots and 

rabbits are sold. Riou and Althaus (2019) examined that patients infected with Wuhan coronavirus 

induced pneumonia may have visited the seafood market where live animals are sold or may have 

eaten infected animals or birds. Parry,(2020) observed that some individuals who contracted the 

infection does not have any record of visiting the seafood market, may have been infected by other 

human. This signifies that spreading possibility of covid-19 can occur through human to human close 

contact with an infected persons. Phan, Nguyen and Luong (2020) examined that the human to human 

spreading of coronavirus occurs due to keeping close contact with an infected persons exposed to 

sneezing, respiratory droplets or even coughing and it can penetrate the human longs through 

inhalation with nose or mouth. 

A coronavirus preparedness group was launch in January 2020 by the Federal Government of Nigeria 

following the spread of the virus to Nigeria, Moreover, how people make a living, attend to public 

function was deeply affected by covid-19 pandemic in Niger Delta region of Nigeria. 

 

Background of Niger Delta Region 

The Niger delta region is situated in the heart of guinea gulf between 5.4oE to 8oE  longitude and 4oN 

to 6oN latitude (Opafunso, 2007). ERML (1997) Cited in Emoyan, Akpoborie and Akporhonor (2008) 

postulates the original Niger delta region to be about (29,900) square kilometers comprising the area 

with Natural habitations of river Niger and areas leading to the east and west that produce oil and gas. 

The Niger delta Northern boundaries is found close to the River Niger at Aboh, while the eastern and 

western boundaries are located around the River Benin and Imo River. The Niger Delta region has the 

largest wetland in Africa and third largest in the world with streams, rivers and creeks, a well 

endowed eco-system that contains vast biodiversity in West Africa. Similarly, FME, WWF UK and 

CEESP-IUCN (2006) Cited in Anochie and Mgbemena (2015) expatiated that 2.370sq/km of the 

Niger delta consists of rivers, creeks, estuaries and stagnant swamps covering over 8600sq/km. The 

Niger delta is characterized with tropical rainforest of ecosystems that has diverse species of flora and 

fauna both of terrestrial and aquatic. Niger delta region can be grouped into four ecological zones of 

fresh water, lowland rainforest, mangrove swamp and coastal inland zones. The Niger Delta region 

has a steady growing population of more than 40 million people. The region has accounted for 90% of 

Nigeria’s crude oil presently (Oberiri, 2017). 

 

Niger Delta And Oil & Gas Field Operation 

According to Avwioro, Egwunyenga, Adjekuko, Mgbere, Odibo, Iyiola, Enitan, and Essien, (2021) 

Niger delta region is Vulnerable to the spread of covid-19 due to the densely robust of oil exploration 

and exploitation activities in the region. Oil field operation in the Niger delta region have been seen to 

accentuate the rate of oil multinationals foreign investors, thereby occasioned a prevailing human to 

human spread of covid-19. 

Oil and natural gas are hydrocarbons, strings of carbon and hydrogen formed from organic material 

compressed over millions of years, (Natural Resources Governance Institute, 2015). Specifically, oil 

and natural gas are both referred to as petroleum. Evidently, NRGI (2015) examined the quality of oil 

and found that the primary way to describe the value of oil is in terms of its sweetness and heaviness. 

The sweetness of oil referrers to the amount of sulfur in the oil, oil with less sulfur is sweeter and 

requires less processing before use, it’s therefore more valuable. The heaviness of oil refers to its 

density; higher crude can be refined into higher value products like gasoline or petrol. These products 

are usually used in cars.  

 

Oil & Gas Field Operation 

Oil and gas industry, facilities as well operations are largely defined according to their use in the oil 

and gas production sector (Norwegian petroleum directorate) in (Havard Devoid and ABB 2013). The 

oil and gas operation includes exploration, upstream, midstream, Refining and petrochemical 

facilities. Norwegian petroleum directorate (2013) explained that oil and gas exploration consists of 

prospecting, subsonic, and drilling activities that takes place before the development of a field is 
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finally decided, while the midstream is broadly defined as gas treatment, LNG production and 

degasification plants and oil and gas pipeline systems. 

The activities in oil and gas operation are faced with emerging constraints; many of these constraints 

are related to technological ambiguity seen in offshore reserves in past years (Mathieson, 2007). 

However, Redutskiy (2017) posited that, to handle the constraints posed by the nonconventional 

recesses, the smart field or intelligent field approach if develop will harness the situation. He furthered 

described the overall lifecycle of a developed reserves as merely monitored rather than been 

controlled. This will holistically employ an advance mechanism called multimedia and a specialized 

software that will oversee a standard improvement to the knowledge of operation as to predict 

possible outcome. 

Bai and Bai (2012) assumed a planned structure of operation in an oil and gas field surface facilities 

located on a seabed, he postulated the oil and gas field operation to be grouped into clusters of oil and 

gas wellhead around manifolds. The connectivity of the wellheads and the manifolds are made with 

short grid pipelines called jumpers, then the petroleum gathered together through the manifolds is 

supplied to the riser form the clusters and later to a floating production, off loading storage and 

ground, at this point, the petroleum product is prepared for exportation. 

 

 

 

 

 

 

  

 

 

 

 

 

 

Fig. 1 Seabed standalone oil and gas field operation 

 

Consequently, upon development of a reliable utility architecture system that will provide support for 

the processes in oil and gas exploration and exploitation, a multimedia system called process control 

system is needed, (Harvard Devoid and ABB 2013). 

A process control system is used to monitor data and control, equipment on oil and gas plant. The 

purpose of this system is to read values form a large number of sensors, run programs to monitor the 

process and control valves and switches. This is collection of reports, commands, values and other 

information through multimedia and other electronics apparatus to monitor the processes in oil and 

gas operation. Field instrumentation sensors and switches that sense process conditions like pressure 

flow and temperature. These switches are connected with a single and multiple pair electrical cables 

called hardware or communication bus systems known as field bus for monitoring of oil and gas wells 

and facilities. The sum total of technological gadgets (multimedia) constitutes the e-monitoring of oil 

and gas exploration and exploitation industry. 

 

Multimedia Process Control System In Oil & Gas Operation 

Payithra, Aathilingam and Prakash, (2018) defined multimedia as the media that uses numerous forms 

of information contents and information processing ranging from text, audio, graphics, animation, to 

video interactivity, to inform or to entertain the user, multimedia also involves the use of electronic 

media for information. Notably, Rockwell, Geofrey and Mactavish (2004) described multimedia as a 

term applied to systems that supports more than one physical medium such as a computer display, 

video and audio. 

Although, Blather and Dannenberg refers to the term medium as an input device such as keyboard, 

mouse, microphone, camera, and other sensor for interacting with computer system. The 
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Eocyclopedia Britannica online defines multimedia as any computer delivered electronic system that 

allows the user to control, combine and manipulate different types of media, such as sound, text, 

video, computer graphics, and animation. This function enables an interactive integration of 

computer, memory storage, telephone, television, binary data i.e digital data and other information 

technologies. Emphatically the computer control system and its instructiveness over adequate delivery 

of information through different sources to a destination (communication). 

Similarly, Subarna, (2018) defined multimedia as a field concerned with the computer controlled 

integration of text, graphics, drawings, still and moving images (video), animation, audio, and other 

media where all types of information can be represented, stored, transmitted and processed digitally. 

For text and other media to be integrated and transmitted digitally, it must contain series of links 

(video) that connects the continuous media (sound and video) to other media. Subarna also 

characterized a multimedia system as one whose interface to the final presentation of media is usually 

interactive, He further examined that how to represent and store information maintain the 

relationships on play back/retrieval, analog to digital conversion, Bandwidth, storage and 

compression, as the four multimedia systems. 

Multimedia like sensors have gotten relevant attention in hospitals, military education, medicines, 

industries and other sphere’s of life, especially in oil and gas operation fields because of its industrial 

impact as a monitoring, vehicle, (Obodoeze, Inyiama and Idigo 2012). This implies that international 

oil and gas companies (IOC) Operating in Niger Delta region makes progressive use of conventional 

network technologies like optics fibers and wireless technologies like radio signals for communication 

and satellite for monitoring  of oil and gas wells and their facilities. Fasasi, Maynard and Nas, (2005) 

revealed that shell petroleum and development company (SPDC) was the first international oil and 

gas company to introduce the use of wireless sensor networks (WSNs) for monitoring her over 1,000 

oil and gas wells and facilities in swamp and riverline areas of Niger delta region of Nigeria following 

the introduction of the wireless sensor network by ioc (SPDC), it has been evidently recorded that 

other international and local oil and gas firms like chevron, NNPC, Exonboile, Total & Fin elf, 

NOAC, Saipern, etc have made enormous success and optimization in their production, using remote 

(sensor) monitoring of oil and gas wells, oil rigs, natural gas leakage pipelines, real-time reservoir, 

and equipment conditions. On the   other hand, Bhatt (2007) cited in Obodoeze et al (2012) identified 

the areas of application of wireless sensor network as part of multimedia technology and other 

wireless technology to includes process monitoring, asset management, plant management, health 

safety and environmental monitoring (HSE), Productivity enhancement, and meeting other regulatory 

acts.  

 

 

 

 

 

 

 

 

Wireless sensor unit installed to prevent   Wireless sensor  

Theft and sabotage 

 

Industrial Impact Of Multimedia In Oil And Gas Field 

In recent time, most of the field equipments and assets of oil and gas industry such as well heads, 

pipelines, storage tanks, turbine, pressure valves and son on are sited in remote locations and hostile 

terrains where the weather is not favorable, this are challenges that needs efficient monitoring, 

maintaining and managing the industrial operation. The industry needs to control and monitor the 

assets in order to ensure production optimization (Mohammed, Waziri, Waziri, Wajeb, Mohammed 

and Quartulain, 2018). Oil and gas industry is leveraging different technologies both wired, wireless 

and supervisory control and data acquisition (SCADA) and recently information technology for 

monitoring controlling and maintaining oil and gas critical processes and operation (Waziri Zada et al. 
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2017). International oil and gas companies (IOC) and local oil and gas are seriously improving the 

industrial processes by enhancing safety, increasing efficiently in optimization of production through 

a large variety of multimedia sensors. 

Statement Problem 

The prevailing emerging need for oil and gas companies to control, monitor, secure, maintain and 

manage the processes in industrial assets is quite huge as it embodies critical processes and 

machineries of the exploitation, exploration, refining, transporting and marketing of the petroleum 

products. 

Oil and gas industry involves complex processes, critical and operations for exploration, exploitation, 

refining, transportation and marketing the petroleum products. The manual processing in oil and gas 

industry creates a number of problems like they are not scale well, relay based systems do not provide 

enough data and obstruct production due to unplanned down line and environmental issues. The harsh 

and hostile industrial environment in Niger delta has pose a threat on manual monitoring tank level, 

pressure relief valves, equipment condition, and integrity of pipelines, detection and localization of 

various anomalous events like fire outbreak, blockage, corrosion and leakage occurring in different 

areas of oil fields, (Mohammed et al, 2018). 

On the other hand, the advent effect of covid-19 pandemic, placed a major setback in the manual 

processes involved in oil and gas field operation, where the traditional physical monitoring of oil and 

gas facilities (pipeline surveillance). The Nationwide covid-19 lockdown by covid-19 presidential 

taskforce (2019) placed a restriction to human-human contact there by barred the manual processes in 

oil and gas industry. 

Hence, with the growing demand of fossil fuel, gasoline and other petroleum products, oil and gas 

industry needs better and convenient technologies to expand their abilities and increase productivity 

by improving their operation. Thus the need to deploy the multimedia and other wireless network as a 

monitoring vehicle to different oil and gas parameters and detection of unwanted events. Humidity, 

pressure, vibration, vandalism, temperature can cause a worst case scenario which should be detected 

earlier to avoid damage or loss. The Information gotten by multimedia and other wireless network 

about any parameter in the field is processed for decision making. This will improve the production, 

prediction/postulating maintenance for industrial equipment. 

Purpose Of The Study  

The purpose of this study is to examine the industrial impact of multimedia as monitoring vehicle on 

oil and gas field operation in Niger delta region in covid-19 pandemic specification, this study 

examined.  

1. Multimedia components and applications on oil and gas field operation in Niger delta region 

in covid-19 pandemic. 

2. Identify oil and gas companies in Niger delta region that need multimedia tools in field 

operation in covid-19 pandemic 

3. Industrial roles of multimedia components/ networks for monitoring oil and gas processes   

4. Industrial challenges facing the use of multimedia components/ networks in monitoring oil 

and gas operation in Niger delta, in covid-19 pandemic. 

Research Question 

1. What are the multimedia components and applications as monitoring vehicle in oil and gas 

processes in Niger delta region, in covid-19 pandemic? 

2. What are the oil and gas companies that use multimedia components for operation in Niger 

delta region, in covid-19 pandemic? 

3. What are the industrial roles of multimedia components/ networks as monitoring vehicle in oil 

and gas processes in Niger delta region during covid-19 pandemic? 

4. What are the industrial challenges facing the use of multimedia components/ networks in 

monitoring oil and gas operation in Niger delta region, in covid-19 pandemic? 

Hypotheses 

There is no significant difference in the mean responses of supervisory control and Data Acquisition 

(SCADA) personnel’s on multimedia components and applications as monitoring vehicle in oil and 

gas processes in Niger delta region, in covid-19 pandemic. 
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METHODOLOGY  

The study adopted a descriptive survey research design. The study was carried out in Niger Delta 

region of Nigeria. Niger delta region is a region in west coast of African Nigeria, located between 

latitude 4o15N and 4o50N and longitude 5o25E and 7o35E. The region spans over 70.000km2 (27,000 

square miles) and it’s the largest wetland in Africa, it is rich in oil and gas deposits for several 

decades with international and local oil companies activities in the area. The study area is 

characterized with prevailing presence of exploitation and exploration of oil and gas by international 

oil companies (IOC) and local oil companies. This has placed a huge demand on the use of 

multimedia and other wireless networks for optimization of production. The population of this study 

consists of 766 supervisory control and data acquisition (SCADA) System personnels in oil and gas 

companies operating in Niger delta region. A purposive random sampling technique was employed to 

sample SCADA personnel’s of oil and gas companies in Rivers State (5 personnel each from 5 

companies = 25), Bayelsa state (5 personnel each from 5 companies = 25) Delta State (5 personnel 

each from 5 companies = 25) Awka-Ibom state (5 personnel each from 5 companies = 25), Cross 

River State (5 personnel each from 5 companies = 25) and Ondo state (3 personnel each from 5 

companies = 15). Therefore, the sample size of 140 supervisory control and data acquisition 

(SCADA) system personnel’s was used for the study. The instrument for the study was a research 

questionnaire tagged “industrial impact of multimedia for monitoring oil and gas field operation in 

Niger delta region in covid-19 pandemic”. The instrument is a Forty (40) items questionnaire 

structured in likert 5-point rating scale of agreement. Cronbach Alpha reliability coefficient was used 

to test the instrument and 0.73 reliability coefficient was achieved. 140 copies of the instruments were 

administered, retrieved and analyzed using mean, and standard deviation, while z-test statistics was 

used for hypotheses at 0.05 level of significant. Mean value of  3.00 was rejected, ≥ 3.00 was 

accepted, when z-cal value is less than 1.96 the value is accepted otherwise rejected. 
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RESULTS 

Research Question 1: What are the multimedia components and application as monitoring vehicle in 

oil and gas processes? 

Table 1: mean responses of SCADA personnel’s on multimedia components and application as 

monitoring vehicle in oil and gas processes.   

S/N Items x S.D Decision 

1. Red book audio sound can be used as the highest quality sound 

transmitting device available, and the windows wave file are used in 

running personal computers windows operating environment. 

4.07 0.81 Agreed 

2. 3-D graphics design applications are used for architectural purposes 

involves in well head, manifold, pipeline, and other facilities design. 

4.39 0.82 Agreed 

3. The use of Animation to images can form a structured robot assigned 

to a particular task in the system. 

4.00 0.71 Agreed 

4. Wired networks such as fiber optics are interconnected to monitor oil 

well facilities.  

3.97 0.68 Agreed 

5. Network technologies such as satellite and radio signals are used in 

environmental monitoring of vast oil wells in oil and gas operations. 

4.17 0.45 Agreed 

6. Video conferencing application enables smooth and augmented reality 

for personnel in remote locations or in oil and gas field. 

4.03 0.48 Agreed 

7. Reservoir mass balance calculation models, well test result models, and 

stimulation models are used to achieve optimal production targets by 

linking skills, data, and tools together in real-time. 

4.00 0.75 Agreed 

8. Drilling simulation models, visualization models, automatic diagnostic 

device and real-time measurement scale model are needed while 

drilling oil & gas in order to locate the best targets. 

4.27 0.70 Agreed 

9. Reservoir models based on real time reservoir data, analysis of 4D 

seismic in-situ measurement of changes are deployed for online 

integration with well service data. 

4.05 0.61 Agreed 

10. Corrosion meters, tension force meters and free swinging strings are 

used for structural monitoring and condition monitoring of process 

equipments such as valves and rotating machinery. 

4.14 0.81 Agreed 

11. The computer systems are fed form uninterruptible power system with 

batteries connected to the main or emergency switch board for 

controlling electrical switch gear and equipment. 

3.95 0.70 Agreed 

12. Plant training simulation package model is used to monitor and control 

the feedback from oil and gas plant in real time as a backup, reload, 

and snapshots functions. 

3.35 1.25 Agreed 

13. Information management system topology is used for production 

reporting, safety management and maintenance in oil and gas field. 

3.95 0.70 Agreed 

14. Transmitter surveillance package are essentially used to monitor the 

activities on the pipelines 

4.12 0.68 Agreed 

15. Supervisory control and data acquisition system are connected with 

remote terminal units, local control system to wellheads; compressor 

and pump stations for efficient wide area communication. 

4.15 0.61 Agreed 

 Grand total  4.04 0.68 Agreed 

 Source;  field survey, 2021, x= mean ≥3.00- Agreed, otherwise disagreed: SD = Standard 

Deviation  

Table 1: Shows the mean responses of supervisory control and data acquisition (SCADA) system 

personnel’s on multimedia components and application as monitoring vehicle in oil and gas processes 

in Niger delta region in covid-19 pandemic. From mean responses obtained, SCADA Personnels 

agreed that, plant training simulation model can be used to monitor and control the feedback report 

from oil and gas plant in real time as a backup reload and snapshot function (3.35), drilling simulation 

models, visualization model, automatic diagnostic device and a real-time measurement scale model are 

needed as an essential tool while drilling oil and gas in order to locate the best target (4.27), network technologies such as 
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satellite and radio signals serves as major vehicle used in environmental monitoring of vast oil wells in oil and gas operation 

in Niger delta region during covid-19 pandemic (4.17), and wired networks such as optic fiber are inter-connected to monitor 

oil and gas facilities (3.97), amongst others were seen as multimedia components and applications for monitoring oil and gas 

field operation in Niger delta region in covid-19 pandemic. 

Research Question 2: What are the oil and gas companies that uses multimedia components as monitoring vehicle in oil 

and gas field operation in Niger delta? 

Table 2: mean responses of SCADA personnel’s on oil and gas companies that uses multimedia components as 

monitoring vehicle in oil and gas operation   

S/N Items State Location Decision  

16. Addax Petroleum   Yes 

17. Nexen Inc Yes 

18. Hardy oil and gas plc Yes 

19. Total Petroleum Nigeria Rtd Yes 

20. Petrobras Yes 

21. Nigeria Agip Oil Company Ltd Yes 

22. Shell (SPDC) Yes 

23. Chevron Yes 

24. Exxon mobil Yes 

25. NNPC Yes 

26. Ampi inter petroleum dev comp ltd Yes 

27. Aiteo group  

 Texaco pet comp Nig ltd Rivers State Port Harcourt Yes 

 Fote oil Rivers State Port Harcourt Yes 

 Belema oil producing ltd Rivers State Port Harcourt Yes 

 Dominos oil and gas services Rivers State Port Harcourt Yes 

 Eroton Rivers State Port Harcourt Yes 

 Hepzelah Nig. Ltd Rivers State Port Harcourt Yes 

 Master Energy oil and gas Ltd Rivers State Port Harcourt Yes 

 

 Integrated service ltd  Rivers 

State 

Port 

Harcourt 

Dubril oil company ltd Edo State Benin city 

 MA oil and gas Rivers 

State 

Port 

Harcourt 

New cross petroleum ltd Edo State Benin City 

 Obadon Maritime Limited Rivers 

State 

Port 

Harcourt 

Empire energy ltd Imo state Owerri 

 Lewis oil and gas Rivers 

State 

Port 

Harcourt 

South oak oil and gas 

services ltd 

Imo State Owerri 

 Beddysoa oil and gas ltd Delta State Warri TWK oil company Ondo state Akure 

 Lenimar Ocean Trawlers ltd Delta State Effurun Ab oil company ltd Ondo State Ondo 

 Bredero shaw Nig Ltd Delta State Enerhen Boblack oil and gas 

company 

Ondo State Ondo 

 Delcon Engineering 

Company Ltd 

Delta State Asaba U Air services Awka-Ibom Uyo 

 NJ exploration ltd Delta State Asaba Mofidoni Ocean Offshore 

ltd 

Awka-Ibom Ikot 

Ebekpo 

 Bayelsa Oil Company Bayelsa 

State 

Yenagoa Chibex technology Cross River Calabar 

 Gordon oil and steel Nigeria 

ltd 

Bayelsa 

State 

Yenagoa Canyon petroleum ltd Cross River Calabar 

 Oyimi petroleum ltd Bayelsa 

State 

Ekeremor Jen Drillina Nig Ltd Cross River Calabar 

 Stylus International ltd Awka-

Ibom 

Eket Jardon Flow oil and gas Cross River Calabar 

  

Source:  Field survey, 2021, x= mean ≥3.00- Agreed, otherwise disagreed: SD = Standard Deviation  
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Table 2 shows that SCADA Personnel’s agreed that all the 12 items in table 2 are oil and gas 

companies that uses multimedia components as monitoring vehicles in oil and gas operation in Niger 

delta. 

Question 3: What are the industrial roles of Multimedia components/ networks for monitoring oil and 

gas operation Niger delta region? 

Table 3: mean responses of SCADA personnel’s on industrial roles of multimedia components/ 

networks in monitoring oil and gas operation   

S/N Items × S.D Decision 

28. Wi-fi sensor connected to wi-fi network device available 

completely compatible to the mesh architecture are deployed to 

sustain the energy of a battery by utilizing shortest path routes and 

trashing redundant paths in oil field process monitoring. 

3.78 1.00 Agreed 

29. Data transmission from wireless sensors are directed to the SQL 

database through personal computer connected to Ethernet LAN or 

other programs for analysis. 

3.85 0.98 Agreed 

30. SCADA Systems for fast analysis of wireless sensor network data, 

vandalism of oil and gas facilities or wireless sensor nodes are 

detected by the left out wireless sensor nodes and signal back to 

Wi-Fi-control room  

3.85 0.98 Agreed 

31. Installation of small scale wireless sensor closed circuit television 

(CCTV) camera gadget around the oil and gas facilities provides 

24 hours surveillance 

4.07 0.93 Agreed 

32. Installation of a cyber-physical architecture system with wireless 

network will provides adequate monitor and control cover, the 

physical activities in oil and gas industries 

3.92 0.89 Agreed 

33. Robust and reliable multi-hop communication of video-audio 

conferences propagate wide area reporting, data gathering and 

control over large production sites, pipelines and other  oil and 

facilities   

4.07 0.68 Agreed 

34. Computerized emergency process shutdown alerm system takes 

action when the process goes into a malfunction or dangerous 

state. 

4.07 0.74 Agreed 

35. Other telecommunication system such as: access control, drilling 

talk-back, meteorological/sea wave reader, ship communication, 

antenna/tower etc system uses human and computer wired/wireless 

communication for monitoring, observation, messaging in oil and 

gas field operation 

3.92 0.87 Agreed 

 Grand Total 3.94 0.88 Agreed 

   

Source: field survey 2021, × = mean ≥ 3.00 Agreed, otherwise Disagreed: SD: Standard Deviation  

 

Table 3: Shows the mean responses of supervisory control and data acquisition (SCADA) system 

personals on roles of multimedia components/networks in monitoring oil and gas operations in Niger 

delta region during covid-19 pandemic. From results obtained, SCADA personals agreed that, 

installation of small scale wireless sensor, closed circuit television (CCTV) camera gadgets around oil 

and gas facilities will provide 24 hours surveillance (4.07), Installation of a cyber-physical 

architecture system with wireless network will provide a reliable and adequate monitor and control 

over the physical activities in oil and gas industries in Niger delta region, (3.92), and the use of 

SCADA Systems for fast analysis of wireless sensor network data, vandalism of oil and gas facilities 

or wireless sensor nodes are detected by the left out wireless sensor nodes and signal back to Wi-Fi-

control room (3.85) amongst others are the roles of multimedia components/ networks in monitoring 

oil and gas operations in Niger delta region. 
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Research Question 4: What are the industrial challenges facing the use of multimedia components/ 

networks in monitoring oil and gas operations in Niger delta region? 

Table 4: mean responses of SCADA personnel’s on industrial challenges facing the use of 

multimedia components/ networks in monitoring oil and gas operations in Niger-delta region. 

 

S/N Items × S.D Decision 

36. Oil and gas field in Niger delta region are faced with security 

challenges using multimedia and other wireless sensor network in 

monitoring operations. 

3.78 0.93 Agreed 

37. Highly skilled manpower is a major issue in efficient and reliable 

deployment, installation and maintenance of multimedia technologies 

and other wireless technologies in oil and gas field in Niger delta 

3.71 0.87 Agreed 

38. Protection of multimedia gadgets and other wireless sensor networks 

communication links pose a threat to its use in oil and gas 

exploration/exploitation in Niger delta 

4.21 0.85 Agreed 

39. Battery energy conservation of multimedia/wireless sensor networks 

poses a threat to its use in oil and gas industries in Niger delta region. 

3.96 0.90 Agreed 

40. Environmental interference and aging of multimedia components/ 

network  

3.78 0.87 Agreed 

 Grand Total 3.88 0.88 Agreed 

 Source: field survey 2021, × = mean ≥ 3.00 Agreed, otherwise Disagreed: SD: Standard Deviation  

 

Table 4: shows the mean responses of supervisory control and data acquisition SCADA system 

personals on industrial challenges facing the use of multimedia components/networks in monitoring 

oil and gas operations in Niger delta region, from result obtained, SCADA personnel’s agreed that, 

the protection of multimedia gadgets and other wireless sensor networks communication links pose a 

threat to the use of its components in oil and gas industries in Niger delta (4.21), environmental 

interference and, aging of multimedia components/ networks can affect the efficiency and reliability 

monitoring and control in oil and gas industry in Niger delta (3.78), amongst others are the industrial 

challenges that can be encounter using multimedia in oil and gas operation in Niger delta region. 

Table 5: 2-test analysis on mean responses of SCADA personnel’s on multimedia components 

and application as monitoring vehicle in oil and gas field operation in Niger delta region in 

covid-19 pandemic 

Category N × SD DF @ 2-Cal 2-Cril Decision 

Supervisory control and data 

acquisition (SCADA) personnel’s. 

140 4.04 0.68 138 0.05 0.87 1.96 Accepted 

 

Table 5 shows that the z-calculated value (0.87) was less than the z-crit value (1.96) therefore, the 

null hypothesis was accepted. Thus, there is no significant difference in the mean responses of 

SCADA personnel’s on multimedia components and application as monitoring vehicle in oil and gas 

field operation in Niger delta region in covid-19 pandemic. 

 

DISCUSION OF FINDINGS 

Findings of the study on multimedia components and application as monitoring vehicle in oil and gas 

processes in Niger delta region in covid-19 pandemic revealed that each of the tools identified 

therewith were considered as some useful multimedia components as monitoring vehicle in oil and 

gas field operation in Niger delta region. The finding agreed with the definition of multimedia by the 

Enclopedia Britanpica online cited in Rockwell, Geofrey, and Andrew (2014) defines any computer 

delivered electronic system that allows the user to control, combine, and manipulate difference types 

of media such as text, sound, video, computer graphics and animation, memory storage, digital binary 

data, telephone, television and other information technologies, as multimedia. The study also 

conceptualized the study of Wazir: et al (2017) who reviewed that oil and gas industry is leveraging 
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technologies, both wired and wireless and SCADA systems for monitoring, controlling and 

maintaining oil and gas critical processes and operations. 

The findings of this study on the part of industrial challenges of multimedia in monitoring oil and gas 

operations in Niger delta region revealed that skilled manpower is a major issue in efficient and 

reliable deployment, installation and maintenance of multimedia technologies and other wireless 

technologies in oil and gas field in Niger delta. This finding agreed with the view of Obodoeze, 

Inyiama and Idigo (2012) who postulated that apart from security issues, that technical challenges or 

difficulties are faced on daily basis in the oil and gas sector in Niger delta region during deployment 

and utilization of wireless sensor network. 

 

CONCLUSION 

This paper pointed out the need for battery energy conservation of the various multimedia/wired and 

wireless components for adequate and reliable field operation of transmitting and receiving 

information, this paper also made emphasis on installation of cyber-physical architecture system with 

wireless network in order to provide proactive monitoring and control over a wide area of oil and gas 

facilities in Niger delta region. 

 

RECOMMENDATIONS 

Electrical electronics engineers and computer engineers/scientist should be consulted on building the 

following:  

1.  A battery system of wireless media network sensors that will be durable for a longer time: 

This will enhance reliability in energy needed in monitoring oil and gas facilities in Niger 

delta region especially in remote areas. 

2. An efficiently reliable cyber-physical system that can surveillance pipelines, wellheads and 

gas wells, manifolds etc against physical insecurity: This will help mitigate the level of theft, 

destructions, human-human contact that can cause contracting corona virus or   the spread in 

oil and gas industries in Niger delta region. 
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