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future alternative to our energy Sources. The d 2| gas resource. This paper is cxdl g
multi-disciplinary approach to the exploitation R ndlUfll‘ u,b; exploration. gathering lrc,- i~
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transmission and utilization.
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Introduction

Energy, as defined in physics. is “the ability to do gl o
abundant in nature. These include energy from the sun (solar), wate B ](;ﬂt‘nl . hdl)‘ dng
hydrocarbon (oil and natural eas) (Nelkon, 1994). Natural gas is a Vit __[ Th the Cierg,
supply chain and it is one of the cleanest, safest, cheapest SOUrces of (:infzrlg?(.b here have be
misconceptions about the “gas™ that is used to power SOme motor VélllC €5 as cmg Ratury| g,
Of course, this is erroneous because the word “diesel fuel” ls’uscd.sy!lonyinolf.bly With gy,
Natural gas is one of the natural resources with a wide gCOgl’aPh_lC"‘] (.!lS[I'lbLlIlOln SUCE:A1 gy
found in the territorial realms of many countries in the world. It. Is esllma[ed‘lhflt Nigeria hyg B
least twice as much gas as oil, with an estimated 124 trillion cubit feet (l*_CD Of'P”WEﬂ 84S Tesery,
and another 45 trillion cubit feet (tcf) which remains undiscovered despite large quantities b,
flared daily. Natural gas is found either in associated form mixed with crud.e oil In a reservoy; or
in non-associated form where it is found above or on top of the crude L).ll n-a well reseryg,
(Okeke and Sobotie, 2002). Natural gas is a naturally-occurring gaseous mixture of h}_’dl'UCarbOn
gases found in underground reservoirs. In its pure form, it is colourless, odourless, an»d It gives off
a great deal of energy when it is burnt. When it is burnt, it releases very lo»_v Ie\ic! of harmfy| by
products into the air. The composition of combustible hydrocarbon gases 1s given 1n Table |.

work". Various sources of energ .
t

Table 1: Composition of Combustible Hydrocarbon Gases

HYDROCARBON GAS/ % COMPOSITION

OTHER GASES
Methane 70-95
Ethane ~
Propuane
Butane 0-20
Heavier hydrocarbon
Carbon dioxide 0-8
Oxygen / 0-0.2
Nitrogen 0-5
Hydrogen sulphide 0-5
Water vapour 0-5
Rare gases Mraces
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echnigues seismic explor %
carth. usually as an aig

,\_md Transmission of Natural Gas
alion iy :’:L'::Jhc ‘“"f""" for gus by the use ol seisnuc exploratory
archine 1,01} “?l SCISMIC energy “.) Pxnhc beneath the surface ol ”M‘-
and Nt‘?tmlf'k‘mmmlc deposits ol u‘||‘ oas or minerals, ‘hm also tor
carth’s gy \'L studies. In- exploration \L‘I.\Il\[)lnrj_'.\,’. the mgtlmd N
s e 15 ace elag _'M\ o measure the elastic propertics. Variation and
sarely. pore fluids, Exploration ‘\‘“L Propertics are usually indicative of changes in lithology ©!
as great ds I50km, Howevey su-.\'m()]og_y has been ilPPl‘IC‘(I for subsurface investigation ol depths
resolving power is *‘"ig”ii‘ic‘ulm”, S particularly useful for depths up to 10km and T
methods 1o this depth regime é‘\llncr than the resolving ability of other remote geop
its oil and gas reserves, C,\T[)i(aI'; '—LCHUSC this region of the carth's subsurface includes nearly all off
S Seismology plays a prominent role in the energy industry.
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Gathering: Once a potengjy| Natural
is the duty of a team of drijjjy, al gas deposit has been located by a team ol explorationists. |

g experts -
exist and at the same time uclT APETLS to actually dig down to where the natural gas s thought to
processing. The decision lecumg the drilled natural gas to a common collection point for further

1Cr 06 not to drill a well depends on a varicty of factors, not the

least of which are the econom
0 ~ ‘haroans e s 3 [ T
. . iy dcpcn(h o ‘|:1m (_'h‘“(lt[crlgucg ol the pmcnli;ﬂ gus reservolr. T'he exact Dl;lccmcm
he drilled. the chumc[er-i%li; leflely of factors. including the nature of the potential v T
; stics o subsurf ) ‘ e
be o of the subsurlace geology, and the depth and size of the target

l

c best way gain 4 h

g:;o?ﬁs i@ le)xil:z Tnl]g ‘;]LLL': E:Fj?l}s‘(LIHCIi[Tg of subsurface geology ;mvcl the pplcmi;_ll for nu[urgl gas
o the earth’s crust l:) i [‘:)1. 5, o dnu an cxpl()ml.oiry \Vttll. This consists ol uuluqliy dlggmg
addition to looking for natural e study of the composition ol‘ the ugdergmun;l Iuyc:‘s'm detail. In
oain a better “”df;ﬁtandino ;1} Eds, the nfj‘cd.to examine the drill cuttings and fluids 1s important o
o . & of the geologic features of the areas. Exploratory wells are only drilled
[ Whe_le Othcr data has indicated a high probability of natural gas formation, and then
logged. Logging refers to. - =

‘mine . K B o .
Perfmmm? Ilesls d“'“.“:’, or after the drilling process to allow well operators 10 mONIor the
progress of the well drilling and 1o gain a clearer picture of subsurface formation. Monitoring logs
czm‘ ensure that [’hﬁ correct drilling equipment is used and that drilling 1s not continued if
unfavourable conditions develop.

Treatment: Natural as we know it in its-final state is much different from the natural gas that is

brought from underground up to the wellhead. Although the processing of natural gas is in many

respects less complicated than the processing and refining of crude oil. it is equally as necessary

before it is piped to consumers. The natural gas used by consumers is composed almost entirely of

methane. However, natural gas found at the wellhead, although still composed primarily of
methane, is by no means as pure. Raw natural gas comes from three types of wells: oil wells, gas
wells and condensate wells. Natural gas that comes from oil wells is typically termed “associated
gas”. This gas can exist separate from oil in the formation (free gas), or dissolved in the crude oil
(dissolved gas). Natural gas from gas and condensate wells, in which there'is little or no crude oll,
is termed “non associated gas”. Gas wells typically produce raw natural gas by itself, while
condensate wells produce free natural gas, and once separated from crude oil (if' present) it
commonly exists in mixtures with other hydrocarbmm prin;ipal]y ethane, propane, butane and
pentane. Natural gals processing consists of separating all the various hydrocarbons and fluids
from the produced natural gas to produce what is known as “pipeline quality” dry natural gas. The
processing is done at the wellhead (point of extraction) and at centralised processing plants. The

actual practice of processing natural gas to pipeline dry gas quality levels can be quite complex.
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Omotive Fuel: The use ol compresse of relincd petroleum D“’du- t

. [
x ]'I-\]n_‘:’ CON o
4 s caused by petrol upg

fuel IS Increas; 5 i - . th
IS InCreasingly gaining recognition duc 10 sollution

S yspheric Pé
| in the internatior : ; - .
instability cte. Countries like U y
The use of CNG gjye SA
' o & T

with increasing concern about @tmos lesg)
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(NGC, 2002). ﬁ i; vital to briéﬂ)’ point out here the safety aspects ot CMG Fomp: Petrol;

.

ional market. Crude oj] ¢

wal,

Density Relative to Air: Compressed natural £33 at _normql l:;]:?l:m\;]; :::Nddl?;:bw g,
dense (0.555 g/em’) than air and when released from ll?‘q hc\uvier than air at 3?‘ /
disperse into the atmosphere (Ababio, 1990). Petrol V"p()Lj" i P —.
and therefore takes longer to diffuse and dispcr%{ Il}“{q”}“();‘)“:}z;s‘ : daKes
more dangerous than CNG. Note that the density ol airis 1557 &= - o .
2. Flammability Limit (Volume % in Air): The flammability limit .Ql_ EI\;G}ihD% While tp,,
of petrol is 1%. This means that more natural gas must mix with air before the mixture Can
become combustible than is the case with petrol. e
3. Detonabilit)}jLLinﬁt (Volume % in Air)-]The (letunabillily limit of CNQ]zer’d pC[TLﬂ dre 6 3g,
and 1.1% respectively. More natural gas 1S required in air than petrol vapour in orger
detonate it in the presence of any naked flame or spark. . ; =

4. Minimum Ignition Energy in Air: This is the amounl‘of enf_:tgy re.qu!.ted 1o selchu.dl
amount of CNG: air mixture and gasoline: air mixture aflame, i.e. to ignite each mixyyre
This energy level is lower for CNG than it is for petrol. Thus, more energy 1s needed to el
CNG on fire than required quantity of petrol.

5. Auto-Ignition Temperature: The temperature at which the compr‘essed natural gas become
auto ignited is much higher than that of petrol. This temperature for CNG and for petro| j
540°C (1004°F) and from 228'C-471°C (440-880"F) respectively.

6. Diffusion Coefficient in Air: The rate at which CNG will diffuse into the air is faster thy,
that of petrol. This diffusion rate is called air diffusion <'oqﬁficicilr and 1t is 0.16¢cm/s
(0.0016m/s) for CNG and 0.05cnv/s (0.0005m/s) for petrol. The significance of this is that it
is more difficult for CNG to remain in the atmosphere than petrol. Thus fire hazard persisis
longer with petrol. ‘ ,

7. Heat Release Rate: The rate at which heat is released in case of fire is lower for CNG than

for petrol. In view of this, it becomes obvious that CNG is safer than petrol as a fuel.
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METHANE — STEAM i i
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The hyd‘rogcn 1S Mixe it il
Some of these Cactiong are o

pure state, 18 a very

. _ «ts named above.
on, Nitrogen, etc (o produce some of the products n

Vit H Vel 20
VL(-'J 3 M) 2 H\
\L \L.(K)
Nitrogen Hydrogen

mmoniq

=@ / NH2
\ NH,

Ure
CH NH

A for fertilize,

o) YH,0 - CH.NH, +0H
l

Methylamine
Methylamine is used fo; Making nylon

G B R H H
155 1hooali il 2 )
-C- C—C~C-C~c-
Sl
H ol e o
Polythene is used for plastic and nylon

-CH; -CH-CH,-CH-CH,-Cy..

Polystyrene is used for making see-through containers and lighting ﬁxtur.es

-CH. - CHCN-CN,-CHCN---

Polypropenonitrite is used for textile production
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Use as Liquefied anura{’eﬂs (LNG): When natural gas 18 coolgcl o uboul ~260"F (-525.6" 0,
it results in the condensation of the gas Into liquid tqrm. known as Liqu@rdl
_This is uselul particularly for the (ransportation of natural gas, singe Lj\!;(\l
/600) of the volume of gaseous natural gas. Because i iy + G

conomical those stranded natural gas deposits for Which(:;'
3

NG is typically transported by specialized typy,

quto refrigeration: & process in which the L[;ri
are countered by the energy lost {rom LN(J
vessel, The increased use of LNGQ
ts that were previously unecnnumju‘s
gas, allowing it to be 5hipp:$

normal pressure
Natural Gas (LNG)
takes up about one-six hundredth (1
1o transport, LNG can serve to make ¢
construction of pipelines is uneconomical.
with insulated walls, and is kept in liquid form by
is kept at its boiling point, so that any heat additions
vapour that is vented out of storage and used to power the
vital for the production and marketing of natural gas deposi
to recover. LNG takes up much less space than gaseous natural

more efficiently.
Fuel cells powered by natural gas are extremely exciting and 4
S i £ . . o s ¢ dar
promising new technology for clean and efticient generation of electricity. They have the .lb”_lt
[ l )'

to generate ele_cq'icity using electrochemical reactions as opposed to combustion of fossil fuels
generate electricity. Essentially, a fuel cell works by passing streams of fuel (usually H‘)-ang
oxidants over electrode that are separated by an electrolyte. This produces a chemical reaction th:

electricity without requiring the combustion of fuel, or the addition of heat as :
f electricity. When pure H, is used as fuel and pure Oxylg;;

n that takes place within a fuel cell produces only water

Use of Natural Gas Fuel Cells:

generates
common in the tradition generation 0

(0,) is used as the oxidant, the reactio
heat, and electricity. 4

-

Use as ﬂatural Gas Liquids (NGLs): NGLs can be recovered from gas streams which are richer
in !'leawer hydrocarbons. These liquids have high market values and find applicﬁtions either in
their raw form as solvents, feedstock (for production of various chemicals) and liquid fuels or
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For those who have apprehensions gty

{ 0881 the use of natural gas, it h ; Al natural gas
is far safer than other fossil fue|s. ¢ of natural gas, it has been shown thal natural g

- being capital intensive ; R.eseliv.ations that are held about investment in the natural gus‘.
e AT V€ and requiring appropriate technology is outweighed in terms of
long-term profitability. Th; Widespread use of natural gas will helg cushion the pinch that is felt
e S thp prices of petroleum products like kerosene, diesel. and petrol.
plans are nderwaly for Nigeria to supply natural gas through pipelines to other West African
countries under a scheme known as West African Gas Project (WAGP). Nigeria is already
supplying gas 1o European countries through the Nigeria Liquetied Natural Gas (LNG) project.

Recommendation
To help the natural gas sector to develop the following recommendations are hereby
suggested to boost this sector:
o Establishment of a National Energy Institute where researches on the other myriad uses of
natural gas can be carried out. Government, the private sector, multi-national companies
should be encouraged to contribute (o this endeavour.

59

Volume |



1 Annual 8881, Conterence UL M

Book of Readimes

o Growing and well-planned urban centies like M can be usedas smaded g,
Yl

and industrial purposes. Thes ot projecy 0
|

use of natural gas for both domestic i
the laying of a comprehensive pipeline network o houscholds e the differeyy, \1'\1”1\"' g
the town and measuring the positive mpact that gis constmption can then hy n”“‘t\ :
to protect the natural environment {rom winton deforestation. L-“HI[\}

\

ol this sector should be exclyg
' Heg|

and tacihities for the development
Iy
]“‘

e Equipment
faxation and exercise.

e Government should endeavour to enf ]
by 2008. This will lead to proper atilization of naturd 7 i e
lhrc much needed investments that will help check youth restiveness, “““”‘l’f“_\’lnan k_‘l(‘“ \.“1

e  Government should adopt programmes that will bring :lhn.ul less dcpcmlt‘ljt‘)’ on ¢y,
and it derivatives and at the same time bring about orientation on the usc of Natury) L’}:\Q iy

orce the policy ol zero-tolerance level [y v
= sy
| oas and al the Same time fe
& ¢ hl”]l . |

ab

it benefits. g
Reflerences _ R ers Lid, Onitsh:
Ababio, 0.Y. 1990: “New Schoo! Chemistry™ /\I'l']Cilll‘Ll FL‘[} | uhi\l.\l 1u i n"]‘”l\P l
Learmonth, J. 1985: “Petrolcum Open Learning: Gas Flow Measurement . Fetroley,,
Learning, Aberdeen, Pp 1-49. ' p— Py
Matthews, P. 1996: “Advanced Chemistry™ Cambridge University FTESS. -imbridge, LI
and 194. « = . dublishers )3
Nelkon, M. 1994: “Principles of Physics™ Hart-Davis Educational Publishers. Londqy, P
153, and 200. _ TR
NGC 2002: “Natural Gas Utilization in Nigeria™ Nigertan Gas Company Ltd.. Warri, Pp 4

NLNG 2002: “Unit 1100 Operating Manual: Acid Gas Removal™; Nigerian Liquefieq Nﬂ.lt

Gas Company, Lagos, Pp1-17.
Okeke, F.C. and B.M. Sobotie
National Petroleum Corporation, Lagos, Pp | and 2

lrill

2002: “NNPC School Enlightenment  Lectures™ Nige,
&Ly,
7. !

I

60

Volume |




