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There are two things that are recently
trending all over the globe:  one is
LNG; and the other is shale gas. In
the automotive sector, Africa is 
focusing on CNG vehicles rather
than LNG ones at present. The LNG
in Africa will also be used as export
commodity. For example, a private
US company, Anadarko, is studying
the potential of development and
commercialisation (export) of LNG in
Mozambique. 

Meanwhile, as one of gas rich
region, Africa also has several shale
gas reserves. Thanks to fracking 
(fracturing) method, the gas can be
exploited and enrich the existing gas
production. This could give an extra
encouragement for African governments
to create a (bigger) Natural Gas
Vehicles (NGVs) segment.

The other trend—apart from the
world widely popular CNG for 
vehicles- what has been circulating 
in the global market is the biogas 
industry. Converting organic waste to
renewable gas and a more eco-friendly
fuel (reducing green house gas 
emission) is a brilliant initiative.

Africa is positively moving forward
towards a more biofuels continent.
Countries like Ethiopia, Ghana,
South Africa, Tanzania, Sierra Leone,
Mali, Cape Town, etc have
employed bioenergy production 
projects. Various biogas projects are
also run in Burkina Faso, Ethiopia,
Ghana, Kenya, Senegal, South
Africa, Tanzania, and Uganda. 

Most projects are used to cater
domestic (household) needs and to
generate electricity on a small scale.
Meanwhile, a private automaker in
Ethiopia plans to build a -reasonably
large- biogas plant to cater the 
automotive segment. Once purified,
the gas will be used to power bifuel
cars produced and sold by the 
company-Holland Car.

Meanwhile, in the CNG for vehicles
segment, Mozambican Energy
Minister Salvador Namburete has

underlined the importance of using
natural gas as a substitute for 
imported liquid fuels. Natural gas—
which is available in the region- has
the potential to halve fuel bills for
transport and industry. At present,
Mozambique is Africa’s second NGV
nation after Egypt.

Meanwhile, in the first NGV nation,
the Government of Egypt announced
in June its plan to increase diesel fuel
and natural gas subsidies by 50 
percent in the current financial year
that begins on July 1st. According to
planned budget, LE 15 billion will be
allocated for gas subsidy. 

The proposal was made as Egypt
Government wished to enhance the
quality of life of its citizens after the
political uprising in February. 
Prime minister's spokesman Ahmed 
Al-Samman was talking about 
"assuring a market economy within a
framework of social justice".

However, as the government recently
turned down loans from the IMF and
World Bank, in July it was reported
that the country is set to introduce
Value-Added-Taxes (VAT) and reduce
energy subsidies. 
The country also aims to reduce the
budget deficit in fiscal year ending
June 2012 to 8.6 percent of GDP.
Nevertheless, natural gas is recog-
nised as an increasingly important
fuel in this area. Natural gas is a
cleaner, cheaper alternative to
petroleum products. 

South Africa is also looking at the
adoption of eco-friendly vehicles such
as those with bifuel CNG/petrol 
system. Last year October, Green
Transport Summit was held in South
Africa to find ways of cutting down
vehicle emissions.  It was suggested
that natural gas/methane should be
used to replace conventional fuels to
reduce carbon emission from the
transport sector. Gauteng is the 
pioneer city in South Africa that 
introduced NGVs in its vehicle fleet
with the conversion of cars to bifuel
CNG/petrol technology.

Countries that wish to adopt NGV
programs are commonly facing a
cliché questions: Which should be
provided first, the fueling facilities or
the vehicles, the chicken or the egg?
History shows that many successful
NGV nations have sufficiently 
invested in the fueling segment first
(and keep adding NGVs through
vehicle conversions bit by bit at the
same time). Nevertheless, there are
countries that tackle the vehicle sector
first, creating a market (demand for
gas) before boosting the fueling 
facilities, such as Nigeria. 

Whether one starts from the fueling
or vehicle segment, at the beginning
of the program, switching public and
private fleets to NGVs is a must.

This is needed to ensure that 
sufficient number of vehicles will 
consume a significant volume of gas -
thus helping pay the ROI in a good
time-frame. Incentives from public
(and private) sectors, for both 
fueling and vehicle segments, are
also a must.

Different types of natural
gas/methane fueling stations widely
used all over the world include:

® Stationary or conventional 
refueling station;

® Mohter –and-daughter stations;

® Mobile Compressed Natural Gas
(CNG) or Compressed
Biomethane/Biogas (CBG) refueling
station;

® VRA : Vehicle Refueling Appliance
and home refueling system;

® LNG refueling station;

® LCNG refueling station;

® Simple LNG transportation and
storage method.

See also another article about the
various types of natural gas refueling
stations in this magazine.

CNG, biogas, and shale gas for
vehicles in Africa
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Il y a deux choses dont on parle
récemment partout dans le monde
c’est d’une part le LNG et d’autre
part le gaz de schiste. Dans le 
secteur automobile, l’Afrique vise 
plutôt le CNG que le LNG pour le
moment. Le LNG, en Afrique, sera
cependant aussi utilisé comme 
produit d’exportation. Par exemple,
Anadarco une compagnie privée US,
étudie le potentiel du développement
et de la commercialisation ( export )
du LNG au Mozambique.
Entre-temps, en tant que région riche
en gaz, l’Afrique, également, possède
plusieurs réserves de gaz de schiste.
Par la méthode de fracturation, ce
gaz peut être exploité et enrichir la
production du gaz existant. Ceci 
pourrait donné un extra encouragement
aux gouvernements africains à créer
un ( plus grand ) NGVs segment.
Un autre secteur- mis à part le 
populaire CNG pour véhicules
répandu dans le monde entier- pris
en considération dans le marché 
global  est celui de l’industrie du 
biogaz. Convertir les déchets 
organiques en gaz renouvelable et
en carburant écologique ( réduction
des émissions de gaz à effet de
serre) est une brillante initiative.

L’Afrique se dirige positivement vers
l’avant au sein d’un continent utilisant
des bio-carburants.  Des contrées
comme l’Ethiopie, le Ghana ,
l’Afrique du Sud, la Tanzanie, le
Sierra Leone, le Mali, Cape Town,
etc ont réalisé divers projets de 
production de bio-énergies. Divers
projets en biogaz sont en cours 
également au Burkina Faso, Ethiopie,
Ghana, Kenya, Sénégal, Afrique du
Sud, Tanzanie et Uganda. La plupart
de ces projets alimentent des besoins
domestiques ( alimentation des
familles) et pour générer de l’électricité
à petite échelle. Un industriel privé, en
Ethiopie, envisage cependant, de
construire une usine de production de
biogaz ( raisonnablement importante)
pour alimenter le secteur de l’automobile.
Une fois purifié, le gaz sera utilisé
comme carburant dans des véhicules
bi-carburants produits et vendus par
la Compagnie Holland Car

Pae ailleurs, dans le cadre du CNG,
au Mozambique, le Ministre pour
l’Energie Salvador Namburete, a
souligné l’importance d’utiliser le gaz
naturel comme substitut des carburants
liquides importés. .Le gaz naturel, dis-
ponible dans la région, a le potentiel
pour diviser par deux la facture du
pétrole utilisé dans le transport et 
l’industrie. Arès l’Egypte, le Mozambique
est la seconde nation NGV.

Dans cette première nation, le
Gouvernement Egyptien annonçait en
juin son intention d’augmenter les
subsides de 50% pour le diesel et le
gaz naturel dans le courant de 
l’année financière qui commence le
1er juillet. En accord avec le budget
prévu, 15 billions de LE seraient
alloués au gaz. Cette proposition a
été faite parce que le Gouvernement
Egyptien , après l’escalade politique
de février dernier, souhaitait améliorer
la qualité de vie de ses citoyens Le
porte parole du premier ministre,
Ahmed Al-Samman parlait ‘’ d’assu-
rer une économie de marché dans
un cadre de justice sociale’’. 

Cependant, comme le gouvernement
a récemment réduit les emprunts à
l’IMF et à la Banque Mondiale, il a
été annoncé en juillet que le pays est
prêt à introduire la taxe sur la valeur
ajoutée (TVA) et va réduire les subsides à
l’énergie. Le pays souhaite également
réduire le déficit budgétaire de 8,6
% du PNB pour l’année fiscale se 
terminant en juin 2012. Nonobstant,
le gaz naturel est reconnu comme un
carburant important en croissance
dans la région. Le gaz naturel est une
alternative plus propre et moins chère
comparée aux produits pétroliers

L’Afrique du Sud envisage également
d’adopter des véhicules écologiques
tels que des véhicules bi-carburants
CNG/essence. En octobre dernier,
le Green Transport Summit s’est tenu
dans cette région en vue de trouver
des solutions pour réduire les 
émissions de polluants
des véhicules. Il y a été suggéré que
le gaz/méthane  soit utilisé pour
remplacer les carburants traditionnels

afin de réduire les émissions de carbone
dans le secteur du transport. Gauteng
est la ville pionnière qui a introduit dans
sa flotte les NGVs en convertissant ses
véhicules en bi-carburants.

Les régions qui souhaitent adopter les
programmes NGV sont souvent
confrontés aux questions classiques
telles que : que faut-il envisager en
tout premier lieu les stations de 
fourniture ou les véhicules  ( chicken
and egg problème) ? Le passé nous
indique que beaucoup de nations où
le NGV a été introduit avec succès,
ont investi en tout premier lieu dans
le domaine des stations de fourniture
tout en ajoutant pendant la même
période des NGVs au moyen des
techniques de conversion de véhicules
en bi-carburants. Il y a cependant des
régions qui ont attaqué les véhicules
en premier lieu, créant un marché
(demande de gaz) avant de construire
les stations de fourniture telle qu’au
Nigeria. Que l’on démarre par l’une
ou l’autre méthode , au début du
programme, il est absolument 
nécessaire de s’occuper des flottes
de véhicules publiques ou privées.
Ceci est indispensable pour qu’un
nombre raisonnable de  véhicules
consomme un volume de gaz suffisant
pour amortir les installations dans un
temps normal. Les subsides des 
secteurs publiques (et privés) tant pour
les stations que pour les véhicules
sont hautement souhaités également.

Différents types de stations de 
fourniture gaz/méthane largement
utilisés dans le monde:
® Stations de fourniture stationnaires
ou conventionnelles
® Stations mère/fille
® Stations mobiles CNG ou CBG
(bio-méthane/biogaz comprimé) 
® VRA (Vehicle Refueling Appliance)
petit compresseur à domicile branché
sur réseau
® Stations LNG
® Stations LCNG 
® Transport et stockage de LNG

Voir aussi l’article au sujet des différents
types de stations de fourniture de
gaz naturel dans ce magazine.

CNG, biogaz et gaz de schiste
pour véhicules en Afrique
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Er zijn twee energie dragers die 
momenteel overal in de wereld erg in de
belangstelling staan: een is LNG en de
andere is leisteen gas. In Afrika richt de
automobielsector zich momenteel meer
op CNG-voertuigen dan op LNG. De
LNG in Afrika zal ook worden gebruikt
voor de export. Zo ook bestudeerde
onlangs een bedrijf uit de private sector,
Anadarko, het potentieel van de 
ontwikkeling en commercialisering
(export) van LNG van uit Mozambique. 

Ondertussen heeft Afrika, als een gas
rijke regio, ook nog verschillende 
leisteen gasreserves. Dankzij de nieuwe
“fracking” methode, kunnen deze 
gasreserves worden benut en zo de
bestaande gasproductie versterken. 
Dit zou een steun in de rug kunnen zijn
voor Afrikaanse regeringen bij het verder
uit breiden van het aardgas voertuig
(NGVs) segment. De andere 
tendens -afgezien van de in de wereld
zeer populair CNG voor voertuigen- waar
de aandacht op gericht is, is de biogas
industrie. Organisch afval omzette in 
hernieuwbaar gas als een meer 
milieuvriendelijke brandstof (vermindering
van uitstoot groen huis) is een briljant 
initiatief. Afrika maakt duidelijk 
vooruitgang op de weg naar een “multi
biofuel continent”.

Landen als Ethiopië, Ghana, Zuid-Afrika,
Tanzania, Sierra Leone, Mali, Kaapstad,
enz. zijn bio-energie productie projecten
gestart. Verschillende biogas-projecten
worden ook uitgevoerd in Burkina Faso,
Ethiopië, Ghana, Kenia, Senegal, 
Zuid-Afrika, Tanzania en Oeganda. 
De meeste projecten worden gebruikt om
aan de binnenlandse (huishouden)
behoeften tegemoet te komen en voor het
genereren van elektriciteit op een kleine
schaal. Tegelijkertijd heeft een private
autofabrikant in Ethiopië plannen om een
redelijk grote-biogasinstallatie te bouwen
om hier mee in te spelen op het automotive
segment. Na zuivering, zal het gas 
worden gebruikt voor het aandrijven van
bifuel auto’s, geproduceerd en verkocht
door het bedrijf Holland Car
Ondertussen, in de CNG voor 
voertuigen segment, heeft
Mozambikaanse energie Minister
Salvador Namburete het belang 

onderstreept van het gebruik van 
aardgas als invaller voor geïmporteerde
vloeibare brandstoffen. Aardgas -wat
beschikbaar is in de regio- heeft het
potentieel om de brandstofkosten voor
transport en industrie te halveren. Op dit
moment is Mozambique, Afrika’s tweede
NGV natie na Egypte.

Tegelijkertijd heeft de regering van
Egypte, de eerste NGV natie, in juni zijn
plan aangekondigd om de subsidies op
diesel en aardgas met 50 procent te 
verhogen, vanaf juli 1st . Volgens het
geplande budget, zal LE 15 miljard 
worden toegewezen voor gas subsidie.
Het voorstel werd gemaakt in het kader
van de wens van de Egyptische overheid
om de kwaliteit van leven van haar 
burgers te bevorderen. Woordvoerder
van minister-president Ahmed Al-Samman
sprak over “waarborging van een 
markteconomie in een kader van sociale
rechtvaardigheid”.

Echter, de regering heeft onlangs 
leningen van het IMF en de Wereldbank
afgewezen. In juli werd gemeld dat het
land start met de invoer van toegevoegde-
waarde-belastingen (BTW) en 
energiesubsidies verminderd zullen 
worden. Het land zal ook streven naar een
vermindering van het begrotingstekort, tot
8,6 procent van het BBP, in het fiscale jaar
eindigend juni 2012. Niettemin, wordt
aardgas erkend als een steeds belangrijker
brandstof. Aardgas is een schoner en
goedkoper alternatief voor 
aardolieproducten. Zuid-Afrika kijkt ook
naar de adoptie van milieuvriendelijke
voertuigen zoals die met 
bifuel-CNG/benzine systemen. 
Vorig jaar oktober, werd de Green
Transport Summit gehouden, in 
Zuid-Afrika, om te komen tot oplossingen
om de uitstoot van voertuig te 
verminderen. Er werd gesuggereerd dat
aardgas/methaan moet worden gebruikt
ter vervanging van conventionele 
brandstoffen en ter vermindering van de
koolstof uitstoot van de vervoerssector. 

Gauteng is de pionier-stad in Zuid-Afrika
die NGVs heeft geïntroduceerd in haar
wagenpark met de conversie van auto’s naar
bifuel CNG/benzine technologie.
Landen die willen starten met NGV 

programma’s worden vaak 
geconfronteerd met de cliché vraag: wat
moet eerst worden verstrekt de tankstation
faciliteiten of de voertuigen; de kip of het ei? 
De recente geschiedenis leert dat vele 
succesvolle NGV Naties voldoende 
hebben geïnvesteerd in het eerste 
segment, een uitgebreid tankstation 
netwerk (en tegelijkertijd opstarten en 
doorgaan met het toevoegen van NGVs
via voertuig conversies). 
Toch zijn er ook landen, zoals Nigeria,
die eerst starten met de automobielsector,
totstandbrenging van een vraag gestuurde
markt, om zo een stimulus te creëren voor
de bouw van de tank faciliteiten. Of men
uit aanbod model (tankstations en 
infrastructuur) begint of van uit het vraag
model (productie, import en conversie
van voertuigen) het overschakelen van
openbare en particuliere wagenparken
naar NGVs blijft een must. Dit is nodig
om ervoor te zorgen dat een voldoende
aantal voertuigen een aanzienlijke 
hoeveelheid gas zal verbruiken, waardoor
de ROI binnen een acceptabel 
tijdsbestek kan plaatvinden. Prikkels van 
openbare (en particuliere) sectoren, voor
zowel tanken en voertuig 
segmenten, zijn dan ook een must.

Verschillende soorten aardgas/methaan
tank stations die veelvuldig gebouwd en
in gebruik zijn wereldwijd:

® Stationaire of conventionele tank 
stations;

® Moeder en-dochter stations;

® Mobiele, gecomprimeerd aardgas
(CNG) of gecomprimeerde bio
methaan/Biogas (CBG), tank stations;

® VRA: Voertuig tank installaties en 
thuis-tank systemen;

® LNG tanken station;

® LCNG tanken station;

® Eenvoudige LNG transport en opslag
methode.

Zie ook het andere artikel over de ver-
schillende soorten aardgas tank stations
in dit tijdschrift.

CNG, biogas en leisteen gas
voor voertuigen in Afrika
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® To install around 50km gas
pipeline;

The stations, conversion centers, and
gas pipelines projects were to be
completed during the first 2 years of
the project commencement. 

So far, 4 CNG stations are in 
operation, while the other 4 are under
construction or about to be built.

® To convert 50 diesel buses to
CNG

® To buy 1,000 units of (OEM)
Dedicated CNG buses over a 
five-year period. 

The “CNG bus” initiative is yet to be
started.

South Africa

® To add 4 more CNG stations
around the 3rd quarter of 2012

The country is aiming at the conver-
sion of petrol vehicles to CNG (bifuel
system). Initially, cars are the target

for this conversion. 
It is also expected that taxis, public
bus fleets, garbage trucks will be
converted to bifuel system and 
powered by compressed biogas.

So far, the goal of the conversion is
not expressed in exact figures.

Tanzania

It is expected that 8,000 government
vehicles will be retrofitted to bifuel
system.
Biogas (biomethane) generation plant
is also expected to be built to cater
the fuel-for-transport potential
demand. This is part of CREATING
methane/natural gas vehicles seg-
ment in this country-an active
approach to start the NGV industry.

Tunisia

® To buy 100 OEM CNG buses

® Around 20 more bifuel cars are
expected to be added to Tunisian
NGV fleet soon.

Short and long-term NGV targets
Studies, trial projects, demonstrations
programs in the NGV and CNG 
station segments have been 
conducted in various African 
countries.

Those countries are mostly starting 
trials and, therefore, commencing
NGV programs focusing on bifuel
CNG/petrol technology for cars.
Some countries are exploring the
great benefits of dedicated (100 
percent) CNG technology for buses.
Africa has not yet explored the 
LNG-for-vehicles technology.

At the end, the NGV system can be
applied to any type of Light-Duty
Vehicles powered by petrol, diesel,
or even LPG (upon conversion).

Below are the targets/expectations
from some of those NGV countries.

Egypt

® To have 300,000 NGVs;

® To operate 390 CNG fueling 
stations

Both targets are expected to be
achieved by 2012. 

Mozambique

® To add 100 more CNG buses
for Maputo (total 150 buses, of
which 50 units have arrived in
Mozambique)

® To convert minibuses in Maputo
and Matola Cities (presently there
are 2,000 units of those minibuses—
so called “chapas”-- in both cities).

® To convert government fleet to
NGVs

Nigeria

® To convert 50,000 vehicles to
run on natural gas (within 3-4 years
time frame but yet to be realised);

® To build 10 CNG stations;

® To open 2 conversion workshops;
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The International Energy Agency (IEA)
will soon issue the 2011 World
Energy Outlook (WOE) in
November. Part of the report, “The
potential for, and the implications of,
a Golden Age of Gas” was released
last June. 

The report underlined the increased
role of natural gas in the global 
energy basket. It suggests that we
are entering a ‘golden age’ of 
natural gas, while mentioning the era
of “oil’s twilight” and the need for
new mainstream alternatives.

World gas projection and the 
potential growth in NGV industry in
year 2035 is also presented in this
report.

Among those factors highlighted in
the summary, the IEA noted:

® The abundant natural gas
resources located across the globe;

® The unconventional (new) gas
resources such as shale gas, coalbed
methane (CBM), etc;

® The Golden Age of Gas Scenario
(GAS Scenario) indicating with a
more constructive outlook for gas;

® The projection that global gas
consumption will increase by half.
Gas will represent 25 percent of the
world energy demand.

Global primary gas demand is
expected reach 5.1. trillion cubic
meter (tcm) in 2035, 1.8 tcm more
than today and bigger than what
have been projected in the WEO
2010 New Policies Scenario for
2035.

Gas trades between the main world
regions will increase by a bit more
than 100 percent (more than double). 
China will be the main gas consumer
while Russia, one of the biggest gas
exporters will further diversify its client
base to countries outside Europe.

The world NGV market

The report describes several NGV
scenarios-with projections of potential
growth in the NGV population
around the world. One of the 
scenarios indicates that 186 million
NGVs can be reached by 2035.

Under this a ‘high-impact low-probability
[HILP]’ scenario, more than 5.7 
million barrels of oil would be
replaced by gas. Meanwhile, the
low scenario suggests that 30 million
NGVs would be on the road by
2035, displacing less than 1 million
barrels per day and less than 2 
percent of demand.
More complete reviews about global
gas and NGV outlook—from IBP,
IGU, and IEA--are available at Asian
NGV Communications August 2011
edition. To subscribe this magazine,
email asia@ngvgroup.com, or 
download it for free at www.asiangv.com; 
www.ngvjournal.com.

“The potential for, and the 
implications of, a Golden Age of
Gas” report can be downloaded at
http://www.worldenergyoutlook.org
/docs/weo2011/WEO2011_Gol
denAgeofGasReport.pdf .

BP 2011 review: Largest
increase in commercial
renewable energy since
1973

Meanwhile, the BP Statistical Review
2011 indicates that world primary
energy consumption grew by 5.6
percent in 2010, the largest increase
(percentage-wise) since 1973.

Oil prices averaged the second 
highest level on record, and 
therefore oil showed the slowest
growth rate at 3.1 percent, yet 
reaches a new record level of 87.4
million barrel a day. 

Being cheaper per unit of energy
than oil prices, growth in natural gas
was 7.4 percent. 

Various energy organisations and
analysts see that natural gas is 
entering a flourishing era in the near
future and in the long-term.

The BP Energy Outlook 2030 with
projections of long-term energy trends
is available at
http://www.bp.com/sectiongeneri-
carticle800.do?categoryId=903713
4&contentId=7068677 

IEA and BP analysis indicates
the possibility of a Golden Age
for gas industry 
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Various types of natural gas
refueling stations 
The fueling technologies for
methane/natural gas vehicles
(NGVs) develop over years. 
The system is not only to provide
Compressed Natural Gas (CNG) but
also Liquefied Natural Gas (LNG) for
vehicles. As purified biogas 
(so-called biomethane) has the same
character as natural gas, this 
renewable gas can be used to fuel
any types of NGVs. 

Thus, NGVs can run on compressed
biogas/biomethane (CBG) or 
liquefied biogas (LBG). Biogas has
very high methane content after
being purified (from 60 to 95 or
even 100 percent, depending on the
purification), and, thus, can be injected
to CNG or LNG fueling system.

Essentially, there are three types of
fueling system: CNG fueling station,
LNG station, and LCNG station.For
the CNG refuelling, the range includes:

® Conventional station;

® Mother-daughter station;

® Mobile refuelling;

® Vehicle Refueling Appliance (VRA)
or home refuelling unit.
Conventional and mother stations are
connected to gas pipeline. 

This system is also known as online
fueling system in some Asian 
countries. Meanwhile, virtual CNG
station refers to those not connected
to pipeline, but instead, obtaining
fuel supply form CNG trailers (CNG
transported in big CNG cylinders via
a trailer).

On the other hand, LNG fueling 
station is meant for catering LNG
vehicles demand, the LCNG fueling
station offers the flexibility to have
both LNG and CNG refuelling 
facility in one site. 

As Africa is still focusing on
CNG/biogas vehicle segment, 
this article presents some examples
and diagrams from various types 
of CNG refuelling station.

Home refueling system /
Vehicle Refuelling
Appliances (VRA)

An example of home refueling 
system, and the leader in this 
segment, is BRC FuelMaker’s 
system.
BRC FuelMaker home 
refueling falls under either
of two categories: Multiple
or Single Compression
Module Units. Depending on
your 
refueling requirements, a 
single or multiple, or any 
combination of the two, can
be configured to meet your
needs. The product is not
only popular in its home
country USA and Italy, but also
all over the world. Australia,
Czech Republic, and Japan also

produce CNG home refuelling appli-
ances for residential use (at home) or
very small fleets (with multiple VRAs) of
off-road vehicles and cars.
Connect the gas pipeline (for 
example, at home) to the VRA and
you can start refueling your NGVs.

To learn more about conventional station, visit
http://www.galileoar.com/en/faq-virtual-pipeline.php,
http://ks.waykiki.com/eng/pdf/CNG_conventional_station.pdf,
http://www.imw.ca/products/natural-gas-compressors.php 

Stationary (conventional) CNG fueling station

Mother –daughter CNG fueling stations
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Module CNG station

This system offers a “Plug-and-Play”
unit that allows owner of CNG 
station to connect the “module” to
fuel supply (gas pipeline or CNG
storage) and start injecting gas to
vehicles. If station owners use this
system, there will be either less space
required to install the whole refuelling
unit, or, more space available for
vehicles. 

Thus, the cost of land, as well as
fueling equipment, can be reduced. 
For example, Galileo´s Microbox®
exclusive “Plug-and-Play” CNG 
refueling stations contain all 
components required to regulate,
measure, compress and deliver
CNG in the safest and most effective
manner. The system is explosion
proof module, saves major 
construction costs and delays, 
characteristic of other designs. 

Start up of this unit only requires 
connection to utility services. Its 
compact design, portability and 
simple reconnection facilitate eventual
expansion, relocation and financing
of this equipment.

The whole compact system requires
small space as the unit dimension is
around 4.3 x 2.4 x 3 m (length x
width x height). 
The Microbox®  can be installed
either on the ground or on the 
roof -to even save more space.

Meanwhile, Nanobox© is Galileo´s
other Plug-and-Play CNG 
compressor-package, specifically
designed for NGV fleets and 
medium sized CNG filling-stations.
This equipment provides a convenient
and attractive solution for the needs
of this market. The package 
integrates compression, storage and
CNG dispensers in a single unit.

The dimension is about 2.4 x 0.9 x
2.4 m (l x w x h).

Galileo´s Femtobox® is a Plug-and-
Play CNG compressor-package,
specifically designed for small NGV
fleets and very small CNG filling-stations.
This equipment provides a convenient
and attractive solution for the needs
of this market. The package integrates
compression, storage and CNG 
dispenser in a single unit. 

Other CNG compressor-dispenser
compact unit includes Kwangshin’s
GEO-M, etc.

For more information, please visit:
http://www.kangv.org/english/inde
x.asp,
http://pttweb2.pttplc.com/web-
ngv/en/kw_df.aspx,
www.galileoar.com, 
www.kwangshin.co.kr, 
www.brcfuelmaker.it.  

NGV JOURNAL, 
THE FIRST WORLDWIDE
NGV NEWSPAPER

.com

HAVE UNLIMITED ACCESS TO OUR MAGAZINES

ngvjournal.com
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There are various Natural Gas
Vehicle technologies presently 
available in the market. Those
include:

® Dedicated CNG or compressed
biogas or LNG
Heavy-Duty Vehicles (HDVs) 
especially buses, garbage trucks,
three-wheelers, motorcycles are often
using the dedicated (100 percent)
CNG technology. 
The HDVs, especially trailers, 
heavy-commercial/goods vehicles,
and some garbage trucks also 
commonly employ LNG technology.
Meanwhile, biogas can be 
compressed into CBG as a substitute
or to be mixed with CNG, therefore
CBG can be used to power NGVs
as well. The liquefied biogas (LBG)
works as LNG.

® Bifuel
With this system, motorists can
choose whether to use methane
(CNG or CBG) OR petrol. Motorists
can switch easily from one fuel to the
other (only one fuel is used at a
time). The system is mainly used in
Light-Duty Vehicles (LDVs). 

® Dual fuel 
This system is also known as Diesel
Dual Fuel or DDF. The system is
designed for vehicles to run on a 
mix of diesel and methane (CNG, or
LNG, or compressed biogas) or on
one of the fuel. 
The DDF technology is mainly used in
HDVs although it is also possible to
implement this system in LDVs.
Hardstaff OIGI® dual fuel 
technology is applicable to L-HDVs.

® Diesel-to-gas
The technology allows Light to
Heavy-Duty diesel vehicles to be 
converted to NGV system. 
Omnitek offers diesel-to-gas 
conversion kits and supplementary
equipment to run fully on natural
gas/methane. Meanwhile, Landi
Renzo offers conversion kits that
allow LDVs to run on a mix of diesel
and methane.

® Repowering
The Korean system offers whole
engine replacement system for 
vehicles to run on dedicated CNG.

Driving with two fuels 
technology

According to Wikipedia, bifuel 
vehicles are vehicles with multifuel
engines capable of running on two
fuels at different times. 
On internal combustion engines one
fuel is petrol or diesel, and the other
is an alternate fuel such as natural
gas/methane (CNG, CBG), LPG, or
hydrogen. 

The two fuels are stored in separate
tanks and the engine runs on one
fuel at a time, unlike 
flexible-fuel vehicles ("dual-fuel"),
which store the two different fuels
mixed together in the same tank, and
the resulting blend is burned in the
combustion chamber. Bifuel vehicles
have the capability of switching back
and forth from one fuel to the other,
manually or automatically.

The most common technology and
alternate fuel available in the market
for bifuel petrol cars is natural gas
(CNG). Normally, standard petrol
vehicles are retrofitted in specialized
shops, which involve installing the
gas cylinder in the trunk and the
CNG injection system and electronics.
In the NGV industry, the bifuel 
vehicles are those that run on
CNG/petrol system. 

Diesel conversions

Because diesel engines are 
compression ignition engines, and
lack spark plugs, to operate a diesel
engine with an alternate combustible
fuel source such as natural gas as the
main fuel diesel oil is used for the
ignition of the gas/air mixture inside
the cylinder (a portion of diesel oil is
injected at the end of the 
compression stroke, thereby 
maintaining the original diesel 
operation principle).

Dual fuel operation means the engine
uses two fuels (gas and diesel) at the
same time, as opposed to bifuel
which would mean the engine could
have the option of using either fuel
separately.

There are usually two types of 
conversions - low speed (below
1,000 RPM) and high speed
(between 1200 and 1800 RPM).

The OEM, QVM, and 
conversion vehicles

OEM NGVs are available in many
countries around the world. The
NGVs are made directly by vehicle
manufacturers. Cars, vans, buses,
trucks, pick-ups, three-wheelers using

A short overview of NGV technology
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methane technology, can be found in
various countries.

In Europe, OEM sales of light-duty
cars and vans with a European
Whole Vehicle Type approval are
accompanied by a CoC (Certificate
of Conformity). Also, registration of
such vehicles must be approved by
the national road authorities in all EU
countries and also other countries
accepting EC type approvals. China
and Japan also produce OEM NGVs. 

Qualified Vehicle Modifier (QVM) is
conversions of brand new vehicles
(by other party) with the explicit 
support of the OEM vehicle 
manufacturer. 

In Europe, such conversions would
normally be made in line with the
ECE R115 regulation and the 
customer will have all normal 
warranties (some directly from the
manufacturer, and some from the
QVM). Some QVMs are also 
produced in Asia.

In the Asian region, many car makers
offer “CNG variants”. Brand new
vehicles are fitted with CNG kits by

certain certified conversion 
workshops once the car was bought
from a dealer. Depends on the model
and the car makers, but normally less
warranty is offered.
For the after-market conversion 
solutions, the region (ECE R115 for
Europe) or country normally impose
local regulations to be met by the
converter.

Only licensed conversion workshops
with certified and skilful engineering
staff are allowed to carry out the
conversion.

The vehicle makers will usually not
accept any warranty or product 
liability claims for failures which can
directly or indirectly be attributed to
the conversion.
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Bifuel taxis after market
conversion 

The Nigerian Independent Petroleum
Company (NIPCO) Plc that works
within the downstream segment of
the oil and gas industry and 
promoter of CNG for vehicular fuel,
plans to convert 500 vehicles to run
on CNG for free before end of
September 2011. The taxis will be
equipped with bifuel CNG/petrol
technology.

Taofeek Lawal, NIPCO’s spokesman
said that by May this year the firm
had already donated nearly 200
conversion kits to the local taxi 
operators and also converted the
vehicles into CNG at no cost.

NIPCO has built a modern 
conversion workshop with high-tech
facilities in all its CNG retail outlets.
Lawal informed that four out of the
eight CNG refuelling stations
licensed have been serving the NGV
drivers. Two other stations are 
expected to be opened soon.

The CNG is employed as vehicular
fuel in Nigeria as part of the effort to
incorporate alternative fuel vehicles
technologies and to reduce 
dependency on liquid fossil fuels.

NIPCO and Nigerian Gas Company
(NGC) of the Nigerian National
Petroleum Corporation (NNPC) 
created a joint venture to supply the
CNG facilities that include a big gas
compression plant, dispensing station
and NGV conversion workshop.

CNG buses and various targets
Another private company working on
oil and gas industry is also very keen
to join this market. Apart from 
planning to build CNG fueling 
stations across Nigeria, there is also
a scheme to convert around 250
diesel buses to CNG. 

Upon the success of the conversion
program and CNG bus operation,
OEM CNG buses might be imported
from overseas. The initial target is to

bring 200 CNG buses per year,
totalling 1,000 buses within 5 years. 
Meanwhile, when starting the NGV
project, NIPCO targeted to see
50,000 NGVs in Nigeria within 3-4
years (NIPCO presentation in 2007). 

Around 10 units of CNG fueling
facilities were planned to be built by
the company.  These targets are yet
to be achieved.

Benefits of CNG 

Using CNG in transport sector also
brings economic savings to motorists,
as well as improves the quality of the
environment.

On mile- to-mile basis, CNG is over
40 to 55 percent cheaper when
compared to petrol and diesel
respectively. This is based on the
May 2011 price of CNG and liquid
fuels.

Maintenance cost is lowered as due
to the complete combustion of
gaseous fuels, the lead fouling of
spark plugs is eliminated, stressing
that CNG fuel systems are sealed,
thereby preventing any spill or 
evaporation losses, said Lawal.

As natural gas does not contaminate
and dilute the crankcase oil, there
was increase in the life of lubricating
oils. 

CNG in vehicles also substantially
reduces vehicular exhaust emissions -
carbon monoxide, carbon dioxide
and un-burnt hydro-carbons, 
compared to diesel and petrol.

For more benefits of using natural
gas in transport sector, please 
read NGVAfrica edition April 2011,
page 22. 
Download the magazine for free at
http://www.ngvjournal.com/en/
magazines/ngv-africa.

Nigerian targets for conversions
and OEM NGVs and CNG stations
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An exclusive chat with Ernest
Ekwunife, the general manager of
ABG Oil and Gas Nigeria Limited, a
subsidiary of ABG Group of
Companies Limited, an energy 
company based in Abuja and Lagos
Nigeria. Ekwunife has diverse business
interests spanning the oil and gas
industry and energy world in totality.

Ernest Ekwunife shared his experience
with NGVAfrica in Germany during
an exhibition and workshop on
Natural Gas Vehicle held in Berlin
Germany dated 7-9 June 2011.
Ekwunife spoke about how his 
company has contributed immensely
to the pioneering and development
of usage of compressed natural gas
both for power generation and 
vehicular purposes, his management
approaches and the myriad of 
çchallenges facing Natural Gas 
market in Nigeria.

He described the efforts made so far
by his company in developing a 
stable NGV/CNG market in
Nigeria. The company's initial plan
was to have a joint venture with
NNPC in building standard 
compressed natural gas stations
which will be promoted by
Nationwide Unity Transport, CNG
Conversion and Equipments Limited
and ABG Energy Generation Limited,
all subsidiaries of ABG group.
The company planned to obtain gas
supply initially from Ajaokuta
Pipeline, which is about 246km from
their provided massive land by
NNPC in Abuja town. Later, it was
decided to start off in Lagos State,
due to the cost of running a Virtual
Pipeline System on such a long distance
considering the poor condition of the
road and the poor condition of the
pipelines due to vandalism. To get a
better overview of getting high quality
equipments for the project, various
visits were made to turnkey stations
builders in South America, Europe,
Middle East and North America. 

Ekwunife explained that ABG has
concluded an agreement with two
foreign firms -one Canadian and one
Italian- for their projects. He said

there are no contracts signed as the
financial aspects of contractual terms
is yet to be met by ABG, and only
after that has been done that these
companies can commence operations
as it is contained in their agreements.
He said the reason why it seems as
if ABG has delayed in deploying its
first station despite having the 
pioneer status when it concerns
CNG/NGV in Nigeria is because it
has focused on creating market(s)
that will promote its investment to a
substantial degree and not depending
on the patronage of the public: what he
called as “an exit strategy”. ABG wants
to make sure that a complementary
market (gas consumers) for the 
investment is created before funding
was injected. “What I am telling you
now was the mistake some made in
this industry in Nigeria and they
regretted it”. Whatever patronage
that will come from the public will be
a bonus to ABG’s investment.
“Now that we are good to go, since
we have been able to create at least
two markets to complement our pro-
posed investment, which are:

1. A transportation scheme with high
capacity buses and cars in Lagos
State under the platform of Public
Private Partnership (PPP)  with dual
combustion engines of Natural Gas
and Diesel;

2. Gas is supplied through a virtual
pipeline system to their committed
numerous consumers in Lagos state
for power generation purposes
through the sister company –ABG
Energy Generation Limited. In fact,
with this in mind, the firm is targeting
to build the biggest CNG stations
network in the whole of Africa. This
will come in phases and in different
locations in Nigeria.

The Federal Government of Nigeria
has been very supportive, added
Ekwunife. The government has given
a massive land in Abuja to ABG to
build a compression site (fueling 
station with CNG compressor).
The government is also ready to
grant them other assistance when
needed. For now, there are just very

few functional stations in Nigeria,
and they are all doing quite good.

Ekwunife indicated that the firm will
be glad to have a foreign investor as
a partner considering the huge 
investment target. Both companies
are expected to share strengths to
form a strong alliance. He said the
major challenge the CNG/NGV
industry is facing in Nigeria is 
unstable power supply. As a result,
investors must triple their investment 
in areas where power supply is 
consistent. Investors have been 
clamoring to government to do 
something about that. 

“We are taking off with our first
phase of project in Lagos state
before the second quarter of the 
year elapses” Ekwunife reiterated. 

Finally, he congratulated the 
management of NGV
Communications Group for the 
successful outcome of NGV Berlin
conference, he said the conference
did not only create a platform to
meet almost all the major CNG 
station builders in the world, but has
also put in the minds of Nigeria crew
that visited-who were guided by
Ekwunife-to see to it that such an
event/workshop can be organized
in Nigeria in the nearest future both
for commercial and awareness 
benefits.

By: Ernest Ekwunife, ABG Oil and
Gas Nigeria Limited, Nigeria

Nigeria to create NGV market
and build CNG stations

Ernest Ekwunife from ABG Oil & Gas
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In early July, Transportes Publicos
de Maputo (TPM), a public bus 
company introduced the first 32 units
of compressed natural gas (CNG)
buses on Mozambique largest and
capital-Maputo City. The company
are still waiting for 18 more of the
imported CNG buses to be cleared
by the custom. The buses are 
imported from India. The first batch
of the buses is going to be operated
on the busiest roads, including those
to the districts of Boane and
Marracuene. The bus operator also
plans to open new routes, said TPM
chairperson Silvestre Constantino.
FTC representative Luis Mhula 
guaranteed that the 100 more buses
would be delivered to Mozambique
by the end of August.

The benefits for bus operator

The buses will reduce waiting times at
its terminals and bus stops in Maputo
and the neighbouring city of Matola.
The TCM expects that its fuel cost will
be significantly cut as locally produced
natural gas will be use to power the
buses instead of imported liquid fuel. 
Before the CNG buses arrived, the
company has only 85 buses serving
commuters in Maputo and Matola.

Target

A total of 150 CNG buses have
been ordered to improve TPM 
service. According to Energy Minister
Salvador Namburete, 20 more
CNG buses are imported by the 
private sector. Nevertheless,
Constantino said that 500 buses are
needed to meet the demand.
The conversions of government fleets
to CNG system are expected to be
implemented soon as steps are taken
to speed up the conversion process.
More public minibus-taxis (chapas)
are expected to be converted to 
bifuel CNG/petrol system.

Financing

Namburete previously underlined the

importance of using natural gas as a
substitute for imported liquid fuels
because of its potential to halve fuel
costs for transport and industry. As
per TPM experience—using the 2
CNG buses it has previous to the
imported ones, it costs only 25,000
meticais (each) to operate two CNG
buses on one of the longest routes in
the city. Each bus travelled through
2,373 kilometres distance and 
consumed 1,264 kilogramms of 
natural gas during the 12 days survey. 
Meanwhile, operating a diesel bus
costs TPM 50,000 meticais of fuel
over the same route and period.
The government offers the required
financing for the procurement of the
150 buses. For this purpose, 565
million meticais loan is provided by
Transport and Communication Fund
(FTC). The funding also covers spare
parts to maintain the buses, two tow
trucks, and four other vehicles that
will provide technical assistance.

CNG fueling facilities

The vehicles are using CNG filing
station facility of Autogas company.
Jose das Neves, general manager of
Autogas, said that Autogas refueling
facility can refuel 50 buses in five
hours.
Maputo and Matola presently has
two CNG filing stations- each have

the capacity to provide fuel for 150
chapas and 30 buses.

Conversion to NGV system

There are three vehicle conversion
centers in Maputo, where 283 
vehicles have already been
retrofitted. Of these, 268 are private
vehicles, the majority of them “chapas”.
The conversion rate slowed down in
2008 when oil prices slumped
down. However, as the government
plans to convert state fleets to CNG
system, the conditions have now
been created to advance more rapid
conversion activities, with the 
involvement of the state-owned fuel
company Petromoc, according to
Minister Namburete. Petromac has
become a shareholder in Autogas,
the company which carries out the
conversions. 

Availability of fuels 

Mozambique has 127.4 billion cu m
(1 January 2010 est.) of natural gas
reserves. The gas is pumped from the
Temane gas processing plant in
Inhambane province. Meanwhile, the
annual cost of importing petroleum
fuel rose from 300 million dollars in
2004 to more than 530 million 
dollars in 2010. 

Mozambique to buy more CNG
buses and convert state vehicles
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Biogas projects are gaining grounds
in various countries around the
world. Unlike some alternative 
energy, the biogas production is 
popular in both wealthy and less
prosperous countries. It is a “clean”
fuel alternative that pulls off all 
socio-economic classes in society. 

From big industries and/or vehicle
fleets in Austria, China, North
America, Germany, Spain,
Switzerland, Sweden, UK, etc to
small communities in Cambodia,
India, Nepal, Sri Lanka, Tanzania,
Vietnam, etc have many biogas 
projects of various scales.

The good news of biogas production
is its “cradle-to-cradle*” attribute, a
lifecycle that is not just efficient but
essentially waste free. Its raw 
material is converted to biogas while
its by- product is used as fertilizer, to
grow the raw material.

According to University of Florida,
biogas production is carbon-neutral
and does not add to greenhouse gas
emissions.  Further, any consumption
of fossil fuels replaced by biogas will
lower CO2 emissions.   

Its production involves anaerobic
digestion process, which is a natural
process whereby organic matter is
broken down by bacteria in the
absence of oxygen to produce 
biogas. The gas is a renewable 
energy source, both for heat and
power. Alternatively, the carbon 
dioxide and other impurities can be
removed to produce biomethane
which can be used as a transport
fuel (to fuel NGVs) or injected into
the gas grid. The treated material
(digestate) can be used as a fertiliser
and soil conditioner.

Although it can be used to supply
energy for industrial, power 
generation, domestic (household)
segments, surveys and studies have
proven that using biogas to power
transport segment (vehicles) is the
most effective way.

At present, Germany and Sweden
are among the leading biogas
nations. Nevertheless, there are also
African leaders in terms of innovation

in the bioenergy sector. At least eight
countries in this continent have 
various biogas projects.
Below are some examples of biogas
projects in this continent.

Ethiopia

Holland Car, a local car maker,
developed several models of bifuel
cars: Abash Executive and Awash
Executive biogas sedans. 
Instead of using CNG/petrol, the
Ethiopian company aims at supplying
the cars with compressed
biogas/petrol. Biogas can be either
injected to the natural gas pipeline
grid or directly transferred to CNG
fueling station. The gas has similar
disposition as CNG and therefore
can be used to power Natural Gas
Vehicles.

To facilitate this, the company aims to
construct a biogas plant on
50,000sqm site in Burayu, near
Addis Ababa in Ethiopia.
Human and animal excretion and
other organic wastes from 
agro-industries and other sources will
be used as raw material to generate
biogas. Over 1 million cubic liters of
waste can be collected from Addis
Ababa alone. The initial production
capacity is expected to reach
500,000 liters of gas during the first
year of its operation.

Holland Car said that biogas as
vehicular fuel is around 25 percent
cheaper compared to petrol.

Ghana

In Ghana, the Bill and Mellinda

Biogas projects in Africa
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Gates Foundation created 
waste-to-energy plant to produce 
biogas and biodiesel from wastewater. 
It combines water treatment and
power generation in which waste
water from sewage treatment is 
transformed into biogas. The gas is
used to create electricity.

Part of the resulting organic matter is
converted to biodiesel.

The benefits of this project:

® Wastewater treatment for the
region offers less polluted waste
water and, thus, less related diseases;

® It is a low-cost energy source;

® Organic matters (such as waste
water, landfill, etc) by itself will
decompose and release unused
methane to the atmosphere. 
This helps cause greenhouse gas
effect which results in unfavourable
climate change. Converting the
organic waste into biogas and
using/burning the gas (methane) to
carbon dioxide before it is 
discharged into the atmosphere, 
eliminates the greenhouse gas effect.

South Africa

Novo Energy has built a biogas 
dispensing station on a landfill site
near Or Tambo International airport
in Kempton Park City in Gauteng
Province of South Africa.  The filing
station is intended as part of a
demonstration project for 
biogas-powered vehicles (NGVs). 

Light-Duty to Heavy-Duty Vehicle fleets
are expected to be retrofitted to
NGV system and become the 
consumers of biogas. 

Using biogas to power cars/vehicles
can offer 15-25 percent savings on
fuel bills, according to Novo.

Meanwhile, another company, CNG
Holdings said that switching to CNG
system gives car owners 35-40 
percent total savings (considering fuel
cost and fuel efficiency).  
Driving 100 km with a C230
Mercedes will cost around R77.14
on petrol and only R45 on CNG.
With conversion costs around ZAR12
500 per car, they can be recovered

after around 39,000km of driving
(depending on the type and size of
vehicle).

Meanwhile, Southern African
Bioenergy Association (SABA), the
biggest association for biofuels and
biogas in Southern Africa, gathers
partners from agriculture, science,
manufacturing industry and policy
and is committed to a positive per-
ception of bio energy in public. 

Tanzania
Engineers without Borders and the
Tanzanian partner organization
Mavuno are inducting Biogast, a 
biogas project for Tanzania.
The four-phase project aims to 
develop and construct a small biogas
plant for rural areas in the country. 

Tanzania also benefits from the
Tanzania Domestic Biogas
Programme that sets up a project for
commercialization of biogas for
household.

Africa

The Africa Biogas Partnership
Programme (ABPP) is a joint venture
between the Dutch Directorate-General
of Development Cooperation (DGIS),
the Netherlands Development
Organization (SNV) and Humanist
Institute for Development Cooperation
(Hivos). Together with in-country 
public and private partners, the ABPP
is set to develop commercial biogas

sectors in Burkina Faso, Ethiopia,
Kenya, Senegal, Tanzania, and
Uganda.

On the other hand, throughout the
region, a project called Biogas for
Better Africa was created. 
The project aims at the improvement
of health and living condition in
Africa. The work includes increase in
soil quality (the by-product organic
fertilizer in the biogas plant) and 
creation of new jobs in the biogas
sector; prevention of soot formation
during cooking in the households
(often open wood burning) that also
causes respiratory diseases and 
creation of local markets for farmers;
contribution to climate protection.
The target is to install 2 million rural
biogas plants within 10 years.

Note:

Cradle to Cradle Design (sometimes
abbreviated as C2C, or Cradle 2
Cradle, or in some circles referred to
as regenerative) is a biomimetic
approach to the design of systems. It
models human industry on nature's
processes in which materials are
viewed as nutrients circulating in
healthy, safe metabolisms, according
to Wikipedia. 

It suggests that industry must protect
and enrich ecosystems and nature's
biological metabolism while also
maintaining safe, 
productive technical metabolism for
the high-quality use and circulation of
organic and synthetic materials.
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largely neglected problem in
Tanzania. Access to energy is a 
crucial, and often overlooked, 
component for social development
and economic growth. The role of
energy is critical in achieving the
Millennium Development Goals
(MDGs). Though energy itself does
not cause development, it is a 
necessary condition for particular
end-uses. ‘Demand for energy is a
derived demand: people do not
want energy in itself but the energy
services it provides – cooking, 
lighting, heating, water pumping,
transport, etc’ (DFID, 2002). Energy
has a wide array of impacts.
Affordable and accessible energy
allows the poorest to be included in
development. Women and children
in rural areas spend time and effort
collecting firewood and fetching
water over long distances. Alternative
energy options reduce the drudgery
of such activities, freeing up time and
increasing productivity.

A range of energy sources contribute
to energy consumption in Tanzania.
Traditional biomass in the form of
wood fuel and charcoal contributes
to 91 percent of total primary energy
supply. In rural areas, 98 percent of
the population relies on wood fuel,
whereas in urban areas 85 percent
utilise charcoal (HEDON, 2004).
Though average figures are 
misleading disguising regional 
variations, they serve to illustrate an
important dependence on traditional
biomass over other energy sources.
Low-income households use wood

fuel and charcoal primarily for 
cooking, heating and small 
agro-industries, and kerosene for
lighting. Traditional biomass in
Tanzania centres on collecting,
felling, distributing and consuming
forest wood, severely increasing the
rates of deforestation in the country.
The Chairman of the Tanzania
Association of Foresters, commented
that 92,000 hectares of natural
forests are lost per annum because of
the extensive use of charcoal and
unplanned manner of tree-felling –
whereas ‘replenishment of forests is
only 25,000 hectares in a year’
(Guardian, 2006). 

The smoke from indoor cooking from
wood fuel leads to acute respiratory
infections. This is the third largest
cause of death and disease in 
developing country households using
biomass. ‘Local air pollution causes
as much as 4 million premature
deaths each year. Nearly 60 percent
of this total are the deaths of children
under the age of five as a result of
exposure to dirty cooking fuels… the
economic losses caused by the 
billions of cases of respiratory 
illnesses -which result in reduced 
productivity and lower life 
expectancy- amount to at least
US$350 billion per year, or 6 
percent of the GNP of developing
countries’ (World Bank, 2000).
Reducing the negative impacts of
using traditional biomass requires
shifting household consumption
towards cleaner burning, affordable,
accessible fuels; ultimately environmentally

Commercializing domestic biogas in
Part 1: Understanding 
biogas and the Tanzanian
energy context

Biogas. What is it? How does it
work? Most importantly, what does it
mean for a rural Tanzanian 
household? This article aims to 
develop a critical understanding of
the energy situation in Tanzania and
how biogas can serve as an 
alternative and truly sustainable 
energy source. This article will 
elaborate on the energy situation in
Tanzania and the role of biogas 
within this context. Thereafter, it will
explore issues introducing a national
market-oriented domestic biogas 
sector for mass dissemination in
Tanzania.

First and foremost, what is biogas?
Biogas is a combustible odorless gas
that results from the anaerobic
decomposition of organic material.
Put more simply, animal manure for
example (when left in the absence of
air) will produce gas that burns. 
This gas can be used as a source of
energy for cooking and lighting –
ideal for rural households that rely
predominantly on firewood and 
charcoal. A livestock-keeping 
household with several cows could
easily benefit from installing a biogas
unit. The process is simple to 
understand, though the chemical
reactions taking place are far from
straightforward. The cow dung is
mixed with water and fed into the
underground digester (see picture),
where the process of anaerobic
decomposition takes place (in a
digester). This process will constantly
produce gas for consumption as long
as feeding is constant. The amount of
gas, and the time it can be used will
vary depending on the size of the
biogas plant (in relation to the
amount of feeding). The resulting 
biogas has a high methane content
which is suitable for cooking and
lighting. In addition, a by-product of
the process would be ‘bio-slurry’, an
organic fertilizer. In short, this is what
is termed a bio-digester unit, 
encompassing biogas for cooking &
lighting and bio-slurry/fertilizer for
agriculture.

Energy poverty remains a major and

Stove Lamp

Animal
manure

Bio-slurry

Biogas Digester

Basic Components of a Biogas Unit
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sustainable fuel choices.
Oil contributes 6.6 percent of the
total primary energy supply in
Tanzania. The cost of oil imports to
the government is a staggering 40
percent of its national earnings and
represents 28 percent of its total
imports (World Bank, 2007). Over
7.6 million households use kerosene
in Tanzania and as a hydrocarbon
derived fuel, it causes environmental
and health-related illnesses through its
fumes (it also is highly flammable). 

Although hydro-electric power 
contributes only 0.6 percent of total
primary energy, it provides more than
90 percent of electricity in Tanzania.
The electrification rate in Tanzania is
only 11 percent; with the percentage
of urban and rural electrification at 39
percent and 2 percent respectively
(Human Dev. Report, 2007). This
leaves 34 million people in the 
country living without access to 
electricity. Hydro-electric power is
mainly rainfall dependent in Tanzania
and prolonged droughts and 
irregular rains recurrently bring stages
of electricity rationing to those 
connected on the national-grid.
Admittedly, there is a vast and
untapped potential for hydro-electric
expansion in Tanzania and further
research is necessary to discuss the
potential and varying merits of this
energy source. However, 
hydro-electrical projects require 
significant capital investments and
are incorporated into providing 
electricity for the national-grid. Rural
areas are unlikely to benefit due to
continued high costs through 
equipment, grid-extension 
infrastructure and unaffordable 
monthly fees to be paid for electricity
subscription from the national-grid.
Moreover, as low-load, low-demand
customers, the incentive for the
national electricity provider, Tanzania
Electric Supply Company
(TANESCO), which is now 
part-privatised, is low.

Low-income households spend a
higher proportion of their household
income on energy expenditures in
Tanzania. Economists term this a
‘revealed preference’, where energy
services are high up on poor 
people’s agendas (World Bank

2000b: 3). For example, the poor
on average spend 18 percent of
their household income on kerosene,
yet relatively richer households spend
only 5 percent of their income (Uisso
& Mwihava, 2005). Again, average
figures mask regional and 
distributional variations yet 
demonstrate the effect of this
‘revealed preference’. Poorer 
households lack suitable options to
find the most cost effective energy
solution. Problems of capital restraints
limit the ability to buy in bulk to
reduce unit energy costs or pay high
upfront installation/infrastructural
costs to benefit over the long-term.
Isolated rural towns and villages face
even more restricted energy options.

They pay higher unit costs for energy
in small amounts. For example, 
walking to a nearby town to charge
a mobile phone on a dry cell battery
is inefficient and expensive, relative
to electricity. Where petroleum 
distribution companies are available,
transport and distribution costs to
rural areas further raise fuel prices. 

In this context, a solution for 
alternatives seems urgent. Biogas is
just such an alternative for 
livestock-keeping households. The
requirements for a bio-digester unit
are livestock (cows, pigs, chickens),
water, and access to capital/credit

n Tanzania

Continue to page 20
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to make the investment to purchase a
bio-digester unit. The launch of the
Tanzanian Domestic Biogas
Programme (TDBP) is aiming to 
create a commercially-driven market
for domestic biogas. 

Part 2: The Renaissance of
biogas in Tanzania

Tanzania is one of six African 
countries benefiting from a regional,
donor assisted, programme on
domestic biogas. The Africa Biogas
Partnership Programme (ABPP) is a
joint venture between the
Netherlands Directorate-General of
Development Cooperation (DGIS),
the Netherlands Development
Organization (SNV) and Humanist
Institute for Development 
Cooperation (Hivos). 

Together with in-country public and
private partners, the ABPP  is set to
develop  commercial biogas sectors
in Kenya, Uganda, Ethiopia,
Senegal, Burkina Faso and of course
Tanzania. DGIS has committed funds
to support the biogas programmes in
the respective countries for Phase
One of the initiative, from 2009-
2013. Hivos has a critical role in
managing the funds, and SNV is
positioned to provide technical 
assistance to the country programmes.

With its vast biogas experience in
Asia on organizational, institutional
and capacity building support, SNV
has a proven track record in the field
of biogas. In Nepal, Vietnam and
Cambodia, SNV in partnership with
national governments there, has
already contributed to the large-scale
dissemination of domestic biogas
and the creation of commercially-driven
biogas sectors in the magnitude of
320,000 domestic biogas plants
serving close to 2 million people in
Asia. In Africa, ABPP aims to support
the realization of 70,000 biogas
plants during Phase One. For that
purpose, DGIS made available a
(co-) financing facility to the amount
of approximately € 30 million.

Closer to home, the biogas buzz in
Tanzania was re-initiated in 2008
after various consultative and 
stakeholder led processes took place,
supported by SNV. I say re-initiated
because Tanzania is one of the few

African countries under ABPP which
has a long history with biogas. The
simple technology has been in use
since the 1980s, driven by the
Centre for Agricultural Mechanization
and Rural Technology (CAMARTEC),
a government parastatal & research
organisation. 

With direct German Technical
Development support to CAMARTEC,
Tanzania emerged a centre of excel-
lence in biogas research.
Unfortunately, the initiative failed to
truly commercialise the technology. 

With sparse production figures over
decades, the technology remained
dormant up until the birth of the
Tanzania Domestic Biogas
Programme (TDBP) under ABPP. 

On the 1st of October 2009 the

Partnership Agreement on the TDBP
was signed between Hivos, ABBP’S
fund manager, and CAMARTEC,
TDBP’s National Implementing
Agency (NIA). Under the ABPP, TDBP
aims to support the construction of
12,000 domestic biogas installations
before the end of 2013. 

The Programme Implementation
Document (PID) estimates the total
required investment at € 16.7 
million. The lion share of this will be
for physical investment, born to a
large extent by participating 
households and partly by the 
programme’s investment subsidy. 

The goal of TDBP is to improve the
livelihoods and quality of life of rural
farmers in Tanzania through 
exploiting the market and non-market
benefits of domestic biogas. 

Continued from page 19
Although at present Tanzania established biogas plants 
to cater domestic (household) segment only, in the future 
biogas might be used to fuel vehicles. In this regards, 
more sizeable plants are required (red. NGVAfrica).

A biogas lamp

A biogas double burner stove

A biogas plant under construction
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The purpose of the programme is to
develop a commercially viable
domestic biogas sector in which 
biogas companies and individual
biogas masons make a living by 
providing biogas services to rural
households. 
To strengthen the supply-side, 
regional vocational training institutes
have been used to provide short-term
biogas courses at construction and
supervision level. 
To guide the certified biogas masons
towards biogas construction 
enterprises (BCEs), the programme
will work with local service providers
to provide business development 
support to the masons. 

As a commercially viable biogas 
sector is part of the programme’s exit
strategy, one clear-cut area of 
intervention for TDBP is reinforcing
entrepreneurial drive. The underlying
aim here is for individually trained
local masons to become 
private-sector based biogas 
service-delivery providers. This is a
challenge, but one where TDBP feels
it is well-placed to address.

As the programme is still at an early
stage, it is focused on training 
biogas masons, but increasingly,
masons are being encouraged to
form informal associations and 
working groups, whereby the 
realization of forming companies is
bottom-up and self-propelled. 

At the demand side of the sector the 
programme has been involved in 
various promotion and marketing
activities. Importantly, 2 pilot biogas
credit provision projects are 
underway, with the intention to 
scale-up such efforts based upon 
positive results. 

Key in the programme’s inclusive
approach is the multi-stakeholder
method, whereby capable partners
embark on functions best suited to
their mandate and capacity as 
effective local partners, 
decentralizing the activities of TDBP.

SNV contributes to strengthening the
capacity of such local organisations
to better deliver biogas services.
Consequently, the programme 
reaches out through its TDBP
Implementing Partner Infrastructure
(TIPI). Local organizations, often
involved in savings and credit or

rural development, are delegated
with responsibilities and matching
resources to develop a commercially
viable biogas sector in their 
catchment area. 

These Implementing Partners (IPs) will
function like satellite TDBP offices in
their respective areas of operation
instigating local supply/demand 
initiatives. Currently, the TIPI 
encompasses 10 partner 
organizations in north-west and south
Tanzania. It is expected that this
infrastructure will show further growth
over the first phase of the programme. 

Since 2009, partnership agreements
with IPs were established with the 

following organizations; Friends in
Development (FIDE) in Babati and the
Pare Mountains; MIGESADO in
Dodoma; Institu Oikos in Arusha
District; VICOBA Sustainable
Development Agency for Ruvuma
Region; ELCT for Makete, Bagamoyo
and Meru Districts; Karatu
Development Association in Karatu
District; District Livestock Office in
Mbozi District. 

This unique decentralised network is
how TDBP aims to effectively reach
rural households and efficiently 
develop a commercial biogas sector.

Continue to page 22
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Part 3: The Impacts of 
biogas on households

The modified-CAMARTEC fixed
dome biogas plant is an 
underground brick-dome chamber
constructed from locally available
materials. It is available in four sizes,
4, 6, 9, 13m3 depending on the
amount of livestock a household has
(to input dung into the plant) and the
family’s gas usage demand. 

A typical 6m3 plant for example will
require 45kg of dung daily (around
3 cows) and will yield over 1500
litres of gas per day. In real terms,
this is equivalent to about 4 hours
use on a single gas burner stove and
4 hours use of a gas mantle lamp. If
the priority is cooking only, the use of
the gas lamp can be reduced and
this will increase stove hours. This is
a choice the household makes, as it
is their investment. The implications
are appealing, as it is not only using
their livestock’s waste as an energy
supply, but it also stimulates a 
household to maintain zero-grazed
cattle & increase dairy cows. The
costs for a biogas plant range from
700,000 T.Shs for a 4m3 to over 2
million T.Shs for 13m3. 

However, the prices vary depending
on location, cost of materials and
transport (please contact me for
detailed pricing). Included in the
price of the biogas plant, is an
investment subsidy of 300,000
T.Shs. towards the construction fee,
further buying down the cost and
increasing affordability. Construction
usually ranges from 8-12 days.
Appropriately constructed biogas
plants built by TDBP-certified masons
have a life-span of well over 20
years and the investment for 
households is well worth the savings
incurred from fuel substitution alone. 

However, the impacts of a biogas
plant are much more comprehensive
than fuel substitution.  Certainly the
direct benefits of the gas itself are
cooking and lighting, but a biogas
plant also produces slurry overflow
once the gas has been produced.
This effluent is in essence processed
organic fertiliser, with high 
concentrations of plant nutrients.
When used as compost the slurry

improves agricultural yields and adds
another clear impact area to biogas.
Another impact area is improved san-
itation and hygiene around the cow-
sheds and toilet (when toilets are con-
nected). Health improvements are an 
additional impact of biogas, due to
firewood/charcoal substitution and
therefore less smoke affecting 
respiratory and eye illnesses. 

Part 4: A truly sustainable
energy source?

Instead of talking about biogas, we’ll
call it a bio-digester unit. This term
more accurately describes the biogas
plant itself (structure) and the resulting
slurry (by-product) and the 
added-value to households through its
multi-faceted impacts. This article is
not about canvassing bio-digesters in
an all-encompassing and absolute
definition of sustainability. This is a
frank rendition of how a bio-digester
unit is impacting individuals as seen
through the reality of three 
households in Babati. It is said that
bio-digesters attempt to change the
attitudes of traditional energy use,
affect the gendered division of labour
by empowering women and also 
create employment. But to what
extent are these impacts realized, or
sustainable for that matter, I leave
open to the reader.

Near Babati town lives Mzee Anatoli
Makoye Pomoni. He is a retired man
aged 63 years old. He is the proud
owner of a bio-digester unit built last
year by a trained biogas mason. He
has six cows, and has a 9 cubic
metre bio-digester. One of the early
beneficiaries of the programme, he
took the risk making the investment,
and is now benefiting. Using the
dung and urine from his six cows, he
produces enough gas for cooking
and lighting. He told us that now he
cooks himself, since it is an easier
task with the gas stove. As a retired
man, he explained that he did not
have to spend his savings on fuel
expenditures – a big relief. He has
completely forgotten about the use of
charcoal and the white walls in his
improved kitchen were testament to
that. His biogas lamp has provided
him with security and convenience
since it is fixed in the enclosure 
linking his living quarters with the
kitchen. He noted that this biogas
lamp does not cost him anything as
after cooking for the day, he has

enough gas left over to light his lamp
from 7pm-10pm. TANESCO costs
were much too high for him to sustain. 

His use of the bio-slurry effluent is
exemplary. He channels the slurry
into his agricultural field and into
selective compost pits. His crops of
banana, papaya and fenced 
passion fruit have increased their
yields. Also, the slurry adds to
hygienic conditions, keeping flies
away. Not only has his income
increased through increased pro-
duce, he is more environmentally
aware. As a bio-digester unit needs
equal amounts of water and dung to
be input, Mzee Pomoni adapted 
several large drums and old gutters
on his roofing into a rainwater 
harvesting tank. Indirectly, he now
has a reliable water source for his
crops too. After attending the 
programme’s user-training held in
Babati by FIDE, he was more eager
to market his slurry by drying it, 
packaging it and selling to other
farmers in need. This will create a
much-needed income-generating
stream during his retirement years he
confessed.

The case of Mzee Pomoni is not
unique. In the ward of Halla in
Babati is the home of Theodora
Caroly, an elderly widow. 
She invested in a six cubic metre 
bio-digester unit. She radiated 
excitement as she told Juliana, ‘wewe
mwanamke uko kwenye mradi wa
biogas hakikisha wanawake wote
wanapata ili wafurahie kama mimi’.
Translated as, ‘you, make sure all
women in Tanzania get biogas so
that they can be happy like me’ –
she said as she virtually danced in
front of us, leading us around. 

Her glowing explanation of how 
biogas is impacting her life is what
makes bio-digesters a very rewarding 
investment. She explained that she
used to wake up very early to 
prepare porridge for her grandchild
before school. She used charcoal or
fuel wood, depending on what was
accessible and affordable. Since
buying her biogas stove, she says
she can boil water within 5 minutes
and finish cooking things like ugali
very quickly. Porridge each morning
for her grandchild is a matter of 
minutes nowadays. 

From spending over 35,000 T.Shs. a

Continued from page 21
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month on charcoal, fuel wood and
kerosene, in the last 3 months she
has spent less than 10,000 T.Shs. –
using firewood only when necessary.
In this instance, the fuel substitution
savings are noteworthy. 

They alone can payback the initial
investment in the bio-digester over the
course of few years only. 
A bio-digester unit also provides an
added incentive to focus on the
health and correct feeding of the 
livestock, as now that is the source 
of primary energy. It can also 
encourage a poorer household to
invest in livestock, as the benefit can
be for milk (dairy value chain) and
energy production.
When you factor in the benefit 
bio-slurry has brought to Mama
Caroly, her case is very invigorating.
Using her bio-slurry for banana trees
has increased her effective yield from
3 small bunches in a stem to over 10
bunches in one stem. In terms of
price, she can now sell her improved
banana yields at even 15,000 T.Shs
instead of 3000 T.Shs. Additionally,
she has expanded her gardening
plot to include tomatoes, cabbage,
spinach, okra and green pepper -
and she sells some of her products,
earning over 80,000 T.Shs every 6
months or so. There is no need to
borrow anymore, especially for
school contributions for her grand-
child. Her saved fuel expenditures
and improved bananas have really
made her life more sustainable. 

As seen through the cases of Mzee
Pomoni and Mama Caroly, the
recent agricultural drive from the 
government, celebrated through
‘Kilimo Kwanza’ has a place with
biogas technology. The bio-slurry
should be celebrated as an organic
fertiliser. The government should see the
impact bio-digesters can make to 
agriculture as well and support TDBP in
its endeavours to reaching households
and using slurry effectively.

This is what the Tanzania Domestic
Biogas Programme (TDBP) is all
about: aiming to make systemic
change by the provision of a 
sustainable energy source, impacting
households directly. But there is
another dimension to TDBP. This is
the programme’s training component
on ‘Biogas Mason Training’, offered
through selected vocational educational
centres, agricultural & livestock 

training centres. It gives the 
opportunity to selected, often rural
local masons who undergo a two
week course on the theory and 
practical construction of biogas 
construction, followed by business
development support. 

The programme expects masons to
see a clear business-opportunity and
niche to market biogas plants in their
locality. Whether this is a reality is
explored through the case of a
mason in Gallapo ward in Babati,
Mzee Juma Abeid. He is 65 years,
with many years of masonry 
experience. In fact, a few decades
ago, he was previously trained with
GTZ in their biogas research. But as
that project ended, he stopped with
bio-digester construction and 
continued with daily masonry 
work instead.

Last year, TDBP re-trained and re-
invigorated Mzee Abeid’s interest
and skills with bio-digester 
construction. With a bio-digester unit
at his home, and as a primary 
beneficiary, he is well-situated to 
promote and market the technology. 

But is this method viable? Well, since
joining the TDBP, over a year ago,
he has built 9 bio-digesters, earning
a steady and valuable income for
half the year, when the weather is
suitable for bio-digester construction.
The other half of the year he is 

farming, tending to his cattle, and
continuing to market the technology
when getting contracts. His business
potential is clear. He has focused on
building a local network of satisfied
bio-digester clients, and now has a
waiting list. As an incentive to a 
well-performing mason, TDBP 
awarded him a bicycle, which has
only further hastened his ability to
serve his clients. There are many
cases of individual masons who
show the potential and determination
to become bio-digester construction
enterprises and it is the programme’s
prerogative to support this small-scale
enterprise development. This is how
TDPB in its infancy stages is hoping
to bridge the gap between supply
and demand for bio-digesters. In my
view, this is how development can
bridge sustainability issues. One 
biogas plant is changing an entire
family’s life. Across Tanzania, TDBP is
determined to make a systemic
impact. The programme wants to
give households the choice to invest
in biogas for a better life.

----------------
"Author: Tayeb Noorbhai (tnoorb-
hai@snvworld.org), is a Renewable
Energy Advisor, working for the
Netherlands Development
Organisation, SNV, in Arusha,
Tanzania. They provide technical
assistance to the Tanzania Domestic
Biogas Programme (TDBP): 
www.biogas-tanzania.org.
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In the previous editions of
NGVAfrica, we have presented 
the overview of NGV market in
Tanzania (November 2010 issue)
and the safety procedures for both
vehicle and station segments 
(April 2011 issue).

This edition presents the list of 
standards codes and regulations
apply for both segments.

List of Standards, Codes,
and Regulations

The following list of standards,
codes, and regulations have been
purchased by PAT, and forwarded to
TPDC for reference and utilization for
the scope of safety assurance:

CNG Project Standards and Codes
Components of CNG conversion kit
set must comply with standards
depending on the nature of their 
functions.

ISO and ECE will be normally 
followed whenever possible.
Generally the following will be
required:

® Cylinders shall be in compliance
with ISO 11439, ECE R110, or
ANSI/CSA NGV2-2000

® Rigid fuel lines shall be in 
compliance with ISO 15500-16,
ECE R110, and AST A269

® Refuelling receptacle shall be in
compliance with ECE R110, and
ISO 14469-1

® Other components shall be in
compliance with ISO 15500 (1 to
20) and ECE R110

® Alternative standards and codes
will be considered as the industry
develops

* - Document supplied by PanAfrican
Energy to TPDC

Standards and regulations for
CNG vehicles and fueling station
operated in Tanzania

Codes/Standards Description Activity
ISO

ISO 9001 & 9002 Quality System Quality control

*  ISO 11439
Gas cylinders – High pressure cylinders for

the on-board storage of natural gas
Gas cylinders

*  ISO 14469 - 1 CNG refuelling connector.

Refuelling connector*  ISO 14469 - 2 CNG refuelling connector size 2.

*  ISO 14469 - 3 CNG refuelling connector 250 bar.

ISO 15403
Designation of the quality of natural gas for

use as compressed fuel for vehicles
Natural gas quality

ISO 15500 - 1
CNG Fuel System Components (1 to 20): 

Requirements and definitions
Part 1 - General requirement and definitions

ISO 15500 - 2 Part 2 – Performances and general test methods Performance and test method

ISO 15500 - 3 Part 3 - Check valve Check valve

ISO 15500 - 4 Part 4 - Manual valve Manual valve

ISO 15500 - 5 Part 5 - Manual cylinder valve Manual cylinder valve

ISO 15500 - 6 Part 6 - Automatic valve Automatic valve

ISO 15500 - 7 Part 7 – Gas Injector Gas Injector

ISO 15500 - 8 Part 8 - Pressure indicator Pressure indicator

ISO 15500 - 9 Part 9 - Pressure regulator Pressure regulator

ISO 15500 - 10 Part 10 - Gas flow adjustor Gas flow

ISO 15500 - 11 Part 11 - Gas/air mixer Gas/air mixer

ISO 15500 - 12 Part 12 - Pressure relief valve Pressure relief valve (PRV)

ISO 15500 - 13 Part 13 - Pressure relief device Pressure Relief Device (PRD)

ISO 15500 - 14 Part 14 - Excess flow valve Excess flow valve

ISO 15500 - 15 Part 15 - Gas tight housing and ventilation hose Hose

ISO 15500 - 16 Part 16 - Rigid fuel line Fuel line (tubing)

ISO 15500 - 17 Part 17 - Flexible fuel line Flexible fuel line (hoses)

ISO 15500 - 18 Part 18 – Filter Filter

ISO 15500 - 19 Part 19 – Fittings Fittings

ISO 15500 - 20
Part 20: Rigid fuel line made of material

other than stainless steel.
Fuel lines (other than steel)

*  ISO 15501-1
Road vehicles – CNG gas fuelling systems

Safety
Part 1: Safety requirements

*  ISO 15501-2 Part 2: Test methods Test method

*  ISO 19078
Gas cylinders - Inspection of the cylinder

installation, and re-qualification of high-pressure
cylinders for the on-board storage

Gas cylinders
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Codes/Standards Description Activity

Society of Automotive Engineers (SAE) Standards

SAE J1616 Recommended practice for CNG Vehicle Fuel Fuel quality

SAE J2406
Recommended practices for CNG powered

medium and heavy-duty trucks
CNG medium and

HD trucks

Other International Reference Standards

NFPA 52
Compressed Natural Gas Vehicular 

Fuel Systems Code
Vehicle installation

NFPA 57
Liquefied Natural Gas Vehicular 

Fuel System Code
LNG for vehicles

NFPA 88B Standard for Repair Garages Garage

NFPA 88A Standard for Parking Structures Parking

NFPA 30A
Motor Fuel Dispensing Facilities and Repair

Garages
Repair Facility

ANSI, International Approval Services, and Canadian Gas Association

ANSI/AGA NGV 3.1 
(CSA 12.3)

Fuel System Components for NG Powered Vehicles.
Published in the US as ANSI/AGA NGV 3.1.

Fuel System

ANSI/IAS NGV 4.1
(CSA 12.5)

NGV Dispensing Systems. Dispensing

ANSI/IAS NGV 4.2
(CSA 12.52)

Hoses for NGVs and Dispensing Systems. Dispensing hoses

ANSI/NGVC NGV 4.3
(CSA 12.53)

Temperature Compensation Devices for NG
Dispensing Systems.

Temp. Compensation

ANSI/IAS NGV 4.4
(CSA 12.54)

Breakaway Devices for NG Dispensing Hoses
& Systems.

Breakaway devices

ANSI/NGVC NGV 4.5
(CSA 12.55)

Priority and Sequencing for NG Dispensing
Systems.

Priority and 
sequencing

ANSI/AGA NGV 4.6
(CSA 12.56)

Manually Operated Valves for NG Dispensing
Systems.

Manual valves

ANSI/NGVC NGV 4.7
(CSA 12.57)

Automatic Pressure Operated Valves for NG
Dispensing..

Automatic valves

CGA 12.6
Vehicle Refuelling Appliances - AGA

Requirement 2-90 in the US.
VRA Fuel Maker type
refuelling appliance

ANSI/NGVC NGV 4.8
(CGA 12.8)

NG Vehicle Fuelling Station Compressor
Guidelines.

CNG Compressor

CSA B108 NG Fuelling Stations Installation Code CNG Station

CSA B109 NGV Installation Code
CNG vehicle 

installation

CGA B149.1
NG Installation Code 1999. Part 9 on the

installation of VRA Without Storage.
CNG vehicle 

installation

CSA B51 Part 2
HP Cylinders for the On-Board Storage of NG

as a Fuel for Automotive Vehicles.
High-pressure 

cylinders

CSA B51 Part 3
Requirements for CNG Refueling Systems and

Ground Storage Vessels.
Ground storage

CSA B339
Cylinders, Spheres, and Tubes for the
Transportation of Dangerous Goods.

Cylinder 
transportation

CSA B340
Selection and Use of Cylinders, Spheres, Tubes, and Other

Containers for the Transportation of Dangerous Goods.
Cylinder 

transportation

Source: CNG Project , Tanzanian Petroleum Development Corporation and
PanAfrican Energy Tanzania Limited

ECUADOR

172
Recipients

VENEZUELA

932
Recipients

BOLIVIA

744
Recipients

BRASIL

4.460
Recipients

URUGUAY

55
Recipients

CHILE

95
Recipients

DOMINICAN
REPUBLIC

153
Recipients

MÉXICO

150
Recipients COLOMBIA

3.628
Recipients

Sales and Subscriptions
gnvla@ngvjournal.com - www.ngvjournal.com

Large-scale reach

GNV LATINOAMERICA
DISTRIBUTION

This magazine ensures large-scale
reach, through a mailing made up by
10,389 contacts. Of these, 4,460 are 
from Brazil, 3,628 from Colombia, 744
from Bolivia, 932 from Venezuela, 153
from the Dominican Republic and 
another 472 among Ecuador, Mexico,
Uruguay and Chile.

GNV Lationamerica reaches public 
bodies, associations and chambers of 
the industry, manufacturers, distributors,
public and private transportation 
companies, conversion workshops, 
refueling stations, OEMs and all those 
activities linked directly or indirectly with
natural gas vehicles. It is worth 
mentioning that its circulation is certified
by Bureau Veritas.

Enter one of the largest and most
active regions worldwide for

our industry, simultaneously and
with the same magazine to 

several countries.

TRINIDAD Y TOBAGO

Estos vehículos ecológicos se sumarán a la Red de Transporte de Pasajeros (RTP), que brinda el servicio

en la capital. “Con esta tecnología estamos logrando los objetivos a los que nos queremos acercar en

materia de medio ambiente”, aseguró el Jefe de Gobierno local, Marcelo Ebrard Casaubon, durante el

acto de presentación de las unidades. Del proyecto “Eco Bus Ciudad de Vanguardia” también 

participaron las empresas Hyundai y Gas Natural. 

PRESENTARON 30 UNIDADES EN EL DISTRITO FEDERALLa Ciudad de México yacuenta con buses a GNV

CRECE EL INTERÉS POR EL GAS NATURAL VEHICULARLas conversiones en Venezuela crecieron un 125 por ciento en sólo nueve meses

La aceleración de las transformaciones se puso en evidencia luego de que el presidente de la

Nación, Hugo Chávez, comunicara que a septiembre de 2010 ya circulaban 43 mil carros a GNV,

mientras que en diciembre de 2009 la cifra era de apenas 19.124. Según el Balance de Gestión 2009

emitido por PDVSA, se estima que en 2012 habrá 465 mil unidades propulsadas por este combustible.

Más estacionesDurante los próximos 18 meses,la empresa local NationalPetroleum Marketing CompanyLtd (NP) instalará cinco puntosde expendio de GNV, que sesumarán a los ocho que lacompañía posee en el paíscaribeño.

LO QUE VIENE

La 2da Expo Internacional yWorkshops de la NGVA Europees presentada junto a ErdgasMobil y NGV CommunicationsGroup. Se celebrará entre el 7y el 9 de junio del próximo añoen la capital alemana. Además de la muestra, que se desplegará en el centro ferial más importante de laCiudad, se desarrollarán cinco talleres que abordaránlos temas más relevantes para el sector.
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Company and product
Convert diesel vehicles to gas system with payback within less than 1 or 2 years

The year 2011 is
shaping up as a
milestone-year for
the natural gas

market in the USA and for Omnitek
Engineering, Corp.
New regulations from the EPA, which
streamline the certification process of
alternative fuel conversion systems,
has given us a clear pathway to get
the Omnitek Diesel-to-Natural Gas
Engine Conversion Kit certified for
use in the United States. 
Our technology is capable of 
meeting all applicable US EPA 
emission standards and can be used
on even the high-power Class 8
trucks found in the USA.

Omnitek is working on setting up
authorized conversion centers
throughout the USA and has plans to
offer conversion kits for most of the
popular diesel engines. We envision
ten to twenty authorized conversion
centers in the USA by the end of
2011, and possibly fifty to eighty by
the end of 2012.

Converting diesel engines to operate
on either liquefied natural gas (LNG)
or compressed natural gas (CNG)
provides an economical solution to
new engine replacements.
Converting existing diesel
engines to natural gas costs
around 70 percent less
than buying new natural
gas engines and the con-
version cost can be
recovered in less then 2
years. In countries
where natural gas is less
expensive, return on investment can
be less then 12 month.

The Omnitek technology has been
utilized outside the United States
since 2001, with more than 5,000
engine conversions currently in 
operation around the world, and we
are exited to finally be able to enter
our home-market in the United States.
Compressed natural gas provides
significant advantages over diesel
fuel, including reduced emissions,

plentiful 
supplies and

favorable 
economics.

“Industry
observers

believe that up to
eight million 

heavy-duty vehicles in
the USA could benefit from

conversion to natural gas.

Replacing old diesel trucks with new
natural gas-powered trucks is 
certainly an option, but it is much
more expensive and manufacturing
the required quantity of new engines
has a very large “carbon-footprint”
consequence. In addition, diesel
engines have a service life of up to
20 years, which provides an 
additional incentive to convert.
Savings from using less expensive
natural gas over diesel could be 
substantial when we consider that a
heavy-duty vehicle driving 6,000

miles (9,600 km) per month may use
1,000 gallons of diesel at a current
cost of USD4,000 per month. If
CNG costs 50 percent less than
diesel, the cost for a USD18,000
conversion is recovered in full in less
than 1 year. An added benefit to
using natural gas is the elimination of
black smoke and the reduction of
greenhouse gas emission.
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Company and product
Omnitek offers diesel-to-natural gas
conversion kits for new and used
diesel engines for trucks, buses and
power generators, as well as off-
road vehicles and mining equipment.
In 2011 Omnitek also expanded
into the Philippines, where we 
primarily perform diesel-to-biogas
conversions. This new technology
enables utilization of biogas fuel,
which is produced from pig manure,
to run power generators. 
The electricity produced is used on
the farm, or is supplied into the grid.

Omnitek customers are large pig
farming operations which participate
in Methane Recovery and Electricity
Generation projects, governed by the
Clean Development Mechanism (CDM)
-- an article of the Kyoto Protocol. 
“High diesel fuel costs, an abundance
of biogas and the financial burden of
replacing diesel powered generators
with new natural gas systems are
strong incentives for farmers to adopt
our diesel engine conversion technology,”
said Werner Funk, president and
chief executive officer of Omnitek
Engineering Corporation.

Four Omnitek-converted biogas power
generators are already operating in
the Philippines. Estimated monthly
savings to farmers are up to USD5,000,
and the engine conversion cost can
be recovered in less then a 6 month
period -- depending upon the amount
of electricity produced.

Contact: Werner Funk, CEO
Omnitek Engineering, Corp. (Trading
Symbol OMTK)
1945 S. Rancho Santa Fe Rd.
San Marcos, CA 92078, USA
Tel. +1 760-591-0089, fax. +1
760-591-0880
info@omnitekcorp.com,
www.omnitekcorp.com

Please sign up below to receive 
periodic company News and
Corporate Updates.
http://www.omnitekcorp.com/signu
p.htm

"Supplying alternative energy and
emissions control solutions that are
sustainable and affordable."

Much more to offer

In addition to the large exhibition
located in the Ochre Pavilion,
there will be established an 
outside area exclusively set for the
display of vehicles and the 
test-drive activity. It will be a big
automotive show, with vehicles of
all sizes and features powered by
clean and natural fuels, including
race cars and NGVs.

This appealing side of the event
completes the unique "NGV
Experience" proposed by the
International Conference on NGV
& Other Gaseous Fuels and the V
ExpoGNC 2011. In this frame-
work, there will be time and place
for those interested in the multiple
proposals to gain access to all the
benefits of this meeting.

Book your stand now! The number
of spaces available is limited

For further information visit:
www.expognc.com

Over 1,300m2 have been booked in just
four months

10-12
NOVIEMBRENOVEMBER

La Rural – Predio Ferial de

Buenos Aires
Pabellón OcreOchre Pavilion

International
Conference
on NGV &
Other
Gaseous Fuels

Since its official launching, the
impact of the V ExpoGNC is much
more than wishful thinking and
optimism about Buenos Aires
being once again in the limelight
of NGV scene. From the very
beginning, the interest has been
crystallized in the successive and
concrete booking of stands, which
by now have already been
acquired.

So far, 1,360 square meters have
been demanded by 31 
manufacturers of CNG conversion
kits, compressors, pumps, 
cylinders, diaphragms, valves,
electronics, high-pressure piping,
and systems and pieces related to
fuelling control, as well as 
certification bodies and 
specialized media.

A show opened to the
world

After a first period in which the 
priority was given to local 
companies, the call for the stands
reservation is now officially
opened to the world.

Buenos Aires, which is the capital
city of Argentina, is undoubtedly a
strategic location for business. Our
country has a full range of prod-
ucts and services required by the
NGV industry from all over the
world. At the same time, the nation
is at the forefront of cutting-edge
technology and excellence in 
natural gas for vehicles sector.

The attention of all segments, all
companies, hundreds of potential
customers and the general public
will be attracted by this event.
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NGV statistics

Country Premium
petrol (liter)

Regular
petrol
(liter)

Diesel (liter) CNG (kg) Currency

Egypt 2,75 0,9 1,1 0,45 PTE

Tanzania 1650 1630 1350 TZS

Notes: The column 'the consumption in theory' is calculating total monthly consumption if cars consume 180, buses 3000, trucks 800, and
other vehicles 50 Nm3 per month. There is, of course, a huge difference between different truck types. A 44 ton truck may consume up to
8000 (not 800) Nm3 per month. The final column compares this number with the reported consumption (if available), otherwise shown as 0
%. Figures far below 100 % might indicate that the true fleet of vehicles is lower than reported, alternatively that vehicles reported as trucks or
buses are light/medium duty vehicles. 

ALGERIA

NGV: 145
STATIONS: 3

TUNISIA

NGV: 34
STATIONS: 1

EGYPT

NGV: 139.804
STATIONS:129

NIGERIA

NGV: 145
STATIONS: 3 TANZANIA

NGV: 31
STATIONS: 1

MOZAMBIQUE

NGV: 315
STATIONS: 2

SOUTH AFRICA

NGV: 24
STATIONS: 2

Fuel Prices

Natural Gas Vehicles

Country

Natural Gas Vehicles Filling stations Monthly gas consumption 
(M Nm3)

Last update
Total Cars/LDVs MD/HD

buses
MD/HD
trucks Others Total Public Private Planned

Average 
consumption 

(actual report) 

The 
consumption

in theory

Reported  
consumption

Egypt 139.804 137.126 1.220 713 745 129 125 4 19 38,00 28,95 131,3% September2010
Mozambique 315 280 35 2 2 0,16 0,0% July2011
Nigeria 145 60 85 3 3 0,08 0,0% March2011
Algeria 125 115 10 3 3 0,05 0,0% October2004
Tunesia 34 32 2 1 1 0,01 0,0% October2007
Tanzania 31 31 1 1 2 0,01 0,0% October2010
South Africa 35 32 2 1 2 2 July2011
Africa 140.489 137.676 1.269 798 746 141 136 5 21 38 29 129,9% July 2011
World 13.839.199 12.972.784 415.867 219.965 230.583 19.457 17.651 1.806 1.759 1.383 3.772 36,7% July2011

Fuel Prices

Country Number of cities Last Update

Egypt 16 Apr '06
South Africa 1 Aug. '10
Tanzania 1 Oct. '10
Tunisia 1 Oct. '07
Total 19 July 2011



Terzo evento internazionale di NGVA Europe, 
con esposizione prodotti e workshops.
Veicoli a gas naturale, biometano, metano liquido 
e miscele metano/idrogeno

3rd NGVA Europe International Show & Workshops
Natural Gas Vehicles - Biomethane - CNG - LNG - Hydrogen Blends

Fiera di Bologna, Italia Bologna Fair, Italy
www.ngv2012bologna.com ·
info@ngv2012bologna.com

Ospitato da :: Hosted byUn evento di :: An event of Organizzato da :: Organized by

--
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