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Hot mission for a generator: autonomous 
electricity generation in the desert
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Hot mission for a generator: 
autonomous electricity  
generation in the desert

Wintershall, a subsidiary of BASF, has 
switched from a diesel-driven power 
plant to a gas turbine with a synchronous 
generator to supply electricity to its gas/oil 
separation plant (GOSP) at the Nakhla site 
in the Libyan Desert. The custom syn-
chronous generator, including a matching 
instrumentation and control package, was 
supplied by international drive specialist 
WEG. The result is an autonomous power 
plant that uses associated gas from the 
GOSP, reducing environmental impact and 
boosting plant availability.

Wintershall, Germany’s largest global 
petroleum and natural gas producer, has 
been active in oil exploration and pro-
cessing in Libya since 1958. Today the 
company operates in the Libyan Desert 
1,000 km south of the capital city Tripoli 
with eight onshore oil fields in the C 96 
and C 97 concessions. Wintershall also 
has a share in production from the Al Jurf 
offshore platform off the north-west coast 

and holds a licence for another explo-
ration area in the south-eastern region 
of the country. One of the largest ext-
raction companies in the North African 
country, Wintershall produces up to 
90,000 barrels a day and 30 million bar-
rels a year at full capacity. The company 
also acts as a technology leader in the 
local exploration and production (E&P) 
sector. Rather than flaring off associated 
gas from oil extraction, which is com-
mon practice, Wintershall pursues a “no 
flaring” policy and processes the gas ex-
tensively, thereby significantly reducing 
CO2 emissions in Libya

Utilising available energy

Wintershall’s energy demand rose at 
its Nakhla and Hamid site after to the 
introduction of a water injection process.   
Prior to the modernisation measures at 
the Nakhla GOSP site in 2009, the only 
way to meet the Hamid plant’s diesel 
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Brute power: the WEG generator in 
Nakhla has a capacity of 10.2 MVA 
and weighs around 36 tonnes.
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The gas/oil separation plant Nakhla in the  
Libyan Desert: due to the harsh environmen-
tal conditions, including high temperatures 
and frequent sandstorms, there are stringent 
requirements from the electrical equipment. 
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fuel demand of approximately 40,000 litres 
per week was by truck. With thousands 
of kilometres travelled each year, truck 
transport was costly and it was also ac-
companied by the risk of accidents. As 
supply depended on trucks, there was also 
a latent risk of a power outage if a truck did 
not arrive on time, which would result in a 
costly production shutdown. 

Rather than upgrading the old, remo-
te diesel power plant at the Hamid site, 
Wintershall decided to centralise electricity 
generation in the GOSP at the Nakhla site, 
just 26 km away, in order to use the asso-
ciated gas available there for electricity ge-
neration.  The solution was a new high-per-
formance gas turbine with a rated power of 
7 MW equipped with a WEG synchronous 
generator. Due to the harsh environmen-
tal conditions, including high temperatu-
res and frequent sandstorms, there were 

stringent requirements from the electrical 
equipment. For example, formation of 
sand deposits in the generator must be 
prevented and fine sand particles, which 
can penetrate even the smallest cracks, 
must be removed immediately to prevent 
damage. Additionally, due to the remote 
location of the site, spare parts are not 
readily available and all building materials 
must be transported to the site (mixing 
concrete from materials at the site is not 
possible because the sand is too salty).

In order to face all these challenges, 
Wintershall chose WEG’s robust and 
reliable generators. With a capacity of 
10.2 MVA, WEG’s synchronous generator 
runs autonomously and has already run 
for more than 20,000 hours in continuous 
duty. A custom model, the generator took 
approximately one year to build and one 
of its special features is air cooling with a 
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top-mounted air/air heat exchanger and 
external fans. The air filter is designed to 
prevent sand accumulation, with all sand 
particles fed out directly through slits. 
Additionally, the four-pole generator – 
with IP55 protection rating - is designed 
for a voltage of 6,000 V at a frequency 
of 50 Hz and for temperatures of up to 
55 °C and is painted white to minimise 
heat absorption. 

A 30 kV overhead line connecting Nakhla 
to the diesel power plant at the Hamid 
site was constructed to provide power 
supply redundancy. The GOSP can now 
be operated from the gas turbine and 
generator or from the conventional die-
sel power plant in case of emergency. 
The 14 MW of surplus heat from the gas 
turbine is now used to heat the extracted 
oil up to 70 °C in place of five hot water 
boilers. 

“High operational reliability and availability 
were our main concerns when selecting 
the generator,” explained Rainer Bleich, 
project manager at Wintershall. “In part 
that’s because electricity generation is vital 
for the continuous operation of our GOSP 
in Nakhla – every day of downtime can 
cost us millions of euros. In addition, the 
lead time for that kind of custom-made 
generator can be as much as 18 months 
from initial design to commissioning, and it 
takes at least two to three days for exter-
nal fitters to reach the site if repairs are 
needed.”

Many benefits from just one generator

Since switching to the gas turbine and 
synchronous generator solution, Win-
tershall has experienced significant be-
nefits. The most important of these is 
the site’s improved operational security 
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Rainer Bleich, project manager at 
Wintershall, during the technical 
acceptance of the generator at the 
WEG factory in São Paulo, Brazil.
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with reliable, autonomous and redundant 
electricity generation. In addition, the new 
generating system requires much less 
maintenance than the previous diesel po-
wer plant. Moreover, accident-prone and 
costly diesel fuel truck transport is now 
only necessary in case of emergency. As a 
result, diesel fuel consumption has drop-
ped significantly, leading to cost savings 
and reduced CO2 emissions. Surplus heat 
is also used productively to heat the crude 
oil.

“This project is not the only successful 
collaboration with Wintershall in Libya,” 
says Andreas Schulte Mesum, Director for 
Energy Products at WEG Germany. “Two 
synchronous generators with a similar 
design are also in use at the Jakhira site. 
One of them is also integrated with a gas 
turbine for electricity generation, and the 
other serves as a backup generator.

“Our generators are particularly suitable for 
replacement situations because our high 
degree of vertical integration enables us to 
adapt very flexibly to individual customer 
requirements. The replacement generator 
in Jakhira, for example, has different cou-
plings for the shafts and adapter plates 
for installation, allowing a single generator 
model to be used to replace two different 
types of generator.”

Picture Source:
Front page, pages 4-5, pages 6-7, pages 8-9: Wintershall

Page 3, page 11: WEG
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All the synchronisation, instrumentation 
and protection devices are housed in a 
single cabinet. WEG designed the generator 
system as a self-contained package.
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WEG Worldwide Operations

	 WEG Group - Energy Business Unit
	 Jaraguá do Sul - SC - Brazil  
	 Phone: +55 47 3276 4000 
	 energia@weg.net
	 www.weg.net 

For those countries where there is not a WEG own operation, find our local distributor at www.weg.net.

ARGENTINA
San Francisco - Cordoba
Phone: +54 3564 421484
info-ar@weg.net

Cordoba - Cordoba
Phone: +54 351 4641366
weg-morbe@weg.com.ar

Buenos Aires
Phone: +54 11 42998000
ventas@pulverlux.com.ar

AUSTRALIA
Scoresby - Victoria 
Phone: +61 3 97654600
info-au@weg.net

AUSTRIA
Markt Piesting - Wiener 
Neustadt-Land
Phone: +43 2633 4040
watt@wattdrive.com

BELGIUM
Nivelles - Belgium
Phone: +32 67 888420
info-be@weg.net

BRAZIL
Jaraguá do Sul - Santa Catarina
Phone: +55 47 32764000
info-br@weg.net

CHILE
La Reina - Santiago
Phone: +56 2 27848900
info-cl@weg.net

CHINA
Nantong - Jiangsu
Phone: +86 513 85989333
info-cn@weg.net

Changzhou – Jiangsu 
Phone: +86 519 88067692
info-cn@weg.net

COLOMBIA
San Cayetano - Bogota
Phone: +57 1 4160166
info-co@weg.net

ECUADOR
El Batan - Quito
Phone: +593 2 5144339
ceccato@weg.net

FRANCE
Saint-Quentin-Fallavier - Isère
Phone: +33 4 74991135
info-fr@weg.net

GERMANY
Türnich - Kerpen 
Phone: +49 2237 92910
info-de@weg.net

Balingen - Baden-Württemberg
Phone: +49 7433 90410
info@weg-antriebe.de

Homberg (Efze) - Hesse
Phone: +49 5681 99520
info@akh-antriebstechnik.de

GHANA
Accra
Phone: +233 30 2766490
info@zestghana.com.gh

INDIA
Bangalore - Karnataka
Phone: +91 80 41282007
info-in@weg.net

Hosur - Tamil Nadu
Phone: +91 4344 301577
info-in@weg.net

ITALY
Cinisello Balsamo - Milano
Phone: +39 2 61293535
info-it@weg.net

JAPAN
Yokohama - Kanagawa
Phone: +81 45 5503030
info-jp@weg.net

MALAYSIA
Shah Alam - Selangor
Phone: +60 3 78591626
info@wattdrive.com.my

MEXICO
Huehuetoca - Mexico
Phone: +52 55 53214275
info-mx@weg.net

Tizayuca - Hidalgo
Phone: +52 77 97963790

NETHERLANDS
Oldenzaal - Overijssel
Phone: +31 541 571080
info-nl@weg.net

PERU
La Victoria - Lima
Phone:	+51 1 2097600
info-pe@weg.net

PORTUGAL
Maia - Porto
Phone: +351 22 9477700
info-pt@weg.net

RUSSIA and CIS
Saint Petersburg
Phone: +7 812 363 2172
sales-wes@weg.net

SOUTH AFRICA
Johannesburg
Phone: +27 11 7236000
info@zest.co.za

SPAIN
Coslada - Madrid
Phone: +34 91 6553008
wegiberia@wegiberia.es

SINGAPORE
Singapore
Phone: +65 68589081
info-sg@weg.net 

Singapore
Phone: +65 68622220
watteuro@watteuro.com.sg

SCANDINAVIA
Mölnlycke - Sweden
Phone: +46 31 888000
info-se@weg.net

UK
Redditch - Worcestershire
Phone: +44 1527 513800
info-uk@weg.net

UNITED ARAB EMIRATES
Jebel Ali - Dubai
Phone: +971 4 8130800
info-ae@weg.net

USA
Duluth - Georgia
Phone: +1 678 2492000
info-us@weg.net 

Minneapolis - Minnesota
Phone: +1 612 3788000

VENEZUELA
Valencia - Carabobo
Phone: +58 241 8210582
info-ve@weg.net


