








NATURAL GAS FOR POWER AND HEAT – 
EMSLAND GAS-FIRED POWER STATION 

Top technology in the peak load: RWE Power investing € 700 million  
in new-build and modernization.

Natural gas is one of the cleanest energies around. 

Gas-based power plants achieve high efficiencies 

and are virtually emission-free. When natural gas is 

burnt, no ash emerges. Another merit: the start-up 

time of a gas-fired power station from standstill to 

full load is very short. Which is why this plant type is 

used above all to cover peak loads or when there are 

power-plant downtimes in the grid. 

The Emsland natural-gas power station consists of 

the two units B and C, which went on stream in 

1974/75, and – since 2010 – unit D. At present, its 

operator, RWE Power, is replacing the gas turbines 

of the older units with new models, spending € 200 

million.

In principle, the Lingen gas power plants are thermal 

power stations like any other: instead of coal or 

nuclear fission, they use natural gas to evaporate 

water, driving a turbine with connected generator. 

Units B and C, on the one hand, and unit D, on the 

other, differ in one crucial detail, however: B and C 

produce steam using a gas-firing system, unit D 

using only the hot waste gas from the gas turbines. 
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At the heart of both units are the two steam gen-

erators: the 16 gas burners per boiler reach flame 

temperatures of 1,350°C. They heat water which 

then – as steam that is 535°C hot – drives a steam 

turbine at a pressure of up to 185 bar. The steam 

flows across the turbine blades and sets the drive 

shaft in rotation. As in all turbines, this rotary move-

ment drives a generator which produces the electricity, 

in this case with a net capacity of 355 MW. 

Upstream of each steam generator there is currently 

one gas turbine with 55 MW. It drives a separate 

generator using the emerging mixture of combustion 

gases and air. Next, the 430°C hot and oxygen-rich 

combustion waste gases in the steam generator are 

used as combustion air to heat the water for the 

steam turbines. Since the gas turbines supplement 

the core process in this way, they are also referred to 

in this case as topping gas turbines. Due to the 

effective and environmentally-friendly combination 

of two different turbines, this plant type is called a 

combined-cycle plant. 

At present, RWE Power is replacing the two gas 

turbines of units B and C with two new models. 

While the old units have an efficiency of 26 percent, 

the new Rolls Royce turbines reach 40 percent. The 

€ 200-million investment boosts the overall efficiency 

of the combined-cycle units by up to 12 percent and 

lowers CO2 emissions – with unchanged power 

generation – by over 45,000 tons a year. 

THE CCGT PLANT 
UNITS B AND C – 
A STRONG COMBO 
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Unit D, the combined-cycle gas turbine plant (CCGT) 

at Lingen, sets standards worldwide when it comes 

to efficiency and environmental friendliness. 

In unit D, the hot turbine waste gases are conducted 

to steam generators without firing systems, so-called 

heat-recovery steam generators (HRSGs). There, they 

convert water into vapour which then drives steam 

turbine and generator. The plant has a net efficiency 

of 59.2 percent. 

Unit D consists of two gas turbines with 280 MW 

each, two HRSGs and a joint steam turbine with a 

capacity of 326 MW. It is designed for a main-steam 

temperature of 585°C and a pressure of 159.2 bar. 

Like its adjacent units B and C, unit D, too, is designed 

for co-generation. It can decouple 100 tons of process 

steam an hour. 

 This means: some of the steam is diverted away 

from the steam turbine and can be made available 

for industrial purposes (steam customers). This 

steam is highly charged energetically and is not at 

all to be confused with the only lukewarm cooling 

water or even the plumes coming from the power 

plants' cooling towers.

Such an efficient input of fuel and heat also lowers 

CO2 emissions perceptibly – benefiting the envi-

ronment and the climate. 

Today already, some of the steam is extracted and 

delivered to Dralon GmbH (fibre factory) at Lingen's 

South industrial estate. Customers use it to cover 

their heat needs in production, so that they can 

dispense with their own heat or power plants. 
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gAs sUPPLY AND NATUrAL gAs PIPE ArrAY 

The Emsland natural-gas power plant benefits from 

its optimal link-up to the long-distance gas grid: 

RWE Power obtains the fuel from five different supply 

grids. To improve the power plant's gas supply even 

further, RWE Power has additionally built a so-called 

gas pipe array. This subterranean line, some 15 km 

long and about 1.50 m thick, has been built approx. 

3 km distant from the power station. It is used to 

stockpile fuel and can provide up to 900,000 cubic 

metres of natural gas. 

The gas, compressed by a compressor station on the 

power-plant site to 100 bar, is equivalent to the 

amount that the power station needs for six hours of 

full-load operations. This enables us to offset 

short-term fluctuations in the electricity grid. Fuel 

procurement, too, on the international gas market 

becomes more flexible thanks to stockpiling, since 

price fluctuations are unable to have an unchecked 

effect. The gas pipe array acts as a buffer, both in 

terms of logistics and finances. 

In its shape and structural principle, a power plant's 

gas turbine resembles an aircraft's jet engine: air 

enters at the front; in the centre it is swirled around 

and combusted together with fuel gas; and, at the 

back end, the thrust emerges that the aircraft 

needs. 

With their high power density and ability to start up 

fast, gas turbines are the power packs in electricity 

generation: one single plant, roughly the size of an 

articulated lorry, can supply a city of 300,000 people 

with electricity, and that in the space of minutes. 

The term "gas turbine" usually refers to the entire 

unit, which consists mainly of compressor, combustion 

chamber(s) and the turbine proper. 

In the CCGT plant, RWE Power is deploying two 

turbines of the innovative type Alstom GT 26. In the 

front section, the compressor, outside air is sucked 

in and compressed by 22 blades. Owing to the rise 

in pressure, the air becomes hot. In the first com-

bustion chamber, natural gas, preheated to 150°C, 

is admixed and fired under a pressure of 50 bar. 

Here, the air is conducted in such a way that the 

flame, at a temperature of about 1,200°C, does not 

come into contact with the metallic wall of the com-

bustion chamber. 

The hot, low-oxygen waste gas drives a high-pressure 

turbine and is swirled around with a gas-air mixture 

which self-ignites in the following, second combustion 

chamber. The 630°C-hot waste gases flow into the 

turbine's low-pressure section where they drive a 

series of blades, thus creating the rotary movement 

to drive the generator. Next, they reach the HRSG's 

heat exchanger where they are re-used to generate 

steam. 

The novel feature of the Alstom GT26 is the serial or 

double combustion in two chambers. This increases 

the efficiency of gas-turbine technology without 

significantly raising the material-critical combustion 

temperatures. This ensures low emissions, both in 

full-load and in partial-load operations. 

gAs TUrBINE 
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RWE Power has been operating a visitor centre at Lingen since 1984  
and has already welcomed more than 300,000 guests. 

INFORMATION ON THE SITE – 
OPEN TO DIALOGUE 

Using modern interactive media, a permanent 

exhibition gives visitors comprehensive information 

about the power plants at the site and about energy 

topics. 

A virtual tour of the power plant, for instance, offers 

insights into the way a nuclear power station works. 

Issues of nuclear power plant safety and the storage 

of used fuel assemblies are also discussed in depth. 

One large exhibit in the centre of the permanent 

exhibition deals with Europe's power supply now and 

in the future. It introduces all three energy sources 

(fossil fuels, nuclear energy, renewable energies) in 

RWE Power AG

Visitor centre, Lingen Power Plants 

Am Hilgenberg 

D-49811 Lingen 

T	 +49 591 806-1611

F	 +49 591 806-1610

E	 info.emsland@kkw.rwe.com

I	 www.rwe.com/rwepower

connection with the three central aspects of energy 

supply: economic efficiency, security of supply and 

environmental protection. 

Groups of visitors should book an appointment in good 

time using the telephone number stated, especially if 

they also plan to visit one of the power plants. 

Individual visitors are welcome at any time and need 

no advance booking

They provide jobs for approx. 500 of our own 

employees plus numerous more among suppliers 

and service providers. On top of this comes versatile 

vocational training for young people who are being 

trained at the location in various commercial-technical 

activities.

The Lingen power plants also create important 

advantages for local industry. For decades now, the 

existing gas-fired power plants have been supplying 

industrial customers not only with electricity, but 

also and reliably with process steam. The new CCGT 

plant, too, has already been technically designed 

with this service in mind.

Our power plants at Lingen make a major contribution  
to the Emsland region's economy. 

Opening hours

Mondays to Thursdays 	 from 08.00 am - 05.00 pm 

Fridays	 from 08.00 am - 04.00 pm 

IMPORTANT ECONOMIC FACTOR – 
SECURE JOBS 
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Thermal reactor capacity

Gross output  

Net output 

Net efficiency 

Number of fuel assemblies 

Steam flow rate

Main steam pressure/temperature 

Condenser cooling-water flow 

MW

MW

MW

%

kg/s

bar/ºC

kg/s

3,850 

1,400 

1,329 

34,50

193

2,133

62.0/279

43,889

Reservoir capacity 

Total area of reservoir  

Length of dam crown (in the centre) 

Dam crown 

Base

Reservoir depth 

Maximum water level 

mill. m3

mill. m2

m

m above M.S.L. 

m above M.S.L. 

m

m above M.S.L. 

23.00 

2.30 

5,818.32 

36.00

21 – 19.50

15 – 16.50

34.00

 

Generator capacity  
Gas turbine 

Generator capacity 
Steam turbine 

Total net efficiency 

Gas turbine 

Natural-gas amount 

Speed 

Steam generator 

Number of burners 

Max. gas amount 

Steam power system

Speed 

Cooling-water amount 

Steam power 

Steam temperature

Steam pressure 

Unit B/C

 
55 (2x)

 
365 (2x)

42

5.6 

3,000

16

22 

3,000

8,944

320

535

185.4

Unit D

 
281 (2x)

 
326 

59.2

39.43

3,000

–

–

3,000

11,526

234.5

585

160

 
MW

 
MW

%

Nm3/s

min

Nm3/s

min

kg/s

kg/s

°C

bar

Emsland nuclear power station 

Geeste reservoir 

Emsland natural-gas power plant  

TECHNICAL DATA:  
EMSLAND NUCLEAR POWER STATION 

TECHNICAL DATA:  
Emsland natural-gas power plant 
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