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plant in Australia (see Modern Power Systems,
December 2007, pp 22-29).

It is expected that German electricity demand
will grow only modestly in the coming decades.
Over the past 10 years, consumption has
— increased by about 1% per annum.

However, while demand will hardly change,
there are signs of major shifts in Germany’s
energy mix. Above all there is the projected
phase-out of nuclear power — the share of which
in power generation hitherto has been some 22%.
This may be questionable in terms of climate
policy and the impact on the energy sector, but
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As already touched optimised combustion in
the furnace limits NO, formation, as well as CO.

The electrostatic precipitators separate out more
than 99.8% of the dust carried by the flue gas.

While over 90% of the sulphur dioxide from
the flue gas is removed by the FGD plant and
turned into gypsum.

For flue gas desulphurisation, a wet limestone
process is employed.

For process-related reasons, the main wastes
produced by the power plant will be dry and wet
ash as well as gypsum.

Some of the gypsum will be sold to the
construction material industry. But, due to the
inevitable variations in gypsum quality arising
from the strongly fluctuating ash composition,

and due to the likelihood of insufficient demand
from the building sector, some of the gypsum will
be used together with lignite ash for backfilling
the mines from which the lignite will be extracted.

For the other process-related byproducts, it is
planned to re-use them in the power plant.

The calciferous sludge from water treatment,
for example, can be used to reduce pulverised
limestone needs in the flue gas desulphurisation
process.

Water management is another key
environmental consideration. The water needs of
a power plant unit are determined mainly by the
evaporation losses when the heat is discharged
in the cooling tower.

In addition, to avoid any critical salt

erected outside them.

Assessments indicate that statutory noise
emission levels in the vicinity of the power plant
will be met comfortably.

Even though it is envisaged that all statutory
environmental requirements for the power plant
will be met by a good margin when F and G start
up, nevertheless the new units have
environmental implications for their immediate
surroundings. Therefore experts at TUV
Anlagentechnik GmbH have assessed the
environmental compatibility of the F/G project.
Backed by individual expert opinions, the impact
on air, climate, soil, water, flora and fauna and,
ultimately, humans, was assessed, as well as the
potential impact on the landscape.

Comprehensive measurements made between
December 2002 and June 2003 recorded the then
existing levels of nitrogen dioxide and airborne

overall pollution levels are below the permissible
air-quality values.

The data on existing, additional and total air
contamination apply to the most unfavourable
situation in each case in the region being assessed
and the additional contamination due to the new
units assumes they are emitting at the maximum
admissible levels. Under normal operating
conditions actual emissions would be much lower.

The future for lignite
Looking beyond Neurath F and G RWE Power is
working on the next generation of lignite-fired
power plants. These are expected to offer about a
four percentage point increase in efficiency thanks
to the use of dried rather than raw lignite, as used
in today’s plants, including Neurath F and G.
RWE Power is developing a drying technology
called WTA — fluidised bed drying with internal

solar, geothermal and waste-to-energy — are at
present making an 11% contribution towards
power generation.

The federal government is pursuing the goal of
increasing the share of renewables in electricity
generation to at least 20% by the year 2020 and
by the middle of the century as much as one half
of all energy is to come from renewables.

Natural gas, too, is likely to enjoy an increasing
share of the power generation market. It already
accounts for around 12% of the total.

The outlook for hard coal is mixed: a decline
in the use of domestically mined fuel and an
increase in the use of imported coal.

But meeting power needs from natural gas,
imported hard coal, and increased electricity
imports creates fewer domestic jobs and less
value added than electricity from indigenous
energy sources such as lignite. It is estimated that
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emissions from the cooling towers, which are
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Immediately after the regional government
approval RWE Power started site preparation for
the BoA 2 and 3 units at Neurath and in September
2005 took the final decision to proceed with the
€2.2 billion project. The decision was taken by

The combustion

s oo o, S process

Schematic of the new Neurath units, Fand G Steam generator The water-steam cycle

Steam generator
Ll

g—

The Grevenbroich region, where the Neurath

N o (0]
plant is located, has traditionally played an pen pass

Reheat steam pipes

RWE on the assumption that emissions rights important role. in energy suppl'y:' Ik Main steam pipe Reheat steam pipes |
prevailing in 2005-2008 for new and replacement here that the first lignite depositin the northern o -
lants would continue to apply after 2008 under ) ) TS € Fanenietl et s (e Bl Lionite bin " Main steam pipe
pNAP (National Allocationlf’lia}l;) 2 Ve, e dReles, 2 Temee s e in - Feedwater PP
A crucial objective of the ne.w units is a opencast operations and upgraded in two = - Feeswater
reduction of CO, emissions for RWE’s lignite neighbouang briq;: ette fact;: LS Des;l)ite il The existing to flue-gas Air heater G - Ignition 20
L mining tradition, the Neurath power plant site Neurath plant ™ cleaning - fuel
ower plant fleet as a whole, via increased . . . P :
gfﬁcienrc) and the shuttin do;vn of old, less B GRS ey EOlsIict] T Ui Gl ‘anite mi e
officient yunits & ’ Rhenish power plant locations: the first unit only went on stream in 1972 and by 1976, a total of three : o2 Lignite mills Generator
L . N 300 MW units and two 600 MW units had been commissioned. ¥ mash removal HP LP
With an efficiency of more than 43% the BoA . . . . A FDfan Fmpm heater heater
units certainly meet this goal Like all other large lignite-based power plants, the Neurath power station, which uses lignite from Wet-slag Cooling water
The replacement of the old 150 MW units by the Garzweller.and Hambach o.p?ncast mlne.s, qperates in ba:seload moqe. - . Dry-ash from [+~ extractor
BoA 2 and 3 will lead to a reduction in CO RWE now mines some 100 million tons of lignite every year in the Rhenish lignite-mining area, most the ESP Cooling water Condenser
) =

of which is used to generate electricity. Lignite needs no subsidies and represents an economic asset

Feed

emissions of about 6 million t/y relative to the

N . i jon. Dry-ashbin " M ' W wet-ash bi from the
emissions that would be produced by the old units SRS CII I Y F A M. heat-transfer gﬁ\%p
in generating an equivalent amount of electricity. ) fj : system 4 turbine |
The site area occupied by the two new units at underway to restart work on the unit F steam existing facilites where possible, some of which Ash Wet_t'ng b to ”,Ifa?]‘:?;; f——

Neurath is just under 37 ha and less than 40% of
this will be occupied by buildings. As an
ecological offset for the erection of the two new
power plant units, including rail links and
overhead lines, RWE is reforesting some 21 ha
of farmland in the areas of Neurath, Sinsteden
and Vanikum. In addition special farming
methods will be introduced to a further 10 ha of
land to encourage wildlife habitation.
Commercial operation of the new Neurath
units is envisaged for 2010. However work on
the unit F steam generator was suspended in
October 2007 due to a serious accident. Work on
unit G has continued, while preparations are

- Site plan for
o Neurath F&G

o™ - i,
A Main switchgear and G FGD building
control building H Switchgear building for
B Turbine hall FGD
C Intermediate building J Cooling tower
D Boiler house K Cooling water pump
E Electrostatic precipitator house
F Induced draft fan L Coal conveyor bridge
building M Coal bunker

Key contractors and the multi contract approach

generator shortly. While the original schedule
(see p 23) envisaged that unit F would start up
before G, the order is now likely to be reversed.

Plant description
The high efficiency of the BoA 2 and 3 units at
Neurath can be ascribed to: the steam conditions
(600/605°C); the steam turbine technology; the
nine-stage feedwater preheating system; the
maximisation of waste heat recovery from the flue
gas; and minimisation of auxiliary power needs (eg
through use of turbine driven feedwater pumps).
The two new units are located to the east of the
existing Neurath units and will make use of

Site as of 5 March 2008. The picture shows the
four stair towers, two per unit and, in the centre
of the picture, boiler structural steel for unit F
(right), where the October accident occurred,
and for unit G (left)
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must in part be retrofitted or extended.

For lignite supplies, a new coalyard in the form
of an underground slot-bottom bin is being built.
The raw lignite will be delivered to the new bin
using  RWE’s own north-south railway
connecting the power plant site to the Garzweiler
and Hambach opencast mines.

From there, the lignite will be transported by a
new conveyor belt system to the day bins in the
boiler houses.

The lignite mills pulverise the lignite and, to
lower its high moisture content (48 to 60%), dry
it using hot flue gases taken from the furnace.
Next, together with heated air from the flue-gas
air heater, the pulverised lignite is blown into the
combustion chamber of the steam generator.

The once through steam generators each have
a capacity of 2392 MWt (2800 MWt max) and
are the largest lignite fired boilers in the world,
with the highest steam mass flows, supercritical
steam pressures and steam temperatures ever
reached for lignite — the size (notably the height)
coupled with the steam parameters creating
particular challenges.

Combustion is subject to constant monitoring
and adjustment of the lignite and air feed, so that
it is optimised and NO, production minimised.
The legally prescribed emission limit values for
NO, — 200 mg/m3 of flue gas — can be
comfortably met by these combustion measures
alone, without additional post combustion
systems, eg selective catalytic reduction.

The lignite combustion temperature is about
1200°C. The hot flue gas that emerges during
combustion flows through the steam generator
from bottom to top. In the process, it transfers
heat to the outer walls, which consist of tubes,
and to the tube banks suspended in the flue-gas
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flow. Heated feedwater flows through these tube
systems and is evaporated and superheated.
After the topmost bank of heating surfaces, the
flue gas is redirected to the downward open-pass
duct and distributed across the two flue-gas air
heaters to preheat the combustion air. After
flowing through these heat exchangers, the flue
gas — cooled from about 350°C to 160°C — is
conducted in two parallel lines to flue gas
cleaning systems. The latter consist of dust
extraction, by electrostatic precipitation,
followed by flue gas desulphurisation (FGD).
A further portion of the remaining flue-gas heat
is removed from the flue gas before it is fed into
the desulphurisation plant via flue gas coolers and
transferred via a heat-transfer cycle to a part-flow
ofthe condensate in the feedwater heating section.
This lowers the flue-gas temperature to 125°C
before it enters the flue gas desulphurisation
system, which employs polypropylene and
concrete for the scrubber wall materials.

The four casing steam turbine
(STF100 type)

The main steam produced by the steam
generator has a pressure of 272 bar and a
temperature of 600°C and is initially expanded
to 58.7 bar in the turbine’s high-pressure section,
where the temperature falls to 356°C. This steam
is conducted back to the steam generator and
superheated again (reheated) to 605°C. In the

Neurath innovation: polypropylene and concrete
are used for the flue gas scrubber internal walls

The Neurath F & G
boilers are of the
well proven single
pass type. The
large dimensions
allow lignite from
the local mining
area to be used

Technical data
Firing thermal capacity

2392 MW (max. 2800)
Lignite feed 820 t/h (max. 1300)
Main steam 272 bar / 600°C

55 bar /605°C
170mx 100 m x 100 m
142mx26 mx26m
146 000 m2 (~15 ha)

Hot reheat steam
Total dimensions
Dimensions of boiler
Heating surfaces
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intermediate- and low-pressure sections the
steam expands to the pressure of 48 mbar
prevailing in the condenser, where it is
precipitated as water.

The cooling water is re-cooled in the cooling
tower by falling as rain in continuous contact with
cooling air. The cooling air required for this in
the energy-efficient natural-draught tower
necessitates the tower height of around 170 m.

The cooling water that evaporates during re-
cooling and the cooling water that must be
discharged to avoid excess concentrations of salt
has to be replaced on a continuous basis. For this,
use is made primarily of makeup water from the
Frimmersdorf power plant, which is treated there
before it is deployed in Neurath. As an

alternative, the new units can also be supplied
with treated water from Niederaussem.

The steam turbines, each rated at 1100 MWe,
are of the Alstom STF100 type. They employ
fully flow optimised blading.

AtNeurath a compact four casing configuration
is employed: HP, IP and two LP (whereas at
Niederaussem there is a three-casing LP) .

The two-casing four-flow low pressure turbine
stage is made possible through the use of
titanium 1.408 m last stage blades — the longest
last stage blades currently offered on the world
market, providing an exhaust cross section of
13.2 m2. The compactness of the steam turbine
contributes to reduced construction costs.

The electrical generators are of the Gigatop type
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(with hydrogen cooled rotor and water cooled
stator) and, at 1333 MVA, these will be among
the highest rated two-pole machines in the world.

The generator terminal voltage is 27 kV. The
voltage is stepped up to 380k V for grid connection.

Environmental impacts

As well as reduced CO, emissions, the new units
will also achieve low specific SO,, NO, and dust
emission levels.

They will certainly be comfortably below the
statutory limits, as specified in the German
ordinance on large combustion plants: SO, —200
mg/m’ and a minimum sulphur removal rate of
85%; NO, — 200 mg/m3; CO — 200 mg/m3; and
particulates — 20 mg/m3.

Cooling tower and GRR,
clean-flue-gas duct"

Inside the unit F
tower (March 2008)
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