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AUXILARY STEAM GENERATOR SYSTEM 
FOR A POWER PLANT 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application claims priority to PCT Application No. 
PCT/EP2012/074333, having a filing date of Dec. 4, 2012, 
based off of DE 102012200741.5 having a filing date of Jan. 
19, 2012, the entire contents of which are hereby incorpo 
rated by reference. 

FIELD OF TECHNOLOGY 

For additional processes, especially starting modes or 
operating states, conventional power plants with a water 
steam cycle require additional steam which possibly cannot 
be provided by means of the actual steam generation pro 
cess. Counted among these specific operating States are 
especially transient operating states, operational outages, 
partial load operation or starting up and shutting down 
processes. Auxiliary steam is therefore required for example 
during an operational outage for maintaining pressure or for 
maintaining heat in the feed-water tank and also for gland 
steam Supply to the steam turbine. The steam that can be 
generated by means of the actual steam generation process 
in this case may possibly not be sufficient, or not totally 
Sufficient, for maintaining the pressure in the feed-water tank 
or for the operation of other auxiliary systems of the power 
plant. 

BACKGROUND 

In order to counter this problem, additional auxiliary 
steam generators are integrated into the water-steam cycle of 
the conventional power plant according to the prior art. 
These auxiliary steam generators are fossil-fired boilers or 
so-called auxiliary steam boilers. In most cases they are 
operated with gas or oil, or with other fossil fuels. 

Such auxiliary steam generators represent a high invest 
ment in the construction of power plants, especially as a 
result of the costly and complex connecting of the auxiliary 
steam generator into the water-steam cycle and to the 
auxiliary Steam systems. As a result of the complex connec 
tions, the auxiliary Steam generators have a large space 
requirement. Moreover, they require additional expenditure 
approval during construction. Since the auxiliary steam 
generators are provided especially for specific operations, 
they are not required during normal operation of the power 
plant, but, however, give rise to running costs or efficiency 
losses since they have to be kept hot electrically, or via steam 
from the water-steam cycle of the power plant. They also 
give rise to regular and not insignificant maintenance costs. 

SUMMARY 

An aspect relates to an auxiliary steam generator system 
as a result of which the disadvantages from the prior art are 
avoided, and, above all, the installation costs can be dras 
tically reduced. Moreover, it is the object of the invention to 
disclose a method for auxiliary steam generation, as a result 
of which the disadvantages from the prior art are avoided. 
The aspect which is directed towards the provision of an 

auxiliary steam generator system is achieved by means of 
the features as set forth in the embodiments of the invention. 

The proposal is for an auxiliary steam generator system 
for a power plant, which comprises a water-steam cycle with 
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2 
a condensate line, wherein a condensate pump is connected 
into the condensate line and a feed-water pump is connected 
into the feed-water line. Furthermore, a pressure accumu 
lating vessel is connected into the lines between the con 
densate pump and the feed-water pump, and a feed-water 
extraction line is connected at a branch point to the water 
steam cycle downstream of the pressure accumulating ves 
sel. The feed-water extraction line is now connected to the 
pressure accumulating vessel, and a heating device is con 
nected into the feed-water extraction line. 
The feed-water tank of the power plant is provided as the 

pressure accumulating vessel and therefore now fulfills the 
function of storing condensate or feed water for the water 
steam cycle, and, moreover, of Supplying steam or saturated 
steam for the Supply of auxiliary steam to the power plant. 
To this end, the heating device is designed so that the feed 
water is able to be heated by means of this so that after a 
corresponding pressure reduction steam can be generated in 
the pressure accumulating vessel. 
The achieved effect is that the feed-water tank or pressure 

accumulating vessel can be held at a necessary pressure or 
at a corresponding temperature even in specific operating 
states without sufficient process steam, without an additional 
auxiliary steam generator being necessary. As a result of this, 
the feed-water tank is used as a thermal accumulator (“Ruths 
tank”). To this end, the feed-water tank is designed to be 
larger when necessary, corresponding to the increased 
demands, than without the function of an additional pressure 
accumulator. 
The auxiliary steam generation in a power plant can be 

realized in a significantly less complex manner since an 
additional steam accumulator and fossil-fired auxiliary 
steam generator can be dispensed with. Consequently, on the 
one hand advantages accrue as a result of a lower space 
requirement for the auxiliary systems. On the other hand, 
energy consumption is also reduced. A conventional auxil 
iary boiler has to be kept hot electrically or via steam and 
also has high outage losses. Since the feed-water tank is now 
used as an energy accumulator, moreover, the feed-water 
tank is therefore hot anyway. Consequently, additional sys 
tems and lines for heat retention can be dispensed with. 
Since the complexity decreases, the maintenance costs are 
also reduced, and the availability is greatly increased. 
The steam which is stored in the pressure accumulating 

vessel can also be advantageously used for the Supply of 
auxiliary steam consumers. To this end, the power plant 
comprises additional auxiliary steam consumers, wherein 
the pressure accumulating vessel is connected via a steam 
line to the auxiliary steam consumers. 

For this purpose, the Steam parameters in the pressure 
accumulating vessel. Such as steam pressure and steam 
temperature, are correspondingly adjusted to the auxiliary 
steam consumers which are to be supplied. The adjustment 
is carried out by means of heating, condensate replenish 
ment or by means of a feed-water pump and/or throttle 
valves. In an advantageous further development of the 
auxiliary steam generator system, a pressure maintaining 
valve is connected into the feed-water extraction line 
between the heating device and the pressure accumulating 
vessel, and by means of which the pressure between the 
heating device and the pressure maintaining valve is 
increased to Such an extent that a sufficiently large margin 
exists between the operating pressure and the steam pressure 
of the medium at the respective operating temperature. 

In an embodiment of the auxiliary steam generator sys 
tem, the feed-water extraction line is connected to the 
condensate line of the water-steam cycle, and a circulating 
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pump is connected into the feed-water extraction line 
upstream of the heating device. By means of the circulating 
pump, the Steam parameters can be indirectly adjusted by 
means of the throughput, the heating and in correspondence 
to the position of the pressure reducing valve. Depending on 
the design of the power plant, it can be advantageous, 
moreover, if the feed-water extraction line is connected to an 
extraction point of the feed-water pump or downstream of 
the feed-water pump. To this end, specially configured 
feed-water pumps are required. 

In an embodiment of the auxiliary steam generator sys 
tem, the heating device is electric. The installation costs of 
a power plant can be reduced since by the use of an 
electrically heated heating device for the auxiliary steam 
generator otherwise complex and expensive auxiliary steam 
generators can be dispensed with. If the described embodi 
ment(s) are used in a Solar power plant, by the use of an 
electric heating device a completely "regenerative power 
generation” can be realized. Since the electrically heated 
heating device is free of emissions when in operation, a 
lower cost approval for Solar power plants can be expected. 
By dispensing with fossil-fired auxiliary steam generation, 
there is no requirement for a fuel system for storage and 
distribution of the fuel. 
The auxiliary steam generator system is advantageously 

used in a gas and steam turbine power plant. However, the 
advantages of the auxiliary steam generator system can also 
be utilized in other fossil-fired steam power plants. The 
auxiliary steam generator System is particularly advanta 
geously also used in a CSP (Concentrating Solar Power) 
steam power plant with Solar heated Steam generation. 
The method for auxiliary steam generation in a power 

plant process in this case provides an accumulator which is 
connected into a water-steam cycle and into which conden 
sate from the water-steam cycle is delivered. The condensate 
is stored, mixed and degassed in the accumulator, and then 
discharged from the accumulator as feed water, and a partial 
flow of the discharged feed water is extracted. The partial 
flow is now heated in a heating process and fed back again 
into the accumulator. 
The accumulator corresponds to a collecting tank for feed 

water, in which a volume of fluid for the water-steam cycle 
can be intermediately stored. The collecting tank conse 
quently also serves as a buffer for the feed water. 
The partial flow is heated to temperatures which with a 

sufficient margin are below the boiling point or above the 
boiling point. By returning the heated partial flow to the 
accumulator, the pressure in the accumulator is increased. As 
a result, the accumulator can be additionally used as a 
pressure accumulator for process steam. 

Since because of this an additional pressure accumulator 
for process steam and an otherwise complex and expensive 
auxiliary steam generator can be dispensed with, as a result 
of the method according to the invention especially the 
installation costs of a power plant process can be lowered. 
As a result of the method according to the invention, the 
auxiliary steam generation process can also be realized in a 
significantly less complex manner. In an embodiment, steam 
is extracted from the accumulator and fed to an auxiliary 
steam process of the power plant process to this end. 
The steam can be generated by different methods in this 

case. In an embodiment, the partial flow of feed water in the 
heating process is first of all heated to just below the boiling 
point of the feed water, and delivered to, and evaporated in, 
the accumulator with expansion of the feed water. The 
margin between the temperature to which the feed water is 
heated and the boiling temperature is of Sufficient magnitude 
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4 
in this case so that no flash evaporation occurs before entry 
into the accumulator. In this case, it is advantageous if the 
heated feed water is delivered to the accumulator by means 
of a pumping process. The pumping process in this case 
especially consists of a circulating pump and, if applicable, 
valves. 

In an alternative embodiment, the partial flow of the feed 
water in the heating process is heated up to the boiling point 
or above the boiling point of the feed water, wherein with 
build-up of pressure Steam is formed and the steam is 
delivered to the accumulator, utilizing the density difference 
between steam and feed water. An additional pump can be 
dispensed with in this case. 

It is particularly advantageous if the partial flow of feed 
water is electrically heated in the heating device. As a result, 
an emissions-free steam generation can be realized. 
The method for auxiliary Steam generation is advanta 

geously put into operation when the power plant is in 
transient operating states, during an outage, or during partial 
load operation or during starting up and shutting down 
operations, in order to supply the power plant process with 
Sufficient auxiliary steam. 
The power plant process in this case comprises a gas and 

steam turbine process with a water-steam cycle, wherein for 
auxiliary Steam generation the method is integrated into the 
water-steam cycle of the gas and steam turbine process. 

Alternatively, the power plant process is a CSP steam 
power plant process with a Solar heated Steam generation 
process, wherein the method for auxiliary Steam generation 
is integrated into the water-steam cycle of the CSP steam 
power plant process. 

BRIEF DESCRIPTION 

Some of the embodiments will be described in detail, with 
reference to the following figures, wherein like designations 
denote like members, wherein: 

FIG. 1 shows an auxiliary steam generator System for a 
power plant; and 

FIG. 2 shows a method for auxiliary steam generation for 
a power plant process. 

DETAILED DESCRIPTION 

Shown in FIG. 1 is an auxiliary steam generator system 1, 
as can be integrated into a fossil-fired power plant or a solar 
power plant. The power plant comprises a water-steam cycle 
2, of which only the section of the condensate line 3 is 
shown here. 

In essence, a condensate pump 4 and a pressure accumu 
lating vessel 6 are connected into the condensate line 3, and 
a feed-water pump 5 is connected into the feed-water line 
16. By means of the condensate pump 4, condensate is 
delivered to the pressure accumulating vessel 6. In the 
pressure accumulating vessel, the condensate is degassed, 
mixed and stored before it is pumped again by means of the 
feed-water pump 5 through the feed-water line 16 into the 
water-steam cycle 2. 

In accordance with described embodiments, provision is 
now made for a feed-water extraction line 8 which is 
connected at a branch point 7 to the feed-water line 16 
between the pressure accumulating vessel 6 and the feed 
water pump 5. Not shown here is an alternative embodiment, 
in which the feed-water extraction line 8 is connected 
directly to the feed-water pump 5 or downstream of the said 
feed-water pump 5. 
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The feed-water extraction line 8 connects the feed-water 
line 16 to the pressure accumulating vessel 6. Connected 
into the feed-water extraction line 8 are basically a circu 
lating pump 13 and a heating device 9. By means of the 
heating device 9, the extracted partial flow offeed water can 
be heated. Valves for controlling the partial flow are con 
nected into the feed-water extraction line 8, moreover. 
Connected between the heating device 9 and the pressure 
accumulating vessel 6 is a pressure valve 12, by means of 
which the pressure in the pressure accumulating vessel can 
be adjustably maintained. 
By means of the separate circulating pump 13, a quantity 

of feed water is extracted from the pressure accumulating 
vessel 6, brought up to pressure, heated in an electric heating 
device 9 with a sufficient margin in relation of the boiling 
point, and finally fed back into the pressure accumulating 
vessel via the pressure valve 12 or a regulating valve and 
then expanded. As a result of the expansion of the feed 
water—having been heated and at a higher pressure—to the 
pressure of the pressure accumulating vessel 6, a partial flash 
evaporation takes place. 

Downstream of the circulating pump 13, a return line 14 
is connected to the feed-water extraction line 8. By means of 
the circulating pump 13 and the minimum flow line of the 
circulating pump 14, a circuit is therefore created, by means 
of which a circulation of the feed water is enabled. 

For the discharge of Steam, a steam line 11 is connected 
to the pressure accumulating vessel 6. The steam line 11 
connects the pressure accumulating vessel 6 to an auxiliary 
steam consumer 10. For the regulating or throttling of steam, 
a motor-powered or pneumatically operated control valve is 
connected into the steam line 11. The auxiliary steam 
consumer therefore obtains the necessary auxiliary steam 
exclusively from the pressure accumulating vessel 6. 
The section of the condensate line 3 of the water-steam 

cycle 2, moreover, has a compensating line 15 which con 
nects the section of the condensate line 3 between the 
condensate pump 4 and the pressure accumulating vessel 6 
to the section of the feed-water extraction line 8 between the 
pressure accumulating vessel 6 and the circulating pump 13. 
A motor-powered or pneumatically operated control valve 
can be connected into the compensating line. 

FIG. 2 shows a method for auxiliary steam generation, as 
can be integrated into a fossil-fired power plant process or a 
Solar power plant process. Shown here is a section of the 
water-steam cycle 2 for feed water 24 in the form of 
condensate 23 as results after the condensation in the power 
plant process. 
The method basically comprises an accumulator 22 and a 

heating process 26. Condensate 23 from the water-steam 
cycle 2 is first of all fed to the accumulator 22. In the 
accumulator 22, the condensate 23 or feed water 24 is stored, 
mixed and degassed. Subsequently, it is discharged again 
and directed into the water-steam cycle 2 for evaporation. 
A partial flow 25 is now extracted from the discharged 

feed water 24 and fed to the heating process 26. During the 
heating process, the feed water 24 is heated and fed back into 
the accumulator 22 again. The partial flow 25 offeed water 
is electrically heated during the heating process. For deliv 
ery of the partial flow 25 back into the accumulator 22, a 
pumping process 29 is provided. 
By heating the feed water 24 during the heating process 

26, Steam 27 is generated in the accumulator 22 and can now 
be fed from the accumulator 22 to an auxiliary steam 
process. 
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6 
By providing steam 27 from the accumulator 22, addi 

tional fossil-fired auxiliary steam generators can be dis 
pensed with. 
The invention claimed is: 
1. An auxiliary steam generator System for a power plant, 

with a water-steam cycle, comprising a condensate line with 
one end connected to a pressure accumulating vessel, a 
compensating line and a feed-water line, wherein a conden 
sate pump is connected into the condensate line and a 
feed-water pump is connected into the feed-water line, and 
wherein the pressure accumulating vessel is connected 
between the condensate pump and the feed-water pump, and 
wherein a feed-water extraction line is connected at a branch 
point to the water-steam cycle downstream of the pressure 
accumulating vessel, wherein the compensating line con 
nects the condensate line into the feed-water extraction line 
and the feed-water extraction line is connected to the pres 
Sure accumulating vessel, and in that a heating device is 
connected into the feed-water extraction line. 

2. The auxiliary steam generator system as claimed in 
claim 1, comprising a steam discharge line having a pressure 
control valve and, wherein the steam discharge line having 
a pressure control valve is connected to the pressure accu 
mulating vessel. 

3. The auxiliary steam generator system as claimed in 
claim 1 wherein a pressure maintaining valve is connected 
into the feed-water extraction line between the heating 
device and the pressure accumulating vessel, and by means 
of which steam pressure in the pressure accumulating vessel 
can be adjusted. 

4. The auxiliary steam generator system as claimed in 
claim 1, wherein the feed-water extraction line is connected 
to the feed-water line of the water-steam cycle, and in that 
a circulating pump is connected into the feed-water extrac 
tion line upstream of the heating device. 

5. The auxiliary steam generator system as claimed in 
claim 1, wherein the feed-water extraction line is connected 
to an extraction point of the feed-water pump. 

6. The auxiliary steam generator system as claimed in 
claim 1, wherein the heating device is electric. 

7. The auxiliary steam generator system as claimed in 
claim 1, wherein use in a gas and steam turbine power plant. 

8. The auxiliary steam generator system as claimed in 
claim 1, wherein use in a CSP steam power plant with solar 
heated Steam generation. 

9. A method for auxiliary steam generation in a power 
plant process with an accumulator which is connected into 
a water-steam cycle and into which condensate from the 
water-steam cycle is delivered, and the condensate is stored, 
mixed and degassed in the accumulator, and the condensate 
is then discharged from the accumulator as feed water, and 
a partial flow of the discharged feed water is extracted, 
wherein the partial flow is electrically heated during a 
heating process, and the heated partial flow is fed back into 
the accumulator. 

10. The method as claimed in claim 9, wherein steam is 
extracted from the accumulator. 

11. The method as claimed in claim 9, wherein the partial 
flow of feed water is heated during the heating process 
below the boiling point of the feed water, and is delivered to, 
and evaporated in, the accumulator with expansion of the 
partial flow of feed water. 

12. The method as claimed in claim 11, wherein the 
heated feed water is delivered to the accumulator by means 
of a pumping process. 

13. The method as claimed in claim 9, wherein the partial 
flow offeed water is heated during the heating process up to 
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boiling point, wherein with build-up of pressure steam is 
formed, and the steam is delivered to the accumulator, 
utilizing the density difference between steam and feed 
Water. 

14. The method as claimed in claim 9, wherein the method 
for auxiliary steam generation is put into operation when the 
power plant process is in transient operating states, during an 
outage, during starting up and shutting down or during 
partial load operation, in order to Supply the power plant 
process with steam. 

15. The method as claimed in claim 9, wherein the power 
plant process comprises a gas and steam turbine process 
with a water-steam cycle, wherein the method for auxiliary 
steam generation is integrated into the water-steam cycle of 
the gas and steam turbine process. 

16. The method as claimed in claim 9, wherein the power 
plant process is a CSP steam power plant process with a 
Solar heated Steam generation process, wherein the method 
for auxiliary steam generation is integrated into the water 
steam cycle of the CSP steam power plant process. 
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