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steam discharged from the superheater at a set point value. Seldom, if
ever, does a steam generator oper- This invention relates to control
systems for heat  ate at standard or design conditions, so that while the
exchangers.                                        general characteristic
between steam generator load As described hereinbelow, the invention may be
5   and temperature of the steam discharged from the applied to controlling
heat absorption in a heat   superheater may remain constant, the heat
absorp- exchanger to maintain the temperature of fluid dis-  tion in a
superheater or reheater, and hence the tem- charged from the heat exchanger
at a set point value.  perature of the steam discharged from a superheater,
More particularly, the invention may be applied to the  will, at constant
load, change in accordance with sys- control of the temperature of steam
leaving a secon-  10  tern variables, such as (but not limited to) changes
in dary superheater or reheater of a large size fossil fuel  excess air,
feed water temperature and heat transfer fired drum or separator type steam
generator supply-  surface cleanliness. ing steam to a turbine having a
high and a low press-  Control systems presently in use, as illustrated ure
unit. As an order of magnitude, such steam     and described in The Babcock
& Wilcox Company's generators may be rated at upwards of 2.7 Gg (6 Mlb)  15
publication, are of the one or two element type. In the of steam per hour
at 17.24 MPa (2,500 lbf/[err]) and  one element type a feed back signal
responsive tothe 538C ([err]). The generic term "superheater as
temperature of the steam  discharged from the used hereaftershould be
understood to include a sec-  superheater adjusts a convective agent, such
as ondary superheater, a reheater or primary superhea-  waterorsteam flowto
a sprayattemperator. In the two ter, since control systems embodying this
invention   20  element type a feed forward signal responsive to are
applicable to the control of each of these types of  changes in steam flow
or air flow adjusts the convec- heat exchanger.
tive agent which is then readjusted from the tempera- The steam-water and
air-gas cycles for such   ture of the steam discharged from the
superheater. It steam generators are well known in the art and are  is
evident that neither of these control systems can illustrated and described
in the book "Steam, Its Gen-  25  correct for changes in the heat
absorption of the eration and Use" published by The Babcock & Wilcox
superheater caused by changes in system variables. Company, Library of
Congress Catalogue Card No.        European Patent Application No.
EP-A-0181783 75-7696. Typically, in such steam generators, satu-  discloses
a control system fora heat exchanger which rated steam leaving the drum or
separator passes   forms part of a process heater and in which heat is
through a convection primary superheater and a con-  30  exchanged between
a product and gas resulting from vection or radiant secondary superheater,
and then  combustion of a fuel. The control system comprises through the
high pressure turbine unit and a convec-  means for generating a feed
forward control signal tion or radiant reheater to the low pressure turbine
corresponding to a calculated value of heat to be unit. Flue gas leaving
the furnace passes in reverse  absorbed in the product from the gas in
order to main- order across the secondary superheater, the reheater  35
tain a parameter (temperature) of the product leaving and the primary
superheater. To prevent physical   the heat exchanger at a predetermined
value. After damage to the steam generator and turbine and to   combination
with a signal representing calculated maintain maximum cycle efficiency, it
is essential that  total actual heat flow from the combusted fuel to the
the steam leaving the secondary superheater and    process heater, and a
heat flow demand signal based reheater be maintained at set point values.
40  upon the product outlet temperature, the feed forward It is well known
in the art that the heat absorption  signal is passed to a valve adjusting
the supply of fuel in a heat exchanger such as a superheater or reheater
to the process heater in order to adjust the heat is a function of the mass
gas flow across the heat  absorption in the product. Also, the feed forward
sig- transfer surface and of the gas temperature. Accord-  nal is passed
directly to control means for controlling ingly, if uncontrolled, the
temperature of the steam   45  the position of an exhaust damper of the
process hea- leaving a convection superheater or reheater will  ter.
increase with steam generation load and excess air,    US Patent No.
US-A-4549503 discloses a control whereas the temperature of the steam
leaving a     system for a heat exchanger in the form of a superhe- radiant
superheater or reheater will decrease with  ater in which the output
temperature of the superhe- steam generator load.
50  ater is maximised, the temperature being controlled The functional
relationship between boiler load  by adjusting the flow of attemperating
water into and uncontrolled final steam temperature at standard  steam
flowing into the superheater in accordance with or design conditions is
usually available from histori-  (inter alia) a feed forward signal
obtained from heat cal data, or may be calculated from test data. From
balance equations. such functional relationship, it is possible to
calculate  55  According to the invention there is provided a the
relationship between boiler load and flow of a con-  control system for a
heat exchanger in which heat is vective agent, such as flow of water to a
spray attem-  exchanged between two heatcarriers, the control sys- perator,
required to maintain the temperature of the  tem comprising: 2    



3                  EP 0 282 172 B1                  4 generating means for
generating a feed forward  ward signal [err] is developed which adjusts the
beat control signal corresponding to a calculated value  absorption [err]
in the superheater 1 in anticipation of of the heat to be absorbed in one
of the heat car-  change required by changes in system variables, riers
from the other in order to maintain a par-  such as a change in load, a
change in excess air, or ameter of said one heat carrier leaving the heat
5   a change in feedwater temperature. exchanger at a predetermined value;
and            Figure 1 shows the superheater 1 heated by flue adjustment
means under the control of the feed  gas discharged from a furnace 3 to
which fuel and air forward signal for adjusting the heat absorption in  are
supplied through conduits 5 and 7, respectively. said one heat carrier;
characterised in that:  Steam from any suitable source, such as a primary a
regressor is operative to update the values of  10  superheater (not shown)
is admitted into the superhe- the coefficients in a multivariable
non-linear reg-  ater 1 through a conduit 9 and discharged therefrom
ression equation due to changes in system vari-  through a conduit 11. A
valve 8 in a conduit 12 regu- ables and to provide signals indicative of
said  lates the flow of a coolant, such as water or steam, to updated
coefficients;                          a spray attemperator 10 foradjusting
the heatabsorp- the generating means is operative to generate a   15  tion
[err] in the superheater 1. In Figure 1, physical feed forward coolant flow
set point signal based  measurements required to implement the control sys-
upon said updated coefficients and correspond-  tem are identified
bydescriptive letters F, Tand P that ing to the calculated value of the
heatto be absor-  represent flow rate, temperature and pressure, re- bed in
said one heat carrier from the other to  spectively, each letter having a
numeral subscript maintain the enthalpy of said one heat carrier  20
denoting the location where the associated measure- leaving the heat
exchanger at the predetermined  ment is made. (A similar numerical
subscript conven- value; and                                     tion is
used hereinbelow to signify the locations of the adjustment means is
responsive to the feed  heat flow H and enthalpy h). Transducers for
translat- forward coolant set point signal to adjust the heat  ing such
measurements into analog or digital signals absorption in said one heat
carrier by adjusting  25  are well known in the art. the rate of flow of a
coolant modifying the enthalpy      The above-mentioned feed forward signal
[err], of said one heat carrier.                      which in the present
embodiment represents a set According to an embodimentof the invention des-
point for the rate of flow of coolant to the superheater cribed below,
thermodynamic properties are used to  1 required to maintain the enthalpy
h4 of the steam arrive at a calculated value of a corrective agent or  30
discharged from the superheater at a predetermined parameterwhich may be,
forexample, waterorsteam    value, regardless of changes in system
variables, can flow to a spray attemperator, required to maintain the  be
computed as follows. enthalpy of steam discharged from a superheater at
It will be apparent from Figure 1 that: a set point value. To this end, a
feed forward signal is derived which includes a computed value for heat  35
[err](1) absorption in the superheater required to maintain the enthalpy of
steam discharged from the superheater at  where H = heat flow (in W
(Btu/h)); and that a set point value. The computed value for the heat
absorption in the superheater is updated on a regular     [err]  (2) basis
to account for changes in system variables such   40 as, for example,
changes in excess air, feed water  where h = enthalpy = f(T, P).
temperature, fuel composition and heating surface     Rearranging Equation
(2) gives: cleanliness. The computed value of the heat absorp- tion in the
superheater is updated under steady state        [err] (3) conditions, at
selected points along a load range.  45 The invention will now be further
described, by  where [err] = the computed feed forward coolant flow way of
illustrative and non-limiting example, with  set point signal and [err] = a
computed value of heat reference to the accompanying drawings, in which:
absorption in the superheater 1. Figure 1 is a fragmentary, diagrammatic
view of    That is tosay, if [err] is measured, the enthalpies [err], a
steam generator and superheater; and     50  [err] and [err] are determined
from measurements of [err], Figure 2 is a logic diagram of a control system
[err]  and [err], and [err] is computed, the feed embodying this invention.
forward coolant low set point signal [err] can be com- The control system
embodying the invention     puted. which is now to be described is a two
element system  The functional relationship between enthalpy, for
maintaining the temperature T4 of steam dis-  55   pressure and temperature
(h = f(T, P)) is determined charged from a superheater 1, the steam having
been  from steam tables stored in a computer 15 (Figure 2), heated by
convection from flue gas flowing over beat  or from techniques illustrated
and discussed in US transfer surfaces. In the control system, a feed for-
Patent No. US-A-424421 6 entitled "Heat Flowmeter", 3    



5                   EP 0 282172 B1                   6 whereby the enthal
pies in Equation (3) can readily be  ming unit 23, the output signal of
which is introduced determined.
into a difference unit 25 where it functions as the set The control system
computes the heat absorption  point of a local feedback control adjusting
the valve 8 [err] in the superheater 1 using historical data,     to
maintain the actual value [err] of the coolantflow rate updated on a
regular basis using a multivariable reg-   5   equal to [err]. ression
calculation. Significantly, this computation   The control system includes
a conventional feed- uses a uniform distribution of load points over the
back control loop which modifies the calculated signal entire load range.
This uniform distribution permits the  [err] as required to maintain T4 at
a set point A signal maintaining of load related data from other than com-
proportional to T4 is inputted to a difference unit 27, mon operating
loads. Thus [err] will, under all operat-  10   which outputs a signal
proportional to the difference ing conditions, closely approximate that
required to  between the T4 signal and a set point signal generated
maintain the enthalpy [err] of the steam discharged from  in an adjustable
signal generator 29 and proportional the superheater 1 at set point value.
to the [err] set point. The output signal from the differ- As shown in
Figure 2, a signal proportional to F4  ence unit 27 is inputted to a PID
(proportional, inte- is introduced into a logic unit 14 which, if the
signal is  15  gral, derivative) control unit 31 which generates a within
preselected steady state conditions, allows the  signal varying as required
to maintain T4 at its set signal to pass to a load point finder unit 17 and
then  point. The output signal from the unit 31 is inputted to to a
regressor 13 within the computer 15. For pur-  the summing unit 23, and
serves to modify the feed poses of illustration, the load point finder unit
17 is  forward signal [err]. shown as dividing the load range into ten
segments.  20  The control system shown is by way of example However, fewer
or more segments can be used,        only. The control principle embodied
in the example depending on system requirements.                   can be
applied to other types of heat exchanger and The independent variables
selected for this appli-  to other types of superheater. It will further be
appa- cation are steam flow and excess airflow or flue gas  renttothose
familiar with the artthata signal [err](rep- flow. Based on historical
data, it is known that the heat  25  resenting the temperature of steam
entering the absorption in a convection superheater, if uncontrol-
superheater 1) can be developed, in place of the sig- led, varies as [err]
and linearly with the rate of flow of  nal [err], for adjusting the flow of
coolant to the attem- excess air [err], or rate of flow of flue gas, and
can be  perator 10 as required to maintain the enthalpy [err] of expressed
as:                                       the steam leaving the superheater
1 at substantially 30  the set point value. Although the preferred embodi-
[err]       (4)                    ment is described as being for
application to a large size fossil fuel fired drum or separator type steam
where:                                              generator, the
principle described herein can be equ- ally applied to other steam
generator types, including [err]                          35
nuclearfuelled units, and to smaller heat exchangers. a, b, c and d are
coefficients computed in the regres- [err]  13 based on least square fit;
and                Claims [err]            (5)            40      1. A
control system for a heat exchanger (1) in which heat is exchanged between
two heat carriers, From Equation (4) it is evident that the fundamen-  the
control system comprising: tal relationship between heat absorption, steam
flow    generating means (21) for generating a feed for- and excess air
flow remains constant regardless of      ward control signal corresponding
to a calculated changes in system variables, but that the constants  45
value [err] of the heat to be absorbed in one of (coefficients) a, b, c
will vary in accordance with    the heat carriers from the other in order
to main- changes in system variables. Under steady state con-   tain a
parameter of said one heat carrier leaving ditions, these constants are
recomputed so that [err]    the heat exchanger at a predetermined value;
will be that required to maintain the enthalpy h4 and,  and accordingly,
the temperature T4 of the steam exiting   50  adjustment means (8) under
the control of the the superheater 1, at predetermined set point values
feed forward signal for adjusting the heat absorp- within close limits.
tion in said one heat carrier; characterised in Once the coefficients a to
d are determined, the    that: heat absorption [err] can be computed as
shown in an      a regressor (13) is operative to update the values
arithmetical unit 21 housed in the computer 15. Know-  55  of the
coefficients (a, b, c, d) in a multivariable ing [err], the feed forward
coolant flow set point signal  non-linear regression equation due to
changes in [err] is computed in the arithmetical unit 21 in accord-  system
variables and to provide signals indicative ance with Equation (3) and is
transmitted to a sum-     of said updated coefficients; 4    5          EP
0 282 172 B1                    6 whereby the enthalpies in Equation (3)
can readily be  ming unit 23, the output signal of which is introduced 



determined.                                        into a difference unit
25 where it functions as the set The control system computes the heat
absorption  point of a local feedback control adjusting the valve 8 [err]
in the superheater 1 using historical data,    to maintain the actual value
[err] of the coolant flow rate updated on a regular basis using a
multivariable reg-   5   equal to [err]. ression calculation.
Significantly, this computation   The control system includes a
conventional feed- uses a uniform distribution of load points over the
back control loop which modifies the calculated signal entire load range.
This uniform distribution permits the  [err] as required to maintain [err]
at a set point A signal maintaining of load related data from other than
com-  proportional to T4 is inputted to a difference unit 27, mon operating
loads. Thus [err] will, under all operat-  10   which outputs a signal
proportional to the difference ing conditions, closely approximate that
required to  between the T4 signal and a set point signal generated
maintain the enthalpy [err] of the steam discharged from  in an adjustable
signal generator 29 and proportional the superheater 1 at set point value.
to the T4 set point The output signal from the differ- As shown in Figure
2, a signal proportional to F4  ence unit 27 is inputted to a PID
(proportional, inte- is introduced into a logic unit 14 which, if the
signal is  15  gral, derivative) control unit 31 which generates a within
preselected steady state conditions, allows the  signal varying as required
to maintain T4 at its set signal to pass to a load point finder unit 17 and
then  point. The output signal from the unit 31 is inputted to to a
regressor 13 within the computer 15. For pur-  the summing unit 23, and
serves to modify the feed poses of illustration, the load point finder unit
17 is  forward signal [err]. shown as dividing the load range into ten
segments.  20  The control system shown is by way of example However, fewer
or more segments can be used,       only. The control principle embodied in
the example depending on system requirements.                  can be
applied to other types of heat exchanger and The independentvariables
selected for this appli-  to other types of superheater. It will further be
appa- cation are steam flow and excess airflow or flue gas  rent to those
familiar with the art that a signal [err] (rep- flow. Based on historical
data, it is known that the heat  25  resenting the temperature of steam
entering the absorption in a convection superheater, if uncontrol-
superheater 1) can be developed, in place of the sig- led, varies as [err]
and linearly with the rate of flow of  nal [err], for adjusting the flow of
coolant to the attem- excess air [err], or rate of flow of flue gas, and
can be  perator 10 as required to maintain the enthalpy h4 of expressed as:
the steam leaving the superheater 1 at substantially 30  the set point
value. Although the preferred embodi- [err]           (4)        ment is
described as being for application to a large size fossil fuel fired drum
or separator type steam where:
generator, the principle described herein can be equ- ally applied to other
steam generator types, including [err]                            35
nuclearfuelled units, and to smaller heat exchangers. a, b, c and d are
coefficients computed in the regres- sor 13 based on least square fit; and
Claims [err]             (5)            40       1.  A control system for a
heat exchanger (1) in which heat is exchanged between two heat carriers,
From Equation (4) it is evident that the fundamen-  the control system
comprising: tal relationship between heat absorption, steam flow
generating means (21) for generating a feed for- and excess air flow
remains constant regardless of     ward control signal corresponding to a
calculated changes in system variables, but that the constants  45.  value
[err] of the heat to be absorbed in one of (coefficients) a, b, c will vary
in accordance with   the heat carriers from the other in order to main-
changes in system variables. Under steady state con-  tain a parameter of
said one heat carrier leaving ditions, these constants are recomputed so
that [err]    the heat exchanger at a predetermined value; will be that
required to maintain the enthalpy h4 and,  and accordingly, the temperature
T4 of the steam exiting   50  adjustment means (8) under the control of the
the superheater 1, at predetermined set point values   feed forward signal
for adjusting the heat absorp- within close limits.
tion in said one heat carrier; characterised in Once the coefficients a to
d are determined, the   that: heat absorption [err] can be computed as
shown in an     a regressor (13) is operative to update the values
arithmetical unit21 housed in the computer 15. Know-  55  of the
coefficients (a, b, c, d) in a multivariable ing [err], the feed forward
coolant flow set point signal  non-linear regression equation due to
changes in [err] is computed in the arithmetical unit 21 in accord-  system
variables and to provide signals indicative ance with Equation (3) and is
transmitted to a sum-    of said updated coefficients; 4    7
EP 0 282 172 B1                  8 the generating means (21) is operative
to gener-  8. A system according to any one of claims 1 to ate a feed
forward coolant flow set point signal  4, for a heat exchanger (1) which is
a convection [err] based upon said updated coefficients and  superheater
heated by flue gas from a steam 



corresponding to the calculated value [err] of the  generator supplied (5,
7) with fuel and airfor combus- heat to be absorbed in said one heat
carrier from    5   tion, wherein the generating means (21) is connected
the other to maintain the enthalpy of said one heat  to receive said
signals indicative of said updated coef- carrier leaving the heat exchanger
(1) at the pre-  ficients and is responsive to the rate of flow of steam
determined value ; and                         through and flue gas across
the superheater (1). the adjustment means (8) is responsive to the      9.
A system according to claim 8, wherein the rate feed forward coolant flow
set point signal [err] to  10  of flow of flue gas is determined by means
responsive adjust the heat absorption in said one heat carrier  to the
difference ([err] - [err]) between the rate of flow [err] by adjusting the
rate of flow [err] of a coolant  of air supplied for combustion and the
rate (F4) of modifying the enthalpy of said one heat carrier.  steam
generation. 2. A system according to claim 1, including means (27, 31) for
generating a feedback control signal cor-  15 responding to the difference
between the temperature  Patentanspruche [err] of said one heat carrier
leaving the heat exchanger (1) and a predetermined set point tem-      1.
Steuersystem fOr einen Warmetauscher (1), perature (29), and means (23)
under the control of  bei welchem Wirme zwischen zwei Wirmetragem said
feedback control signal for modifying said feed   20  ausgetauscht wird,
wobei das Steuersystem auf- forward coolant flow set point signal [err] as
required  weist: to maintain the temperature (T4) of said one heat car-
eine Erzeugungseinrichtung (21) zum Erzeugen rier leaving the heat
exchanger (1) at the predeter-   eines  vorschubsteuersignales,  das  einem
mined set point temperature (29).                     berechneten Wert (AHJ
der WArme entspricht, 3. A system according to claim 1 or claim 2, for a
25  die in einem der Wirmetrager von dam anderen beat exchanger (1) which
is a convection superheater  absorbiert werden soil, um einen Parameter des
heated by flue gas from a fossil fuel fired steam     einen WArmetrAgers
aufrechtzuerhalten, welcher generator, wherein the adjustant means (8) is
opera-  den WArmetauscher auf einem vorbestimmten tive to adjust the rate
of flow [err] of a coolant mod-  Niveau verliSt, und ifying the enthalpy of
the steam  entering the   30   sine Einstelleinrichtung (8) unter.Steuerung
des superheater (1).                                      Vorschubsignales,
um die Wirmeabsorption In 4. A system according to claim 1 or claim 2, for
a  dem einen Wirmetriger einzustellen, dadurch heat exchanger (1) which is
a convection superheater  gekennzeichnet, dal heated by flue gas from a
fossil fuel fired steam     ein Regressor (14) so betreibbar ist, dag er
die generator, wherein the adjustment means (8) is  35    Werte der
Koeffizienten (a, b, c, d) in einer nicht operative to adjust the rate of
flow of a coolant in the  linearen Regressionsgleichung mit mehreren form
of water discharged into the steam entering the  Variablen aufgrund
derAnderungen von System- superheater (1) and thereby modifying the
enthalpy   variablen auffrischt (update) und dall er Signale and the rate
offlow of steamentering the superheater.  bereitstellt, die die neuen
(aufgefrischten) Koeffi- 5. A system according to any one of claims 1 to
40  zienten anzeigen. 4, wherein the generating means (21) is connected to
die Erzeugungseinrichtung (21) so betreibbar ist, receive said signals
indicative of said updated coeffi-  daB sie ein Sollwertsignal (F2) fOr
einen Vor- cients and is responsive to the rate offlow (F4) of said  schub
des KI(himittelstrornes erzeugt, watches one heat carrier through the heat
exchanger (1) to    auf den aufgefrischten Koeffizienten beruht und
generate an output signal [err] varying in non-linear  45  dern berechneten
Wert (ahJ der Wirme ent- relationsbip to said rate of flow (F4).
spricht, die in einem Wirmetrigervon dem ande- 6. A system according to
claim 5, which includes  ren absorbiert warden soll, urn die Enthalpie
steady state determining means (14) responsive to     sines der WirmetrAger
aufrechtzuerhalten, wel- said rate of flow (F4) being within preselected
steady  cher den Wirrmtauscher (1) bei dem vorbe- state conditions to
supply a signal representing said  50  stimmten Niveau veflAlt, und rate of
flow [err] to the regressor (13) to enable said  die Einstelleinrichtung
(8) auf das Sollwertsignal updating to take place In accordance with a
change in  (Fig Or den Vorschub des Kflhimittelstromes the rate of heat
transfer between the two heat carriers.  anspricht, um die WArmeabsorption
in dem minen 7. A system according to claim 6, including a load
WarmetrAger einzustellen, indem die Strimungs- point finder (17) connected
between the steady state  55  rate (FW) eines KOhImittels eingestellt wird,
wel- determining means (14) and the regressor (13) to pro-  ches die
Enthalpie des einen WamretrAgers vide a uniform distribution of load point
data to the reg-  verandert ressor from other than common operating loads.
2. System nach Anspruch 1, einschlileBlich emner    9  ;EP 0 282172 B1
10 6hrichtung (27,31) zum Erzeugen eines Rulckmelde-  hitzer ist, welcher
von dem Rauchgas aus einem steuersignals (Feedback-Signals), welches dem
Dampfgenerator erhitzt wird, welcher mit Brennstoff Unterschied zwischen
der Temperatur (T4) des einen  und Luft fOr die Verbrennung beschickt wird,
wobei Warmetragers, welcher den Wirmetauscher (1) ver-  die
Erzeugungseinrichtung (21) so angeschlossen 



lalt, und einer vorbestimmten Sollwerttemperatur   5   lst, daB die Signale
empfingt, welche sine Anzeige (29) entspricht, und mit einer Einrichtung
(23) unter  fMr die aufgefrischten Koeffizienten sind, und dag sbe der
Steusrung des Rfckmeldesteuersignals zum Ver-  auf die Str6mungsrate des
Dampfes durch und des andem des Sollwertsignals (F2) fMr den Vorschub
Rauchgases Ober den  Oberhitzer (1) hinweg des KlhimIttelstromes, der
erforderlich ist, urn die  anspricht. Temperatur (TJ) des einen
WarmetrAgers aufrecht-  10  9. System nach Anspruch 8, wobei die Stro-
zuerhalten, welcher den Wirmetauscher (1) bei der  mungsrate des Rauchgases
durch sine Einrichtung vorbestimmten Sollwerttemperatur (29) verlit.
bestimmt wird, welche auf den Unterschbed (F5 - F4) 3. System nach Anspruch
I oder 2 fir einen WAr-  zwischen der str6mungsrate (F5) der fir die
Verbren- metauscher (1), welcher sin Konvektionsuberhitzer  nung
zugefrihrten Luft und der Rate (F4) der Dampfer- ist, dervon dem Rauchgas
eines mitfossilem Brenn-  15  zeugung anspricht. stoffbefeuerten
Dampfgenerators geheiztwird, wobei die Etnstelleinrichtung (8) so
betreibbar ist, daB sie die Strimungsrate (F2,) eines KOhimittels
einstellen  Rovendications kann, welches die Enthalpie des Dampfes
verindert, der in den Oberhitzer (1) eintritt.           20      1. Systeme
de commande pour un echangeur de 4. System nach Anspruch I oder 2 fMr einen
Wfr-  chaleur (1) dans lequel de la chaleur est echangie mstauscher (1),
der ein Konvektionsufberhilzer ist,  entre deux conducteurs de la chaleur,
le systeme de weichervon dem Rauchgas eines mitfossilem Brenn-  conimande
comprenant: stoffbefeuerten Dampfgenerators geheiztwird, wobei    un moyen
de production (21) pour produire un die Einstelleinrichtung (8) so
betreibbar ist, daB si die  25  signal de commande de precompensation
corres- Stromungsrate eines KOhImittelsin Form von Wasser     pondant a une
valeur calcul6e (AHK) de la chaleur einaetlen kann, welches in den Dampf,
welcher in      devant etre absorbee dans 'un des conducteurs den:
Oberhitzer (1) eintritt, abgegeben wird und      de la chaleur a partir de
l'autre afin de maintenir dadurch die Enthalpie und die Stromungsrate des
un parametre dudit un conducteur de la chaleur Dampfes verandert, welcher
in den Oberhitzer eintritt.  30  quittant l'6changeur de chaleur A une
valeur pr6- 5. System nach elnem der AnsprOche 1 bis 4,       determinie ;
et wobei die Erzeugungseinrichtung (21) so ange-         un moyen de
riglage (8) commandi par le'signal schlossen lst, daB sie die Signale,
welche eine       de pr6compensation pour ajuster l'absorption de Anzeige
fir die aufgefrischten KoefFeienten sind,     chaleur par ledit un
conducteur de la chaleur; empfangt und auf die Stramungsrate (F4) des einen
35  caracterise en ce que: Warmetrigers durch  den  WArmetauscher (1)
un calculateur de regression (13) est mis en oeu- anspricht, um sin
Ausgangssignal (hHJ) zu erzeugen,   vre pour actualiser les valeurs des
coefficients (a, weihes sich in nicht linearem Verhaltnis zu der SWr-  b,
c, d) dans une 6quation de regression non mungsrate (F4) verAndert.
lin6aire multivariables resultant des variations 6. System  nach Anspruch
5, welches eine   4o      dans les variables du systeme et pour foumir des
Bestimmungseinrichtung (14) fMr einen stationiren     signaux indicatifs
desdits coefficients actualisis; Zustand einschlbeft, welcher darauf
anspricht, daB    les moyens de production (21) sontmisen oeuvre die
Stromungsrate (F4) innerhalb ausgewihlter         pour produire un signal
de point de consigns de Bedingungen ffr einen stationaren Zustand liegen,
d6bit de refroidissement de pr6compensation urn sin Signal, das diese
Stromungarate (F4) repra-  45  (F2j basi sur lesdits coefficients
actualises et seniert, dem Regressor (13) zuzufihren, um zu
correspondant A la quantite calcules de chaleur ermoglichen, daB des
Auffrischen statffindet entspre-  (,H.) devant Mmrs absorbee dans ledit un
conduc- chend diner Anderung der Warrneibertragung zwi-      teurde la
chaleura partir de l'autre pour maintenir schen den beiden WIanetrigem.
I'enthalpie duditun conducteurde lachaleurquit- 7. System nach Anspruch 6,
einschlieBlich eines  5o  tent l'echangeurde chaleur (1) a la valour pride-
LUstpunkffinders (17), welcher zwischen der Bestim-   terminee; et
mungseinrichtung (14) fMr den stationiren Zustand    is moyen de reglage
(8) est sensible au signal de und dem Regressor (13) angeschlossen ist, urn
sine    point de consigns de debitde l'agentde refroidis- gleichflrnige
Verteilung von Lastpunktdaten fMr den   sement de pricompensation (Ft) pour
regler Regressor aus anderen ala den Oblichen Betriebsla-  55  I'absorptlon
de chaleur dans ledit un conducteur sten bereitzustellen.
de la chaleur en riglant la vitesse d'ecoulement 8. System nach einem der
AnsprOche I bis 4, fOr    (F2  d'un agent de refroldissement modifiant
einon Warmetauscher (1), der sin KonvektionsOber-     I'enthalpbe dudit un
conducteur de la chaleur. 6 I 111111 IIDIII III11111111 1111    11   .
EP 0 282172   1.               12 . 2. Systeme selon la revendication 1,
comprenant  calculateur de regression pour des charges autres un moyen (27,
31) pour produire un signal de     quo la charge de fonctionneement normal.
commando de contre r6action correspondant A la dif-  8. Systeme selon l'une
quelconque des revendi- 



fhrence entre la tomp6rature (T4) dudit un conducteur  cations 1 A 4, pour
un echangeur de chaleur (1) qui de la chaleur quittant l'6changeur de
chaleur (1) et  5   eat un surchauffeur a convection chauffe par des gaz
une temp6rature de point de consigne pr6d6temmifnee  brfl6s issus d'un
g6n6rateur de vapeuralimente (5,7) (29), et un moyen (23) sous le controle
duditsignal de  avec du combustible et de Fair pour la combustion, commande
de contre r6action pour modifier ledit  dans lequel le moyen de production
(21) eat connect6 signal de point de consigns de d6bit de l'agent de  de
facon A recevoir lesdits signaux indicatifs desdits refroidissement de
precompensation (Fz) comme   10  coefficients actualises et est sensible
aux vitesses cola est requis pour maintenir lia tmperature (T4)  des
ecoulements de vapeur et de gaz brOl6s dans le dudit un conducteur do la
chaleur sortant de l'echan-  surchauffeur (1). gourdo chalour(1) Ala
temphratur' do pointdeconsi-   9. Systeme selon la revendication 8, dans
lequel gne pred6teomin6e (29).                          la vitbsse
d'6coulement des gaz brOles est determirne 3. Systhme selon la
revendication I ou la reven-  1S  par un moyen sensible A la difference (F6
- F4) entre dication 2, pour un 6changeur de chaleur (1) qui est  la
vitesse d'ecoulement (F6) de l'air foumi pour la un surchauffeurA
convection chauffe par des gaz brfi-  combustion etla vitesse (F4) de
production de vapeur. 16s A partir d'un g6nerateur de vapeur chauffe aux
combustibles fossiles, dans lequel le moyen de reglage (8) est mis en
oeuvre pour ajusbtr la vitosse  20 J>   d'ecoulement (F2) d'un agent de
refroidissement modifiant l'enthalpie de la vapeur entrant dans le sur-
chauffeur (1). 4. Systeme selon la revendication I ou la reven- dication 2,
pour un 6changeur de chaleur (1) qui est  25 un surchauffeur3 convection
chauffe pardes gaz brf- 16 A pattir d'un g6nerateur de vapeur chauffe aux
combustibles fossiles, dans lequel le moyen de reglage (8) est mis en
oeuvre pour ajustor la vitesse d'ecoulement d'un agent de refroidissement
sous la  3o formm d'eau injectee dans la vapeur entrant dans le
surchauffeur (1) et en modifiant par ce moyen l'enthal- pbe et la vitesse
d'ecoulement de la vapeur entrant dans le surchauffeur. 5. Systeme selon
l'une quelconque des revendi-  35 cations 1 i 4. dans lequel le moyen de
production (21) est connect6 pour recevoir lesdits signaux indicatifs
desdits coefficients actualis6s et est sensible A 1a vitesse d'ecoulement
(F4) dudit un conducteur de la J.~'  chaleur A travers 1'6changeur de
chaleur (1) pour pro-  40 duire un signal de sortie (AH,) variant dans une
rela- tion non lineaire par rapport A laditb vitbsse d'ecoulement (F4). 6.
Systeme selon la revendication 5, qui comprend un moyen de dehtrmination
d'un etat sta-  45 bilise (14) sensible A ladite vitsse d'ecoulement (F4)
se trouvant A I'interieur de conditions d'etat stablise pres6lectionn6es
pour fournir un signal representant ladite vitesse d'ecoulement (F4) au
calculateur de rigression (13) pour permettre A ladite actualisation  so
d'etre effectu6e en fonction d'une variation dans la vitesse de transfert
de la chaleur entre les deux conducteurs de la chaleur. 7. Systeme solon la
revendication 6, comprenant un d6tecteur de point de charge (17) connect6
entre  ss ledit moyen de d6terrnination d'etat stabilise (14) et le
calculateur de r6gression (13) pour fournir une repar- tition uniforme des
donn6es de points de charge au 7    


