LOGR 97. P 3323P - 1- Descrl pt i on Gas- .and

st eam turbi ne pl ant and rret hod of* cbol ing the cool ant of the gas turbine

of such a plagir 37 p 3323 Bhe: invention qrelates to a gas- and steam

turbine plant having a wastesheat steam gener at or whi ch I s connected

downst ream of rRdd3s i ne on the flue-gas si de and whose heating areas

are connected in the wat er./steamcircuit of a steamturbine. It also

relates 10 to a nethod of ¢ooling the coolant of the gas turbine of

s:Jch a gﬁs-ham}is&t&ﬁmtﬁté@get@ﬂ&ﬁie plant and nikelth@dgaﬁ @d?dl(f:?ﬁ@a&héilr?i ne
ant, the heat on ed In e. ex r ki I um ue gas rom

ltohe gas turbi r?é)qlé‘”%‘t fafg‘& gR%o %&5?1{1 3@@?3 15 for the steam

turbi ne. THe heat tra¥feer inveatfiont edelates &o vvast@alseat anstt eghream-

gener at or, Cé\m:n r o] n t he

fl ue-gas side ‘ﬁ%me 1oy qﬁé‘ﬁﬂﬁl%gg%%%ﬁ%\%t%tégﬁ %%?£HE€£S@8?EP ube

bahks are arra}rﬁgé@nnﬁ?éeldatqoémsltﬁeﬁﬁlr Rfape ge8nfugbdnei pnoghet fdue-gas

water/steam @ilgali tandof whbBe HE&BIhgt UWikdde. arde conneried S&ﬁam:ﬁér cui t
normal |y conprises eral ,, for fﬁ Hgl e two, ressure sia each
er/E Q g

pressure stagdaR@R/fFean £ixcit, SR gt U Jan%mdném pSF&?BFS
heating 1l1@rea a25nethod of Icmoéiingvarher goolantr offi thdegagnauebiae vBdt ur al
circul ation, ﬁt 'a lgﬁ:lsev%%(ar @i: Q tBL‘bl}lQe 1§ Qduct ed wor ki ng  nmedi um
takes pl ace I eévapora citcul'ati on of the working nedi um
bei ng ensured by prigssar egasdl faIEi esteam-ghrbine delantop thiurhegt the
30 evaporati QR{UNGRSS R ebﬁatélr@%ggﬁgéﬁhg fEE20ACTERkhe gal) from

evapor at or an steam drum evapor tor circuit
may al so be a Hh§ &S cFrebingi 46, Wtﬁllzeﬂhlléh q#ﬁ%ﬁltu?%ugs{leﬁﬁtm stgam

wor Ki ng mexH umdis @i@t@whm t@b’bihél rThi ahend @ﬂaﬁsfébewoékfaetaaduﬁm
| i kewi se being 35 at ast p%é?ﬁg‘ ev%glﬁr ated in the evaporator In.th
e}

e
cases of both3 he ﬁ%‘f%r% atyj FLRE £ or h $r c GPRPESHSY, he
wat er / st eam madwitsr veanf asf f then e turbiapowat dthe flue-gas side and

in which heating areas in the form of tubes or tube

banks are arranged. The latter in turn are connected in

20 the water/steam circuit of the steam turbine. The
water/steam circuit normally comprises several, for
example two, pressure stages, each pressure stage having
a preheating heating area and an evaporator heating
area.

25 In an evaporator circuit designated as natural
circulation, ©partial evaporation of the conducted
working medium takes place in the evaporator,
circulation of the working medium being ensured by
pressure differences which develop during the

30 evaporation process and/or by the geodetic arrangement
of evaporator and steam drum. Alternatively, the
evaporator circuit may also be a forced circulation, in
which the circulation of the working medium is ensured
by a circulating pump, the working medium likewise being

35 at least partly evaporated in the evaporator. In the
cases of both the natural circulation and the forced
circulation, the water/steam mixture is fed from the
evaporator



.CGR 97. P 3323 P . . - 2- to a steam drum connected.in the
evaporator circuit. Water and st'eam are separated in the steam drum

the wat er pgi g pedsagaipn fromthe st gjxm drumto the evaporator. 5
Alternatively, in an evaporator circuit designed as a once-through steam

generator, CcORRl &) € gR¥AROT RN conn@btble MPT khad é(ﬁ‘éiidi@t'&y giseude.
provided in one pass t hrough the evapor at or. . th subsequent

parti al supBtREatang. SFﬁaY“h|a§eca§%Pa’E%%e‘§)a§§ad‘€‘%f S’Eﬁé‘“m&%“hg 8be nedi um
through the evapetiatBeihg | f&@W SFaB0SUH®Eh Dthe BEERM drum to the

I rrespective of whet Iger t he natural -circul ati on, the forced-circul ation
or the once-tfY8BGA25P nciple is used in the steamturbine plant, an
especi al | y5h| gh 15 telipeuraauieeﬂ)ir,t lhn ahuevgperatort hbrcniet desighedgas
tur bi ne of, ];]&QQ_:[ ai gg]q]F n

i ncrease the per?c;rmance Iﬁ%\%%% t fété Ve §£§§£ﬁ| gh an

efficiency of ofudthen %nmdnedlm elac‘m’t alﬂﬁnbeplmc’wlﬁl@dpd%lwfé PaBRever,

such a high ZQhTr!éﬁBhne ‘tfﬁleet Te%EB%E:ﬁEHEG 'MEhVessHBES&héﬁtprOE!a?E@al' n
partlcular wth regard.to the heat resistance of the t ur bi ne b] ades.

An increase i FUPREDLAFBPHe |Iﬁ’| dthienpriet ukFke ni§ssagdse 9ferthe t BAXHMBY t he
t ur bi ne bllaldea\eali&mcor)hﬁﬁ;gm theh @bapdr&xdentist hpikéhtye aetstiradysbat a

t enperature vvh %% bel ow the adm ssible material tenperature. To this
end, it isHK fromEP-B O 379 880 to branch off a parti al fl ow of
corrpressed air flow ngraekpecoava ofnphesber theahla(bua‘aédcu'.ucuhetgas.

turbi ne and t @keatddud Aainal 130 hOWiAS 60O AY-duH o Ass{ I DL e, The

air which serves as coo ant I's cool e ore entr as turblne
In the proces#sSethelRedthexist@amedurbdnet helagb! | rﬁj’lalelfSPeCléllﬂ-Vngh#-Eb

cooling igsut Itlemp@%a@&raeaif ofh8Vanekatdfyk atanthe Sinbd t8 diHa/eghBe
steam turbi ne. rbfllngs%tSS fvapo}rcgr%p{e, 1000 to 1200°C is aimed at in
order to increase the performance of the gas turbine and
thus achieve as high an efficiency of such a gas- and
steam-turbine plant as possible. However, such a high
20 turbine inlet temperature involves material problems, in
particular with regard to the heat resistance of the
turbine blades.
An increase in the turbine inlet temperature may
be permitted when the turbine blades are cooled to such
25 an extent that they are always at a temperature which is
below the admissible material temperature. To this end,
it is known from EP-B 0 379 880 to branch off a partial
flow of compressed air flowing off from a compressor
allocated to the gas turbine and to feed this partial
30 flow as coolant to the gas turbine. The air which serves
as coolant is cooled before entry into the gas turbine.
In the process, the heat extracted from the cooling air
during the cooling is utilized as heat of evaporation
and is used to drive the steam turbine. A flash
35 evaporator ' |
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“circul ating punp and a flash vessel is used as t he ek%%ﬁ%ﬁ S BERN

In this case, gpalgr o 338mved from.the_steam drum of _t he REPh Bit or
circuit, and this water is heated up by heat exchange wth the coolTng
air 5 servipgyi L alRnf athiely ﬁd?rli LR a (TS 18 ué@&“as

- evaporated by flashing in the flash véssel. The steam which is thus

produced is f&®e FYIRCTR M EUPHFRe. 10 this caseg,wRtsk Ffharera¥edor
cooling the COClednﬂd ]gtfh@ rstifam drin 096 the béﬁ&péﬁatﬁiﬁﬁ'@i’t@&hf i@{] anaeth@gn
tenperature 1 iff.erence hetween the _water _renove Lhe, st eam drum
and the cool | NGEER 19 Repked uRoBY bAatossrhePeR BrthhkBe LOgRERGe

wast e- heat Sstmmvgﬂgerasorcdcslam:cefsar ycher gas terbabée aubl iilsg dhehhe gas

t ur bi ne. Such eg,a% §_,at%ad %gﬁ{r%%urlpll qgh%)l fﬂsﬁa@etsggﬁ_eggkg%ogégige used

in a 15 flexi manner 9 C1
di scl oses a g&é‘ll@éi!nd-ssﬂ:é@lﬁ} PrOduFQﬁbfLﬁefgﬂa‘m the v#tieam twbidsol ing the

cooling air of t hes3as anlRigaeatdl Eascewsdhﬁgetﬁéreabhh pigvihded,
whi ch transfers heat carrjed i.n"the cool air to the er/ st eam

wa
circuit assignedast Fuipine siganfesigng e or chRﬁeVé}“m i hePReraLuEeof

t hi s appanat usiifiiariente deltyween thkf aatereremoiredgfﬁbmt bhecsokamgdaum i S
dependent on th era.tlona.l di ess of the B turbl ne .t.h the
ooult that 1% (580 BRATARE (E e B RS et “rEé S Pot cpggithd
The object of etrite-nenvematmhe@tt hetebor egeueratoz:pewf ynegesgazy femd

st eam tur bi ne re‘i'l%'%tle 85olblr§§; of tl?eb‘)%SQE%r%l% ty H” V"g_#acé‘- rghiabl e
cooling of the g red _even

operating 30 SG@?GH‘ttlUc?ﬂ?é-nel nPh%Pél‘Ft i hhasefeye ofOIb]d’oI bﬁg w$Rd cddt apt

of a gas tiy bimesxgdbila #dsmednNdoShedtint HeQ agc&haNt \Ahlch method is

especi al | suitable for ari ous rating conditi is to be
sp20|f|edy The obgect of the pgnventgon {g t ere orgyvekPED
SHEET _ specify a gas- and steam-turbine plant of the

abovementioned type in which reliable cooling of the gas
turbine is ensured even under various operating

20 conditions. In addition, a method of cooling the coolant
of a gas turbine of a gas- and steam-turbine plant,
which method is especially suitable for various
operating conditions, is to be specified.

For a gas- and steam-turbine plant of the

25 abovementioned type, this object is achieved according
to the invention by a heat exchanger provided for
cooling the coolant of the gas turbine being connected
on the secondary side in a separate water/steam circuit
connected to the water/steam circuit of the steam

30 turbine in such a way that it can be shut off.

The invention is based on the idea that, in the
case of a gas- and steam-turbine plant which can be used
in an especially flexible manner, the gas turbine should
be operable independently of the waste-heat steam

35 generator and thus

Sheet Has Been R laced

TGN



GR 97.P 3323 P - 3a- PCT/ DE 98/ 01200. . For a gas-
and steamturbine plant of the abovenenti oned type, this object is
achi eved accorg F 3%%3t@e dinvention by,a heat exchanger provided for
cooling the coolant of & gas turbine bellhg connected 5 on the secondary

side in a sepagjig "‘ﬁﬁ&éﬁé&@%{h@}”&%'t he S%%%‘Sﬁ%‘g&to th%gg tsﬁé‘és{tﬁ%m

circuit of the steam i nsuc tan
The invention B9lPasRer@ticme 9fickhe hgas |t|turbhae. reddeblefl eoajang aofl

steam turbi ne pkantry¥hite CB!I]aQésU%‘?ﬁ')uj.LQ B éﬂsﬁ:?@&c' aﬂd ytlfl.Jl.gX'eli)llcﬁea nner,

I be oper.abl e i ndependent of wast e
g?:agﬁs tugghgggg ggggﬁﬂﬁ5$? ﬁach is 1ndeBendent %f the water/steam

5 circuit of the steam turbine is provided for cooling the
coolant of the gas turbine.

The heat exchanger is preferably designed as an
evaporator for the separate water/steam circuit. In this
case, during normal operation of the gas- and steam-

10 turbine plant, the steam obtained in the separate
water/steam circuit can expediently be fed to the
water/steam circuit of the steam turbine.

To separate the steam from the water/steam
mixture flowing off from the heat exchanger, a steam

15 drum is expediently connected - in the separate
water/steam circuit. This steam drum expediently has an
integrated condenser.

For an especially favourable recovery of the
heat extracted from the coolant of the cooling system, a

20 steam line which can be shut off and via which the steam
generated in the separate water/steam circuit can be fed
into a steam drum connected in the water/steam circuit
of the steam turbine is preferably connected to the
steam drum connected in the separate water/steam

25 circuit.

The separate water/steam circuit can expediently
be operated by natural circulation for an eépecially
simple type of construction and for an especially low
cost in terms of assembly and installation.

30 So that the heat extracted from the cooling air
when it 1is being cooled is reliably discharged even
during solo operation of the gas turbine, the steam drum
connected in the separaﬁe water/steam circuit is
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of the steamturbine. Even during °~ solo operation of the gas turbine,
reliable cooligag¢8f p 3353t $ turbine bl adeg should be ensured. To this end,

a cool i ng system whi ch i s i ndependent of the water/steam 5 circuit of

the Stea”‘turgbﬁﬁnhﬁggﬁﬁﬁi e@ohﬂécﬁ@@'thatQ@condaEQOEéailﬁ% Ehecdas.

t ur bi ne t exchanger preferably desi as an
evapor at or foﬂntﬁ@l§e§@ﬁ&bet®§t@ﬁF@P@&#VCFP@&FFQ FhrFHFE may €g8Eaiguring

nor mal oper at ifg @ikamp@egas- cgagjlﬁéeggweﬁo turbine plant, the steam
obtained in the separate /stegm Ci rgwt gan eﬂndl e fed to

I¥ b
t he mater/stean1C|PEGPtr@9aF tor &afm PEE coo %o QBSQPEte t he
st eam fromst hefwai eydstembine iXtargast oandgsné&mf-tmﬂbiﬂne pekaht excheanger,

a steam 15 drumg ébﬁﬂﬁ¥p g ﬁ#t¥uﬁ§g§g %E%d oo ant @%1ﬁ§3§%8igﬁ by

vat er / st eam ciSPedl rentd as an egr at 8d
condenser . heat exclrangenwispecd ahﬂeSilﬁalvmml%i r dpoveer WaserygEeam heat .

extracted from;ihe ¢0Qhakh 9t {H8pORELAE S¥SEEMN st®eam turbine.
The medium carried in the independent
10 water/steam circuit is expediently at least partly
evaporated during the heat exchange with the coolant.
The independent water/steam circuit is advantageously
operated by natural circulation.
The édvantages achieved by the invention consist
15 in particular in the fact that reliable cooling of the
gas turbine irrespective of the operating state of the
steam turbine is ensured by the cooling of the coolant
of the gas turbine by heat exchange with a medium
carried in a water/steam circuit which is independent of
20 the steam turbine. The gas turbine can therefore be
reliably operated even during various operating states
of the gas- and steam-turbine plant, in particular even
during solo operation. In addition, due to the
connection between the separate water/steam circuit and
25 the water/steam circuit of the steam turbine, which
connection can be shut off, the heat extracted from the
cooling air of the gas turbine when the cooling air is
being cooled can be returned into the energy-generation
process during normal operation of the gas- and steam-
30 turbine plant. The gas- and steam-turbine plant can
therefore be operated especially efficiently during
normal operation.
An exemplary embodiment of the invention is
explained in more detail below with reference to a
35 drawing, in which the single figure schematically shows



.20 steam | ine which can.be shut off and via which the steam generated in
the separate water/steamcircuit can be fed into a steam drum connect ed
in the vvater/%tRegrxﬂ ¢ G .of the steamturbine is preferably connected
to the st eam drum ¢cénnected in the separate water/steam 25 circuit.

The separate t st ' i X Lently . . d tural
circul gt I on f\(%{? %é-es%%g} %FF%/H-Eug??rnpgeB?ng t(g‘Ta)(’clg s%u@?ﬁ%§n39¥ggaan
especi al | y | oor ceediingnther geodantsEenbte agrs i tidtkinet i on. 30 So

that the heat extract aghd IgyE-t REEC RlaRd tArbine YIGALI & kehBRABY-620Yed IS
reliably discharged even durlng sol o operation of the gas tyrbine, the

steam drum  St6MReciBd the LRANTesctRIMREESefafer PREEMFOERS cBiAnY 52
CR 97 P 3323 Raving a waste-heatadvétndftigeoyshyraeopecteed tonacgeedndary

Co o T a1 5B Gy BB RO ORI ELS SN AR
net hod of poolddug)m'haescocﬂ anga$ otu.abgae. t ér bihaerimig a gaseogplbied airl
st eam t ur bi ne@g@%ﬁﬁ?’a}ea- C%%ﬁ%c%%eﬁgsk‘_%egﬁhbgv?ﬁegﬁagh@u?ﬁ@hgng bgi ng

cool ed by inge Wwth a mediumcarrie wat er/ st eam
circuit whi ch & scomuEidinterhagbamnd Gt adrd qlur ks neonnected to aThgeshedi um

f:arrj[ed tlicﬂ aitxhelinén;iQpe%‘ﬂeﬂhelﬁlﬂiaL%{nﬁiﬁaﬁbﬁi FBC.U!IE‘ if?ﬁqxpﬁﬁiie?n?.hy at
east partly evaporated duri e he xchange e cool ant .
The i ndepender®a@t 98 € c??‘@‘aﬁt’i@ d Seblis? tﬁeoﬁé?aﬁ’éla%ﬁ?e

natural circulatiThe gas turbine Bhandd\thet ajes caabresedrbg abewedleaki on
consist 15 in Lcul.ar. i fac h elq ooling of the gas
turbine i rresﬁggeltn\?géo 5 H‘g tgggr 8& %gggﬁg?{é %f?gf%glg, steamturbine is
ensured by the coolindhsf tWasteodieatt steefn tgengastour bdne kbpnheated
exchange wd h V1% Bl | er/ CisLeUi AL eh
independe\rgté ofd%z t he stgafcmacthlrjelr %ﬁe%@ﬁ?&ag t% E?%?ﬂﬁebjé%nhrflﬁgrggg oipgagg
reliably opera e ebBf fhkpngagasidgs &gsr & inynkarteE heapinghargas. and

st eam t ur bi ne yHi¥H , at @ RIUnniettdr BYCH watdy/igtGamSbDrc@DEr 2bi BE al N
addition, —due, L0 &flSine SIMSRL QL PELIEEN LS RERAL Sl e, el risteam
circuit and d
condensate preheater 22, a low-pressure evaporator 24, a
20 low-pressure superheater 26, a high-pressure preheater
28, a high-pressure evaporator 30, and a high-pressure
superheater 36 formed from two sections 32, 34.
Connected downstream of the steam turbine 21 on
the steam side is a condenser 40, which is connected to
25 the condensate preheater 22 via a condensate pump 42 and
via a preheater 44 arranged outside the waste-heat steam
generator 4 as well as wvia a condensate feed 46. The
condensate preheater 22 is connected on the outlet side
to a feedwater tank 52 via a feed line 50, which can be
30 shut off by a control wvalve 48. Arranged on the
feedwater tank 52 on the outlet side is a feed line 54
for the feeding of feedwater into a steam drum 56
connected to the low-pressure evaporator 24.
Furthermore, the feedwater tank 52 is connected on the
35 outlet side via a feed line 58 to the high-pressure

preheater 28, which in turn is connected on the outlet



25 the water/steamcircuyit of the steam turbine, whi ch connection can be
shut off, the heat extracted fromthe. ° cooling air of the gas turbine

when the cooli 'r [ eing cooled_cgn be returned into the
ener gy- gener atﬁnﬂ p$302c3s‘£ during normal’ Operation of the gas- and steam
30 urbine Pl atge 108, 87 geedf SHATRS USRS ALE octhl, nibRLELALEe
exenpl ary enbeiiamonatgfr t3@. | ﬁhentfb@d i]s'Lnes ex$pl abBedann gagle det shutbel ow
with refer enc%fﬁb} %éyéﬁ:gdggvail@ev\’@bcgnghglisf@%&ctf:i n):; schematically

7 d

shows st eam t ur bi ne
pl ant having a cool i ngFag/ sttgam dnges cifol ARG f%eaéﬁopﬁﬁﬁef—“é?dt Néaghge

turbine. 5 1ow-preB¥ur@aSsupdthsd@am byr binde f&s’iﬁct]a.\ﬁélﬁenﬁﬁéc@dlbh-

shown in the figure conprise rbj ne pl havi n
tnste- heat | SRR e P EneRtEo B b & dlRsRaRHISh BASY | 88%as
si de. The gas-ﬂasﬂ:edtavpdlq;nta 2higheprpssses paghas dfurtthmesﬁeamvitlmg-baneoupl ed

air conpre ) Q{%eaﬁcﬁ%s[é@s%%%?égr:?gge {ﬁyr€%nlee§ujf| e 12 of the

conbusti on cha er 'S connec
air conpressor 8. A f e | | gasturbineadpliamto t'he dsnbudesignedantfer 10 of

the 9as t Ui NchieingNEn0RbPekiBNG hafi! bEE18LEnEOIPIRSSOLE angtel | as
a gener ator 16 sit on a conmmon e waste heat St eam

generator 4, dﬁiﬁe@P@HﬂS"%oﬁﬁé’@r eSﬂ?ofB t ABtGasther ga%e EugPlpge 6 is

gas-turbi ne plm@dvided Mthheaflmpmmnée oﬁasalaoumnherooof theat20qrcar eas,
whi ch are conn ctedina mch|t 20 of .a am t rblne 21.

In this case, %%a‘f‘ﬁﬁa ai"roéhso €, 9857 a’éﬁlfap%aﬁ}:eﬁéa & °35¢
| ow pressure arﬁabicablt)or afbida :ﬁ@ténm\abr geablemsupénhegher paﬁ;ceess, in

high-pressige nrahegl sgg%é‘*%é‘&g ek %ehgé{@p‘lre%tl%rt@% 3E Rhe

hi gh- pressure super or ne WO sections
Connect ed dowlstykia chlatdﬁes afedihe @as farkingn 6, a wgoétl@amsys@@nﬁ g0a

condenser 40, #hiLhdsanerted Has28ulBeneoptignsage preheater 22 via a
condensate punp 42 and VI a aag%eheater 44 arranged outsi de the

wast e- heat st eam gete mePEYad vPEIGIRBHHRM s FEO™ ERF 481%The

compressor 8 is provided as coolant for the gas turbine
20 6 and this air L, while bypassing the combustion chamber
10, can be fed directly to the gas turbine 6 via a
coolant line 72 branching off from the fresh-air line
12. To cool the air L provided as coolant, the cooling
system 70 comprises a heat exchanger 74 connected in the
25 coolant line 72 on the primary side.
The heat exchanger 74 is connected on the
secondary side in a separate water/steam circuit 76
which is independent of the water/steam circuit 20 of
the steam turbine 21. To this end, the heat exchanger 74
30 1is designed as an evaporator for a medium M circulating
in the separate watef/steam circuit 76 and is connected
on the outlet side via a water/steam line 78 to a steam
drum 80 having an integrated condenser. The steam drum
80 is connected to the heat exchanger 74 via a
35 condensate line 82.° |



condensate preheater 22 is connected on the outl et si de to a feedwater
tank 52 via a feed I|ne 50, which can be* 30 shut off by a control valve 48.
Arranged on th 7 g g§g§e tank 52 on the outlet side is a feed |ine 54
for the feedingRo? f into a steam®rum 56 connected to the

| ow pressure % ra Furt her nor feedwat er, tank 52 is
connect ed on t#? %%9_ ?%e? s%&lg VPEPH 3 %dwﬁgﬁa/ggef“a HE Fiidh- pPesidur e
preheater 28, Wmﬂida fornniturahnedreulahiche Autlietulating pumPRe¥’ P

3323 P i d t 0 n
hi gh- pressure ?on%%%%%?a?%rg %9P$E§ ?83% Plggle)g 31% %%ﬁtg%gls%gghqb@esﬁu%
off by a cont rif REPVASED Iy 6Pk & séeaitvapy phase. The steam druns

56 .and 60 age connect ethyi depdifate WV AT &iMRAEAR! 8y 20flMbteqd
respectively th gh- ressure, er heat er %'gqto a | ow pressure part
and respecttl-’?/e'f W?lrr%ﬁf l?eeas'%Lﬁ’ercﬁ’Eﬁtt & ahdhe shfamutpirhine 241 ingg
that a cl osed smlerhstv\eqzmmamun.t 2Qmr ésall sBut off. To tHhe edas- tedebi ne
plant 2 is 1Q _achj evi spe |1y high ffICI ency. To
this end, eééent rc}/ of fOueQLgsasIE‘Lg%li!lﬁ[ggeaheg th‘ U%l%eea cgr GVI ded
with a terrpera‘ﬂ%ﬁiegl%ﬁ apsuta 100@- pneae@:oeedr}xm, vxmrangstmwr alina ®f2 t he
gas-tur bi ngo plv@cr?. cdil BE d8hut Ooff f)gn haghﬁvévgbd PRl @hlel P sqh@e in the

process, in 15 articular associ ated e heat resi stance ot %
turbi ne bl adest FHAR LT8R kS Eonpai@d v fpst &eero ling S4amigcat ed to

the gas-turbineipd a9¥ which can be shut DFfSbgasecoftiol P41@enading from
the air corrpressoralg)él S Vi ded @i cooI ant fgr the gas . turbine 20 6 and
this air L, while byp e[ ¢i ORCEHANDEFUM  §f dsn Be tsgt

directly to thexchenger biok, ewhmah ds coammEarid ldne kkdamm@ R$Afing rom
the fresh-pir : Tg C i 85,50 t, th

cool i ng sys(Jt:jé 3 C%é’%l’l %esggén%£§ g)?E:” gng'{edr) isconnlél&cg'& ni®h &%?5
cool ant |ine 7e@Rdy [Qalng sigsuit 102. The heat exchanger 74 is

connected on the  sempndgay-Skda idteamieRaAne gﬁtagfd s{ €3l Welsinea’®
which is i ndependent of the water/steamcircuit
in such a way that reliable operation with reliable
cooling of the gas turbine 6 is ensured even during
20 various operating states. To this end, the air L
provided as coolant for the gas turbine 6 is cooled by
heat exchange with the medium M carried in the
water/steam circuit 76 which is independent of the steam
turbine 21. The medium M at least partly evaporated
25 during the heat exchange with the air L in the heat
exchanger 74 is fed to the steam drum 80, where the
steam generated is separated from the medium M which has
not evaporated. During normal operation of the gas- and
steam-turbine plant 1, that is, during joint operation
30 of the gas turbine 6 and the steam turbine 21, the steam
D separated in the steam drum 80 is fed via the steam
line 92 into the steam drum 56 when valve 90 is opened.
The heat extracted from the air L when it is being
cooled in the heat exchanger 74



the steamturbine 21. To this end, the heat exchanger 74 30 is designed as

an evapor at or for a nedi um M circulating I n the separate water/steam
circuit 76 an %r}ﬁﬁ ., on the outlet side via a water/steamline 78
to a steam aving an integrated condenser. The steam drum 80

s connected to, t%epgférﬁxfgﬁmﬂﬁfowﬂg'@a@eg’?stﬁgrﬂdc‘?i‘?@&ftlbBeoﬁzthe

GR 97 P 3323 F’1 case e separate water/steam
circuit 76 is steamjcenghteefal aasuds suprlies i %o N’l%l genruaLAgnp@fp 86

connected in aQuRASS raap g%snf anke SeARENSAidd NB18At 1 itheederded

only for a start-u hase. arate water/steamcircuit 76
i s connected wor@% a{)the”‘rbveﬁs@%cs"@‘&ﬁﬁ E‘llﬁguﬁﬁgﬁlﬁ?cl’he steamturbine 21 in
such a way $hat it carriee Sluods ofdf Thedihins ondwHilesh occatreamidr umah80 i s

connected to the s mdr e S W SS m_gvia a
steam | ine 92 S.L%’av#ﬁ%c cang}é?gg?ﬂf' cc)fL%%B% d7 val c\lllge 98 %1 hg£§%¥£§ solfde
t he steam drumlsd $teawrihental the tvatdatdameiztwiita 28 of |thee s¥@aphi ch

can be shut off,hy;f CQI“ 58! csﬁdigﬁsgé ﬁo;lcsbgogeeé&h ngeddwackhe jHeam

drum 80 i s a heat exchanger nected to a_secondar
cooling 15 ci rghf tShesm #%OW nijl?oﬁbﬁ ibnej 86 WhRBCCORLERLt F@lve 94

secondary ool i@gop‘eﬂi@wl ds 1£Bqu1red Reliablike G5 -1adtd ngl psratinne Ml ant

1 is designed suchgvva reliable g{gﬁratl wi.t h [éleld%go

cool ing of the lbeas PEPBFAES6 | h’é&Fsa evén X 'tng vaPi o S ng
states. To thiensmcedthe air provided as coolant for the gas turbine 6
I's cool ed by heat aﬁg‘gﬁg a LN
water/steamcircuit 7 V\ﬁl ndéggng%ﬁ}ti %Fy%‘ﬁ ey ggrrlﬁg pﬁ'FﬁFbl . The
medi um M at | eab30 pdve | orerg¥edat wdths uainalglehecmn@x@fang@am gas he
air L in tPe healpine %W d o Sopehilidrd Qﬁf Sc_tlfé”gna@—‘ﬂﬁx@l,n Bargd he

steam generated i s, sepa romthe nmediumM not evaporated.
During normal ®pefhetodSof dﬂ‘ﬁé“@aé’Peéﬁ&lon Sfedihe FBF nEupPiRe ¢, WheR s,
during joint opes alsiteam3Ocwfbide gas jtsur bhﬂe @ the rdam éndpi ihe?l,

the steam D sppargj ethd tild%eSi&a Y84 Sl it d it Tolo
operation of the gas—turblne plant 2, so that the
20 separate water/steam circuit 76 is completely cut off
from the water/steam circuit 20 of the steam turbine 21.
The cooling of the gas turbine 6 is therefore also
ensured during complete shutdown of the steam turbine 21
and the components allocated to its water/steam circuit
25 20. In this operating state, the heat extracted from the
air L when it is being cooled is given off to the
ambient via the secondary cooling circuit 102. At the
same time, the steam which is generated in the heat
exchanger 74 is condensed in the steam drum 80 at its

30 integrated condenser.
In order to enable the temperature level of the
medium M circulating in the separate water/steam circuit
76 to be adapted to varying requirements during the
cooling of the air L, a further connecting line 106 is
35 provided between the water/steam circuit 20 of the steam
turbine 21 and the separate water/steam circuit 76. As
viewed in the direction of flow of the medium, the

connecting line 106



l.ine 92 into the steam drum 56 when valve 90 is opened. The™ heat
extracted fromthe air L when it is ‘being cooled in the heat exchanger

74 7 3 . -9- is therefore fed into the
wat er/ st eam (?:E?lgu?f ]%Og%%atrﬁe steam Tutine 21 and is supplied for the

generation of y and steam.turbin | ant 1 therefore
works at an es]%e%rfcg? % ﬁFg %‘%1"?%1'1 g the conggpser 40 Erompgheum M
whi ch occurs waterfstean coapari @Mﬁarﬁlﬁt efieam uitidinéd 2duerddo lidRis

f eedi ng of e h ir it 20 f the stea
turbine 21 is %%Pnpgélsg?egn QEQB}: ?eggkﬁhﬁglc?_% ge %ﬁt §en ePﬁgtgt :Ldﬁlledr um
80 via the ||n%296C<v€I=rérp%ﬁﬂrraﬁta/aqamm irgj s ot esh erse dingls wheguineephirie i abl e
and | asti ngs opeial | opnef sep&P&téepﬁéE‘éf/g\@%&ﬁ/Séfﬁ&‘zﬂ:rc%t {8al S tn

t herefore ensure However as- and steamt ur bi n | ant
1 can al so P Y%t 288w 1R rEh%%blcésémolbmgléﬂthé°§a§f15th@|r isiadel 6
duri n? sol of oEszrsdemmi bttli’t% g@émpélfé:lttﬂfehpd)ﬁ?the m&dghﬁahzllcﬁrdﬂlrdt%
operation o ur bi ne e .steam turbine isS.s

To this end, Jﬂ'? ‘9‘% TR “f#"%rr(egt@@m O VY §%9Ea£r é’ecl"é’sféc?léd&fidng
sol o oper atadﬁrpttﬁdt heogaspegilfice pteantir@mesxist hadurtirey 20tEepahaiag

wat er/ste Ci : cut off fromthe water/steam
circuit ZSiT%f %}%ﬁ%ﬁ%ﬁgﬁ%ﬁﬁe%%%h The cooling of the gas turbine 6 is
t herefore al so ensured during conpl ete shutdown of the steam turbine 21
and the conponents allocated to its water/steamcircuit 25 20. In this
operating state, the heat extracted fromthe air L when it is being
cooled is given off to the anbi ent via the secondary cooling circuit
102. At the sane time, the steamwhich is generated in the heat
exchanger 74 is condensed in the steamdrum80 at its 30 integrated
condenser. In order to enable the tenperature |evel of the
medium M circulating in the separate water/steamcircuit 76 to be
adapted to varying requirenments during the cooling of the air L, a
further connecting line 106 is 35 provided between the water/steamcircuit
20 of the steam



t.urbine 21 and the separate water/steamcircuit |ewed in t

direction of flow of the medium the tonnect i ng I | ﬂmﬂﬂu ! ll l“lﬂ%
P 3323 P 510- 32§ granches off d st ream of from

R 9719 . _
t he wat er/ steamecir 0 of the steanrturbine 21 and Ieads out in

~an injector 10 e n the condensate |ine 82. Col d condensate can
be injected asggﬁgﬂghg%gﬁgéw red 5 into the separate water/steamcircuit
76 via the Lnj ect or Gass. and shéamchiscbimy plamct (Ion dving aotakte-

condensat e, thﬁe&‘é”@%%%&ngr réﬂ?ﬁr rrptp,l ugh%ﬁl %“'cgﬁ'lr{é%ted em%;eemr ate

water/steamcircurt 7 e varied and
requi renents @frithggaehdurhige 1®5bx@ﬁan§1éewftlﬁer§ésalﬁilie and whosesR 97

PI 3323( P) 5 heatidg areaaata%@ SohdBred in the %S:eﬂ;@e‘aﬁga%%ﬁ%% 23
ant (1 avi ea eam g rator

gomstream gog & ?ur%‘???é“(%}lréﬁnfahe&ﬁue- ﬁash%%tdeeéfﬁgaﬁﬂﬁﬁ B
heating areas previ:dedefbedconlﬁ.hg thterbslaam ofr et gals d&ﬁ?}lrﬁ 66)5'[?8”}
turbine (21), r coqling the coglant o
the gas turbiné %ﬁ? €] n(?r connec eedsgﬁgglﬁgggecon%eary &Y %e TP Leparat e
wat er / st eam ci Veuer/sveym ceimentisd {6 ) heonaeetedt dzom the ovatar/fstdaD) of
the steam §gr bbﬂﬁcuigl)(zlorjl sdf:htﬁevx@(._eam tﬂ?fblﬁe c:@%lpe ihtgu&;ﬁmﬁl cvf"lafhe

Gas- and st eamturbl ne accordl ng t aim1l
heat exchangert{a%)1ts %ésb%n%l&‘ oLt an evaporat or for the separate
wat er/ st eam cizcui t (7@&5 1and. steamGagrbaiyl plaanr t unbi geceranhg (£

000000, 10, AL, Rtk IR g AL (74 ) AL Siled )
an evaporator for the separate water/steam circuit (76).
15 3. Gas- and steam-turbine plant (1) according to
Claim 1 or 2, in the separate water/steam circuit (76)
of which a steam drum (80) is connected.
4. Gas- and steam-turbine plant (1) 'according to
Claim 3, in which the steam drum (80) connected in the
20 separate water/steam circuit (76) has an integrated
condenser.
5. Gas- and steam-turbine plant (1) according to
one of Claims 1 to 4, in which steam generated in the
separate water/steam circuit (76), via a steam line (92)
25 which can be shut off, can be fed into a steam drum (56,
60) connected in the water/steam circuit (20) of the
steam turbine (21).
6. Gas- and steam-turbine plant (1) according to
one of Claims 1 to 5, the separate water/steam circuit
30 (76) of which can be operated by natural circulation.
7. Gas- and steam-turbine plant (1) according to
one of Claims 3 to 6, the steam drum (80) connected in
the separate water/steam circuit



4. .. Gas- and steamturbine plant (1) accordi.ng.t f i Whi ch
the steam drum (80) connected in thé 20" separate \Aﬁl“!ﬂ B’ﬂﬂ Mﬂklt
(76) has an__inteqr condenser . 5. Gasr L i ne
plant (1) acChr &i n% gé(%(‘j’ Fone of Claims1® to 4, in which steam gener at ed
in the separate ter/steamcirgcuit (76), via,a steam.l.ine (92) 2

whi ch can be 3ﬂ§b 0 ?:,Lnganc%rglﬁcgtoe$ntt8 aast%%?ﬁ%qﬁﬁ?{(gg,oj'ln%o lﬁzdﬁﬁgct ed
in the water/dti@@m.circuit (20) of the steam turbine (21). 6. _
Gas- and steamgturbin t di ne <of i 0.5, the
separ ate wat er%;'steam ger%%?t oéolé?%q%ftl\?\ﬁi %ﬁo%gﬁebgfop?er %éeg’_égéb%g?ur al
circulation. (6)70f a @&~ and steamturkine plank (Y1) decehrichgthe

one of O aigrs 3J1ang. idecsbeaq (B&H”hé%)) cxehaggkedvith a t:ﬁ&iiaﬁ:par(ﬁ%e_
wat er/ st eam ci rcui.t GR 97 3323 P , ((76) ,being

. . . -12- .
connected to £3F&Ed6MdariP codl | MATET/ERGA™  ¢aBHMit (3.6? wWhdthod 181
cooling the cdeldaplendient @&sther bte&m tutbin®f (zw)as- and steam turbine
plant (1), inwhich t ool ant ..s _cool b eat _exchapge, Wi th.a nmedi um
(M carried” in am’%\}\%’to F PSERERTS £8U|Egal%‘7 )i lﬂh}"g‘ﬁgﬂi Ehe A EBendent
of the steam t@bigeeryizy .in tlge indepimdenkt a¢soed/ sigeaw CiatwiB, (76) whi ch
the nediu : af Ll i : i t:ﬂ%’i L& CUL 10 is
at | east pwgrtll%%f%&gégfgdbgﬁhﬂgg ei%%gaﬁggt@ aexc aﬁlgesttlf?éavn\%1 %#t%ie&ggglggnt.
10. Met hod Ydddbitdien§ordaetaim 8 or 9, in which the i ndependent
wat er / st eam ciyocui t  ( McHod icdGPto cIRimr 8l ogl 'CUl Bl i9Rich the

independent water/steam circuit (76) is operated by
natural circulation.



