GR 95 P 3629 P - 1 - Description Method of and arrangenent for
cooling a | owpressure turbine section The invention relates to a nethod of
coolingsthe 5 | ow- pressure turbine section of a steam turbine connected
in a water/stegr 96r puds29 B whi ch nethod ;. <ool ant flows through the

| ow-pressure turbine section, in particular during idling operation.
Furthernore, i eE%rgbriﬁked towards an arrangenent for carrying out the

met hod. 10 X urbo set having a heating steamturbine is in many
cases designed in such a way that, when heat is extracted from an

i nt er medi at e- pRRIKUEE & RnAC SLFLLGEmeh e o BEESSHEE d ULBWOBragshian or

each | ow pressure_turbine section receives no substanfial steam supply and
15  theref or e tH&EPRABE BePELPRY operation. However, this |eads to increased
heating of the blading in the | ow pressure turbine section of the heating

steamturbine, in particular in _the case,of full he xtraction_an
shut-of f | ow pressure EPbFﬁ e?&&PPoﬁgifﬁes t6'a meg#8sa98iﬁ°?ﬁéﬂﬁig§Fble
war m ng- upSef f dowspiressugle taerbihetsectics el a Bteam buxbing, cotineetedown

from German OfE?“L%QF%??%Q&%%EE&&2911%.%1@11- Qe a°88bh A eSES
and/ or condensaie to e’ Tow pressure tur i ne section via a tap provi ed on
t he turbine. 2%hropghetle lowrpressugie dnrbing geckion; sigcpashicndar,

since the heat gg@fhgl NEdl idy { ip il SFasEhbeasrle" ¥¢thd hairasteqeat
resulting essentially fromihe ventilation is dissipated via the condenser
connect ed down$PWBERERD RETEPGERERE: PR SAZTYING Pﬁ@régﬁrgeﬁgPdSO
avai | abl e1por heating Aucpgbessebi having apheapingt stgamatgebinanist ¥nof
Lo Cr 100 ! R U R Samed TR ML o AR ML R
rel atively hi gextracted from an intermediate-pressure turbine section,
the low-pressure turbine section or each low-pressure
turbine section receives no substantial steam supply and
15 therefore works in idling opération. However, this leads
to increased heating of the blading in the low-pressure
turbine section of the heating steam turbine, in
particular in the case of ' full heat extraction and
shut-off low-pressure turbine section. _
20 To avoid inadmissible warming-up effects through
ventilation. losses in the blading, it is known £from
German Offenlegungsschrift DE 41 29 518 ‘Al to feed
cooling steam and/or condensate to the low-pressure
turbine section via a tap provided on the turbine.
25 However, this involves ‘a relatively large heat loss,
since the heat contained in the cooling steam together
with the lost heat resulting essentially from the
ventilation is dissipated via the condenser connected
downstream of the steam turbines and is therefore not .
30 available for heating purposes. Since an appropriately
large quantity of the cooling steam for reducing a
temperature rise, resulting from the ventilation, in the
blading has to be selected, the heat losses are
relatively high. '



GR 95 P 3629 P -2- The object of the invention is therefore to
specify especially effective cooling of the |ow pressure turbine section,
in particular in idling and/ or | ow | oad operation. This is to be achi eved
wi th especi al | gRs@8plPe3629 Peans in an af rargement suitable for carrying
out the method. Wth regard to the nethod, the said object is achieved
according to the i nvenThen ohjedht abnddesainventinni sis| dhemefiare to

condenser CO““gg%%§f90ﬂﬁgkﬁgaglgée£9ect&b@ EBSQEh§U65|Bﬁe'ioﬂsﬁﬁeaﬁure

cool ant, the coll ant “bel to the wat er/aieam cir 9UI'[ afti
flowi ng t hr ougkurkdneoRegtdenyr dn: RpEFigular; ignidlipg, and/Pr,lewsipad: | o
flow of the cogparhthsn.crhikedst k6 beahchhevetewidnr esgeblﬁalmpolsn.ngllao t he

wat er/ steamcircuit and in the 15 rocess ol ed do S
i nvention Ps h®F8RBaddy I BREPIER ats‘ﬁ'%%afeabggrc ar "lgf)r&g')oﬁ ng the
| ow pressure tmekhod.section during idling or |owl oad operatlon has as a

further property in adﬁilELO'}éggaf Se&f Re! i I i Fﬂez%ﬁi"m dvy the

ability to recover as [arge a i on as possi ost at caused
by ventil ati onaghiefed: @dsiardima ato st‘-hges-nVP@ttlﬁF’s Jéhd"—h%heceﬁéﬁaﬁﬁtf—'s to

have an appropghabsl Wd A dEMBesmt Hr %on&e?ﬁ%zt heorruEtedts edowis t FeRRCHEL | ON
to nmaintain a necessary Vacuum even dur

i dling of the | rLessure
turbi ne s&Ptiofhe BEeg@e trhingy éﬁsd%%ﬁéasg%o%?%}ﬁm?s %rﬁ?Biﬁngg—Bgéf‘gl |y
suitabl e, espeged bicRstottlnd Ieateas/ steam tdilﬁch:itt:emfere&t #lewibhetheohght s

expediently directed in_a closed t S t ol gnt is
expedi ently 30° the ggEaPFﬁPSHﬁﬁ pg'ég?ige € e EU gg‘étb% e Ii%la%%eagh !
gui de bl ade, opamaﬂoﬁ/lpweeé uthe tm@lmtslmﬁ |mttﬁd' @h@ahﬁﬂ@l gpbsprbed -

cool ant may al aggaﬁgp%ﬁae@ob&&agg lﬂop%ﬁﬁa%%ekVﬁ'tgﬁmt bereaiindnal ihhene

Iowpressure tu section, _1.e._ along outer or inner contours of the
i nner 35 1scaspﬁgcess has cooled down itself.

The invention is here based on the idea that a
suitable coolant for cooling the low-pressure turbine
section during idling or low-load .operation has as a
further property in addition to its effective cooling

20 property the ability to recover as large a portion as
possible of the lost heat caused by ventilation of the
turbine final stages. To this end, the coolant is to have
an appropriately low temperature. Since the condenser is
in operation to maintain a necessary vacuum even during

25 idling of the low-pressure turbine section, the use of
condensate as coolant is therefore especially suitable,
especially as it also has a suitable temperature.

The coolant is expediently directed in a closed
cooling loop. In this case, the coolant is expediently

30 passed through passages in the guide blade, or in each
guide blade, of the low-pressure turbine section.
Alternatively, the coolant may also be passed through
passages inside the casing of the low-pressure turbine
section, i.e. along outer or inner contours of the inner

35 casing.



GR 95 P 3629 P - -3- PCT/ DE96/ 01506 The partial flow of the

war ned- up or heated-up coolant, after cooling-down is effected, is
expediéntly fed to the condenser on its outflow side, while the other .
partial flow igrfes Hisegdlp to the condendser on its 5 inflowside. If the
war med-up coolant is fed to the water/steamcircuit, this is effected at a
suitable point with re'ghedpacrti:.bs. fless wf thed werpedaupr @wmrkedyed-up

copecial 1y th? %?‘e con Fga%ggﬁ'é“q%l hg%mqg%ﬂ%&p:‘ t%g coé?an?éﬁ(

especially sui nal tenperature o
cool ant flow fé&edteottthe |m4ﬁ¢m@t%pn§f§em péflei swhile WﬂPF‘éﬁﬁrd to

the arrangenentateiato@hichd ide re@VdILsstye to kil &688éRBep oh Sieam
turbi ne connected. 15 i.n a water/steamcircuit and havi ng a condenser

connect ed downt®fLaw, 8id@nni ch arrangenent the | ow pressure turbine section
is connected to a coolnﬂt lthee Owemined-adp t Ocbbdaatt f limyv sfd@ ofta hethe

condenser, the s opject is_ac | accor t h ny ' ' hat a
heat 20 exch¥h %F/ ?géi‘lan?f'e’é?‘éﬁ \ﬁ%e r% fq;sedogrt % % %E%%gg%éﬁf% ne in
the direction with| avedgeatd ncta hétbovppemnee ang biteapesaitiune and bY :
secondary si de eghe® C ‘[,%em

circuit. y rrea‘%é %Qif}ﬁng eat ¥%)?c ém;%érﬁeggg %‘?dtﬁﬁ a@heat cont ai ned
in the vva* d- %teocﬂlhnﬁnceﬁﬁw%ﬁéhéctsé’étﬁ&ler ceBREF9Lli (Pfan thepetinal y

sui tabl e mannegemper&thibedst ehbheoddhaal/,sithaMdodladit flow UEdY s Uthabl e
poi nt where a | ow condensate essure E[eva | s, e.g. downstream of a first

| owpressure preReRFePsuEH turbine se¢fion; 888k "t he coolant line is
expedi ently connect ed withheegatdenatthe chkreahganehtnifoar doziling | the -

provided dir ecicla\\é-ggtleggvuéget&%‘:‘.ix?gsseédtjl.gn toqie angggﬂ' t¥rbine connected

15 in a water/steam circuit and having a condenser connected
downstream, in which arrangement the low-pressure turbine
gsection is connected to a coolant line connected to the
outflow side of the condenser, the said object is
achieved according to the invention in that a heat

20 exchanger is connected on the primary side in the coolant
line in the direction of flow behind the low-pressure
turbine section, the secondary side of which heat
exchanger is connected in the water/steam circuit.

By means of this heat exchanger or cooler, the

25 heat contained in the warmed-up coolant can be extracted
for recovery in an especially suitable manner and emitted
'to the water/steam circuit at such a suitable point where
a low condensate pressure prevails, e.g. downstream of a
first low-pressure preheater.

30 In this case, the coolant line is expediently
connected to the condensate collecting tank or hot well
provided directly below the condenser. If the warmed-up
coolant is fed back into the water/steam circuit at a

suitable point, the coolant line is expediently
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coolant is fed back into the water/steamcircuit at a suitable point, the
coolant line is expediently GR 95 P 3629P -4- connected to
the pressure side of a condensate punp connected in the water/steam

circuit. Aterrgiosly 329 rpaddition, a-céreulating punp may be connected
in the coolant line. The inclusion of a circulating punp is 5 especially
expedient if theompedteed it® dthecipaessuxe sepdeatfefgcéol comdensnte HMEhe

coolant |1 ne 01 Sidde SPVCUhINaeLR Rt BEHLuSE . UieecondepoTy Sxaml ary

enmbodi nents of THE TAVeEntTon ar e ained In nore_detail below wth
reference to a additibmni Ag, cimm%#ﬂg FPYmP] M&Hweea qq}ﬁﬁ‘f | 1Bi &fteam

for cooling th %ﬁi& bhagdes Ofneé kawmessaur&ftar thmmn@ pumpeais of
condensate ble

I nd a condensate p and- 2.sho t t
functional %i ageeRedtatly gxpsdient lgptt‘BoI‘f?fbi%b%plﬁl r }‘ (I{aﬁénaa e
condenser hot V\eéﬁarieét&o@q&hgspwdpngmm otlse anmidlemtar ipeodideattliy h

the sane reference nu [ 1 h
merely the fi na?°’§’?%\©'ée%a£% é}t‘%glﬁ??u‘?%l e { %Q%%éﬁgéﬁéégﬁga; : g\z/iv I gw? (2)\(3\5
pressure turbine secti Bxémplatry cembedimentis apfandde bdinyention ataxs
and its coll eCt%&ﬂe&rfﬂ% g 0or Hmho%l l‘igt 91 qggmpsa,;iq:m réftariabenetd Gal S

connected in a eamcircuit shown i n part) of the steam
turbine 1 40 a adxawirdisair whiehs having a condensate 25  punp 10. The

PSRN £ ¢ e?gﬁimi‘gs T R 0 A e 1
i K connected iLn t

12. During operation ofPl®des; rﬁ31%Pﬁ?sf,ur(?oh&gﬁlgg\g?gg&ié%‘eég]n%{fyIt

the hot well 6 of the cefdesnéendatebBed behﬁdmmmatm@mnncmme

condensat e puUTR10 85 VELL, 35X 1 6 DB dE E0E it Idndlaibist e hdbong =

feedwater tank T
15 cooling loop directed via a condenser hot well. .

Parts corresponding to one another are provided
with the same reference numerals in both figures.
Figure 1 schematically shows merely the final
stage of a steam turbine 1 having a double-flow low-
20 pressure turbine section 2 and a condenser 4, arranged
below the latter, and its collecting tank or hot well 6
for condensate K. The hot well 6 is connected in a
water/steam circuit 12 (only shown in part) of the steam
turbine 1 via a condensate line 8 having a condensate
25 pump 10. The condensate line 8 leads via a first preheat-
er 14 and a second preheater 16 into a feedwater tank 18
likewise connected in the water/steam circuit 12.
buring operation of the steam turbine 1, conden-
sate K flows out of the hot well 6 of the condenser 4 via
- 30 the condensate line 8 and the condensate pump 10 as well
as via the preheaters 14 and 16 into the feedwater tank
18, where it is collected and normally de-aerated. From

there, it is fed as feedwater S (_in



18, where it is collected and normally de-aerated. Fromthere, it is fed as
féedwater S (in GR 95 P 3629 P -5- a manner not shown in nore
detail) into evaporator and superheater heating areas, connected in the

wat er/ st eam ci gruios P236R0Or Pgenerating st am for the steamturbine 1. The
steamis expanded in the steamturbine 1 to perform5 work and is then
passed into tha mm:senoﬂ shiren cint mopeddietadl)THinteneeaRarataer and

col lected in tg hég%gk Sraad il @?Tdfﬂagl(&%ﬂnéﬁiédcﬁntEﬁecﬂaééﬂ$éteaﬁ_from
t he hot well e condenser th ressure 10 éblne
e

e
section 2 via &IG'GMi&nﬂ-zlrl fier .genermbing phoan fon the gtean furpd .
conflentsa'ltce SU”&ﬁLOgtt%aH"G.sCEéié}ﬁhﬂﬁ@ i1 Nens. sﬂ'é‘:eTquaﬁbihg of toopeefisame or
cool an irecte er unit of tine vig golant . line 22, | e-
cool ant fl 8w, W§r§etar’tdn ihe }b?’bc8§§se¥ "Plt’f é&’@np qpngsT hb%%?ﬁ%n%ﬂ th
cool ant K fl ovondensesh CQhiedeocndansat2/ 4ofist helﬂ.emtpldes'.surtbet bolsi well
section 2, of \ghl ch only two are shown. To this end, passages are provided

é

i nsi de t he gui bl ades 24 in a manner not shown in nore detail, which
passages are interlinkadpartdalbooflory Foopf Xbe wm#q/eKnyPml khe

addition, the gagl gahiKe g&yftﬁ'eseoabgwsw qugl paaseacenehich-presBuey dod
i nsi de the I nner casing 2 OW pressure _turbine section and. whi ch

may be oull®r oturhize @Gﬁ’tté-ﬁh“s i e Fﬁ‘ﬁéPn(Fag'liH@ 26 °?H1’“§°|t§d1 A% EBfed by

}( hef a(r]I r fwst ﬁ8 ssure side AfV_ﬁhé!ec@ﬁdéﬂéaBet;wm Ima:aqm lcb;ndehsad:el ant
e 0 e

QW pressure turbipe sgctio upi t t
setting the cond®fsie eagﬁrﬂlﬁflgfg ?[%‘?’? en§£ o%la(ﬁ" tJ' ?hglgggltz?%{
line 22 on thepexf | anisi def Ehmecoalanthe neodlant diimect aa,vnaoehetbecond
preheater 16 BOné’]'t%hgtt hﬁ&yth wsg_tdei | +fle g}otcfé%sd' I‘ﬁgttﬁg gfxeﬁpqwﬂf t he

cool ant K beh € |'ow pf eSsure tur i ne s
' 15 embodiment, the coolant K’ flows through gulde blades 24

of the low-pressure turbine section 2, of which only two

are shown. To this end, passages are provided inside the
guide blades 24 in a manner not shown in more detail,
which passages are interlinked in a cooling 1loop.

20 Alternatively or in addition, the coolant K’ may also
flow through passages which are provided inside the inner
casing 26 of the low-pressure turbine section 2 and which
may be outer or inner contours of the inner casing 26.
This is indicated by the arrows 28.

25 A valve 30 for setting the quantity of coolant K’
fed to the low-pressure turbine section 2 per unit of
time, i.e. for setting the condensate partial flow t;, is
connected in the coolant line 22 on the inflow side. The
coolant line 22 is directed via the second preheater 16

30 on the outflow side, i.e. in the direction of flow of the
coolant K’ behind the low-pressure turbine section 2, and
leads into the feedwater tank 18. Between the low-
pressure turbine section 2 and the second preheater 1s,
a non-return valve 32 is connected in the coolant line

35 22. '

' When flowing through the guide blades 24 and/or
the inner casing 26, the partial :Elow't1 of the coolant
K’ ’



| eads into the feedwater tank 18. Between the |ow pressure turbine section
2 and the second preheater 16, a non-return valve 32 is connected in the
coolant line 35 22. Wen flowi ng through the guide bl ades 24 and/or the

i nner casing 28R 9%iePpr629aP flow t[err} &f -the cool ant K GR 95 P 3629
P -6- directed via the coolant |ine 22 absorbs the heat,

ari sing throughivestédattion die ngopdanky bine 032 0absepbeat FBA, B2 t he

QU pressure tbhfiegSUlioun? Aok ETdLSok Nabrtiag! idLikg %€ oDy L&kt er

16 to the con sate wng to the feedwater tank The copl ant
K' cool ed dowecReratieay| frem rﬁhﬁe ‘?‘FI'E‘F%B‘?%%I\AE\"EP"?ﬁnEefég\%H t 8
condensat e K f@agj € renis \ndax tilie tha ts@’con’&)p&ehehlnerf Leatot e eranders-
Tlerr]' of _the cool an

K .wa t I
of 10 the | oﬂ?ﬁ?és%?’@wfﬁgbgﬁetg‘gc%eg w? Lee%?g‘ol ant ej’?}f ovfﬂ%s %/%‘Fellggobl "
means of the vedw]aeaOdoﬂim ddiiss remhl ta ilsemixed- inutbesfeedwaer nbarkrks the

current f1nal LemReal s dbsiile €1 pLACaOLERSyUPocpRbahL Karon | e

out fl ow side oY Fessure turbline sectio connected I n the cool ant
15 line 22 inside th’éOCGQr—l thel Fépala temmeratune Fdntak \CRRIPHIRY with

reference to tpe GRASWACHR! bpahehedRCLP! Wee alk¥gult HE the ! Csll Bighi oabl e
desired tenperature 1s transmtted hy a controller dul e 36 vi a s1 nal

line 38 t30t hetRenlPWrPEBPEUYE FuTRAne,seckion, ¢ (ke Foolank
tferr]. In thevaﬁfaalnyymeahedcfreeneaasmdum tPo FElgle cerdd, tdnetempémg of

the | ow pressuye turbine tion 2 is e |

nmanner by condé Eﬁt%elks?)ﬁsﬁg n&?eﬁﬁv'el ecf’ ch:tg%%a faﬂaﬁsg%gkgxg g?ﬁdes 24
of 25  the | oof ptheswasrmed-iipn@edarnitork 2 émohhsheumftlomlﬂld@ £ t vhe -
condenser 4 Vif,g £loghhbl RrBYAR 4Qct20BCY! *rdbdted in the coolant

15 line 22 inside the cooling loocp. A controlled quantity
determined with reference to the measured £final
temperature Ty’ and a predeterminable desired temperature
is transmitted by a controller module 36 via a signal
line 38 to the controllable valve 30 for setting the

20 coolant flow t,.

In the exemplary embodiment'according to Figure
2, the cooling of the low-pressure turbine section 2 is
effected in an especially simple manner by condensate K
being delivered as coolant K’ to the guide blades 24 of

‘25 the low-pressure turbine section 2 from the hot well 6 of
the condenser 4 via a circulating pump 40 connected in a
coolant line 22’. A partial flow t, of the coolant K’
heated itself during the cooling, via a partial-flow line
42 which is connected on the outflow side to the coolant

30 line 22’and in which a valve 44 is connected, is directed
via the tubing of the condenser 4. In the process, the
heated coolant K’ emits its heat to the cooling water W
flowing through the condenser 4. The quantity of coolant
K’ bled from the hot well 6 per unit of time is in turn

35 set by means of the valve 30’ connected in the coolant
line 22’. The valve 30’ is in turn controlled by the
controller module 36 as a function of the £final
temperature Tg’, measured by means of the temperature-

measuring



" avoid erosion on t

coolant line 22'. A partial flowt2 of the coolant K heated itself during
the cooling, via a partial-flowline 42 which is connected on the outfl ow
side to the cool ant 30 line 22" and in which a valve 44 is connected, is
directed via tér a5® 629 Phe condenser Z. -In the process, the heated
coolant K enits its heat to the cooling water Wflow ng through the
condenser 4. Téenspmni4i yobfthedhepted coplant B the hot well 6 per unit

of time is inturn 35 rnoeleds MBANpatieidic 1hy€,30; eRONEEES idudhhe
coolant line 22'. The valve 30" iIs |n turn contro edﬁg the controll
T

modul e 36 asan® Kf wnothisth Bartial f£ipWa tx oFRRr BEU Ry peang, red
by means of thgatva@erad Uagd n'56$Ul’i§\9 in @@ Qiiedted wvia a heat 7-

sensor 34, of the heated cool ant , repai artial El tLer of
the heat e coot*°bARIeE °ﬁhlptﬁ$q’r?§rtﬁ ffl'ow"?B%‘fg‘g o B)E/ er:‘géﬁéa #J'

val ves 48 andnﬂﬂs ite heatt tatn di saditadle paintatos thee waternsteam

pr eheat er :.:.D ‘;‘i’@ aurggzq__g}ew?%e t &Py éti heﬁf thed éégnqﬁgtey poi nt

to the vvater/s?eammrcwt ) eamtu I'ne 1 n the exerrplary
enbodi nent accemkibdiment Fiappording hEOC(:l't')ime K2:i sthaecodmatdi Kectd® in a

separate cool i g %f&%t é.%:e"&ed cepnegt egglgg,_raag; I bogulgngzecggadgasegz 4. To
es

e turbine adi ng gl de bl may al so be
heat ed wi}®h st%?%??h@*?e‘éW|Wp%§§aﬁ%’g e%FEh steam shoul d for this
pur pose be bl ed from aré uEkioid t @pokilon mANNEhek tawbipss badihny, 15the shown

in more detai lﬂfég)bladegz25£y3§igopbe heated withS'séDeq{l{ %%6/%016
cooling passages, which steam should for this purpose be -
bled from a turbine tap in a manner known per se (not

15 shown in more detail here).



Patent Clains 1. Met hod of cooling the |ow presstre- fwmﬂe-—é—
séction of a steamturbine (1) connected in a water/ste n
~which nethod a coolant (K') flows 5 through the | ow preis;’rgns%ilJ e&JR%Blace&
section (2), |merR®sircB62%® during idling8operation, con M Hll(ﬂ ed

froma condenser (4) connected downstream of the steamtu
used as cool antPatiént Cladmst | east one partial flow (t[err], t[err]) of the

cool ant (K'), fter fl pdvdhd hr&ﬂghcé&inéhethew %ﬁs %Qsh%bl RQrBAsle ON
(2), first of all being cooled down by emttln heat a ter/s eam
rc

circuit (12) arﬁf"c"ﬁvﬂﬁ‘ b@f‘-ngafé&eﬁa'ckt‘llﬁb%’l’l% V\Ht erFQPQSFntE o
Met hod accor di Rgated Adttidi birdE@tac(l®)i,zdh whith meltheid Tahedbd.alntnt(K('I{ )

fl th h de bl d h d bI de (24
| ow pr e t g Wikgigh fop LowBEdsdicll fidfind Hdcfioh a8, o
char gct eL| zed ipartiztulisre duﬁlmg'ltzqmr)gfd:pesathonughopdsnagss devibd@d 20

e the inn sjn ‘“@Em el SN Fars
:\/gtSIhOd accordi er{; %4 gmg%é%fgi‘ t(!ai 3 c‘i%gl;c_ téellfl zedelsﬁI ?ﬂe( %\:eaﬂ:
coolant (K') i stlmhﬂéxﬂ ed)i rbea-nsapmed &se cosdiantg (K'Douiand 3k 1eiat5tb9P|‘Fg f ed

back into the %‘iru(‘aqn%wr( (4 &f ber theowoblahkr Q!tgl) tBEt'eQWﬂlrcﬁﬁ.&igre
turbi ne section (2) |\’/e accor di Fg to one ,of

charac- tdd ze(fhﬁ?%ttli?\eleﬁbl’ﬁﬁ?sﬁ'ﬁw pe eection leﬁ or déFsFo o
control the finral being eboled dbwharby)emitting st ctairhi wa teaylstean K' ) .

Curbine (1) comBeret | (4 e TAF SFLRY CERY Babl o BpRClast e o
-9 - circuit (12)
2. Method according to Claim 1, characterized in
15 that the coolant (K’) flows through a guide blade (24) or
each guide blade (24) of the low-pressure turbine section
(2). '
3. Method according to Claim 1 or 2, characterized
in that the coolant (K’) flows through passages provided
20 inside the inner casing (26) of the low-pressure turbine
section (2). _
4. Method according to ocne of Claims 1 to 3, charac-
terized in that the coolant (K’) is directed in a separ-
ate cooling ecircuit (52), it being fed back into the
25 condenser (4) after flowing through the low-pressure
turbine section (2).
5. Method according to one of Claims 1 to 4, charac-
terized in that the coolant flow (t;) is set in order to
control the £final temperature (TK") of the warmed-up
30 coolant (K’).
6. Arrangement for cooling the low-pressure turbine .
section of a steam turbine (1) connected in a water/steam
circuit (12)
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PCT/ DE96/ 01506 and havi ng a condenser (4) connected downstream the
|-Ow pressure turbine section (2) being connected to a coolant |ine (22,
22') for condensate (K'), which coolant line (22, 22') is connected to the
oytflow side oGrt b8 P g@2demwser (4) and 4emds into the water/steamcircuit,
and a heat exchanger (16, 16') being connected on the primary side in the
cool ant |ine (33d 2RAving Bhecondemnsénn (&) f tomnbehedd dmsmqsn-essbﬁe
turbine sect! 0 of2brebirie lkiAie SbdBeebn (D" BERhg© ed 160 46'),
r ne Int %

to 10 transf é condensat e IS connected in
the wat er/ st cagcolanf Lipe2f22y 227) fog r%wteac‘é‘or)dl waich epsimns,

characterized hnlhafzal,heaxopl :@é\t cbhﬁecéaa t&2 thd SoWXEIRE ! £1dé OoEheheot
wel | (6) of the candenser

an emen ordin
Claim 6 & Fondensset: ef‘hed é1"’r‘?‘t1i’rat1"?"’?'1‘73- (,e ilfQ (5"43 gﬁf‘r&?t ed
to the pressureoﬁhéeteﬁ axcoud@ngﬂimawrrp;dw):.mwmo&mnamtthbna/at(eelsteam
circuit (12). , accoyg di | 6 r
characteri zed g?n) t’fﬁl é"rre t?l"gfn n of ﬂgw tb(e o éﬂ%o%ﬁg’c eéssagf'h
cool ant |ine (zarpn.neo.sect:.mr&aberm:hte mmﬂangyteldﬁeqﬁ whi¢hsheato 9,

characteri zed g@i‘@%&f g(lf}rsfor&éw ! 'es £R28n %&-aai HAP LSt gndd [ BA" khb Of

the cool ant (K ng the’ co0
condensate (K'), is connected in the water/steam circuit
(12). .
7.- Arrangement according to Claim 6, characterized

in that the coolant line (22, 22’) is connected to the-
hot well (6) of the condenser (4). |
15 8. Arrangement according to Claim 6 or 7,
characterized in that the coolant line (22) is connected
to the pressure side of a condensate pump (10) connected
in the water/steam circuit (12).
9. Arrangement according to Claim 6 or 7,
20 characterized in that a circulating pump (40) is
connected in the coolant line (227).
10. Arrangement according to one of Claims 6 to 9,
characterized Sy means for controlling the £inal
temperature (Ty’) of the coolant (K') heated during the
25 cooling.
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