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Performance & Technical Information

Doz, No.
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Gas Turbine Data - SGT-800 Enhanced

General ldentification

Type Industria

Model SGT-800 o

Applications Stmple cycle, Power Generation'
Cogeneration cycle
Combined cycle

Nurmber of shafls 1

Gas Turbine

Drive shaft position Cold end

Type of compressor Axial flow

Number ol compressor stages
Number of compr. exiractions:
Pressure ratio .
Nominal output (net)

Nominal heat rate {net)

Nominat efficiency (net}
Nominal exhaust flow .

MNominal exhaust femperature

Type of turbine
Number of turbing stages

Turbine inlet temperature

Rotor weight (incleding blading)

- 15 §tgg't‘:é'(otal (3 stages with

variable guide vanes)
5 (3rd, 5th, 8th, 10th and 15th stage)

'21,9:1 (at ISO and N.G. fuel)

52,8 MWe (at 150 and N.G. fuel)

9287 kI/kWh (at ISO and N.G. fuel)

38,8 %
138 kg/s (at ISO and N.G. fuel)

550 “C (at 1SO and N.G. luel)

Axial flow

3 (Stage 1: Film cooled; Stage 2: Convection
cooled; Stage 3: Non-cooled)

1237,6 °C (average thermodyn. mixed gas temp.)

7200 kg

Rotor construction Electron beam welded compressor, bolted furbine discs

SE-G12 83 FINSPONG, Swaden sl fnduslial Turb hinery AB
Daged on:  X200D08E:G Autkor NPCIM.J
Ref.des.: Appr.
Doc. des.: Dos. Kind  Doin shoot
Date 2044~10-06
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%E E{M %: ﬁ%g% Performance & Technical Information oMo

SGT-800 Z“"- Ind.
GTl Na Page
A200341E 2(2)
Nominal rotor speed 6600 1pm
[after gear {(4-pole) = 1500 rpm]
Thrust bearing type Tilting pad {forced lubrication)
Journol bearing type Tilting pad (forced lubrication)
Nominal thrust load 200000 N
Type of combustor Single, annular combustion chamber

Low emission variant, dry

Number of burners 30
Buimers type l Single fuel or dual fuel

SE.§12 83 FINSPONG, Swodeh Siemans Industial Tubomachinery AB
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GAS TURBINE SYSTEM . Svensson BO000241 GAS TURBINE SYSTEM B. Guensson BDOOOZ4
Table of Contents % PURPOSE OF THE SYSTEM
£ | Thegas turbine generates a flow of preesurised hol gas which is converted into mechanical energy,
PUAPDSE OF THE 5YSTEH 2z g which i driving a genaralor via a pear box.
GERERAL DESCRIFTIOM OF THE SYSTEH 2 ] 7
HAIN COMPONENTS 3 E L
THLET HOUSTHG 3 3
COMPRESEOR {MIMTEEN STAGES) . 5 H
COMBUSTOR {AHHULAR TYPE),.. 6 2
TURBINE (THREE STAGES) 8 =4
-] 10
COOLING AND: SEALING AIR il
COMPONENTS 12
TEST INSTRUMENTATION. 2%
FUNCTION 2 i Figuza 1, QGT-GD'D-Gu Turkine
STARY UP, . 22 £¢3
&Tﬁ:ﬁiﬁ OrERATON.. gg ig g GENERAL DESCRIPTION OF THE SYSTEM
BARRING vvevrer 2 ‘i;§§ Referto PAID; 2014423
STAHD 5TILL n23 g £
) The SGT-808 Gas Turbine opatates in a simple open cyclz with elralght air and gas fow through the
DISTURBANCES b= S gg turhing. [ can be divided Inlo three main sections, the compressor, the combudter and the tuiblna.
(GAS TUNBIHE TRIP 22 £ EE Tha campressar drova fltened alr from tha embiznt and cempresses it Tha compraased alr enters
GEHERATOR BREARER TREP ...oovees 21 is the eambustos whora I le heated by tha fuel, The hol gas is expandad threugh tha luibina which
LOS% OF POWER SUPPLY. 23 ? E° drives the tomprazser end e:d.ams! load. Tha hn! Qas is exhauated in the exhaust difuser. The three
g::TEM FAULTS ;; H maln seclions ore m d, but are d snd can be handlad separalaly.
u i 8 firing tamparature and tha gas raugh fha furbing, The
ER FALLTS H Tha sutpul of the unil it contrallad by the Fring L ture and th Mewe thraugh fa furhing, Th
TECHNICAL SPECIFICATION continuous rolor speed ls 5800 rpm,
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DIMEHSIONING DATA....
THETALLATIOH
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INDEX OF COMPDNENTS
E
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Figure 3, Inlgl pivoe

Flgura 2, Intel hausing section

The inlet housing consists of the infel ¢asing and the infet piace whith smoeothly directs the incoming
air to 1he first compreseor slage, The inlel casling is equipped with 2 view glass and mads of
compaske which is lighl and has a bulll in neise reduction copabliity, The infel housing alse contains
the compressor wash nozzias, see syslam daseriplion for campreasor waghing syslem SDB,

The inlet piece contains bearing housing no.t and the quill shaft, cannetling the gearbox Lo the rotor,
The inlot plece has seven kad-caimying hollowed slruts, which 2lso cantain lube ofi plpes ta the
bearings as wall 23 elactric cables for bz speed and optional vibration ransducers, Thay siso convey

seal- and off ilation air, dard vibration t ate located on the outside of the casing.
Absolute axia! displacement of the roter Is meazsured. The infet housing i+ bolted 0 the compreseos
casing.
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Compressor (fifteen stages)

Fliura 4, Compeosso: sackon

The fHiean stage axisl flow compeessor has three major parls, b reltor, a prossurised casing covering
Lhe first tan stages and an Innot casing camying Lhe rear slages.

The fir3l thres rowa. ol guide vanes ara variabie, acluated by a spindle controd mechanism and 2
variable spoed electrical melor.

Thare are heles and slots for extracting sl dewnsiream, atier stage 3. 5. 8 (nlema) and 10.
Raparding the use of extraction aif from stage 3, § and 10, sea system KMBH10, The alr cooling
cavitias betwaen lurbine discs 172 and 213 1espectivaly, as weil as cooling lor the second bade, is
supplied frorm the 8ih slage exiraction.
Tha casing, ing the whoke seclion, k= varlically split to fecTitate service
and repiacemnent of compononts, The casing catrias the guide vanes for the ten firgt slagas and
containg [he rear comprassor guide vane carisg.

The 1ear inner compressar statar, lhat carries the guide vane stages 1414, is made matedal with low
thermal expamsion lo a¥ow small #p clearancas and high parformence.

Tha gulde vanes have a cegmanted deslgn and are fitled In tha casing by langential groves.
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; The compressor has a tolal of sightean plugged barascapa holes. Bonscops Inspaction can ba
H performed on zli stages excep! slage 7 2nd 15.
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burntrs is localod) is based on a nen-dilutive deslgn. This means that 2l alr goas Iwough the bumers
and 1akes part in the combustion. Howaver, a small partion of (he alr enlers ihe combustor thigugh
tha damping holes on liw frent panel lo resuce combustion dynamics, Fust is injected into the burners
by 30 fuel injectors with full dual fusl Ory Low Emissicn {DLE) ¢apabiitics.

Burne: 26 is used as a ignition bumer and the ignilicn is pravided by 2 spark igniler snd o spark plug.
During Ignitlon burner 26 ara supphed with Ignitien. gas from a eaparats syslem. When Tha Ignitlen
flamp ie detected Ly the Name delectos fual is supplied Lo the remalnlng bumners and burner 26 s
swilched from ha ignilion gas system to the mals fuel system.

Sone hoad with fuel

Injection (Maln and pilot
liquid tusl, maln and pilps
gas fuel)

Fitm alr holes for croation of wall
b for flash bacl

Filel pas

Mixing tube

PHo! gas pipt

Combustion mlxtura at
bumer cutlet
Flgure 6, D{,E Burner 3rd generation

Thute are two flame deleciors In the combustion chamba:. The flame deleciors ace Tocated un the
wpper half of the annulus, both indicating main flame. There ara a tolal of 44 aceoss holoa for
inspection of the combuslor. .
When operating on gaseous or liquid fuals, the bumers are working according 16 the lean pramixed
combuslion principle. This principte will ensure a fow fame temporature and the formation of smatl
amaunt of thermal nilrite wxdides and corbon monoxida. Injection: of sleam or water i5 nat zequired from
combustion peint of view and is nol 3 poer Boosting eption for this gas twiblne.

Approved Talaw renstar EX)
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GAS TURBINE SYSTEM o Seensaon o
€| Tha comprassor retor I bulll up hom a number of lully electron boam wekled discs, onla which the
& { Intermediata shafl s welded, The first four rotor bladas are made frém chromium staeel In order to be
‘2] corasion resislant. The blading Is uncoaled and has a high surface smoothness for low detertoralion,
'§ The rotor bladas are fitled 1o the disc in dove tail shaped shols.
E Combustor (annular typej
g
g
n
g
2

Figuze §, Combialar seclion

The combuste: eonsisls of the central casing and the combustion chamba:.

Tha centra’ casing is a circuiar design contalniag the compressor gilfuser, guiding and dividing the
flowr from the compressar diseharge around the combustion chamber, Lo the cooling alr entrances.
‘Tho combustion chamber is of anaular type { g the who'e cit

) The bperati
% | principlo of the combusBon chambzar wak coclag is simBar Lo a countor fiow hoat exchanger. The alr
} | enterthiough slats near tha furkine inlet, coola the i wall entars
g | tho bumers threugh a hood end mixes with fuel and combuslion tnkes place. The hel combustion
§ gaass then expand theough the lurblng, The cetling of boih the Eners and Ihe front panel {wore the
- Rpprywnd LEleH ryytion )
i [pisoass €) Addud MBATDCG030, MBA10CTDZS, MBAICTAZT 8100
3 and MBAIOFTO15, [2015-06-2¢ | BS o
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The hot gas side of lhe combuslian chambeat i& proteciad by Themai Banier Coallng (TBC} for lile
exiansion.

Al (e combuslor well there are 3 pipes connected to 3 sensors outzide tha canlral casing. ‘The
SENSOTY e the {pulsations) in the dynemic pressure. For mora information,
sea syslem description MBX — Pulslion monliering system.

Turbine {three stagos}

Figure 7, Turkine cection

The three-stege turbine comprises:
» the stato? which Is camying the guikde vanes
»  the rolor psgembly, bolted o the hlermediate shaft
» lhe ouilatcasing

The guide vanes inner surlaces have honaycomb seals to prevenl gas {eakage, while cutside fimt and
second blade abradable saals are used 1o vithsland slight tip rubbing. A heneycomb seal is used dor
thee third biade.
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The rolor blades as weli a5 the gulde vanas are precision cast. Siage ona and bwo ane inlemally
coglad and slage ohe has a Bim cooling (see secion “Cadling and sealing air).

The surfaces on 1he fust apd second sloga are coated for comesion potection and He extension.
Blades are unshrouded, excep for stage Lhree,

The third guida vane is a double vana while stage ong and two are singho.

The tetor blades ara filted te tha dist In firtree shapad slats.

Wik, Tranadusds

/

Bal, Piston Al
{Sampr, BL10)

2

\\____'_//
/ \ [
nsdwenr

Jathing o

Figure 8, Turbing outlel cesing
The turbine slated has a cylindrical ring design, Operaling at higher P the casing i
can be maintalned and the urbine uaning cleerances and asredynamie losees be kep at a minimum.
The turbine stator Aanges are cosled to mduce clearanca and improve afiidency.

The autlet casing contains bearing heusing no.2 and has saven inoulalad load-camying hollowed
shids, which atsa contaln lube ol pipas to the bearings as well 35 eleciric cables for viblallon
transducers. They are afsa used to comvey seal air

There Is no separate oil mist pipa, instead the waste aif is laken oul by the ol drain.

The aullet cating is mounted 16 the turbine casing and cannecled to the urbine difuser via a bellow.
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Gooling and sealing alr

At a number of locaticns als from the comprasser s used for coefing and sealing purposes. The uir is
taken from six different pressura kevels, depending of use, in order Lo minimise process. losses.
Plaase 2150 sew lha copling and sealing alr system daceriplion, MEH Cooling and Sealing Alr System.
Cooling af Is bsed for cacling the turbine caging, vanes, blades and disce, Sealing airisused lo
prevenl hot gases from enlaring or eil mist from leaking aut from the bearing housing. In ofdar {0
Zncreasa tha thrust lad on bearing 1o 1, @ balancing pisten. f2d by air from compressor state 10,
has baen dasigned dovmatream lurbina disc 3.
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Eearings

Tha gas turbing rotor i carried by teo boearings, no 1 and 2 numbared from the Inlet ta the exhaust.
Soth bearing casings are kept sub atmogphenic.

Baaring no 1 s a cembinad thrust bearing and journat baating both of tilting pad typa. Bearlngno 2 1s
u Joumat baaring of titing pad fype, The jaurnal bearings are both of the S-segment type and the
thrust bearing his 10 pads, The thrust bearing has afso 17 smailer suppart pads on the opposite side,
“The besrings are equipped with temp sansors and vibration pick-ups, Lhe laller being
hexizental and vertically fitted on ha culside of the bearing haweing,

Curing eperation, oif Is continueusly supplied te the baarings. Return ok fiom the bearing casings is
led back to the lube oil tonk by gravity,

See also the kbrication ol sysiem caeciplion, MBY.

Thia decumnent is fnsued In Pulsa.

& Ehorans atectrof Fuebomuactinary £3

Flgure %, Haaring #1 in housing
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g
&| Components
5
1?: » Compressor inlel guide vane actuator mator unit,
H] MOADAECDS
—: An AC-servo motor positions tha variable compressor guide vanes viz an actuater.
3
2f . Igniticn systam
MBA1DAVDOS
g The knitien: box for tha spark pheg igniler of he combustion shamber. The spark plug is ignited by
g tha knition exciter.

.

Axial displacament

MBAIRCGOS

The lransducer I8 continuously moniloring the axial posilion of the rolor. Absolute distance relalive
bagfing measwad.

Axial displacement

The Uransduces is cominyausly monitoring he axfal posttion of the foter, Abschule dislance relative

g! MBA1DCGE

baaring measured,

E IKey phaser

MBAI0CGOS

Tha key phaser detects the rotor angla during balancing.
3

Axial gleptaceiment

MBATOCGORS

The lrangduesr Is continuausly monitoring the axial pasilion of the rotor, Absoluta dislanca relative
baaring measured.

Rav C, Start

Compressef inlel gulde vane posilloning sensar (RYDT)

MBA1DCGOI0

Tha pesitien of Ihe VGV is measured with an RYDT (Rotary Yanalde Differeniial Transfermer).
Rev C, Slop

.

Oiff Pressure tranamitler, comprezsacr infal
MDAICCPOOS
Diff. pressute moaasuromants ovar the inlel plece for caleulation of compressar infet mass fiow.

« Prossure rensmitier, compresear intet
MEAICCECD
Prezsume lavel inslda the inlel housing for celculation of compressor inlel mass flow.

B
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» Pressute tansmilier, comprossor dischaige pressure,
MBATDCPO15 )
The transducer is continuoualy monitoring Lhe pressure in the cenlral casing. used in the conlrol
toop of tho as turbine, Usad Jor calculation of the turbine intet temperature.
» Pressure ransmhler, comprease! dischange pressure.
MBAJOCPO1S
The d is conli iy Horing the p In the central casing, usad in he control
Joop of the gas furbing, Used for calcutation of the turbine inlel temperature.
Pressure transmittor, compressor discharge prazyure.
MBAI10CPDYT
The is by i Ihe in the cenlral £asing, used ia the confrot

toop of e gas turbing. Used for calculation of the {urbine lalet lempuiature.

Pressure iransmitter, combusiol
MBA10CPO30

The ransducaris chamber.

ty monitoring the pi In the 1
« Praszure ransmilter, fronl face disc 1
MBAICPO3S .
The ransducer s continuously moailoring the pressute upsiraam af turbing diec 1to ensure
coaling air feed te turbine biade 1.

Diff Pressure Uansmiter, urbine exhaust
MAA1DCPD40
Diff. pressura measurements betwees Lhe luzbing exhausl and surrounding.

Ditl Pressure transmiites, lurbing exhaust
MBA10CPO41
Dif. p

1% bty

the turbine exhaust and surrounding,

Dilf Pressure transmitter, fusbine exhaust
MBATOCPD42
Diff pressure measurements betwaon the turbing gxhiusl and surounding.

Piessure transmiller, turbine exhaust
MBAIOCPIME

The is ly
catcutaling the T% {lurbing Inlet temp).

the over pressure tn the turbine exhaust. [L ts used for

« Pressive switch, tompressor swge protection
MRA10CPOS0 . .
Tha difl, pressute switch wil be activaled by (ha back fiow of af through the inket housing during
surge.

This document is issued in Fuisa.

@ ey st Turbomeshoury AD

ACIFTAIER €OC3 UGN

« Prossure swilch, compressor surge protection
MAAIOCPDSS . -
The di. preasure swilch will be activaled by the back flow of air threwgh Lhe Iniat housing durlng
surge.
Libril tramien 1)
) Added MBAICCGO30, WBA10CTOZ6, MBAIGTORT 8100
and MBA10FTE1S, 2095-03-24 1 85 [
105157686
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The dt Iy the rotaling speed of the rotor, Overspasd preteetion,
+ Speed lransducer
MBAIDCS020
Tha lanstuce: measures continuously Lhe rolaiing speed of Lhe rotor, Ovatspaed proleclon.
» Spased bansducer
MBAIDCS0AD
Tha me3asuos ly the sololing spaed of the ralor, Overspead proteciion.

.

s
T,
LEEL Tl PR
f{mm % and MBA10FTALS, 2015-08-24 / BS
et Gronral

Temperature transmities, beating temporature
MBA10CTODS
The PT$0 is continuously meniloring the lempemtute of radial bearing sol.

Temperature tansmilter, bearing temperalure
MBAIOCTO10
The PT100 is continuously monltering he temporatura of radlal bearing net.

Termparalure ransmitler, bearing lemperature
MEALOCTO1S
The PT100 is continupusly moniloring the temparature of axlel thust bearing ned.

T re baaring tamperal
MBA10CTD20
The PT100 is continuously monlioring 1ha iemparsture of axia thrust baznng no?,

Temp t Infet

MBAIOCTO25

Tho PT100 is continuousty ing the lemp atthe inleL The itter it
prelotting lhe gas luibine from operalion culside the design limils. The signal fa uxed as input lo
the contrel Joop of the gas turbing [o calculate (he infet mass flow, the PFR {pliot fuel ratio) and the
STC {slarl centrol)

Rev G, Stan
pay

L GO
MBA1OCTO26

The PT100 is continuously moniloring tha lemporstura at the compressor inlet. The trangmiller i
protecting the gas turbine from operaion cutsids the design limits. The signal Is used s input lo
the canial lacp of the gas turbine lo calcufate the inlet mass flow, the PFR (pllot fusl rallo) and he
STC (stant conlrel)

Temperaturs ansmitter, COMpIessos infel

MBA10CTD27

Tha PT100 is 15ty g the a1 he comp et The itter ig
protecting the gas turbine from oparalion outside the dasign fimhts. Tha signal is used as ingut 1o
1he control loop of the gas Turbing 1o caloulate the infat mass flow, the #FR (pllot duelralio} and the
STC (start contraly

Rav C. Sinp

[
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Pressure awitch, comprassor suzge polaction

MBA1DCPOSE

The G, pressure swlich wiit be aclivated by Lha back ficwr of alf through the Inlel housing during
surge.

D Prassure transmider, inlet systom
MBATDCPOSS
Tha diff, preusure ever the Iaiet filler i cenlinuousty monfored to delec clogging,

Pressure francmiter, inket system
MBATDCPDTO
The dif. pressure owor the inlel filer is continususly menitored 1o detec clogging.

Prassura ransmitter, Inlet system
MBA1OCPO?S
The diff. pieasure over the inled filter is cantinuously monitesed 1o detect clogglng.

Dynamic p¢okw, combualer pulsation
WRAICCPRES
The dynamie head in the Is I litored

Dymamic proba, combuslor pubsation
MBAIDCPOS)
The dynamic head in the combustor is continuotsly monkored.

+ Dynamic probe, combusier pulsation

MBAIBCFI9S
The dynamic hesd in the combualor is continuously monitored.

Flama daleclor
MBALOCQ00S
The flame datector indicatas fiame during slart up and delecis fame out during operalion.

Flame delecior
MBA1CCQU10
The flama detecto! Indicaies flame during siart up ahd deletls lame out during operation.

= Speed lransducer

HEA] DCS005

The ly Lhe rotaling 5peed of the motor, and is used as inpii to the
control lsop of the gas turbine, Conlrols tha retor spead 1o 6607 pm {50 or B0 Ha).

Spand Uansduzer
MBA1DCSD1D
The raneducor measutes conllnucusty the retating speed of the rotor, and I3 used 33 inpul to the

; conlrc! loop of the gas turbine, Conlrela the feter speed 1o 6807 rpm (59 of 60 Hi).
4 § » Spaed transducer
g HMBAIDCS0S
a [Arswy pr RHTo [
R R C) Added MBATOCCO30, MBA1CCTO26, MOAICTORT 9100
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Zl = Temp P cutlal
MBA1DCTO30
s The thermocoupte is conlinuousty mentloring the @ilhe comp oulet. The
§ transmittar is pretecing the gas turbine from oparetion outsida tha dealjn limits. The slgnal |5 used
H as inpul (o the conbrol lzop of 1he gas turbine. Ueed for caleulation of the tucbine inlet temparature.
'—ﬁ » Temp T oulet
H MBA10CTO31
g The Lk tebs ly itoring Lhe lemg 7 atihe D oulet, The
Iransmitter is piotecling the gas turbine from cporption oulsit The design imits, The signal is used
£ as input to the control loop of the gas turbine, Used for calculation of the turbine inlet temporature.
£
« Temp itter, comp oulet
WBA10CTO32
The ie is I asly Ihe temperature ai Ihe comprassor oullet, The

wansmiler is prolacting the gas {utbine ram operation ouiside the design imils. The slgaal is used
as input to the control loap of the gas turbine. Used for catculation of the turbing inlat temperature.

Temperatua {fassmitiar, turbire clator
MBA10CTO35

The p I ing the | @ in Lhe turbine stales flanges
cenneciing stelof ing 1 and 2. The Uransmitter Indicates the function of lhe extermnal stator cooling.

Tempetatura iranemitier, luibing stater

MBA1DCTMO
The s le is i fhe in the {urbine stator Nanges.
cosnasting stator ing 1 and 2,
+ Tamperslure ransmitter, turbine stalor
MBA1DCTOAS
The th ple s inuously i the lemp: in the tusbine slatoer langes
connacling stator ing 1and 2.
« Tamperature kanemitier, lurkine stator
HBATOCTOS
The ther le is continuously fhe Jre in the turbine stator Ranges

connecting slator fng 2 and 3.

Tomporaiure lranemitter, turbine stalor

MBA10CTDSS

The thermocougie ks continuously monilaring the temperature in the turbine stator fiznges
eonnecling stator ring 2 and 3.

Temperature bansmilter, lurkine sator

MBA10CTOSC

The thermocouple it continuoutly monitosing the temperature in The turbine stater fanges
connesling sialor sing 2 and 3,

Tovos FrrT— i
T ©) Added MBAI0CG00. MBAICCTO26, MBAICTOZ? 9100
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.

.

T ir; .
MBA10CTOOS

Tha hetmocouple & conlinueusly monifering the lemperature in the cavity between lhe turbine
stalor and the turbing casing.

turbine slater and turbing casing

Tamperatura ransmitier, vane inner sheoud

MBA10CTO70

The thermecouple s continuousty menlloring the tmperature In the ceal region under lhe stage 2
vane,

Temperature transmitier, vane innar shroud

WBA10CTO80

The Iharmacoupie is continuously menitoting Lhe temperature in the seal region under the stage 2
vane.

Temperature ransmilter, bearing lemperalure
MBA10CTORO
Tha PT100 is conlinueusty moniloring Lhe tempsratura of rzdia! baarlng ne. 2.

baaring lamperat

Temp
MBATOCTODS
The PT100 i

15ty moniloring the i of redial bearing ne. 2.

Tamperatura lansmitler, turbine exhaust

MBASOCT100

The thermacoupie is continuously menitoring the tamparsture I the turbine exhaust, used as input
1a Ihe contro loop of the gas lurbine. Tha averaga volue from MEA10CT100-17% limits the turbine
exhausi temparalute.

Temperature ransmiiter. lurbine exhaust

MBAIOCT 105

The thermoeoupte is continreusly moniloring the temparatute In the turbine exhaust, used as inpul
to tha control loap of Ihe gas turbine. The avarage value from MBA10CT 100176 kmits the turbine
exhiaust tempatature.

Taeperature transmitter, turbine exhaust

HBA1CT110 5
The th e is. i iy ing the e in the turbine exhaus), used as inpul
1o tha contrel loop of the gas lurtine. Tha average valus from MBA10CT400-175 limits tha turbine
exhaust iemperature.

Temperature transmilter, lwrbine exhaust

MBAIDCTH15 .
The thermocouple & tontinuouely manitoring the lemperature in tha turbine exhausl, vsed s input
ta the conbral Joop of the gas turbine. The average value frem MBA1DCT 100-375 fimit: the turkine
exhaust temparatura,

Thiz dosumant i isausd In Pulsa.
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Temperalure fransmittec, turbine exhaust

HBA1DCT120

The thermecouple is continususly moniloring the lomperaturs in Lhe lurbine exhaust, uses ae inpu
{o tha contro! loop of Lho gas turbine. The averzge valus frgm MBA10CT400-175 iimils the turbine
exhaust lemparature.

Temperature ransmitler, turbine exhaus|

MBA10CT425

Tha thermacoupls la continuously monilering the temparature n tha turbine exhaugt, used as inpul
1o the control koop of the gas lurbine, Tha averaga valee from MBA1DCT 100175 Fmits 1he turbine
exhaust lempasatute,

-

Temperature ransmitter, lurbine exhaust

MBATOCT130

The Ihermocouple is conlinuously menitoring the lemperature in tha turbine exhaust, used as input
1o the control ioop of the gas turbine. The averags value from MAAIDCT100-175 limils the turblne
exhaust temperature.

Temperature Uanamitter, lurbine exhaust

MBAT0CT 135

The thermocougle i continueusly monitoring the tamperatuse i the turbine exhaust, uced as input
te the cantrel loop of the gas turbine, Tha average vahue from WBA10CT100-175 timits the tinbine
exhaust temparature,

Temperalure Lransmitier, trbine exhaust

MBAIDCT140

The tharmocouple is continusualy manitoring the lempesature in the Wibina exhavst, used as input
to the contro! loep of the gas turbine. The average valus from MBA1DCT 100-575 Emits the turtine
exhausi temperatura,

¢ Tampamatuse ansmitier, tubing exhaust
MBAJOCT145
The thermosoupls is cantinuousty monitering lha lemperature in the turbine exheugt, vsed a8 inpul
10 the confral leep of the gas Wwibine. The average vakea hom MBA10CT100:175 Emits the turbine
exhausk temperatura,

» Temparaiuzre ranamfiter, lurbine exhaust
MBATGCTIS0
Tha thermeeoupia is cantinususly monitoring the tampsrature in tha Wwrbine exhaust, used 33 inpud
L the cantrol loep of the gas torbine, The average value frem MBATOCT100-175 Hmitz Lhe turbine
exhaus! iemperature.

+ Temperature Teaemilter, wikine exhaust
MBA10CT 158
The themocoupla is comtinuoushy manitoring the temperatura in tha rbine exhaust, used as inpul
ta tha control koop of the gas Wwrhine, The averege valus from MEAIOCT1D3-175 limits tha turbina
euhaus! temperalure.
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#1 » Temperature ransmitter, Wibine exhaust
] MBA10CT 160
3 The ther pla is conli Iy  the temperature in the turbine exhaust, used s pul
T to lhe cantred loop of the gas tubine. Tha average value from MBATOCTI00-175 limits the turbing
3 exhaust temparatuze.
§ + Temparalura transmitter, turbine exhaust
g MBAIOCT 165
§ The thermacauple is continuously moniloring Lhe temperature In tha lurbine exhaust, used as inpu
b to ihe conteol sep of the gas turbine. The average valua from MBA1DCT100-175 limits the tutbine
5 exhaust termperature.

Temperatura transmilter, turbine exhaus!

MBA10CT 170

The thermocouple i continuously monitoring the temperature In the lurbine exhaust, used as inpul
1a the contral ioop of the gas furbine. The average value from 24BA10CT100-175 limite the {urbine
exhaust iemperature,

Temperatute Ysnsmitter, turbing exhaust

MBAIDCTY75

The tharmpcouple is continuously moanitoring the lemperature i the wurbire exhaust, used as inpul
ta the tontrol loop of the gz tubine. The average vaiue fom MBA1OCT 100-175 fimits tha turbine
exhausl lempesature.

Vibration transducer, bearing
MBAtDCYOD5

The tar is corl

Lha vibration in rearing no 1.

Vibirztion transducer, bizaring
MBA1CCYDI0
The secelerpmelet [s continuoustly menitoring Lhe vibration in bearing no 2.

Viration transducer, bearing
MEATQCYO1S
The

is continuoushy ing the vibration in bearing ne 2.

Vibration Uuansducer, bearing
#BA10CY D20
The acceleromeler is continuously monitotag lhe vibration i bearing no 2.

Vibzation ransduser, Searing
MBAIDCYD2S
The tar is

tha vibration In baaring no 1.

Vibeation rensducet, bearing
HMBA1CCYRI0
The acceferomeler is cantinuously menitoring the vikbration in bearing no 1.
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Alr fiow, calculaled
HMEASOFFICD
Calculalad compreasor inlal mass flow basad on JP measumments.

+ Caltylsted p . camp
MBA{DFP201
Madian of maasuremants in the compressor outlel

culiel pr

Calculaled temperature, turbine slator ring
MBAT0FT$00
Avatapé of meagutements in Lhe Wrbins stalor Nanges connecting slalor ring 1 and 2.

Calculzlod lemperature, comproesser outlel

MBA10FT301

If ona thamocoupta difiers more than st valug from the median of MBA10CTO030, MBATCCTOM
and MBA10CTO32 or the lhermecouple faflure il i set o 0 C.

Calculated fempamture, urbine stator fng
MBATOFTS0S
Avarage of messurements in the luthine stater langes connzcling ztater ring 2 and 3.

Celcutated temperature, turbine exhaust
MBALOFT210
Average of measuicments in the turbing exhaust.

-

Calgulzied lzmperatute, hurbine exhaust
MBASOFTA11

Maximum to average deviation of measurements in Lhe turbine exhaust.

Calculated tamparatura, turbing exhaust
MBA10FT912

ACIT 04740 DD WS Vied ST

Mini lo average devialion of in the Weibine exhausl.
Rev &, Start
» Colcutatad temperalure, compresaor inlel

MBAI1OFTST5
Avarage of measurements in the compresser lnkel
Rev C Stop
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I
2] Test Instrumentation
£l = connection for test outlel.
£ Mpatocust
ﬁ The cannection is wsed for parf: t o Lrovbls-ahoati
HIER lion for test instr tati P aultet.
§|  mBatocuaoz
.§ The conneciion s usaed for periormance measuremenl of troubie-sheoling.
w
El . c ion (o1 test i p outlet,
MEBAIQCU303
The connection Is used for performance messurament or rouble-shoating.
» G for lest i i P outlet,
MBA10CUI04
The connection is used for p or trouble-shaating.
2
« C ior fof last insur turbine oullel diffuser.
MBALDCUTOY
The conneclion is used for p ar wouble-shooling
TivcC icn for 1eslinstn, lran, lurbine outled diffuser.
MBATRCUTOZ
E Tha connaction Is used for pedfarmanca meagutemnant or roubla-shoeting.
H IO for tast Inst tation, turbine outlet ditfuser,
MBA10CUTOS
The connectior: is used for porformance measurement ar troubla-zhooting.
C tion: for test instr [urbine auitet diffuses.
MBAI0CUT0A
The lion is used for pi ar trouble-shaoling.
« Conneslion for test Inslrumentation, lurbine pullat diffuser.
MEBAIOCU7CS
The connaction I3 used for porformance measurement or trouble-sheoling.
« lion for lesi i turhine culiel dithuser.
MBA10CU708
Thy ion 1o wsed for pi | o trauble-shooting.
-~ G for o insin turbine outlet diffuser.
MBATRCUTO?
The ion i3 used fo? p Lor bouble-shooling,
; « G ion for tesl i tgtion, furkine cuthet dilfuser.
@ MBATOCUT08
% The connection is used for performance measurement of rouble-shooting.
3 Approvd [ Latast revition Archwd MG
E E‘:&’;&“n £} Added MBA10CGOM0, MBAIOCTOZG, HKRAICTO27 9100
; Bnis MBATOFTEAS. 2015-06-24 ) BS =
5 | TCsis768
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1l tho baring al 600 rpm is nel started due to 3 fallure and tha rpm decreazes ta balow 50 rpm withla
10 minules the gas turbine has to cool down for 40h bafora rastarilng. This is known as barring
BlocWalarting block.

Stand still

The wibine should be handled oes. to packingistand sUll insln<tions. See documenl 10526792 (GTI
doe. WEB0026E) —GT Storage and preservation

DISTURBANCES

Gaes turhine trip

A gas lurhing trip intermupts the fuel flow fe the gas turbine, The gas turbing speed decreases untitthe
tpm is less than 700, afler that Lhe gas {urbine can be restared. If nol & restart 76 performed the gas
turbine wili starl barring a1 630 rpm. The gas turblne can be restarted any Ume duting the barning.

Genorator breakar trip

A generalor breaker (tip cpens the generator braaker, lhe Wubine continuas in oparation at idle spead
and no load,

Loss of power supply

Loss of AC supply to the unil Uips the gas lurtine. As the power supphy to the fobo oil system s
cenlinuots in caso of an AC supply fallure, this evenl does not affect the pafe supply of bearing oil.
The elocirical stasling system is fed ditectly from the grid and s only affected if the grid vollage is

last.

Systam faults

Il there are any damages on combustor, turbine, comprRSSQr or bearings, he syslem may nol be
alarted of hes to be shut dovm.

Alse the star up procedure may be interrupled it a eombustion chambar fault peeurs.

Il'he bleed valves has been locked In closed- or open pasition the atarl up 15 intetrupled.

The faulls which are suparvsed by alarms and shuidown procedures are listed n 1he alam and lip
list.

Other faults

The gas nbine is dependent of its auxdliary syslems for propar functon, Thesa ate the ignition Tuel.
the main fual, the pilot fuel, (he jube ofl, the starting system. {he cooling/sealing air and the instrurment
ale. Faulls n any of these systams may reslricl or interupl continued ster up or operalion,

Fepreet Tait s T WG
TOIROREE C) Added MBA10CG030, MBA10CTO26, MBA CTORT 2100

> and HBASOFTO1E, /2016.05-24 18§ "
et Dagmt 1CSI57685
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H

;i The foad Is varied by contralling ihe comprassor 13V, Tiring temperature and terbine axil lemperalure.
16V,

ic
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MBEALD [
GAS TURBINE SYSTEM B Swensson BD000241
FUNCTION
Start up
The start up procedure is deacribed balow:
= Sier of venlilztian and lubrication ofl system.
= Slart of start motor to purge spoed 1590 pm.
. Wait for purga me 1o explre (time depandant en slack/balier volume
. Atlgnition, gas 1s fed to bumer #26 whare the spark plog gnites the gas. When the ignitlon flame
s Indicabing, fuel is fed to the al fve sumers for main ignitien.

. When main igntion s indicating, accelaration 1o idte speed, 6600 rpm, is slanted, Both the atart
motar and lhe fus] fiting is contributing 1 the seceleration. Al 5600 fpm tha starl moter is swilchea
off, Duting Tun-up tha biaad vatves will close.

+ Atidia speed the unitis synehionized.

+  The start up s tinglised whan Lhe g is | and
obtainad.

load is

Continuous operstion
Above 50% oad, the exiraction air from comprassor stage 3 is no longer sub almazpheatic, and the

permitied ambient condilions thero is ne flat vated aulpil The posilion of the compressor inlet guide
vane {IGV) at full kaad js dependent on ambienl condilians, neminal opan balow +30° G and

gi valvas are therelore apen, Tho gas hubine spetd s constant independont of load and within Lhe

continuously ¢fosed abava,

The first step in load detrease is 1o close tha o 1he firing temp & until
maximal permitied lurbine @5 temperalure is reached. At ambient above +30° C this situation accuts
Bt fulllone, The next slep is Lo continuo closing tha IGV until it Is fully closed, maintalning the turbine
axi Loy, ire by } firing tatnp . The third and fina! slep is to further decrease
the firing temperalure kesping the IGY fully elosed. Lond inctease s performed In tha same way butin
opposite order,

The gas turbine speed 2nd load Ls operied from tha automatic conlrob by means of the amoun! of
fuel entering the cambustion chamber and the guide vana contrel, The contred Inpul is among other
Lhe power demand and ambient alr conditions.

Turbine stop

Whan shutting rlown the combustar, Lhe gas turtine spoed slowly deereases until reaching the sot
baring speed of ha eleciric starting motar (600 rpm). Barfing Is ihen conlnued for 18 hours, 50 the
gas turhine & coolad dawn. Altar (hie, lha starting molor T slapped and the turbing i brought lo
standstll.

Barring
Bairing ot 60D rpm will ocoul afier a turbine trip or turbine stop. Baring must ba donb olherwise the

% | rotor and statos will have different lempergiure gradients, Thia can cause the rotor o get stuck
! Barming will eenlinue for 18 b at 600 rpm, bul the gas tushing ean be restarled any tima during the
3
3 C) Added MBA1DCGD30, MBA10CTOZ6, MBAIGTOZY e .':1“100
; | ans MBA10FTS15. 2015-068-24 / BS Iy
g 1CS157866
T
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TECHNICAL SPECIFICATION
Dasign criteria and standards
+ Dirgelion of shalt relalion Clogkwise looking contra frow

Dimensioning data

Tz

A7 BATER WRES R Wend OF

« Prassure ratio 16,6:1 st 150-conditions

+ Neminal spead & 600 rpm
» Rated flow 13akg/s
Installation

The gas turbine is mounted an a singie foupdation frame nexd 1o the auniliary syslems in which the
lsbe ofl tank s integrates, The front fate of the gas lrbina, opposila ta the auxilary systems has
beoh design espacially for easy access during nspaction.

As the diffnzent sections of the gas turbing ks bullt up 35 remavabla modules, this alss pormits easy
aczess and fas! simple malnignance.

Component data
Rotor weight {incl, blades) 7860 kg
Englne weight 28375 kn
Aptvivad LMai rpason. AThye Ha
FaEEI ) Added MBALGCGO30, MBAIOCTO26, MBALCTOZY 9100
and MBAIOFTSNS, F2015-06-24 1 95 o
e G 1CS157666




This document is issued tn Pulse.

o s oo 5 gt I s 70T 30 . Pl RS
e, Pleprdutza, o4a o @ecen i Bod

AT 67D 0001 MG verrn BT

Hhen

SIEMENS 25(20)
ETTT T Wog
SYSTEM DESCRIPTION OET 2013-03-24 |DB10Y
MBAT Frpoed THF
GAS TURBINE SYSTEM B, Svensson BOOOOR4Y
tndex of componenis
KEAIDAEQDS MBATCCPTED
1GY 12 Pultation combustar chamber 16
HBAI0AVDDS MBATICANS
Ignilion syslem 12 Flame erleclor 14
MOAIDCGOOS MEA1DCQCI0
Auial displacament 12 Flame dmettor At
HEA1CCGO10 KEAIBCS005
Axéal displacemenl 12 Raotar spasd 14
MBA10CGA15 MPALDCS01D
Key phasor iz Rolor epeed 14
MBA10CG 25 KBA1DCS15
Axial displacamant 12 Retor spaed 4
MHAIOCOD3D MBAIOCSOZ0
IGV positian 12 Rotor spaed 15
MAA{CCPO0S MBAIDCS030
D#f, Fresslre cemprogzor inlel 12 Ratot 3paed 15
MEALOCPOID BANGCTO0S
Pressure comproseor inlel 12 Temp. baaring 1 rzdial 18
MBAQGCPO1S HBAIDCTO10
Piassum compressor discharge 13 Temp. bearing 1 redial 15
HEBA1GCPD18 HBAIGCTONS
Pressure compressor dacharga 13 Temp, bearing § Lhruzt 15
MEBALGCROT MOATOCTOID
Pressure comprossol dacharge i3 Temp. bogsrng 1 thrust 15
MBAIOCPOID MELA10CTO2S
Pregsura combustor chamber 13 Temp. tompressor inlel 15
MOAI10CPO3S MBAIOCTOIG
Pregsura dize 1 13 Temp. campreasor inlel 15
MDATOCPR4T MBA10CTO27
Df. Proasure turbing exhaust 13 Temp. compraaser inlel 15
HBATCCP WEALICTOID
Difl. Pressure lurbing axhavsl 1 Temp. comprazsor outlet 16
MOASICPO42 MEATDCTO2Y
D# Fresaune turbine exhaus| 13 Temp. compresser oullel 16
MBATDCPOAE MBAIDCTOA2
Prassuie lrbina ozhaust 13 Temp. comprazssr gullal 16
HEA10CPO50 WBAI0CTO3S
Suige proteclion 13 Tamp, sator ring -2 16
KBAICCRGES MEALRCTOS0
Sutge praleclion 123 Temp, slotor fing 1-2 kL]
MEALOCPOEO MBA10CTO4S
Surga prolection 14 Temg. sielor ting -2 1B
MOA1DTPOSS HBAIDTTOS0
Difl. press pir inteke 14 Tamp. siplor fing 2-2 18
HBA1QCPO?0 MBA10CTOSS
DY, press olr intahe ALl Temp. siatar ring 2-3 16
MEA1SCPDTS MBALOCTOSD
D, press mir intake 14 Temp. slalor ring 2-3 16
KBALICROBS HMBATOCTOSS
Pulselion combuster chamber 14 Temp. torpinn casing 16
WSAIDCPD9D KHBAIOCTOTD
Pubsation cembustor chamber 4 Temp. vano eeat stage 2 1
Frered L r— G
EAvC C) Added BA10CC030, MBAIDCTO26, MBAICTIRT 9100
Gme, and MBAIDITDS, £2015-06.24 105 Ton.
Fiodin Gt 165457886
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GAS TURBINE SYSTEM B. Svensson BOOGE2A
MEAIDCTOS0 MBALCTI70

Temp. vane seal etege 2 17 Temp. turbine exhaust 19
HBAIOCTOR0 MAAIOCTI?S

Temp. bearing 2 17 Terng, turbine exhaus! 14
HBAIGCTOES HBA10CTE00

Temp. kaaring 2 57 Temp. sveraga stptor ring 142 20
MEALICT100 MBAIGFTO0S

Temp. urbing exhaust 17 Temp. eversige slalor ting 2.3 20
MBAIDCTIOS MBATGFTOD

Temp, turhing exhaust 17 Temp. eearage turblne exhaust 20
WBAT0CT110 KHBAIOFTAN

Temp. iabine erhausl W Haw io average lurbine axhavst lemp 20
MOALBCT116 MBAIOFTR12

Temp, fuvbing pxhzuct 17 Hin 1o averega turbine exhausl temp 20
MBA1DCTI20 MBAIOCYODS

Temp. turbine exhaust 17 Viratien bearing 1 19
MBAIOCT25 KBA10CYQ50

Temp. trbing axhaust L] ibration biearing 2 @
MBA1DCT1I0 KEBAT0CY1S

Temp. turbine ekhaual i85 Vibration bearing 2 19
MBASICT135 MBAIGCYO20

Temy. habina exhaust 18 Visration dearing 2 19
148A10CT140 HBAI0CY02S

Tamp. wibine exhaust 18 Vibratian begring 1 1%
HMBAIOCT145 HBAIDCYOID

Temp. turbina enhaust 18 Vibration bearing 1 19
MEALQCT150 MEAT0FES0D

Temp, lurboe exhaust 18 Irdet mass fiow 15
MOA10CTIES MEATOFPEOT

Tamp. Wwrbine exhausl i3 Prosaurs compresser autist 19
H2A1DCTIED MBA10FTS01

Temp. iubine exhausy 18 Temp. camprescat oullel 20
HBAT0CTI5E HBATOFT1S

Temp. turbing echausl i) Tamp. compraasor infsl 20

“Arprn ot rvisiion )
ﬁu",‘gﬁl b C) Added MEA10CGEI0, MBATOCTO26, MEAICTRT 9100
ond MBAIGFTH1E. 12015-00.24 (A3 T
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