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Gulf 128PP ~ SGT-B00 Enhanced S200344E 1(2)

Gas Turbine Data - SGT-800 Enhanced

General identification

Type
Model
Applications

Number of shafts

Gas Turbine

Drive shaft position

Type of compressor

MNumber of compressor stages
Number of compr. exirictions:
Pressure ratio '
Nominal output (net)

Nominal heat rate (net)

Nominal efficiency (net)
Nominal exiraust flow

Nominal exhauvst femperature

Type of turbine
Number of turbine stages

Turbine inlet t‘eiﬁperature
Rotor weight (including blading)

Rotor construction

SE-512 83 FINSPONG, Swaden

Industrial

SGT-800 _
Simple cycle, Power Generation -
Copgeneration cycle

Combined cycle

i

Cold end
Asxtiul flow:

- 15 §tg3§éé'total (3 stages with

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

'21.9:1 (at ISO and N.G. fuel)

52,8 MWe (at 1SO and N.G. fuel)
9287 ki/kWh (at SO and N.G., fue)

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

550 °C (at iSO and N.G. fuel}

Axial flow

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

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

7200 kg

Electron beam welded compressor, bolted turbine discs

Slernens ndusyial Twhamachinery AB

Based on:  X20D0RBE:G
Ral des.:
Dec. des.:

Auther NPCiHAJ
Appe.

Dac. Kind  Data sheat
Date 2014.10-05
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SGT-800

Rav. Ind.

A

GTiNa Page
X200341E 2(2)

Nominal rotor speed

Thrust bearing type
Journal bearing type
Nominal thrust Joad
Type of combustor

Number of burners
Burners type

5E-612 £3 FINSPONG, Sweden

6600 rpm
Jafter gear (4-poie) = 1500 rpmi]

Tilting pad (forced lubrication)
Tiiting pad (forced lnbrication)
200000 N

Single, annular combustion chamber
Low emission variant, dry

30
Single fuel or dual fuel l

Sigmans fndustdal Turbomachlzery AB
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Table of Contents §| PURPOSE OF THE SYSTEM
; The fyas turbing panetates a Mlow of precaurizad hot gas which ig converled into mechanical energy,
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The SGT-800 Gas Turbing opsrates in a simple eper cycla with stralpht air and gas flow through the
furbine. It ¢an ba divided Info three main sactions, the compraesor, the combuater ang tha turbina,
Tha compresser draws fifared alr from the ambient and compresses A Tha cemprassad alr enters
tha combustor whare [ is hested by 1ha Iuel. The hol gas is expanded through the furbing which

DISTURBANCES

GAT TURBINE TRIP
GEHERATOR BREAKER TRIF

Eprosucton. 1mn

et vt wmpre Py rely fortdsn.

O Samans travyesd Tarearadensy A3

Wn rua el £ A4 1Y ) Apourmaed 204 0 ha St

LOSS OF POWER SUPRLY....... drives the compressor and extemal joad, Tha hol gas is exhausted in the exhaust diffusar. Tha three

SrSTEM FAULTS ... main sectiens are machank ink ed, it are modutarized and cen ba handled separately.

OTHER FAULTS The output &f tha upil iz by the fising temp and tha gas NMow through the tuiblna. The
TECHNICAL SPECIFICATION continugus roter apoed is £6G0 om.

DESIGH CRITERIA AND STANDARDS
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Flgera 3, Inlel pleca

Flgura 2, $ndel hausing sestion

The inlet housing consists of Lhe inlet casinp and Ihe inist plece which smooihly direcls the inceming
air lo the first compressor stage. The inlet caging ks equipped with a viaw glass and mads of
composita which Is §ght and has a built in acise reduction capabiily. The inlel housing elzo sonting
the comprassor wash nozzlas, sea system descriplion for compresser washing sysiem SDE,

Tha inlst pizce containg bearing heusing no,t and the quill shaf, connecting the gearox to the rotor,
The inlst plecs has seven icad-camying hollowed struts, which alge conlain luba off plpas to the
bearings as well as elzclrit cables far (he spaed and eptional vibration trenaducers. They aizo convey
seal- znd ofl ventilation air, Standard vibeation rancducers ara located an the outskz of e cesing,
Abssiute axia! displazerent of 1he rolor is measured. The infet hovsing Is bolted 1o the cemprazzor

casing.
;;‘auﬂl e
iy C) Addod HBAIICGE20, MBAYLTO2E, MBAICT02T frsters oo

AdBtd Lzt evmnn. Aritard HG

2010320 C) Added MBAI0CG030, MBAIOCTO26, MBAICTOZT 5196

i and HBATOFTOI S, [2015-08.24 1 B3 7= M— ind MBATOFTHIS. ROTE-05-24 1 BS e

s oameat CHISTE06 i Gt 105157685

ARPF T4 EB0Y MD Wt 97




ApTonn, e o
et meby| 41T APl i sy FTE I,

This document Is issuad It Pulse.

5 G i Tpomackivasy A3

AT Q4T D £001 W VARET?

artaned buirers, Ropduchar, it & $A00TY  purd
PFarvas wiad froirid G2 Recly evddon.
5 Etmant Pl Turbamaturery 43
e
ot
@

SIEMENS 5¢26)
Feipern dod DR Hea
sgzsﬂu DESCRIPTION OET 20150324 [DB10Y
Frepaed T
GAS TURBINE SYSTEM B. Svensson BDO00241
§ Compressor (fifteen stages)
&
b4
]
z
]
§ []
5
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Flgura 4, Comprassar seclon

Tho fiftean stage axial flow comprossor has thres major parls, & roltor, a pressurised casing covering
Ihe first ten slages and gn Innet casing camyiag the 1ear slages.

The first thres rows af guide vanes nre variable, actuated by a spindie controd rschanism and 8
varable speed eleclrical moler,

There 2re holes and slots for extracting air downstream, afler stage 3, 6, 8 (inlemal) andg 10.
Regarding lhe use of exiraction air rom stage 3, 5 and 10, sea syslem MBH10. The air cooling
cavilles between turbine discs 172 and 273 respacively, as well as coollng for the second biade, is
supplied from the 8lh slage extraction.

Tha casing, ing the whola P seclion, & variically spit to lacERate satvice
and replacement of companents. The casing carries te gulds vanes for the ton firsl stages and
contzins he Jear comprassor guide vane carsier,

“The rear inner compressor slalor, lhal carrles the guide vane stages 11-14, is made matetial wilh low
thersal expanaion to allaw amall £ clearances and high parformance.

% The guide vanas have a segmanted design and are fitied. inihe casing by tangentiat groves,
; Tha comprassor has a 1elal ef elgh plugged pa holes. inspactisn can ba
z parformed en a sispes except slage T and 15.
3
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burners is located} is based on a non-dilutive design. This meens thal al ait gees through the bumers
and takas part In fhe combustion. However, a small posion of the alr anters the combustor through
the damping hoes on Ihe &ont panel Lo reduce combustions dynemics. Fuel is injected into Lhe bumess
by 3 fuel Injeclors wiih full ual fusi Dry Low Emission {DLE} capabiliies.

Burnor 26 ia vsed as a ignition burnar and the ignilion i3 provided by 8 spark igniler and a spark plug.
DQuring ignllion burner 26 are supplied with Ignitich gas from a soparate Gystem. When the igniion
flame I8 deteclad by Lha flame datector fuel is suppied 1o 1he remaining bumers wnd bumer 26 ls
swilched from the ignition gas system to the makn luel systam.

Cons hoad vith fuel

Injectlon (aln and pilot
liqitld fued, main znd pllg
gas fuel}

Film alr hales for greation of veall
boundary fof flash back siminati

Pligl gas

Mizing tube

Pilot gas plpe

Combusticn mixture al
burner cutlet
Figure &, DL.E Burner 3nd genaration

‘There are two lame dotectors in ihe cambuslion chamber. Tha Mama deteclors are located on the
uppar hall of the annulas, bolh indicaling moin flame, There are a tolol of 44 access holes for
inspeclion of the combustor.

When cperating on gasaous or liquld funls. the hurners are working according 1o the fean premixed
combustion piineiple. This principla will ensure & low flame temperature and the formation of small
amount of tharmat nitrite exides and cartbon monaxide. Injection of steam or watar i% nel requirad from
combuslion point f viaw and s niot & power boosling eplion Tor 1his gas turbine.
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Tha compresser rolor is buili up from a numbe of lully alectron beam welded diacs, onto which lhe
Intermedials shaf ls walded. Tha first four color biadas ara made fram chromium steal in order to ke
comutlon tesistant The blading is uncoaled and has a high surface smocthness for low deterioration,
The rezer bizdas are fted to the disc In dove tall shaped akils,

Combustor (annufar typa}

Thin document k4 issusd In Pulse.

Figure 5, Combustor seclion

“The cambustor cansisis of the central casing and the combustion chambar.

“The cantral caslng is a circular design containing the compressor diffuser, guiding and dwiding lhe
fiow frons the disch ancund the o the cosling alr entzances.
The eombusztion chamber is of annular lype {covating Lse whols circumierence). The operating

% | principlo of the combustlon chamber wall cooting b5 simfar 10 2 countar flaw heat exchangar, The alr
1 enter through skits near the turbing indel, cools the combuslion chamber wall by eenvettion, enters
g { the bumers through a hood and mixas wilh fusl and combustion takes place. The hol combusiion
g gases then axpand through the turbine. The coctng of both Lhe lners and the fionl panet (were the:
- Approvd |5 wharst reviaion [}
2 heisone C) Added HBA10CGD30, MBATOCTD2E, MBAICTO2T 2100
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Tha hol gas sida of the eambuslion chamber I protectad by Themal Barmier Coating (TBG) for lifa
waension,

Al lho combuslor wah Lhere are 3 pipas connecled 1o 3 sensors oulside te contral casing. The
sensors moniorimeasura Lhe fuctuations (pulsations) in the dmamic pressure. For more infermation,
saa system description MBX « Pulsation mohitoring sysiem.

Turbine (three slages)

Figure T, Tutbiha section

The htee-stage turbine comprises:
s the stator which 3 carrying the guide vanes
s the rotor asaembly, bolted 1o the intlermediate shelt
«  the outlel casing

The guide vanes inner surfaces have honeycamb: sedls to preven! gas Teakaqe, while outside firsl and
spcond biade abradabie seals are used to withstand slighl tip rubbing. A honeycomb sealIs used for
the Lhird blade.

Apprrves Losav| rroecen. Mrtdwed HG
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g | The rolar bladas os well as the guide vanes are precision casl. Slage one and two are imemally
& | cooted and stage one has a fiim ccoling {seo seclian “Coaling and sealing air),
£| The surfaces on the first ang sacand slage are coaled for comosion protection and B extension.
2| Blades are unshrouded, gxcept for stage thiee.
§ The thind guida vane ts a double vane while slage one 2nd wo ar eingla.
§ The rotor blades are fied (o tha dice in fir-tee shaped slats,
H
E
g
w
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Bal, Plszon Alr
(Compr. BL40)

=
Vitr. and Tamp

/ trepadutat
Flgura 9, Tutbine oullel casing
The lushine slator has a cylindicsl fing design. Operaling al higher tampetatures the casing circulasity
can be mainlained and the lurbine running clearances 2nd aercdynamic losses be kep! at a minimum.

The turbine stator flanges are cooled 1o raduce cleeranca and improva eficlency.

The cutlet casing conteing beering housing ne.2 and has saven inealated load-carying hollawed

stiuts, which alzo contam lube ofl pipea lo the bearings as well as electric cables for vibration
traneducers. They are also vsed 10 convey tas) air,
Thete is no separate oil mist pipe, instead the waste air Is taken out by the it drain.
The oullet casing Is mounted o the turbine casing and connecled 1o tha turbine diffusar via a bellaw.
ritreeTy e
C1 Adged MBA10CGO30. MBAOCTO26, MBA1CTUZY 9100
and MBALOFTS1S. 12015-06-24 / B85 Hr.
ndih Gignrat 1C5157688
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Cooling and sealing air

At 2 numbee of lecatlons alt frum the comptestor is used for coofing and sealing purpases. The air ls
taken fom six different pressure levels, depending of use, in arder to minimise process Ipepes,
Plaase also see the cooling and sasling air system dascription, MBH Cooling ard Sesling Alr System.
Cooling aif s used for cosling ihe turbine casing, vanas, biades and discs. Szaling air is used 1
prevent hol gases rom entering o all mis! {rem laaking out from 1he beardng hausing. In ordarto
dacreass the thrust foad on beariag no 1, a batancing piston. fed by air from compressor siage i
has been designad devmslream futhing disc 3.

Slage 10 L e ¥ =2
O, ¢ ' |
7 / .

e

Flgura 18, Cogting eir - turkine

ey W
) Added MBA1CCGOI0, MBA10CTO2E, MBAICTOZY 2100
and MBALOFTDIS, R015-06-24/BS

Y
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Bearinge

Tha gas turbing rotor s carled by two baarings, n0 1 and 2 umbered from the infat te the exhaust,
Bolh bearing casings ana kept sub atmospheric.

Bearing no 15 a cemblngd thrust bearng and Joumnal tsaring beth of Hing pad type. Bearingno 2 is
# journal baaring of tiling pad type. The jeumal beasings are both of the S-segment type and the
{hrust bearing has 1€ pads. The thrus! bearing has alsa §7 smaller support pads on the oppesie side.
The bearings are equipped wilh temperalure ssnsors and vibratisn pick-ups, the latter being
horizontal 2nd vertically filled on 1 oulsida of the bearing housing.

During oparation, oif Is continucusty supplied to the baarings. Retum ol from the bearing casings is
fed back te the lube oll 12K by gravity.

See also the lubrcallon oll system descziplon, MBV,

Figure &, Baaring #1 in housing

=y Telow reean )
RIS L} Added HBAT0C GO0, MBA10GTRZE, MBAICTOZY 8400

and MBAIOFTHNS, 20150324785
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Components

« Comprassor inlal guide vana actuator mator unil.
MDAIDAEQGD!
An AC-servo motor positions the varlable compressor gulde vanes via an acluatot,

Ipnition system

MBATDAVDOS

The kanition bax fof 1he epark plug igaiter of the combuslian ehamber. The spark plug ks Igniled by
tha kyrition exdter,

Axial desplacemant

HBAIDCGODS

The Wranaducer is cominuously monitoring Lha axial poskisn of tha rotar, Abmolule distance relativa
baaring measured.

Amial displacemani

MBA1DCGHO

The lraneduezs Is canlinuausly monitoring the adal posiiien of tha rolor. Absolule distance refalive
bearing massured.

Key phasor
MBA1DCGD1E
The key phaser detecls (ha totor engh during batancing.

Asipt dlaplscamant
MBALCGO25

Tha is canti
bearing measwed,

itoring Ihe axial position of the rotor. Absalule distance relativa

ey C, Start

Comgresaor lnlet gulde vane pasitloning senser (RVDT)

MBATOCGE3D

The potitien of the VGY is measuied with an RVDT (Rotary Veriable Difiereniial Transformer).
Rev C, Step

» Diff Presswre iransmiltef, compresser infet
MBA10CPO0S
Diff. prossure moasurements ovar he infel plece for caltoutalion of compressar intet mass flow,

+ Pressurs iranemiller, compressar inlat
MBA10CPDSQ
Pressure kval inskda the inlet housing for calculalion of comptesssor inket mazs fow.

T T W
gt €) Added MRA10CGO30, #UA10CTULS, MDAICT0Z? 9100
and MBAYOFTSS, ;2015-06-24 1 BS =
Podi Greeral 1C5157586
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» Piessure W p H P
MBALDCPO1S

The ransducer is contimuauly monitoring the pressure in Lhe central casing, usad in tha control
leop of Ihe gas turbine. Used tor calculation of the 1urbine Intel {emparature,

Pregsure ir ier, o disch p N

MBAIOCPO16

The Wransducar s continuously monitaring the pressure in the: cenlal casing, used in the conlrol
oop of the gas turbine. Used for calculation of the turbing infel temperature.

Pressure transmitier, compressor dlecharge pressure.

MBATGCPRT

The transd Is i iletng the pi 1n the cenlral casing, used in the conlrol
toop of lhe gas turbine. Used for calculation of the wrbine inlel lemparature.

Pressuie transmitter, combustor
MBATDCPO30
The is invausly

the pi in the combuslion chambef.

+ Pressyre tansmilter, ront face dise 1
MBAIDCPO3S .
Tha transduce: Is continuously monitasing the pressure upslream of turbine dlsc 1 to ensure
cooling 2ir feed 1o turbine blade 1

Diff Pressure vansmitter, turbine exhaust
MBA1DCPD40 i
Diff. pressure measurements hatween the tibine axhavst and surrcunding.

Ditf Pressure transmitler, tutbine exhaust
MBA1OCPO4Y
DHf. pressute measuremants between the Lubine exhaust and surounding.

Diff Preasure Transmitter, turblne exbaust
MBA10CPC42
Diff priessure mpasurements betwasn the turbine exhaust and surounding.

» Pressute transmilter, lurbine exhaust
MBA1QCPO4S
in the trbine exhausi. It is used for

The ducer is conti h i tha over p
calculaling tha T5 (lurbine intel lemp).

+ Pressutn switch, compressor surge prolection

MBAIOCPOS0 . P
The Y. pressute swilch will be aclivaled by \he back flow of air (nrough the inel housing during
Gurge.
% | » Prassure switch, comprassor sutgn proteciion
i MBAICPOS5 ) .
] Tha diff. prossute awitch wil be activated by Lhe back fow of alr lhrough the inlet housing during
a surgé.
i VG
.5. ©) Added MBA10CGO30, MBAIDCT0Z6, MBACTOZ? |91UD
s and MBA10FT 815, 2615-06-24 185 y
g 1C5157686
T
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g The transducer measures continucusly the rotating spoed of the roter, Overspaed picteclion,
s} + Speed {tansducer
’§ MBALOCSD20
2 Tha Iy the rotating spoed of Lhe rter. Overspoed prataction.
2
= | » Speed transducer
E MEA10CS030
§ Tho Lransch s5Yy the rotating speed of he foter, Ovarpaed preleclion,
<
E s Temp: bearkng temp
MEAL)CTOOS
The PT100 is i ) iloring the of radial bearing noi
+ T ra baaring ternperat
MBA10CTD10
The PT100 i i i tering the tamp: of radiat baasing dol.

FReyrivcnn. wd
Parres vt efesd ity 13 30 CE Btian.
' Sramery il Virbavacha sy AR

» Temperalure ransmitier, bearing lemperalure
MEBAIDCTOLS
The PT100 is continuously moniloring the tempezatura of axial thrust bearing nol.

Temp baaritig temperat
MBA10CTO20
Tha PTIRD is ing Lhe i

of axlal Ihnsst bearing not.

Tempasature transmiter, compressar inlat

MBAIOCTORS

The PT100 is conlfnuously moniloring Lhe atthe ot inleL The ittar is
prolecting Ihe gas turbine from eperalion oulside the design Emils, The sknal is wsed as input lo
the contral foop of the pas turbine to calculate the inlet mass Nov, the PR (pliot huel ratle) and Lhe
STC (slan control}

Rav C, Stant

s T ture 1t
MBAIDCTOZE
Tha PT100 is continuously meniloring the lempoature 2t the compresaot inlet. The tansmitter is
prolecting the gas tibine from gparation oulskie the design limits, The signal is wvsed as input fo
the canirol loop of Ihe gas turtine to calculate the Lalet mass flow, the PFR (phot fuel rati) and the
STC {slart cenlrol)

inlet

Tenp i pi el

MBA10CTO2?

The PTiC0 s i lioring the at lhe compressor iniet, The ransmitter ks
prolacling Lhe gas turbine from operation autsida Lhe design limits. The signal Ls used a5 {nput 0
ihe cenbol loop of the gas turking to calculzte the inked mass fiow, the PFR (pilat feel ralto) and the
STC (siar conlrol)

Rev €. Stap
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Taient rveen L)
C) Atded FABA10GGO30, MBA10CTOZS, #BAICTOZ? 100
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a Pressure swich, compreasor surge proteclion
MBA10CPOSD
The G, pressura swilch will ba activatod by the back flow of alr through the injet housing during
surge.
« DA Prossura ransmitter, [nlet syatem
MBALICPOGS
The diff, pressure avar ha Inlet filler is conlnuously monitorad to detacl clogging.
+ Pressure transmilter, inlet system
MBAIOCPOTC

The diff. preasure over the inlel fiter is continuously monitored to detoct clogging.

Pressure iransmitiar, Intet system
MBA1OCPD?S
The diff, pressure over the Inlet flter s continuously mantiared 1o detact clogging.

-

Dynemic proba, combusior pulsation
MBATCCPCRS
The dynamic head in the combustor is conlnueusly monitored.

Oynamis probe, combuslor pulsation
MBA10CPOS0
Tho dynamic head in the combustor is conlinuawsty monitored.

+ Dynamic probe, combusior pulsalion
MBA10CPDSS
The dynamic head in the combuster 35 conbinucusty moniorsd,

Flame detaclor
MBAI0CQO0S
Thao flame deicclor indicates flame during efarl up and defects flame oul dwing aperation,

Flame datector
MBA10CQO010
The Name detactor Ingticates fame durng starl up and delscts flame oul during operation.

Epeed Iransducer

MBA10CS005

Tha measures i Lhe rolaling speed of the rotor, and Ls used a3 inpul to the
zontrol loop of 1he gas turbine, Conlrols ha rotor spead 1o 6607 pm {50 or 60 Hz).

Spead ransducer
MBA1DCEG10
The transducer messures continueusly the rotaling speed of the rolor, and is psed as input 1o the

; control foop of the gas turbine. Contrals Lhe relar speed (o 6507 rpm (50 or 60 HE).
% | + Speed transduser
g MBA10CS015
5 Approved Lutasl rrvmionn o
3 |20z C) Added MDASOCG030, MBA1DCTO2, MOATCT02Y 8100
4 and MBATOFTO15. /2015-05-24 / B85 r
¥ i 1C$ 157686
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MBAT0CTO30
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Pt erpeets anthory m Ky 10,
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Theh_xmncnupla is conlinucusly monftoning the temparature al the compressor oulel. The
tranamiitet I8 proteeling the gas terbine fom oporation outside tha deslgn limils, The skgnal is used
as Inpul to Lhe sontrot Faop of the gas turbine, Usad fer ealeudellon of the turbine inlet temperature.

Temp \ pr outlal

HMBA1DCTOA1

The lhermocoupls ks i ing tha termp. atihe p outlet. The
trpnamitiar Is protectng the gas turbine from eperation outside the design limits. The signal is used
as input 1o the conwol loap of Lhe gas turbine. Uged for calculalion of the turbing inle] temperalure,

Temperal Tt " outlel
MBA0CT032
The Lh

i ilofing the atihe P outlet. The
transmitler e pretecting Lhe gas turbine from operation culside the design limils, The signal s used
as inpul {o the cantrol Jogp of tha gas wrbine, Used for catulation of the furbina intat temparature.

Temperalure ransmitter, turbine slator

HMBALOCTOIS

The ther phe L8 i the temperalure in Lhe turbine siator Manges
cennecting stator ring 1 and 2, The bansmitlar Indicates the funclion of the external stelor eooling.

Tamgperatura rangmittar, turbine stator

MBATOCT40
The th leis l iloring the weralure In the lrbina stator fianges
cannecting stalor fing 1 and 2.
« Temperaluta Vansmiier, wibine stator
MBATOCTHS
h le is continupusly it 1he lemp in Lhe urbine stator flanges

The
cannacling slalor ing 1 and 2.

Temperature transmitter, turbine stator

MBAIDCTOSO

Tha thermocaugpte is continuously maniloring the temperalure fn tha turbine slator Ranges
connesting clator ring 2 and 3.

Temperaiure lransmitter, turbine stator

MEA10CTOSE

The th Is toring the temperature 1n the turbine stator flanges
cannecting stator ing 2 and 3.

Temparature transmitter, lurbine sialar

MBA10CTEGED

The Lhermocoupla ks continuously menltoring the temperalura in Lhe turblne elalor flanges
connecling stator ring 2 ané 3.

ABET G474 £ U5 Vrord 7

Tt P [ TG
C) Acded HBAIOCGDI0, MBATCCTORG, MBAICTO2? 9100
=nd MBA10FTE1S, 22015-D5-24 / BS y
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« Temperalure tranemliter, between turbine stator and furbine casmg
MBAOCTOSE
The thermocouple is continususly manilaring the tamperature in the cavily between the Wrbine
slalor and the turbine essing.

.

Temperature bansmitter, vang inner shroud
MBAIOCTOTD

The thermacouple i canl 3 itoting the inthe seal region under Lhe slage 2

vane,

Temperatuze transmitiez, vane Ianer shreud
HBA1CCYORD

The thermacoupls is sontinuously monitoring Lhe temperature in the seal region under the slage 2

vane.

Temperature iransmitier, besring temperature
MBAIOCTOS0
Tha PT190 is continuously menitoring $he lemperatura of radial Feating no. 2.

+ Temp , bearing P &1
MBA10CTOSS
The PT 100 is centinuously monitoring the temporaturo of radisl bearng no, 2

« Temperature ransmkter, turbing sxhaust
MBA1CCT100

The thermacauple is continuously maniloring the temperatte in 1he turbina exhaust, used as input
to the contral foop of tha gas turblne. The nverage velue from MRATOCT400-175 Emils tha turbine

exhaus! temparaturs,

Temparature ransmiller, turbine exhausl
MBA10CT 105

The thermocouple is continususly monitoting the lemperaiure in the Wwbine exhaust, used as bhput
to tha canlrot lsap of the gas turtkine. The average value om MEAI0CT1004175 Hmils he turhing

exhausl lemperature.

+ Temperature transmitie?, turbine exhaust
HMBATOCT 10

Tha Lher the ire in the wrbine exhaust, used as inpual
to Lhe control Ioop uf tha gas lukine. The avarags value from MBATOCT100-175 kmits the turbine

exhaust ternperalure.

Tempersture transmitter, turbine exhaust
MBA10CT115

The thermocouple is continucusly momtoring the tamperature in the lurbing exhipus!, used at Input
to the cantrol loap of the gas furbine. The avarage value from MBA10CT100-175 imits the turtine
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» Temperaiure ahsmilter, lurbine exbaust
HBA10CT $20
Tha thermosoupte i canti iloring the in the furbina exhaust, used as input

{o tha cantrol loop of tha gas luibine. Tha av&ragn valua from MBA1CCT100-175 Himils the turbine
exhaust lemparature.

Temperalura transmitor, lurbing oxhausl

MBAIDCT12S

The Ihermocouple is continuously monitoring Lhe temparature in the turbine exhausl, used as inpul
1e lhe eonlrot iaop of tha gas lurbine. Tha aversge valus from MBA1GCT 100-175 limits the turbine:
exheust temparzlure,

Temparalure lansmiller, urbing exhaust

MBA10CT130

The L fels ) itcring the lamperature in the Liibine exhaust, used as input
1o the comral loop of the gas turtine, The average vahue from MBALDCT 100-175 fimils tha turbine
ehatel lemperature.

Temparalure kransmitter, hibing exhaust

MBA10CT 135

Theth ple: & comtinuously ilofing Lhe: in the turbine exhaust, used as inpul
to tha eontred laop of Lhe gas twrbine. Tha average value from MBAYDCT 400-175 limits Lhe Wwrhine
axhaust lemporalure.

Temporalure lransmitter, turbine exhaust

WBAIDCT 140

The ther is i ity tha urbing exhausl, used as inpul
1o the control 19ap of the g2e turl:l-na The nmmgavaiua from MEA10CT 1004176 limits he turbine
ezhaust lempesatura.

Temperatura tanamiler, turbine exhaust

MBAIDCT145

The Lhermocaupie is continuously menltoring the lemparature in [he turbine exhaust, used as inpal
ta tha control keop gf Lhe gas turbine. The aversge value from MAA1DCT100-175 limits Lhe turbine
exhaust temperatuse.

Temperatute transmiltes, urbing exhauet
ME.A1DCT1SD

lals in tho turbine axhausl, used as inpul
lu the contral loop of the gas turblne. The ammge value from MBASOCT100-175 limits tha jurbine
exhausgt temperature.

Tsmpeml.ula branemitier, turbine exhaust
MBALDCTE
The thar i is i

@ In the luikine exhausl, used as inpul

{ the control loop of tha gas turbine. The nmmﬁan!ue from MBA10CT100-175 imits Lhe tusbine
exhaust lemperalure.
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s Temperature ransmiiter, lurbine exhaust
MBAL0CT {60
Tha ther is i the parature in Lha turbine axhaust, used as npul
to the contrg) qup of !m gas lurblne The average value from MBAT0CT100-175 {imis the turbine
exhaust temparatuse.
« Temperetura Iransmitler, turbine exhausl
MBATOCT 165
The thermocoupie is continuously monitaring the femperziure in the furbine exhasust, used as Input
ta the contrat loep of the gae turbine. The avamge valua from MBA1CCT100-175 imils the tuibine
exhaus! temperature.
» Temperalure transmitter, burbina exhaust
MBA10CT170
The reky Horing the lamperature i the huching exhaust, used as inpul

ta the control Inup u(t’ne gas lurbine, The average vatua from MBA10CT100-175 Emits Lhe turbine
exhausl temperature,

Temperature fransmitler, turbing exhaust
MBA1DCT175

The thanr ple Is conlinuousty g the

to lhe contro loap of the gas turbine. Tha average vahie #om FMBA$DCT100-175 fmits Lhe turbing
exhausl temperafure.

Vibration Iransduces, bearing
MBA10CYDDS
The acceleromeler is conlinuously menitering the vibration In baaring no 1.

Vibralion transducer, bearing
MAAR1pCYO10
The acceleromeler is continuously menitoring Lhe vibration in bearing o 2.

Vibratien transducer, bearing
MBATOCYOD15
Tha acceleromeder is continuously monitaring tha vibratian in beardsg no 2.

Vibralion transducer, bearing
#4BA1DCY020
Thie acceleramaler is continucusly mornitoring Ihe vibration & bearing 0o 2.

WVibrafian transducer, Bearing
MBAIOCYD2S
The accelerosneter is cantinuously menilering tha vibration In bearing no 1,

.

Vitralion ransducer, bearing

Crbrat revisaon Rrchers MG
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Alc flow, calculated
MBA1DFFB00
Calculatad compraasor inlet mass flaw based on dP measurements.

Caleulated p L
MBEAIDFPEOT
Nedian of maasuemants ia Lhe compresgor eutlel.

)2 aultel

Celeulated temperature, turbing staler fing
MBASOFTIGD

Averge of measusements in the turbine stator fianges connecling slalor ring 1 and 2.

Calculated lemperature, comprossor cutizl

MBAI0FTS01

if ona tharmacouple differs mare Lhan set value from Lhe median of MBA10CTO30, MBA10CTO34
and MBA1CGT032 or the thermacoupls fatlure s sel to 0 C.

Calculated lempamture, tebine stafer ring
MBA1JFTS0S
Avarage of meesuremants in the lurbine stolor fanges connecling slatar ring 2 3nd 3.

Calculated temparaiure, turbine exhoust
MAAIOFTY10
Averzge of measturemants in he twbine exhaust.

Cakulated lemporature, turblna exhaust
MBA1DFT911
Maximum o average deviation of messurements b the turbine exhausl.

Cakulated temperature, turbine exhaust
MBA1OFTS12

Minimum e sverana deviation of measurements in the furbine exhaust,

Rev C, Start

Caloulated temporalure, compressor inkat
MBALOFTS15

Average of measurements in the comprassor infel.
Rev C, Step

MBA1DCY03D
The is conti Hoting the vibration in bearing ne 1.
Approna Lt remen: =" e
Eg’s‘“*fﬁ C) Added MBA10CGNI0, MBA1DCTOIE, MBAICTOZY 4100
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GAS TURBINE SYSTEM B. Svansson 80000241
$
2| Testinstrumentation
Hec ion Tor test outlet.
H MBAIOCUICT
L; The otwsedlion is used for perf: ! or Urovble-shooling
HIER: lion for test i mp cutiel,
E| wmatocuaoz
E The cannection Is used for per 1L of roubla-shoating
w
El.c lion for test | tation, p oullet.
HBAI0CU303

The conneclion Is used for perfarmance measurement of beuble-sheoling

Connection for fos! insirumentation, tompressor ouliel,

MBA10CUI04
“The connection s used for p t or trouble-shooti
= C fon for test insln, turbine oullel diffuser.
MBA10CUTON
The ion is used for p ar roubin-shooling.

Cenneciion for test instrumentation, lurbine oullnt diffuser.
MBAIICU702
Tho conneellon {s used for perfarmance measutement or troubla-shooting.

" Tonmirs bkt Trrtet et Y AR

+ G fon for test instr zilon, lurblne oulkd diffuser,
MBA10CU7D3
The ien fa used forf pi or l2-shaot
+ G tian o test i lon, turbing euliet ditfuser,
MBA10CUT4
The connection is used for p or trouble-shaoling.
. C \fon for lest turbine oullel diffuser.
MBA1OCUT05
The tion iz used for per t of rouble-shealing.
« Conneclion for lest instrumentation, futbine cullel diffuser.
MBA10CUYOS
The ion is used foz p % or Foubla-shoollng.
- G ion for test i tion, lurbine culet diffuser.
MBATOCUTOY

The connaction is usad for paformance moasurement of trouble-shooling.

k]
; « Conneclion for tast inslrumentation, turbine outlel difuser.
@ MBATCCUTOR
H The licn is used fot p or trouble-shooting.
i s e
3 s ] Added MBA1ECGO30, MEAIOCTO26, MBAICTR27
; - and MEAT0FTBAG, [2015-06-24 FBS
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SYSTEM DESCRIPTION OET 2015-03.24 |DEI01
HBAT0 Frraed TR
GAS TURBINE SYSTEM . Svenssen BOO0D24%

10 minyles the gas lurbine has to cool down for 408 before restaring. This is kacwn ac baring
Wock/staring block.

Stand stilf

doc. WoB80028E) —GT Slorage and preservalion

DISTURBANCES

Gas turbine trip

turbine will start baming at §0¢ rpm. The gas turbine can e 1¢started any Ume duzing Lhe barring.

Ganerator breaker trip

and no load,

Loss of power supply
Loss of AG supply to the unit Lips the gas turbine. As the pawer supply to hs uba ofl system Is

The electrical starting system iz fed direelly from the grid and is anly affected if the grid voltage ts
lost.

Systom faults

If thern are any on busior. lurbina, comg or b (he syslem may not be
started of has to be shut dovm.
Alsa the slart up p ¢ may be il d i & col chamber fauk occurs,

|f tha bleed valves has been locked in diesed: or opent posltion the start up is interrupted.
list,
Other faults

it tha baming at 600 rpm s not slated dua to 3 fallira and the gpm dacreaces to below 50 fpm within

The tuibine shouid be handied acc, to packing/sland sl instucticns. See docament 10526792 (GTI

A gas lwbina trip istermupts the fuel flow to the gas turbina. The pas turbine speed decreases until the
+pm is Jess than 700, afler (hol the gas turbing can be enslarted. [ not @ restart i performed Lhe gas

A generator theaker Ulp cpens the generalor bragker, the tuckine continues |n oparation e idle spaed

continueug in case of an AC supply failure, this event does not afect the safa supply of bearing oil.

The faults which are supervised by alarms and shitdovn procedures are fisted In the alamm and rip

The gas lurbine is depondent of ity audliary sysiems for propar function. These are Ihe kgnition fuel,

the main fuel, the pilol fuet, ihe fube oil, the slartiag system. the air and the
alk, Faulls in any of these systems may realicl or interupt continued siait up or cperalion,

Approvrd Lalrit rvision HG
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SYSTEM DESCRIPTION CET 2015-03-24 | PB10Y
MEA1] Friswed
GAS TURBINE SYSTEM B Banszon Bongt2e1
FUNCTION
Start up

The stort up procedura is described below:

+  Gtarl of venlitation and lubrication cil system.

+  Start of slat melot e purge spoed 1500 pim.

- Walt for purge fim# to axpira {ime depandant on stack/bollar velume

+ At lgnition, gas is fad lo bumer #26 where the spark plug igniles the gas. When tha ignilion flame
Is $nesicating, fue! Is fed 10 the all the bumers for main ignition.

+ When main ignition is indicating, acceleration lo idle spead, 8600 rpm, is started. Both tho start

motor and the fuel fisng is contributing 16 the acceleration, Al 5600 fpm the slart moter is switchod

off, Duting rur-up the bleed vaives will close.

At idls speed the unit is syncheonized.

The start up I finalised vhen Lhe g is synch

obtained.

d and lead Is

Continuous operation

Above 505 kiad, Lhe exiraction o from compressor stage 3 is no longer sub strnospheric, and the
valves are therelore opan. Tha gas lurbing epeed is constant ingependent of load and vithin the
permitad amblent conditions thera & no fiat rated oulput, Tha posilion of the comprassor infet guide
vane {IGV) al full soad is dependont on ambient congilions, hominal epen betow +30° C and
conlinuously closed abave,

The load Is varied by ing the 1BV, firing temp 8 ahd turbine exit temperalure.
The first step In joad dectease is o cloze the P 1Gv, Ining #ha firlng pasaturs unti
maximal permitied twbine exit temperalure is rerched. At amblent above +30° C this siluaiien occury
al full loget, The nexi otep is Lo continue closing the IGV unld it Is fully closed, maintgining the turbing
exi are by di ing the firing . The thirg and final step Is to further decreasa
the firing temparalure keeping lhe IGV fully closed. Lond Increase is parformed In 1he same way bul in
cppazile erdes,

The gas turbine spead and load ks aperated from the awematic control by means af the amount of
fugl antering (e combuslion chambar and the guide vane conbol. The cortrol inpul is among other
the pover demand and amhbienl air condRions.

Turbine stop

When shulting dewn Lhe combuster, (he gas turbine spasd siowhy dectaases until raaching Lhe sot
barting spead of the elactric starting matar (630 rpm), Barring Is then continued for 18 hours, sa the
gax turbine is cooled down, After (his. the starting molor is stopped and Lhe tuiblne is braugh lo
standsbll

Barring
Barsing at 504 (pm will oceur after a tarbina teip or turbing stop. Baning must ba done ciherwisa the

% | rotor and stalor wil have different lempeszlure gradients, This ean cause the rolor to get stuck.
; Bairing will eanbinua for 16 b al 600 rpm, but the gas twibing can be reslarted any fime during the
7 barring.
Fapwrd pro e -~ 3
5 zmﬁﬂ C) Added HBAIDCGO30, MBA10CT026, MBA1CTOZT - 9100
; | and HBA1DFT$15, 2015-06-24 1 BS v
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SIEMENS wan
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i
GAS TURBINE SYSTEM B, Svangson BD000243

TECHNICAL SPECIFICATION

Design criteria and standards
= Direction of shaft ralalion Clotkwiza looklng cantra Now

Dimensloning data

» Prassure ralo 14.6:1 at 1ISO-condilions

= Nomina! spaad 6600 rpm
» Rated flow 1M kgls
installation

The gas lurbine is mounted ona single foundation fame nex ta the auxikary sysiems n which the
lube oll tark kz Integrated. The from face of the gas hwbina, opposiio to the auxiilary systems has
bewn dasign especially for easy sccass during Inspection.

Aa Lha differen sections of the gas furbina fs built up o8 zamavablo modules, this also peiTIits easy
accass and fasl simple matnlenance,

Componaent data

Rator weight (incl. blades} 7860 kg

Engine weighl 2A3T5 kg

AR A RETA Fevisen Rectvar "
foganas ) Addrd HBAIGCGOR0, MBATICTO2E, MBAICTO27 8100
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SYSTEM DESCRIPTION DET 2015-03-24 OBIK
MBATG [Fremared AP
GAS TURBINE SYSTEM B, Svenssan BO000241
Index of componenis
MBATDAETDS MBA1OCPORS
1GV 12 Puisalion sambusior chamber L
MBAT0AVDDS MBAIRCODS
Ignition system 12 Flamo dalecior 14
MBGAOTGO05 MOATCCQDID
Auls) displacement i Flame delecior 14
MBA10CGO10 MBA10C5005
Axiel dispfacorment 12 Rotor spaed 14
MBAIDCGRIS KBATOCE050
Koy phasot 12 FAolor epaed 4
ROASOCG025 MBALDCS015
Audal displacemant iz Rolof spoed 14
MEA1DCGOM MBAGC5020
1GY pasilon 12 Rotor spaed 15
MBA10CPO05 HBAIDCS01D
Difl. Pressure comprassor inlel 12 Rolor cpesd 15
MBAIDCFOG MEAIGCTODE
Prassure compressar infg! 1z Temp, boaring 1 rzdial 1%
HBA10CPOIS ABA10CTO10
Pressure compressor discharge 13 Temp. beoring 1 redial 15
MBAOCPO1G MBAIRCTHS
Pressure Lamptessor discharge 12 Temp. bearing 1 thns! 15
MEA1BCPHT MEAIDCTO20
Pressure compressat dinchamme 13 Temp, boasing 1 thrust 15
MBATOCPO3O MBATECTRS
Pressura combustar chambrer 13 Temp, comaressar inlel 15
MBATOCPO2E MBAICTO26
Pressure disc 1 13 Tamp, compressar ink2l 15
MBATOCPO40 MOADCTOR?
Difl. Prassure turbine exhaust 13 Temp. campressor infel 15
HOALOCPDA1 MBANICTO30
Diff. Pressure twrbing exhaust i3 Termnp. comptexens outhet 16
MBA10CP042 HBATGCTO
O Prassure turbine axhausl 13 Temp, compreszel euliel 16
MEAT0CPO45 MBA1BCTON2
Proceure turbing exhaust 13 Temp. comprussat outled 16
MBATOCPCS0 MGAI10CTO3S
Surge prolacticn 13 Temp. slalss ¢ing 1-2 18
MBAIDCPOSS MAA10CTO4D
Eurge prétection 12 Ternp. slstor fing -2 16
MBA10CPOSD MBA1DCTOS
Surga prolection 14 Temp. stater ring 1-2 16
NBA10CPOGS MBA1BCTOSD
Oifl, plexs aif [nlake 14 Temp. slalorring 2-3 16
MEA1OCPOTD MOASOCTOSS
Difl, press gir inlzhe 14 Temp. stetsr ring 2-2 i6
MORIUCPOTS MBA10CTOS0
Dilt. preas oir intake 14 “Temp, lalor ring 2-3 16
MBRIOCP0BS MBA10CToA5
Pufzation ¢ombustor chamber 14 Temp. turbine casu) 16
LBATQCPRED HOALOCTOH
Pulsation combusler chamber 14 Temp, vane seal stega 2 7
et T
b G) Added MEA1QCH030, MBASICTOZE, MBAICTOZY 9100
et and MBAICFTETS, 201505-24 / BS o
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SYSTEM OESCRIPTION DET 20150324 |DBiO1
MBA1D T T
GAS TURBIME SYSTEM amnsson gDM0241
HBAIOCTOR0 HBATOCT 170
Temp, vane geal #izge 2 A7 Temp. Wibing exhaust 19
MEAIOCTORY RBAINCTTE
Temp. bearing 2 " Temp, lubing exhaus| 19
MBA1OCTOSE MBAIICTIO
Terng, bagring T 17 Temp. teerage lalet ring 1-2 20
HMBATOCTI100 MEANGFTE0S
Temp. (wibing exhaysi ks Temp, avcraga etaler fng 2-3 2
MBAOCT 105 MBAIOFTHID
Temp. urble axhaust 17 Temp, avetage Wrhine exhaust 20
MAA16CT110 REAIDFTOLT
Temp. trbine exhousl 17 Hnx tn average lurbine exhaust terp 20
HBATICT11S HBAT1FTII2
Tamp. Wuibing exhausd 14 Hin Lo avarege Wibine exhausttemp 20
MPATICT120 FBAT0CYOOS
Temp. lurbine exhaust 17 Vigralion bearing § 19
HRAIDCTZS HBAIRCYOLD
Temp. turbirs axhaust 12 Vibration bearing 2 i1
HBA1DCT130 MBAIOCYDIS
Temp. hwbina exhaus! 6 Visration baaring 2 13
MBALCCT135 HBANICYOZ0
Temp. lurbine exhaust 18 Vigrelion bearing 2 19
MBAIDCTIAD HBA10CYO2E
Temp. tubine xheust 18 Vibration hearing 1 -]
HBAIDCT145 MEAIGCY0I0
Temp. lurbing exhausl 38 Vibretion beaning 1 19
MBALICTIS FABATOFF300
Temp. urbine exhausi 18 Intet mass fiow 19
MOAATDCTESS MBATDFPEO1
Femp. turbine exhaual 13 Prezgurs comprasese aulied 18
HIAIDCTI60 HBAIOFTEON
Temp, hubing axhaust 18 Tamp, compresser oiflel 20
MBAIOCT 165 MABASOFTOIS
Temp, tutblne exhnasl 19 Temp. eomprassor intel 0
Frpved [ ry A BG)
{?‘5‘“‘5321 C) Added MBAIOCGORD, MBATOCTIZE, MBAICTO27 9100

and MBATOFTOLE. 2015.06-24 F D5
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GTS51&2 Qperation Manager
GTS384 Operation Manaper
GNC Operation Manager
GNLL2 Operation Manager

GNRV &2 Operation Manager
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