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Siemens Gas Turbines SIEMENS
Complete product portfolio from 5 to 340 MW

SGT5-8000H
SGT5-4000F
SGT6-6000G
SGT5-3000E
SGT6-4000F
SGT5-2000E
SGT6-2000E

SGT-1000F
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SGT-800
SGT-700
SGT-600
SGT-500
SGT-400
SGT-300
SGT-200
SGT-100
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SGT-700 Development timeline

Specification ready, 30 MW

Design, validation, manufacturing

SIEMENS

New rating 32 MW

Siemens

Fleet leader

30 000 hours
Fleet
180 000 hours

1997
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Based on SGT-600 design
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Launch to market

1st unit started | 1st unit sold
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33 units sold
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SGT-600 & SGT- 700:s spread worldwide

SIEMENS
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SIEMENS
SGT-700 Operating statistics

Average over a life cycle:

98,5% reliability, 97% availability
Including GT & auxiliaries
not considering lease engine possibility.

Data last quarter
Reliability 99,7%
MTBF 1893 hours

This level is backed up with long term measurement on the
SGT-600 and SGT-700. SGT-600 has the same basic
design and package as SGT-700
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SIEMENS
SGT-700 Performance

srad generation DLE technology.
“Ofe;;ﬂ - NO, onigas 15 ppmyv: (15%) 0O,) Power turibine
5.1 - NO; onilig. 42 ppmyv: (15% Oy) 6000 1ipm

Massifiow: 92 kg/s

Mature rating (shait)
OWeEr, & VIV
70
°C
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SGT-700 versus SGT-600

Improved blade profiles Improved design
in the compressor of CT blade cooling

One additional Removable
COompressor stage 3rd generation DLE-burners

Inlet bellmouth

adapted to
hiigher air filow:
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Same supporting structure
Same length between bearings
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SIEMENS

Power turbine
oni a bigger radius

Double skin
diffuser with
some cooling

SGT-700

=

SGT-600

j

No change for new ratir}ngenberg



Dry Low Emission performance (no change) SIEMENS

3:rd generation DLE
Gas fuel operation
e 15 ppm NOX, dry
Liquid fuel operation
e 42 ppm NOX, dry

Film-cooled
sheet metal
3rd combustor
generation based on SGT-
DLE-burner 600 design
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Modifications for SGT-700 mature SIEMENS
32 MW power

Q
=

R 4

Turbine Vane 1 Turbine Blade 1 Turbine Vane 2 Turbine Blade 2
-Film cooling air holes optimized - Changed pos of tip cooling -Cooling air optimization -No change
holes - Improved sealing

& @

Heat Shield 1 Turbine Vane 4
- Changed pos of - Additional sealing
sealing strip strip inner platform
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SIEMENS

Higher power and efficiency

The compressor turbine efficiency have been improved by:
= Reduced cooling air from areas which has been over cooled
= |mproved sealing - reduced leakage

Reduction of cooling air and leakages
gives more air to combust and more
flow through vane 1

Higher power and efficiency without
Increase of firing temperature.
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SGT-700 Verification

Verification test 1:st unit 2001-2002

» Performance, component life and emissions

Turbine temperature 2003
» Thermo crystal test, detailed information

Fleet leader passes 20 000 hours 2007
= No remarks

Mature rating test 2008

= Stable combustion on all loads and transients
» Power, efficiency and emissions confirmed

» Function of cooling system confirmed

= Component design validated
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SIEMENS

Ay

Thermo crystals

SGT-700 mature in test cell
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Package improvements for SGT-600/700 SIEMENS

Features

« 24h GG exchange for increased availability

« Commissioning time on site decreased

* Reduced weight and footprint

» Improved API fulfilment

 Solution for roll & pitch

« Same package for SGT-700 and SGT-600

» Several standard options to meet different requirements
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SGT-600/700 Package SIEMENS
Main components

. o Ventilation air
Air Air inlet

/ outlet
intake plenum
Exhaust
AC generator

Ventilation air

. =

inlet

Gear
GT driver

Auxiliary
room



SGT-600/700 Package, SIEMENS

Process diagram
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Maintenance plan
Based on operating conditions

*Maintenance at site or local workshop
»Gas Generator exchange at 24 h

SIEMENS

EOH = Equivalent Operating Hours KEOH — CX ' Cf H + 5 ' EOC J

H = Operating hours

C, = Stress factor EOC

=C, N

C: = Fuel factor

EOC = Equivalent operating cycles

Stress (Cx) factor versus load

Cn = Start and stop factor ( 1-10) 10 /F
N = Number of start/stop cycles Operation at part load -
= means prolonged time Load
= between overhauls
5
g ‘
40 50 60 70 80 90 100 110
Gas turbine load (%)
Page 15 09-1AGT 301 A. Hellberg




SIEMENS

Basic Maintenance Plan

SGT-700
Level D I Power turbine
Level C I I Compressor turbine
Level B I I Reconditioning
Level A l l l I l l Inspection
Operation
Maintenance
ot r
Eqg. Op. Hrs x 1000
10 20 30 40 50 60 70 80 90 100 110 120
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SIEMENS

Extended Intervals Maintenance Plan

SGT-700
Decreased outage by 30%!
Level “C” . Level B + heat shields
Level “B” [] [] Compressor turbine
Level “A” Inspection
Operation
Maintenance
10
Eq. Op. Hrs x 1000
10 20 30 40 50 60 70 80 90 100 110 120
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SGT-700 Fuel flexibility SIEMENS
Engine and test equipment

Operation on Nitrogen rich gas

» The test was performed with a standard SGT-700 gas turbine with
standard DLE combustion system.

 No modifications were made on the gas turbine

* Minor software changes in control system was made to handle varying
fuel composition during test.

Test cell
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SIEMENS
Results 20 MW (40% nitrogen)

mbar

Drop in Nitrogen
flow with stable

cornbustion
Power

Gas flow

NOx emissions

Combustor pulsation
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SIEMENS

Summary
New rating, 32 MW => More Power
Higher efficiency, 37,4 % =>» Less fuel consumption
Robust DLE system => Reliable
Single lift package, pre-assembled =» Short time at site
Fuel flexibility => Proven
Improved Maintenance =>Less downtime
Excellent fleet experience =>» High reliability
New rating in operation

— Efficient, Environmental and
Economic Power
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SIEMENS
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IGAZOLAS

Ezt az elektronikus dokumentumot az elektronikus lGgyintézés részletszabalyairdl sz6l6 451/2016.
(XI1.19.) Korm. rendelet alapjan nyujtott azonositasra visszavezetett dokumentumhitelesités
(AVDH) kézponti elektronikus Ugyintézési szolgaltatas keretében a NISZ Nemzeti
Infokommunikacios Szolgaltatd Zrt. — mint szolgaltatd — elektronikus bélyegzével és idébélyegzével
latta el.

A polgari perrendtartasrol sz6l6 2016. évi CXXX. térvény 325. § (1) bekezdés g) pontjaban
foglaltaknak megfeleléen az azonositasra visszavezetett dokumentumhitelesités szolgaltatas
keretében hitelesitett dokumentum teljes bizonyité erével rendelkezik.

A szolgaltatasra vonatkozo részletes tajékoztatd elérheté a szolgaltatdé honlapjan:
https://magyarorszag.hu/szuf_avdh_feltoltes.

A szolgaltatdé a Kézponti Azonositasi Ugyndkén (KAU) keresztiil elérhetd azonositd szolgaltatast
vette igénybe annak megallapitasara, hogy a csatolt eredeti elektronikus dokumentum DIENES
ENDRE LASZLO ugyféltdl szarmazik.

Az azonositas idépontja: 2020.07.27. 08.11.58

Az azonositott Ggyfél adatai:

Szilletési név: DIENES ENDRE LASZLO
Sziiletési hely: BODVASZILAS

Sziiletési datum: 1951.12.24.

Anyja neve: DANKO MARIA

Ez az elektronikus dokumentum két, egymastdl elvalaszthatatlanul 6sszetartozo6 részbdl, az eredeti dokumentumbdl és zaradékbol all.
Az Igazolas cimi jelen zaradék az eredeti elektronikus dokumentum csatolt melléklete. A zaradék olvashaté széveges formaban rogziti
az eredeti dokumentum hiteles elektronikus alairassal valo ellatasanak korilményeit és az ezzel kapcsolatos egyéb adatokat.

A szolgaltaté elérhetéségei

Telefon: Magyarorszagrol: 1818 Kulféldrél: +36 1 550 1858

Honlap: https://magyarorszag.hu/szuf_avdh_feltoltes ~ E-mail: ekozig@1818.hu
Webchat: https://webchat.opennet.hu/ekozigazgatas/?ref=ekozig
Hibabejelentés az év minden napjan 0-24 6ra kozoétt lehetséges
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