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Scope of s_uppjy,”ar_xgi technical description
1. Gas turbine &=

Concept Capable of developing 5,200 kW, the TAURUS 60 is the maost
powerful gas turbine in the proven CENTAUR- TAURUS range
from Solar Turbines. The exceptional reliability and high
efficiency rating coupled with an ideally harmonized overall
design of the machine and backed up by many years of
operating experience based on a large number of machines
sold, has made this unit the best sellerin the 5§ MW class of gas
turbines.

The TAURUS 860 has been specifically designed for industrial
service and optimized to ensure a long operating life, constantly
high efficiency levels and minimum maintenance costs.

Design The TAURUS 60 is a single-shaft axial-flow industrial gas
turbine offering truly heavy duty credentials. This design is
particularly beneficial when it comes to generator drive
applications:

- High speed and frequency stability, even in the isolated
operating mode, thanks to the si@gle-shaﬁ design

— Simple and reliable cooling airstream contro! inside the
enclosure thanks to the generator being arranged at the cold
compressor end {Cold End Drive)

— Compact, rigid gas turbine construction

Components — Air intake collector, radial air inlet aspirating from above-
— Axial-flow compressor
12 compression stages
Compression ratio 11.8 : 1
4 rows of adjustable inlet guide vanes
Blades coated with Sermetel
— Combustor o
Ring-type (annular combustion chamber), axial through-
flow
12 injection nozzles
1 torch igniter with high-tension sparking plug
Bypass valve
Drain valve
— Power turbine
3-stage '
Air-cooled
Design temperature at inlet 1,029 °C .
- Turbine shaft and bearings,
mounted in 3 plain bearings fed with high-pressure oil
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1.1.

Gas Turbine Moduie Taurus 60
Scope of Supply and Performance

Technical specifications, performance data

Manufacturer Solar Turbines Inc.,
‘ ) San Diego, USA

Model TAURUS 60

Turbine speed, constant 14,944 rpm

Dimensions

=~ Length: 4 650 mm

— Width: 1,772 mm

- Height: 1,882 mm

Weight (with gearbox), approx. 3,545 kg

Basis: Standard conditions to ISO 2314, i.e.

— Combustion air parameters: +15 °C, 60 % RH, 1013 mbar

— Installed at sea level
— No intake or exhaust pressure Iosses

Natural Diesel
) gas

Continuous mechanical rating kW 5,493 5,376
at the turbine shaft '
Continuous electrical output kw 5,200 5,092
rating at the gen. terminals
Energy consumption kW 17,186 16,988
Electrical efficiency % 303 30.0
Exhaust mass flow kg/s 21.99 21.99
Exhaust temperature °C 487 488
Thermal output kW 8,804 8,830

{exhaust gas cooled to 120 °C)

We shall be glad to calculate the performance data for specific
applications on the basis of your installation height above (or beiow)

sea level, and the exhaust pressure loss.
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Gas Turbine Moduie Taurus 80
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Gasturbine / Gas turbine

Turbinengehause
Turbine case

EntiGftungsventil
Bleed air valve

- Brennkammetg’%;
Combustion chamber

Einspritzdise
Fuel injector

Axialverdichter .
Axial compressor

Lufteinial
Air inlet P

Hilfsantriebe-Abtrieb

Accessaory drive Abgasdiffusor

Exhaust diffusor

Leistungsturbine
Power turbine

Brennstoff-Ringleitung
Fuel manifold

Verstellbare Verdichterleitschaufeln
Variable compressor guide vanes

£y

Getriebe
Reduction gear
Abtriebswelle
Output shaft

D6ZGTSCO
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Gas Turbine Module Taurus 60
Scope of Supply and Performance

Dezentrale
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2. Fuel systems
2.1." Gaseous fuels (natural gas)

Design - Fuel supply ring manifold of the gas turbine and related parts
“in the turbine for future natdral gas application

2.2 L_xquxd fuels (LPG/naphta, diesel)

Design/function The liquid fuel system for LPG/naphta and diesel, mounted on
the baseframe of the gas turbine, comprises the following
components (see flow diagram):

— Combination safety isolating valve assembly to German
pressure vessel standards TRD 411 and 604 with
2 trip valves, electrically operated
- — High-pressure safety filter
— Pressure transmitter for fuel pressure monitoring
- — Electronic main fuel modulation valve with internal bypass
control
— Pressure switch for min. pressure moenitoring
— Pressure relief valve
— Check valve
— Fuel drain valve
— Fuel drain tank with level monxtor (max.) and drain valve
— Ignition fuel system with:
solenoid valve and check valve,
torch igniter with sparking plug;,
drainage throttie unit
- Fuel supply line to the ring manifold of the gas turbine

Technical data, Pressure rating PN 100
components Diameter main fuel piping DN 20
Mesh, high-pressure filter 25 pm
Liquid fuel Initiat supply pressure 65-70 -  barg
parameters Temperature above flocculation point  min.- 5 K
min. temperature, absolute 5 °C
max. temperature ’ 45 °C
Lower calorific value for diesel, approx. 42 - MdJd/kg
Lower calorific value for LPG, approx. 46 MdJ/kg

Other fuel requirements as per Solar Spec. ES 9-98

Compressed air ~ To start up the gas turbine with liquid fuel only diesel fuel is
for diesel start qualified. During the start procedure an additional compressed
air supply is necessary for spraying the diesel.

Compressed air requirement _ 1.7 m*/min(S)
' for 90 sec.
Required pressure 8.0to12.0 barg
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Flissigbrennstoff-System fiir LPG [{Naphta) / Diesel
Liquid Fuel System for LPG / (Naphta) / Diesel

Gasturbine Abgas
. Exhaust
Verbrennungsiuft _ Gas Turbine ~7 =

”‘j ‘ Combustion Air
| = I
; 1
i 1 .
! 5
. Br:annkcm_rrlmer
A - Combustion
Zund— @ -
fackel!
Ignition| ]
,{.::,'rx L i
Druckluft fir Heizsl—Start .
Assist Air for Diesel Start ‘ ®
D E—i g <t
Ea =3
Pi
. Regelventile '
SchnellschluR-Ventil
Safety Shut Off Valve Coritrol Vaives ©
r
i
LPG ES}X
{Naphta) Kondensat '
Diesel ] Condensatez—‘
DGZBSLDO
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3.2

Gas Turbine Module Taurus 60 - L4
Scope of Supply and Performance _ | MAN
Dezentraie
Energiesysteme

Gearbox and coupling

Gearbox

The step-down gearbox reduggs the speed of the gas turbine to
the value necessary for the génerator, namely 1,500 rpm, and
also serves as the mounting support for the starter motor and
the mechanically driven main lubrication pump.

Compound planetary gear unit

Manufacturer

Step-down ratio

Efficiency overall 98.2 %
Weight approx. 1,370 kg
Design service factor to AGMA 1.1

Dynamic load factor to AGMA 10.0

Coupling

The curved tooth coupling located between the gearbox and
generator serves to absorb any radial and axial movements
which may occur. In order to protect the gearbox and the gas
turbine from mechanical overload, &.g. in the event of a
generator short-circuit, the coupling also features an integral
arrangement of shear pins.

Manufacturer | Eugen Schmidt, or equivalent

Type Fs

Design torque 38.2 kNm

Rated breaking torque 113 kNm
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Getriebe

- Hilfsantriebe-Konsole
Geaf Un’t Accessory drive pad -

Startmotor-Konsole

Starter drive pad l s
g : LA
) ) P

Hauptélpumpen-Konsole
Main oil pump drive pad

Abtriebswelle
Output drive shaft

" DEZGETRO

Kupplung
Coupling

D6ZKUPPO
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4.
4.1
Design
Stator
Rotor
Bearings
Exciter
Power factor and

voltage regulator

Terminal box

~Scope of Supply and Performance

Gas Turbine Module Taurus 80

Dezentraie
T Energiesysteme

Generator

. Design, components

Brushless synchronous generator, self-excited, self-regulating.
Generator specifically designed for gas turbine operation with

if

i
%

i
K

special regard to: &
— High electrical efficiency
--High technical reliability

— High mechanical stability

— Low-maintenance operation

— Stator frame of welded construction with reinforcing ribs

— Low-loss magnetic silicon laminations

—Winding of high-grade flat copper wires, completely
impregnated with epoxy resin

- Winding temperature monitoring: 3 x 2 PT100

— Anti-condensation heater

— Forged shaft of high-grade steel

— Magnet wheel with salient poles

— Generously dimensioned damper cage

~ Magnet wheel winding of double-insulated flat copper wire
— Fan wheel, flow-optimized with balance disc

~ Dynamically balanced to VDI 2056, category “Good”

~ Plain bearings, lubrication supplied by the lube oil system
— Drive-end bearing as combined journal/thrust bearing

-~ Lube cil pressure gauge at each bearing

— Bearing (babbitt) metal temperature monitoring

- Co-rotational, brushless three-phase generator

~ Co-rotational rectifier bridge

Electronic control unit for the generator excitation system

~ Additional compounding with 3 current transformers (boosters)
for optimized short-circuit performance

— Cos-phi control in the grid-parallel mode

- Voltage regulation in the no-load and island mode

Mounted on the generator, degree of protection [P 44, for fitting

and ensuring the following:

- Winding ends of the stator winding

— Current transformers for the | & C system

— Terminal strips for connecting the exciter field circuit, anti-
condensation heater, thermal sensors, etc.

- Reliable separation of the MV and LV sections

— MV current lead either left or right as required

— Connection of external MV cabling outside the enctosure

Quotation No.: MES 99/0205 13.04.1999
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Gas Turbine Module Taurus 60

g, Scope of Supply and Performance
3 L Dezentrale
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Generator
Anschiuss MS—Kdbel Klemmenkasten
Terminal MVY—Cable \ / Terminal Cabinet
' Y
= \ / Kuehlluft
d Cooling Air
v———p—
Erregereinrichtung ] )
Excitation =
~ Antrieb
™~ Kuhllufteintritt Driving Stor
Cooling Air Inlet . riving Stoig
——— | — SRR | N
E;% Lager B - N Lager A
Bearing B Bearing A
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4.2.

Manufacturer,
Type

Ratings

Design

Efficiency ratings

Keactances

Time constants

Dimensions

Weights

Gas Turbine Module Taurus 60
Scope of Supply and Performance

Technical data

Mer (or equivalent), type LSA 5@&8 / 4p
Voltage regulator type . R 610

=4

Continuous operation with a cooling air temperature of 40°C

Apparent output 6,250 kVA
Power factor - 08-1.0 inductive
Voltage 6,300 vV
‘Voltage adjustment range +-5 Y%
Volitage accuracy, static +/- 1 %
Current 573 A
Frequency 50 Hz
No. of poles 4

Speed 1,500 rpm
Exciter current/voitage 50/5.5 V/IA
Design specification: {EC 34.1

Frame type - B3

Degree of protection {P 23

Type of cooling |{C 01, air-cooled
Insulation class . S F

Temperature-rise rating (stator/rotpr) = F
Radio interference suppression level to VDE 0875

Sustained shart-circuit current 3 X lpom for 3 sec

Neutral conductor/lead brought out

Load 100 % 75 % 50 % 25 %

cos phi 0.8 97.0% 969% 963% 94.0%

cos phi 1.0 97.7% 975% 967% 943 %
X4 Xy X4 Aq X'q Xz Xo

266.1% 374% 212% 1597% 265% 238% 106%

T,do T’d T1 'd T’ ’q Ta

439s 0.616s 0.029s 0.028 s 0.129 s

Length x Weight x Height 3,433 x 1,890 x 2,040 mm

Total weight, approx. 13,100 kg
Rotor weight, approx. 4190 kg

The data quoted relate to the make indicated and may vary within the
framework of the usual tolerances. .
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