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TG 50 D5 
Design Concepts

TG 50 D5 gas turbine was designed as 50 Hz
version of W 501 D5.

The design was based on a scale-up approach
saving the commonality of turbine hot parts.
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TG 50 D5 
Design Concepts

The W 501 D5 Turbine blade path was moved
to a higher radious to compensate for lower
running speed (3000 RPM instead of 3600);
saving in this way the basic Blades and Vanes.

The Compressor was scaled from the W 501 D5 
one and adjusted in flow in order to match the 
Turbine
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TG 50 D5 

Design Concepts-Turbine

Turbine flow path moved at 
higher diameter (3600/3000) 
common hot parts
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Design Concepts-Compressor

Compressor scale-up and 
adjusted for required flow
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Design Concepts-Combustion
Common parts with increased
number (18 instead of 14).



TG 50 D5 
50 Hz/60 Hz Low of similarity design

(   Unit:   ratio   to the   base   machine )
Item W 501 D5

(3600 rpm)
Similarity design

(3000 rpm)
TG 50 D5 

(3000 rpm)
PERFORMANCE
Suction flow rate 1 1.44 1.2

Pressure ratio 1 1 1

Power output 1 1.44 1.2

Efficiency 1 1 1

STRENGTH
Blade stress 1 1 1/1.2

Disc stress 1 1 1

VIBRATION
Natural frequency 1 1/1.2 1.2

Harmonics 1 1 1.2



TG 50 D5 
Product Evolution

W 501 D5 501 F

W 701 DU
(D5 UPGRADING)

701 FTG 50 D5
(701 D)

TECHNOLOGY UPRATING

SCALE DESIGN SCALE DESIGN

W 501 D5A

ADVANCED 
TECHNOLOGY

105MW / 60 Hz 150MW / 60 Hz

OPERATING 
EXPERIENCE

240MW / 50 Hz125MW / 50 Hz

130MW / 60 Hz



TG 50 D5 Upgrading
Background
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TG 50 D5 

Operating 
Experience
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TG50D5 Experience

85,00085,000
990,000990,000

TG 50 D5 Upgrading
Operating Experience



TG50D5 Experience
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TG 50 D5 

Upgrading 
Packages



TG 50 D5 Upgrading 
Background

“D5” technology operating experience.
» In Operation since 1983

“F” technology operating experience.
» In Operation since 1993

“D5A” (fall-out of “F” technology)
» In Operation since 1996

D5 Compressor Redesign
» In Operation since 1996



TG 50 D5 Upgrading
TargetsGTT

Increase Output and Efficiency
Increase firing temperature

Increase Compressor inlet flow



TG 50 D5 UpgradingGTT

Hot Parts Upgrading
Transition piece
Row 1 and Row 2 Vanes
Row 1, 2 and 3 Blade

Front Stages Compressor Upgrading
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Hot Parts Upgrading



GTT

TBC in whole
inner surface

Higher TIT- same metal temperature. 

TG 50 D5 Upgrading
Transition Piece



TG 50 D5 Upgrading
Row 1 Vane

TBC

COOLING HOLES

3 CAVITY 
INSERT

–Better cooling scheme - TBC 



IMPINGEMENT 
COOLING

TBC

SLOT

–

TG 50 D5 Upgrading
Row 2 Vane

Better cooling scheme - TBC 



TG 50 D5 Upgrading
Row 1,2 and 3 Blade

GTT

INCONEL 738 LC instead of U-520 on 
Row 1, 2 and 3 Blade
TBC on Row 1 and 2 Blade airfoil and 
platform.

TBC



GTT TG 50 D5 Upgrading
Compressor Upgrading



Front stages Upgrading

TG 50 D5 Upgrading
Compressor Upgrading

REDESIGNED 
IGV

OUTER DIAMETER ON INLET 
CASING AND COMPRESSOR 

CYLINDER

DCA AIRFOILS ON 
1° AND 2° STAGES



GTT TG 50 D5 Upgrading
Row 4 Blade D5A Type



TG 50 D5 Upgrading
Row 4 Blade D5A Type

GTT

Tip shrouded Row 4 Blade

•Improuved
dynamics

•Increased number
of blades



TG 50 D5 Upgrading
GT Upgrading Effects
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Turbigo P.P. 
Equipments 
Relocation



TG 50 D5 UpgradingGTT

GT upgrading benefits can be just 
partially allowable because of existing
Electrical Equipments rating

Electrical Generator
Step up Transformer
Air to water cooler



TG 50 D5 Upgrading
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Original rating
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Hot parts Upgrading effect
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Original rating
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Original rating

Compressor flow

T1T (B)

TIT (A)

Compressor Upgrading effect
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TG 50 D5 Upgrading

Original rating

Compressor flow

T1T (B)

TIT (A)

Generator Capability – Cooling Turbigo

Generator capability
Cooling system Turbigo
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Original rating

Compressor flow

T1T (B)

TIT (A)

Generator capability
Cooling system Turbigo

ROW 4 BLADE POWER LIMITATION

Row 4 Blade Power Limitation


