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5.3) Cooling tower fan blade and blade hub.

®  [3ITEADUANMETLHILUDA fan blade

y
®  A521903UDIMIVDA blade ( AI1N15AAAT 12 DIA)

®  W3INEABUIZUZHII3NI14 blade hub 118 Gear box

® {31980 UA1 Torque U9 bolt lock Hub,

Allen Cap Torque
Bushing| Wrench | Screw | Socket | (ft-lb)
Size Size Size Size Dry

R2 3/16" 3/8" 9/16" 29

s2 | 3/16" | 172" | 374" | 70
ur | 3/1e" | s/8" | 15/16" | 140

Accetance torlerance : £ 0.2 * {Indicate at 50 mm near the blade tip})
TorgetTest Pitch: 12+
BLADE NO. PITCH ANGLE (DEGREE} REMARK

1 12.0°

2 12.0°

3 12.0°

4 12.0°

5 12.0°

6 12.0°

®  A5I9A0VA tip clearance ( clearance 17-1.57)
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LM6000 PF+
GE Industrial AeroDerivative Gas Turbines

4-8 Combustion System

4-81 General Description

The LM6000 PF+ gas turbine utilizes a lean premix
combustion system designed for operation on natural
gas fuel. The triple annular configuration enables the
combustor to operate in uniformly mixed, lean fuel to
air ratio (premix mode) across the entire power range,
minimizing emissions even at low power.

4-8.2 Triple Annular Combustor

The forward end or dome of the combustor supports 75
segmented heat shields that form the three annular
burning zones in the combustor, known as the outer or
A dome, the pilot or B dome, and the inner or C dome.
In addition to forming the three annular domes, the heat
shields isolate the structural dome plate from the hot
combustion gases. The heat shields are an investment-
cast superalloy and are impingement and convection
cooled. The combustion liners are front mounted with
thermal barrier coating (TBC) and no film cooling.

Gas fuel is introduced into the combustor via 75 air/gas
circuits packaged in 30 externally removable and
replaceable premixers. Half of these modules have two
cups and the other half have three. The premixers
produce a very uniformly mixed, lean fuel/air mixture.
4-8.3 Ignition System

The ignition system produces the high-energy sparks
that ignite the fuel/air mixture in the combustor during
starting. The system consists of two ignition exciters,
leads, and spark igniter. Once ignition occurs,
combustion becomes self-sustaining and continues
without the spark igniter.

4-9 High Pressure Turbine

4-9.1 General Description

The LM6000 PF+ HPT is an air-cooled, two-stage
design with demonstrated high efficiency. The HPT
system consists of the HPT rotor and the stages 1 and 2
HPT nozzles.

GEK 119319
Volume |

4-9.2 HPT Rotor

The HPT rotor assembly consists of the stage 1 disk
and integral shaft, a forward outer seal with axial
inducer, a rotating interstage seal, and a stage 2 disk.
Forward and aft rotating air seals are assembled to the
HPT rotor and provide air-cooled cavities around the
rotor system. An integral coupling nut and pressure
tube are used to form and seal the internal cavity. The
rotor disks and blades are cooled by a continuous flow
of compressor discharge air. This air is directed to the
internal cavity of the rotor through diffuser vanes that
are part of the forward seal system.

The stage 1 disk/shaft design combines the rotor
forward shaft and stage 1 disk into a one-piece unit.
Torque is transmitted to the compressor rotor through
an internal spline at the forward end of the disk/shaft.
The stage 1 blades fit into axial dovetail slots in the
disk. The stage 2 disk incorporates a flange on the
forward side for transmitting torque to the stage 1 disk.
An aft flange supports the aft air seal and the integral
coupling nut and pressure tube. Stage 2 blades fit into
axial dovetail slots in the disk.

Internally cooled turbine blades are used in both stages.
Both stages of blades are cooled by compressor
discharge air flowing through the blade shank into the
airfoil.

The structural support between the turbine disks is an
integral flange on each disk that are bolted together.
This joint also supports the rotating interstage seal. The
rotating interstage seal forms the outer portion of the
turbine rotor cooling air cavity and serves as the
rotating portion of the interstage gas path seal.

4-9.3 Stage 1 HPT Nozzle

The stage 1 HPT nozzle consists of 23 two-vane
segments bolted to a nozzle support attached to the hub
of the CRF.

Compressor discharge air is used to cool the nozzle
vanes and support bands to maintain the metal
temperatures at the levels required for extended
operating life.

4-9
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DLE Principles

Why DLE?

> Tighter emissions requirements world-wide
» Current schemes include water and steam
> Injection & catalytic reduction

> Water restrictions/permitting

LM6000 Universal Operations & Familiarization

LM6000 PF+ DLE Fuel System

Power Services (PS} Learning

Ref: F-060-52-20-306-00

® General Electric Company. GE Proprietary Information - The information contained
in this decument is General Electric Company (GE) proprietary information it is the

property of GE and shall nol be used, disciosed to olhers or reproduced without the
Imuginction at work express written consent of GE % \
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DLE Principles

Acoustic Baffles
(Elkhorns) are like
a fingerprint!

LM6000 has 30 pre-mixers
with a total of 75 cups
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DLE Bleed Valves
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DLE Principles
DLE Combustor Operating Modes
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BERRIFTF s
Number of cups lit -
T —
27
A,

Sub Bumer modes needed for lower T2's
T0deg F and lower
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DLE Principles

Enhanced
Lean
Blow

Out
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DLE Principles

Single Piece Field Replaceable Pre-mixer

DLE Fuel System

On-Engine Components

Acoustic Baffle
(Elkhorn) (PX36)
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Acoustic Vibration Sensor

.
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DLE Fuel System

On-Engine Components

Gas
Manifold

Support
(for shipping)

12
Staging
Valves

5 Gas Fuel
Manifolds
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DLE Fuel System
Off-Engine Components

Double Block
(Shut-off)
Valves
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DLE Fuel System

Off-Engine Components

Gas Fuel Strainer
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DLE Fuel System

Off-Engine Components

Fuel Metering Valves
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DLE Fuel System Drain Valves

Off-Engine Components - =

* U TD 20 CALLONS [T LT OF WASH 0LUTION//WATER
FOR TYPICAL SINGLE WASH ~ DOUBLE RINSE CYCE
ACTUAL VOLUME WILL DEPEND ON CUSTOMER USAGE
GAS OPERATION:

Drain Valves
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Gas Fuel Supply Gas Fuel Skid

Manual
Isolation Valve

. Pneumatic
Isolation Valve

Gas Fuel:

» 675 psig (46.54 Bar)

= 22600 PPH (10251
kg/hr)

T

« Filtered to 5p

Pneumatic
Vent Valve

19
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Gas Analysis Skid PF+ DLE System
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