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Electricity of Lebanon hereby invite tenders for proposed contract for the maintenance of Hot
Gas Part and Generator bearing of Gas Turbine n° 2 at Tyr Power Plant and Seeks applications
from suitably qualified companies to the tender.

- The winning bidder will be awarded the contract and will be designated as the contractor.
- The contractor appointed will be requested to provide all resources including:

1- All tools and consumables and cleaning detergents and chemicals needed.

2- All welding and machining and drilling works needed.

3- Crane and lifting tools.

4- Necessary tools for bucket assembly and special measuring tools for IGV & rotor
clearances.

5- The necessary Insurance policy to cover his personnel on site.

6- Warranties on:

- Proper hot gas and generator bearing inspection.
- Parts installation.
- Devices calibration

- Start- up confirmation.
7- All necessary inspections and tests and calibration of all devices on the gas turbine, in
addition to a final report (presentation, recommendations).
8- All commissioning services.
9- All necessary documentation, catalogues and drawings.
10- Clearances checks.

Knowing_that the starting date of the services will be agreed upon after the machine
consumes the required operating hours (OH).

Important note:
The contractor must specify:

- The working hours per day, and working days per week.

— The mobilization time needed for the experts to be ready on site.
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Services Work Scope & COMMERCIAL MATTERS

The contractor shall provide the services of Mechanical Technical Advisor for Hot Gas Path
Inspection and Generator Bearing.

- PRELIMINARY REMARKS

Before starting the inspection make sure that all circuits are locked (CO2 — gas fuel — liquid fuel
— Main circuit breaker — starting device and power supply)

- Circuit breaker Q74/A507 panel off position

- 52G C.B. out of service

- Lube oil system and ratchet out of service

- DISASSEMBLY

1- Remove the roof panels.
2- Remove all piping :
e Liquid fuel lines
e atomizing air lines
e false start drain
3- Partial unbolting for:
e Fuel nozzles, spark plugs, flame detectors.
e Combustion chamber casings.
e Packing glands and adapters for cross fire tubes.
4- Removing exhaust walls.
5- Remove fuel nozzles.
6- Remove flame detectors and spark plugs.
7- Remove liners.
8- Remove packing glands, outer crossfire tubes and crossfire tubes.
9- Remove forward flow sleeves.
10- Remove combusting casings.
11- Check rotor/stator concentricity.
12- Removing auxiliary coupling.
13- Place mechanical Jacks.
14- Remove upper half turbine casing.
15- Remove transition pieces.
16- Remove Bull horns.
17- Remove wheel space thermocouples.
18- Remove the upper half first stage nozzle.
19- Check rotor/stator turbine clearances.
20- Remove lower half first stage nozzle.
21-Remove lower half second and third stage nozzle segment.
22-Remove lower half first and second stage shroud.
23-Remove first, second and third stage buckets if necessary for recoating or for clearances
measurement.
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Note:

-The contractor must take responsibility of all actions done during hot gas path inspection.
-The contractor will lead all instructions issued to EDL personnel.

For the Generator Bearing remove:
- Exciter frames

- Exciter stator

- Bearing vent line
- Oil pressure switches
- Sealing air lines

- Bearing oil feed and return lines
- End shield non drive end

- Winding cover non drive end

- Vibration sensor

- Labyrinth oil seals on bearing case

- Upper case bearing housing

- Upper half bearing

- Protective cover coupling drive end
- Rotor grounding system drive end

- End shield drive end

- Winding cover drive end

- Labyrinth oil seal load gear L.S. end
- Jacking non drive end

- Lower half bearing

- CONTROL AND INSPECTION

9-

10-
11-
12-

Inspect and test fuel nozzles using calibration test bench otherwise replace fuel nozzles

by new set

Inspect all flexible hoses or replace by new sets.

Inspect combustion liners, crossfire tubes, crossfire tube retainers.
Inspect transition pieces.

Inspect flow sleeves and combustion casings.

Inspect and test flame detectors and spark plugs.

Inspect auxiliary coupling.

[nspect exhaust and inlet duct on diffuser and write recommendations.

Clean and inspect inlet guide vanes.

Inspect first, second and third stage nozzle.

Inspect first, second and third stage buckets.

Inspect first, second and third stage shroud blocks (ND'T test).

13- Inspect first, second and third stage diaphragm segments of nozzle (NDT test).
14- Inspect and supervise welding repair on diffuser.

Note: a preliminary report should be delivered on site.

For the Bearing Inspection the Generator Bearing at opening and closing:
- Check oil flow to the Bearing (visiual)
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- Check clearances of:
e Journal Bearing

e Labyrinth oil seal
- Replace journal bearing if necessary

- Check clearances and measurement for new Bearing
- Check alignment at load gear to generator coupling at (opening and closing)

REASSEMBLY

1- Install auxiliary coupling.
2- Install first, second and third stage buckets (if dismantled previously)
3- Drilling, machining of first, second and third stage shroud where there is need to replace
by new set.
4- Installing first, second and third stage shroudes.
5- Install upper half second and third stage nozzle segments.
6- Install lower half second and third stage nozzle segments.
7- Install lower half first stage nozzle.
8- Install upper half first stage nozzle.
9- Install wheelspace thermocouples.
10- Check rotor/stator clearances.
11-Install bull horns.
12- Install transition pieces.
13- Check transition piece clearances.
14- Install upper half turbine casing.
15- Remove mechanical support jacks.
16- Check rotor/stator turbine concentricity.
17-Install combustion chamber casings and aft flow sleeves.
18- Install crossfire tube retainers, combustion liners, crossfire tubes, forward flow sleeves.
19-Install detectors and spark plugs.
20- Reassemble combustion chamber covers.
21-Install fuel nozzles.
22- Reassemble all piping:
e Liquid fuel lines (if any)
e Atomizing air line (if any)
e False start drain (if any)
e Washing system (if any)
23- Install liquid fuel check valves (if any)
24-Install the roof and panels.
25- Generator bearing reassembly
26- Site cleaning.
27- Start up.

TESTING and CALIBRATION:

a. pressure switches and gauges
b. pressure transmitters/transducers
¢. temperature switches
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d LVDT and servo coils
e. IGV positioning control
f. Pressure and temperature regulating valves

% YOU can find below list of devices to be checked, and calibrated where necessary.

SYSTEM SYMBOL DESCRIPTION
AA 20AB STARTING ATOMIZING AIR COMPRESSOR ISO
425 923 SOLENOID VALVE
CSA 20CB-1 COMPRESSOR BLEED SOLENOID 3 WAY VALVE
417 1071 NORMAL =B TO C OPEN : A CLOSED
SM 20CS-1
STARTING CLUTCH SOLENOID
421 522
SM 20DA-1 DIESEL ENGINE ACCELERATING SOLENOID 4
WAY VALVE
NORMALE =P TO PLUGGED PART A:B TO T OPEN
421 538 ENERGIZE TO LOCK SPEED CONTROL IN AN
EXISTING INTERMEDIATE POSITION
SM 20DA-2 DIESEL ENGINE ACCELERATING SOLENOID 4
WAY VALVE
NORMAL =P TOA AND B TO T OPEN

421 538

ENERGIZE ONLY FOR MAXIMUM POWER
SM 20DV DIESEL (GAZ) ENGINE STOP VALVE SOLENOID
421 538 NORMAL = DE ENERGIZED, RUN POSITION
TO 20FL-1 LIQUID FUEL STOP VALVE SOL (VALVE)
418 1019 NORMAL = OPEN
IGV 20TV-1

TURB COMPRESSOR IGV SOLENOID VALVE

469 556

& m

S

o Page




LO 23QA
MOTOR SPACE HEATER FOR 88 QA
416 1006
LO 23QT-1 IMMERSION HEATER LUBE OIL TANK
416 938 10.2 KW 400 V 3.PH
AA 26AA-1 ATOMIZING AIR TEMPERATURE SWITCH
425 922 INC OPEN : 275+5°F NORMAL = NC DPDT
HV 26BT-1 TURB. COMPART. HIGH TEMPERATURE ALARM
436 1107 INC OPEN : 300+-5°F NORMAL NC DPDT
SM 26DW COOLING WATER TEMPERATURE DIESEL ENGINE
421 973 SWITCH OPEN WHEN T RISE ABOVE 199+_4°F (93 ¢)
LO 26QA-1 LUBE OIL HEADER HIGH TEMPERATYRE AL
416 229 INC OPEN = 165+_ 3°F (74 c) NORMAL = NC DPDT
LO 26QL-1 LUBE OIL TANK TEMP. HEATERS ON/OFF
DEC CLOSE = 60+_5°F (16 c)NORMAL = NC DPDT
416 938
INC OPEN 70+_5°F (21 ¢)
LO 26QN-1 LUBE OIL TANK TEMP NORMAL
416 938 IN CLOSE =50+ _5°F NORMAL = NO DPDT
LO 26QT-1A,1B LUBE OIL HEADER HIGH TEMPERATURE TRIP
416 229 INC OPEN = 175+_3°F (80 c) NORMAL NC DPDT
CcD 28FD-2T3,7T8 FLAME DETECTOR COMBUSTION
CHAMBERS N°2,3,7&8
DIGITAL LOGIC: 1 = NO FLAME: O = FLAME
415 1121
DIGITAL OUTPUT DIRECTORY INTO
SPEEDTRONIC PANEL
CSA 33CB-1T2 COMPRESSOR BLEED VALVE LIMIT SWITCH
11 TH STAGE CLOSED : ABOVE 25% LOAD
417 1022
OPEN BELOW 20% LOAD NORMAL NO SPST
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SM 33CS-1 STARTING CLUTCH LIMIT SWITCH
NORMAL=(2) NC OEC RETRACT. & DISENGAGED
421 538 CLUTCH NORMALY STAYS ENGAG. EXEPT WHEN
UNIT IS RUNNING OR COASTING DOWN
LF 33FL-1 LIQUID FUEL STOP VALVE LIMIT SW
NORMAL=SWITCH ACTUACTED & CONTACT OPEN
e o WITH STOP VALVE CLOSED NORMAL=NC OEC
cD 39V-1A,1B VIBRATION SENSOR TURBINE
TEMP. 392°F MAX . OUTPUT VOLTAGE AT
415 1218
1"/SEC = 150 Mv (BEARING 1) PEAK
CD 39V-3A,3B VIBRATION SENSOR TURBINE
TEMP. 455°F MAX OUTPUT VOLTAGE AT
415 1218
1" SEC = 150mV (GENERATEUR) PEAK
cD 39V-4A 4B,5A VIBRATION SENSOR TURBINE
TEMP. 392°F MAX . OUTPUT VOLTAGE AT
415 ALTERNATEUR
1"/SEC = 150 mv (Generator) PEAK
SM 43DE DIESEL ENGINE CONTROL SW
421 1104 NORMAL = (2) NO CES
SM 43HR HYDRAULIC RATCHET CONTROL SWITCH
421 1104 NORMAL = (2) NO CES
FP 45FA-1A,1B FIRE DETECTOR ACCESSORY COMPT
426 1112 IN CLOSE =600°F NORMAL NO SPST
FP 45FA-2A,2B FIRE DETECTOR ACCESSORY COMPT
426 1114 IN CLOSE =600°F NORMAL NO SPST
FP 45FT-10A,10B FIRE DETECTOR TURB COMPT
426 1103 IN CLOSE =600°F NORMAL = NO SPST
FP 45FT-1A,1B FIRE DETECTOR TURB COMPT
426 1103 IN CLOSE =600°F NORMAL = NO SPST
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FP 45FT-2A,2B FIRE DETECTOR TURB COMPT
426 1103 IN CLOSE =600°F NORMAL = NO SPST
FP 45FT-3A,3B FIRE DETECTOR TURB COMPT
426 1103 IN CLOSE =600°F NORMAL = NO SPST
FP 45FT-9A,9B FIRE DETECTOR TURB COMPT
426 1103 INC CLOSE =600°F NORMAL = NO SPST
AA 63AD-1 ATOM AIR COMPART. DIFF PRESSURE SWITCH
425 926 INC CLOSE 11+3 PSIG DEC OPEN
6+2 PSIG NORMAL = NO CEC
LF 63FL-2 LIQUID FUEL PRESSURE (DOWNSTREAM)
UP STREAM OF STOP VALVE
424 926
INC CLOSE 20+_2 PSIG DEC OPEN 16+-1 PSIG
TO 63HL-1T3 HYDRAULIC OIL TRIP CIRCUIT PRESSURE
LIQUID FUEL SYS
418 926 IN CLOSE =24+-2 DEC OPEN = 20+-1 PSIG
NORMAL = NO CEC
HS 63HQ-1 LOW HYDRAULIC OIL SUPPLY PRESS ALARM
ALARM AND/OR AUX HYDRAULIC PUMP START
IN CLOSE =1150+40 -DEC OPEN=1050+-30PSIG
434 926
NORMAL = NO CEC
LO 63QA-2 LOW LUBE OIL PRESSURE ALARM
INC CLOSE =16+2 -DEC OPEN = 12+-1 PSIG
416 926
NORMAL = NO CEC
SM 63QD DIESEL ENGINE LUBE OIL PRESSURE
INC CLOSE (9+-2) DEC OPEN 4+- 0.5 PSIG
421 926
NORMAL = NO CEC
LO 63QL LOW LUBE OIL PRESSURE
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EMERGENCY PUMP START

INC OPEN (20+-2) DEC CLOSE 6+-1 PSIG

416 926
NORMAL = (2) NC OES
LO 63QT-2A,2B LOW LUBE OIL PRESSURE
TRIP LOAD (GENERATOR)
416 ALTERNATEUR IN CLOSE (9+-0.5) DEC OPEN 8+-0.3 PSI
NORMAL = (2) NO CEC
CSA 63TK-1T2 TURB SHELL & EXHAUST FRAME BLOWER
DISCHARGER PRESSURE SW
417 A132 CLOSE : ABOVE 153 IN.H20
NORMAL = NO CEC
LF 65FP LIQUID FUEL PUMP (BYPASS VALVE)
SERVO VALVE
424 533 RATED FLOW :1 GPM AT 1000 PSIG
FLUID HYD. SUPPLY OIL AT 1200 PSIG
LO 71QH-1 HIGH LUBE OIL LEVEL ALARM
416 1038 SEE LUBE OIL SCHEMATIC (ML ITEM 0416)
NORMAL NO OEC
LO 71QL-1 LOW LUBE OIL LEVEL ALARM
416 1038 SEE LUBE OIL SCHEMATIC (ML ITEM 0416)
NORMAL NO OEC
LF 77FD-1T3 FLOW DIVIDER MAG PICKUP SPEED
424 910 EXPL. PR COIL RES. 550. 650 OHMS
TEMP. -65 TO +450°F
MAGNERTIC PICK-UP GAP = 0.07+0.002 IN
CD 77NH-1T3 HIGH PRES SET MAG PICKUP SPEED
415 546 EXPL. PR COIL RES. 170.210 OHMS

—

7F

TEMP. -65 TO +450°F-LOCATION= COMPRESSOR
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STUBSHAFT - MAG. PICK-UP GAP
0.050+0.005 IN
IGV 90TV-1 TURBINE INLET GUIDE VANE SERVO VALVE
469 556 MOOG MODEL : 77184 RATED FLOW 5 GPM AT
1000 PSIG FLUID HYD. SUPPLY OIL AT 1200 PSIG
CcD 96SP-1,10 SPARK PLUG COMBUSTION CHAMBER
415 1214 1 AND 10
CD 95TR-1,10 IGNITION TRANSFORMER FOR 95SP
415 1213 0.45 KVA PRI 220 V 15000 V
25 MA 50 HZ
CSA 96CD-1 COMPRES. DISCHARGE PRESSURE TRANSMITTER
417 557 RANGE 0-200 PSIG - ADJUSTEMENT ON
CONDITION PRESSURE OUTPUT TRANSDUCER
ZERO 0 PSIG 0+0.05 VOLTS "ZERO"
MAXI 200 PSIG 510.06 VOLTS "GAIN"
IGV 96TV-1T2 INLET GUIDE VANE LVDT
469 548 KALVICO 1.5 IN GM 5777
IGV ACV1-1 IGV HYDRAULIC CYLINDER ACTUATOR
469 556 INCLUDES 90TV1 AND VH3
CD CT_DA-1T2 COMPRESSOR DISCHARGE TEMPERATURE
415 637 ANNULUS LEFT AND RIGHT
CD CT_IF-1T2 COMPRESSOR INLET THERMOCOUPLE
415 637
LO LT_B1D-1A,1B LUBE TEMPER . N° 1 TURBINE BEARING DRAIN
416 637
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LO LT_B2-1A1B LUBE TEMPER . N° 2 TURBINE BEARING DRAIN
416 637
LO LT_BT1D-1A,1B LUBE TEMPER . N° 1 THRUST BEARING DRAIN
416 637
LO LT_G2D LUBE TEMPER, N° 2 GENERATEUR DRAIN
416 ALTERNATEUR
LO LT_RG1D LUBE TEMP. N° 1 RED. GEAR BEARING DRAIN
416 ALTERNATEUR
LO LT_TH-1A,1B LUBE TEMPERATURE TURBINE HEADER
418 637
LO VPR1 HYDRAULIC TRIP PRESSURE REGULATO VALVE
416 934 SETTING 50+2-0 PSIG (CRACK AT)
LO VPR2 LUBE OIL HEADER PRESSURE REGULATOR
VALVE
418 1023 SETTING 25+2-0 PSIG
SM VPR38 STARTING TURBINE GAS PRESSURE
REGULATOR/STOP VALVE
421 916 SETTING 51 PSIG NOT AJUSTABLE
oS VPR3 COMPENSATOR HYDRAULIC SUPPLY PUMP
(IN PUMP)
434 627 SETTING 127525 PSIG
AA VPR68 PRESSURE REGULATOR START. AACOMPRESSOR
ISOLATION VALVE
425 923 SETTING 552 PSIG
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SM VR13 DIESEL LUBE OIL PRESSURE RELIEF VALVE
421 916 SETTING 35 5 PSIG
LO VR1 MAIN LUBE PUMP PRESSURE RELIEF VALVE
416 1016 SETTING 65+2-0 PSIG
HS VR21 MAIN HYDRAULIC OIL SUPPLY PUMP PRESSURE
RELIEF VALVE
434 947 SETTING 1350+25 PSIG
SM VR23 TORQUE CONVERTER CHARGE PUMP PRESSURE
RELIEF VALVE
421 916 SETTING 5+2 PSIG
LF VR27 FUEL OIL SUPPLY PRESSURE RELIEF VALVE
424 910 SETTING 87+2.9 PSIG
LF VR4 PUFF PRESSURE RELIEF VALVE
424 516 SETTING 105050 PSIG
SM VR5 RATCHET PUMP RELIEF VALVE
421 522 SETTING 1325+25 PSIG
LF VS1 FUEL OIL STOP VALVE
424 511 BODY 1.25 IN- RATING 600 LB ASA TRIM
15 IN - LIFT 436 IN
CYLINDER DIA . 6.5 IN OIL PRESS 55 PSIG
CW VTR1 BRG HEADER TEMPERATURE REGULATER VALVE
420 1035 SETTING 12043 °F
] VTR2-1 ATOMIZING AIR PRECOOLER AIR DISCH.
TEMPERATURE RGLTR VALVE
420 1027 VALVE SETTING 225+3°F
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ELECTRICITE DU LIBAN
"Etablissement Public"

S Jgaa ¥ 2 Gata

Uga Jara 8 Al A ) ds gaaall Jo A Ul g Ay sal) Alluall JlesY dils

Sy e g3aYl a e,

................................................................... olial a8 5all Ll

228 ik gl ¢ pgea Jara B ALY 4560 Ao ganall o AjUally 4ppal Asall Jues ¥ dlall Loyl
sl p ilimdail] maes 48 Lay colial 81 gl Jlaaslyg Jay il yido alSaY 1885 cilapaill y Juaidy)

) pa | 8 .
Al Jue¥ g o Ay
T.V.A. Gs% | T.V.A. Qs
Disassembly of parts, assessment, replacement
Lot of the parts where needed, and the final
Assembly. \
TVA G0N 1ottt ee i eete e et e et e en e eneaeeseeaes b ae et e s ene e Al 5l Ca YL Laié
Lot Devices check and calibration
Y
IV DB st o 5 S S R AR Al 8 ) L das
Lot Testing and commissioning ending with
successful start-up of the turbines. ”
TVA 53 o eieeeeeieeeeeeeeeeeaeesensessenseaseseesensesebensenseneesenaeneanearenaen Al 5 o YL L
Lot Submittal of final approved report.
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