LY

Sy o faerd
@ st

¢, . shms: eIfeTa 1 ST

‘\_

WY

NORTH-WEST




%

() , ‘ ’

: www.nwpgcl.gov.bd

https://wwW.facebook.com/NWPGCL/



gy,
B

o 38

B
£
|
|







Major Inspection of Bheramara CCPP
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Real time Compressor Health Compressor Fouling
DCS- Function Block Diagram (FBD) HMI Mimic

- : DCS- Compressor Efficiency monitoring System

,Gas Turbine- Vent Valve Blow-off Valve-
Preventive Maintenance Current Path
Resistance

:Vent valve Blow-off valve- current path- resistance
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Steam Turbine- Water Supply System WTP Control Room

WTP Control Room- HMI
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Gas Turbine Generator- Stator Winding- Health
Generator- Partial Discharge Analyzer

- :GTG- Partial Discharge Analyzer
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STGSU Transformer Annual Maintenance Transformer
Centrifuge Breakdown voltage (BDV)
Transformer body Transformer LV side oil
leakage rectify rubber gasket Silica gel breather
Silica gel Silica gel
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Major Inspectlon(MI) 2023 MELCO TA
Steam Turbine Generator (STG) Rotor Pull out Generator
Rotor Check Rotor High pressure air
Cooler Leakage test Eddy Currenttest Rotor Non-destructive
Test (NDT)
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Unit Auxiliary Transformer(UAT) Annual Maintenance

Transformer body Transformer Alarm Trip Circuit
check On Load Tap Changer(OLTC) Gearbox
Marshalling box relay magnetic contactor

e

s o v RN
Major Inspection(MI1) 2023 MELCO TA GAS
Turbine Generator (GTG) Rotor Pull out Generator

Rotor Check Rotor High pressure air
Cooler Leakage test Eddy Currenttest Rotor Non-destructive Test
(NDT) Customer End  Generator
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HP Purge Air Compressor Inspection

HYBRID
ATIR COMPRESSOR

Nozzle
air sweeping- GT HP Purge Air Compressor
air supply HP Purge Air Compressor- Parameters-
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(GTG) Protection 7
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Synchronization- Synchronization- Faulty
Protection protection
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Cooling Water Forebay (CW Forebay) () Corrosion
Inhibitor Dosing
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Major Inspection of Bheramara CCPP

The first Major Inspection of Gas Turbine (GT) & Steam Turbine (ST) of Bheramara 410 MW
Combined Cycle Power Plant has been successfully completed on February-2023. The
Manufacturer of the GT & ST is Mitsubishi Heavy Industries (MHI). The inspection was carried
out under the Long-Term Service Agreement (LTSA) contract between North-West Power
Generation Company Limited (NWPGCL) & Marubeni Power System Corporation (MPSC) who
is authorized representative of Mitsubishi Power Asia Pacific Pte. Ltd. This LTSA is a separate

project financed by JICA.

General Specification of Main Equipment:

Specification | Gas Turbine Steam Turbine
Model M701F4 SRT-35.4-AX
Type Single Shaft Turbine Single Cylinder Condensing Reheat

Turbine

Rated Power

287.80 MW @ ambient. Temp 35 °C

140.4 MW

Rated Speed | 3000 rpm

3000 rpm

Inspection and Maintenance intervals:

Inspection Period Type of Inspection (GT) Type of Inspection (ST)
(GT EOH)
1% (12,000) CI (Combustor Inspection) N/A
2" (24,000) TI (Turbine Inspection) Valve Inspection
3 (36,000) CI (Combustor Inspection) N/A
4" (48,000) M1 (Major Inspection) M1 (Major Inspection)
5t (60,000) CI (Combustor Inspection) N/A
Milestones in planned inspection:
Activities GT | ST

Unit Shutdown

Unit was stopped from 29th November 2022

EOH of GT/ Running Hour of ST 50,844 32,408
Turning Stopped 10/01/2023 10/01/2023
Turning Started 18/02/2023 18/02/2023
Synchronized after Outage 19/02/2023 20/02/2023
Commissioning after Combustion 22/02/2023 21/02/2023
Tuning
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Key Activities on GT:

Inlet Section

IGV dismantling after lifting of inlet casing, Magnetic Testing (MT) of IGV blades,
blade angle adjustment after reinstallation

Dye-Penetrant Test (DPT) and Ultrasonic Testing (UT) of Thrust bearing pad,
pressure simulation test after re-assembling of bearing

UT and DPT performed in number two journal bearing pad, liner and oil ring
Coupling of GT and Generator after finishing major works

Compressor Section

Visual Testing of compressor casing, Row 1,2 & 3 Blade ring after lifting up

DPT and MT performed in diaphragms/fixed vane after disassembling. One diaphragm
section of 12" stage replaced due to wire cut mark.
Combustor Section

Visual Testing comp-comb casing, torque tube cover & bypass valve after lifting up
DPT of nozzles, transition piece, cross flame tubes
Fuel Nozzles, Combustor Basket and Transition Pieces are replaced as hot parts

Turbine Section

Visual Test of turbine casing, blade ring of stage 1, 2, 3 & 4 after lifting up

DPT of Seal ring housing of stage 1, 2,3 & 4

Vane Segment and Ring Segments of all four (4) stages are replaced with new ones
as hot parts

Rotor Section

MT performed on compressor blades, discs & turbine blade root after rotor lifting up
and cleaning.

Cleaning of compressor blades, rotor balancing ports, rotor cooling holes,

Blades of all four stages are replaced with new one as hot part.

Rotor air baffle replaced as reliability enhancement items.

Rotor installation after finishing of above-mentioned works.

Exhaust Section

Visual Testing of exhaust cylinder, exhaust manifold and expansion joint.
Ultrasonic testing and Dye Penetrant testing of number one journal bearing pad, liner
and oil ring.

GT Auxiliary Section

Overhauling of main lube oil pump A & B, emergency lube oil pump
Replacement of control oil pump A

Replacement of lube oil cooler — A (Plate Heat Exchanger)

Lube oil and control oil flushing
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Key Activities on ST:

Turning device section
= Turning device removal and lift up
» Visual inspection of gear teeth
= Cleaning and reinstallation of turning device
LP casing section
= LP casing lift up
= Visual and DPT inspection performed in welding joint sections
= LP casing installation

HIP casing section
= Gland seal ring removal
= HIP casing lifting up for NDT inspection
= Honing of diaphragm performed after removal from casing body
= Visual Test, MT & DPT performed in different sections of diaphragm
= Welding repair of micro crack observed in diaphragm during inspection

Rotor section
= Nozzle chamber lift up
= NDT inspection performed in dummy ring after lifting up
= Honing performed in Rotor after lifting up
= VT and MT inspection performed in rotor body, journal and thrust bearings and
integral blade profile
= Rotor installation after clearance check
= Alignment check
= Gland seal ring installation
= Nozzle chamber installation
= Dummy ring installation

Valve section
= HPSV, HPCV, ICV & RSV valve lift up
= NDT inspection of main valves component
= Lapping of main valve seat and contact check
= Movement check & calibration after installation

Auxiliary Section
= Lube oil PHE-B replacement
= Lube oil flushing
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Some Photographs of Major Inspection (MI)
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Flgure GT Air Inlet Duct installation Figure: GT Turnlng Gear Transportation Work
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Site Visit of CE (P&D) & PD (LTSA-Bheramara) Group Photo Before GT Rotor Installation
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