Time Delay Technique for
Pinpointing PD Noise on
Combined Cycle Systems

Troy Coleman, Plant Technical Services
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Puget Sound Energy

A >1 Million Customers

A 772 MW Wind
A 3 Farms

A 276 MW Hydro
A 2 Projects

A 2481 MW Thermal
A 11 Sites G =

A 3529 MW Total S
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Lower Snake River Wind Project
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Generator Stator Partial Discharge

A Record data every 6 months A TGA-BP
A Pulse Qm (Magnitude) and NQN (Quantity)
A Check for changes in PD over time

‘Sumas Gas Turbine Generator
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Goldendale, 1:1 Combined Cycle

GE 7FA Gas Turbine

A 168 MW

A 18 kv

Siemens Steam Turbine
A 84 MW

A 13.8kV
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High System PD (1000-17000 mV)

Date Machine (A phase) System (A phase)

Bipolar Machins FD Bipolar System Activity
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Needed to use a 10:1 Attenuator to capture PD.
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Hunting the elusive PD signal

A High System PD throughout plant
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Need distance between both couplers

Between Jystem
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Adding Additional Coupler

®

Generator

U
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10 feet apart

Generator
Qrcuit Breaker
A
/ o~
A
l I Partial Discharge I

%“b‘? %"” g 80 pFQoupler
| Machine stem
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Generator Sep-Up
Transformer
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New distance between couplers

Between System  150ft

— ‘ Machine

=— Coupler Qoupler =
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Machine PD

% Machine System
Machine System
Goupler Goupler
]
Equal Lengths
Coax Cable
Machine System
o »~ O _
System Coupler receives pulse
® =- o after the Machine Coupler
O ¢ O System = Machine + Between Length
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System PD

Machine
Goupler Goupler
|

Equal Lengths
Coax Cable

Machine System
o »~ O '
System Coupler receives pulse
® =- o before the Machine Coupler
O ¢ O System = Machine - Between Length
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Between PD

Machine
Goupler Goupler
==

Machine System

o - O Pulse will arrive at one of the
O B O couplers before the other at a time
@ c o delay < Between Length

|System i Machine| < Between Length
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PDView Between Plot Technigue!
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Coupler
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PDView Plots

|Pulse Phase Analysis (no phase shlft]
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