Prognostic Health Management
(PHM) System
for Monitoring Blade Vibrations in

Turbo Machinery
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PAN Blade Health Monitoring Capability
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Blade Health Monitoring Experience

AGILIS




Deployed System Pictures
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Every Probe sensing
Every Blade on
Every Revolution

System Configuration Overview
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Data Collection
Event Deflection
Event Trending

A

Ethernet /Internet
Communications

* 8 Sensors, up to 4 stages
» Weatherproof hardware

Sensor Length Conditioned Signal
6 Meters Max

UL Class | Division 2 Purge Air Power DAQ Computer with
AMS Software

ATEX Category 2 Class 3 Input Input




Prose Types and Ouanity
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Eddy Current- low cost, low maintenance, low resolution, larger case hole

Capacitive- low maintenance, high temperature, greater cost

Optical /' RE- small case hole, high resolution, greater cost, maintenance
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# Synchronous Non-Sync

1 — Knowledge of engine order Knowledge of frequency range

2 — Knowledge of engine order Knowledge of frequency range

3 — Knowledge of engine order Improved freguency solution
ﬂ LLess Assumptions ﬂ

4 — Single freguency solution Freguency & Nodal diameter calculation

>4 — Multiple Freguency Solutioni Freguency & Nodal diameter calculation




Probe Signal Triggering

Typical AMS 8 point Falling
and Rising Edge triggers

Aled _Average Falling edge data  Rising edge data
trlgger points averaged points averaged

Analog output is directly digitized and triggered in software.
Available triggers: veltage level, area averaging, clearance, and %, of pulse.
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Agilis Measurement System.
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Compressor,

Health Monitering System Outputs

Static changes can

be caused by:
-Cracks
-FOD impact
-Rubs

*Real-time checking for limit
excursions

Limit violations automatically
launch predefined actions:
-Alert control system
-Disable hardware
-Record data
-Send email or text

*Record trending data for
prognostic analysis
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Health Monitering System Outputs

Traveling Wave 2D Waterfall
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Health Monitoring System Outputs
)
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o Real-time checking for limit
violations

[= 1515

o Limit violations automatically
launch predefined actions:
-Alert control system
-Disable hardware
-Record data
-Send email or text

Blads Deflection {mils p-p)
W o - )

o Record trending data for
prognostic analysis




PN Health Monitoring System Outputs
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Time
Domain
Deflections

RPM
Mapped
Resonant
Responses
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Adjust speed

paseline Current Data

to align
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Compare current data

Relative Freg. Shift — Significant variation from average indicates possible crack

against a baseline to
detect small resenant

freguency changes

< 0.05% Freguency Shift
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» Real-time checking for limit violations

o Limit violations automatically launch
predefined actions:

-Cycle counting
-Alert control system
-Disable hardware
-Record data

-Send email or text

» Record trending data for prognostic
analysis
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Remote site monitoring
via satellite Internet
connection
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Agilis Measurement Systems, Inc.
sy 3930 RCA Boulevard, Suite 3000
Palm Beach Gardens, FL. U.S.A. 33410

AgilisMeasurementSystems.com
Phone: (USA) 561-626-8900
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