
Prognostic Health Management Prognostic Health Management 
(PHM) System (PHM) System 

for Monitoring Blade Vibrations in for Monitoring Blade Vibrations in 
Turbo MachineryTurbo Machinery
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NSMS FundamentalsNSMS Fundamentals
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Blade Health Monitoring Capability Blade Health Monitoring Capability 
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Blade Health Monitoring ExperienceBlade Health Monitoring Experience
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Deployed System PicturesDeployed System Pictures
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Deployed System PicturesDeployed System Pictures
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System Configuration Overview System Configuration Overview 

• 8 Sensors, up to 4 stages
• Weatherproof hardware
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DAQ Computer with
AMS Software

Conditioned Signal

Ethernet /Internet 
Communications

Sensor Length
6 Meters Max

Purge Air
Input

Power
Input 
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Machine 
Case

UL Class I Division 2

ATEX Category 2 Class 3
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Every Probe sensing 

Every Blade on 
Every Revolution

Data Collection
Event Deflection
Event Trending



# # SynchronousSynchronous NonNon--SyncSync

11 –– Knowledge of engine orderKnowledge of engine order Knowledge of frequency rangeKnowledge of frequency range

22 –– Knowledge of engine orderKnowledge of engine order Knowledge of frequency rangeKnowledge of frequency range

33 –– Knowledge of engine orderKnowledge of engine order Improved frequency solutionImproved frequency solution

Less AssumptionsLess Assumptions

44 –– Single frequency solutionSingle frequency solution Frequency & Nodal diameter calculationFrequency & Nodal diameter calculation

>4>4 –– Multiple Frequency SolutionMultiple Frequency Solution Frequency & Nodal diameter calculationFrequency & Nodal diameter calculation

Probe Types and QuantityProbe Types and Quantity

Eddy CurrentEddy Current-- low cost, low maintenance, low resolution, larger case holelow cost, low maintenance, low resolution, larger case hole

CapacitiveCapacitive-- low maintenance, high temperature, greater costlow maintenance, high temperature, greater cost

Optical / RFOptical / RF-- small case hole, high resolution, greater cost, maintenancesmall case hole, high resolution, greater cost, maintenance
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Probe Signal TriggeringProbe Signal Triggering

�

�

�

�

��

��

1����	�1����	�

/�����
���
�/�����
���
�

Typical AMS 8 point Falling 
and Rising Edge triggers

Typical AMS 8 point Falling Typical AMS 8 point Falling 
and Rising Edge triggersand Rising Edge triggers

Area Average 
trigger

Area Average Area Average 
triggertrigger

Analog output is directly digitized and triggered in software.  
Available triggers: voltage level, area averaging, clearance, and % of pulse.

Analog output is directly digitized and triggered in software.  Analog output is directly digitized and triggered in software.  
Available triggers: voltage level, area averaging, clearance, anAvailable triggers: voltage level, area averaging, clearance, and % of pulse.d % of pulse.
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Static changes can 
be caused by:

-Cracks
-FOD impact
-Rubs

Static changes can Static changes can 
be caused by:be caused by:

--CracksCracks
--FOD impactFOD impact
--RubsRubs
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Health Monitoring System OutputsHealth Monitoring System Outputs

•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

••RealReal--time checking for limit time checking for limit 
excursionsexcursions

••Limit violations automatically Limit violations automatically 
launch predefined actions: launch predefined actions: 

--Alert control system    Alert control system    
--Disable hardware Disable hardware 
--Record dataRecord data
--Send email or text Send email or text 

••Record trending data for Record trending data for 
prognostic analysisprognostic analysis
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Health Monitoring System OutputsHealth Monitoring System Outputs

Steady state Steady state 
frequency and frequency and 

amplitude amplitude 
monitoringmonitoring

System response System response 
characterization characterization 
and monitoringand monitoring

Traveling Wave Traveling Wave 
Analysis Analysis 

Individual Blade Individual Blade 
AnalysisAnalysis
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•• RealReal--time checking for limit time checking for limit 
violationsviolations

•• Limit violations automatically Limit violations automatically 
launch predefined actions: launch predefined actions: 

--Alert control system    Alert control system    
--Disable hardware Disable hardware 
--Record dataRecord data
--Send email or text Send email or text 

•• Record trending data for Record trending data for 
prognostic analysisprognostic analysis

Health Monitoring System OutputsHealth Monitoring System Outputs
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Time Time 
Domain Domain 

DeflectionsDeflections

RPM RPM 
Mapped Mapped 

Resonant Resonant 
ResponsesResponses

Health Monitoring System OutputsHealth Monitoring System Outputs



Health Monitoring System OutputsHealth Monitoring System Outputs

< 0.05% Frequency Shift< 0.05% Frequency Shift

Relative Freq. Shift – Significant variation from average indicates possible crackRelative Freq. Shift – Significant variation from average indicates possible crack

Adjust speed 
to align
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Current DataBaseline

Compare current data Compare current data 
against a baseline to against a baseline to 
detect small resonant detect small resonant 
frequency changesfrequency changes
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(4 or more probes)(4 or more probes)

Health Monitoring System OutputsHealth Monitoring System Outputs
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•• RealReal--time checking for limit violationstime checking for limit violations

•• Limit violations automatically launch Limit violations automatically launch 
predefined actions: predefined actions: 

--Cycle countingCycle counting
--Alert control system    Alert control system    
--Disable hardware Disable hardware 
--Record dataRecord data
--Send email or text Send email or text 

•• Record trending data for prognostic Record trending data for prognostic 
analysisanalysis
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Remote site monitoring Remote site monitoring 
via satellite Internet via satellite Internet 

connectionconnection
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Agilis Measurement Systems, Inc.
3930 RCA Boulevard, Suite 3000
Palm Beach Gardens, FL. U.S.A. 33410

AgilisMeasurementSystems.com     
Phone: (USA) 561-626-8900
-	�=�%6��&�CD,$EF*$G,:,


