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Reliability Staircase

Requirements: Process Overviewq
 Basic systems properly populated
 Effective change processes Optimization Tools

Process Overview

 Training in use of systems 
 Timely, accurate data
 Team approach

Efficiency Calcs & Alerts
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 Team approach
 Analytical tools
 Process view

Performance Monitoring & Alerting

Vibration Monitoring & Analysis
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Base Tools - Process Graphics, Trending, Runtimes
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Base Data –Historian, CMMS, PMs, SOPs, Doc Management



Real-time Data - Alerting versus Alarms

Control System 
High Alarm 
Triggered

Control System 
Shutdown 
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Alert Triggered
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Trending Away 
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Pump Example

P P G hiPump Process Graphic

A pump is made up of a motor coupling & pump unitA pump is made up of a motor, coupling & pump unit, 
but referred to as a “Pump”



Pump Data Sheetp
Insert Steve’s Example



Pump Process Graphic



Single Speed Pump Analysis



Variable Speed Pump Analysis
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                                   Time Interval Assumptions
Start (dd-mmm-yy hh:mm:ss) 01-Jul-08 12:00:00 g = 9.81 m/s2
End (dd-mmm-yy hh:mm:ss) 01-Jul-08 12:10:00 = 1017 kg/m3 
Interval 00:10:00

Tag Description Units Value Head (m)g p ( )
CAP-52_PI_8504.PV Suction Pressure barg    11.914
CAP-52_PI_8506.PV Discharge Pressure BARG 272.102
CAP-52_FI_8508.PV Flow Rate m3/hr  157.698

Pump Speed RPM    3428.2
Speed Percentage % 98.0

CAP-52_SI_8600.PV

2,607.9



Performance over Time Analysis



Pump Condition Overview



Efficiency Improvements



Additional Opportunities

Cooling System Surveillance
 Ability to detect heat exchanger problems in two 

stages
 Addition of temperature readings to detect fouling
 Addition of flow metering to detect erosion risk

Lubrication System Surveillance
 Ability to detect lubrication system issues

 Additional lube oil system measurements required



How to Make It Work?



Dashboard Solution

Dashboard powered 
by SharePointby SharePoint

AF Viewer

OSIsoft Enterprise 
Data Solution

Microsoft Sharepoint
SQL Integration

PI ProcessBook

AF Server

SQL Server

MOSS/WebParts

Enterprise Information 
Sources

CMMS Client
Corporate ERP

SCADA/DCS Graphics
M it i P MOSS/WebParts

PI

CMMS/MMS

Financial SystemControl System

Plant/Field 

Monitoring Programs
Manual Entry Data

Analytical Tools

yControl System

Manual Entry
Document Management



The PRIZE



Typical “Soft” Benefitsyp
 Schedule preventative maintenance & assign resources 

where they will do the most good
 Identify & track uptime to determined where & why 

equipment might fail & plan alternativesequipment might fail & plan alternatives
 Maintenance data enables reliability modeling which can be 

used to predict & avert failuresused to predict & avert failures
 Full audit trail on equipment performance & maintenance 

make it possible to collect on warranty related claimsp y
 Data allows equipment performance to be incorporated into 

the strategic planning process to meet corporate 
fperformance targets



Typical Monetary Benefitsyp y
 Allows common PM tasks on like equipment to reduce 

downtime & associated production losses – Maintworld
Magazine indicates that out of every 100 unplanned failures, 
20% can be eliminated with proper daily maintenance20% can be eliminated with proper daily maintenance

 Allows like equipment performing similar tasks to be 
compared across the organization to determine best 
practices

 Allows common failures to be monitored more effectively to 
t RCA & ti ti ti t b t ksupport RCAs & proactive corrective actions to be taken on 

similar equipment on other assets to minimize future 
downtime & production losses



Combining Data to Create New Information

Performance 
Begins to  

DDrop

Issue 
identified 5 
weeks later

Historian collects real time data 
from the control systems & 
combines it with information 
from corporate systems to

weeks later

from corporate systems to 
generate new solutions that 
identify emerging issues



Dashboard – Pump Overview



Questions?


