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      òWe get a detailed breakdown on equipment costs 

and man/hours to service that gives us important 

business benefits. Without the use of the PI 

System, it would have taken us several months to 

gather and analyze the information.ó 

  Angela Rothweiler, Principal Engineer 

 

  

  

 

Customer Business Challenge Solution Customer Results / Benefits  

PSE&G: Condition Based Maintenance 

ÅProviding the highest reliability Power 

Distribution is requirement  

 
ÅMinimize Maintenance Costs 

 
ÅSignificant liability risk and system outage 

potential from old equipment vulnerable to 

failure 

ÅImplemented automatic data collection and 

notifications to SAP PM 

 
ÅSet up standard business rules for condition based 

maintenance using the PI  System Analytics 

 
ÅProvided focused view into equipment  

 
ÅProvided Financial access to data by Business 

Objects query 

 

ÅHolds Reliability award for Mid Atlantic States 

for last 7 years  

 
ÅNamed most reliable Power Company in 

America 

 
ÅFocused maintenance expenditures on needed 

targets 

 

POWER & UTILITIES 

http://www.pseg.com/index.jsp
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Functional Areas 
ÅData Collection 

ï SAP Asset Information  

ï Time-Series Data Collection Application 

ï Diagnostic and Inspection Data 

ÅAsset Analysis and Reporting 

ï Condition Assessment 

ï Work Prioritization 

ï Alerts / Notifications 

ÅMaintenance Management 

ï Measurement Points 

ï Maintenance Plan Modifications 

ï Notifications 

Data Collection 

Analysis & Reporting 

Maintenance Management 

Raw data 

Measurement points 

Notification 

Feedback 
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Data Collection & Consolidation 

PI 

System 

HDW 

MV90 

ESOC PI 

PI - OPC 

Hydran 

Doble 

SAP-PM 

Diagnostic data 

Delta-X 

MDT 

Transmission SCADA 

Distribution SCADA 

Transformer loads 

PI Manual Logger 

Weekly substation inspection 

SAP order history and 

technical object updates 

Transformer oil analysis 

Gas equipment results 

Breaker Tests 

Electrical test 

results 
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Condition Assessment Overview 
Å Calculation Structure 

ï CA = F1(M1) + F2(M2) + F3(M3) + é 

ï Factors driven by data available 

ï Example Factors 

Å CM Cost & Count for Past 6 Months  

Å Operation Count for Past 6/12 Months  

Å Gas Analysis ï Change over time  

Å Average Load over Time  

Å Peer Groups 

ï Apply calculations by peer group 

ï Voltage, Class, Type 

ï Example Groups:  

Å 26KV ï 69KV GCB 

Å 138KV+ Power Transformer 

Å LTC Vacuum Tanks 



Criticality 
ÅCalculation Structure 

ï CA = F1(M1) + F2(M2) + F3(M3) + é 

ï SAP Static Factors 

ÅVoltage 

ÅLocation 

ÅReplacement Cost 

ÅAge 

ÅPeer Groups 

ï Apply calculations by Equipment Class 

ï Example Groups:  

ÅGas Circuit Breaker 

ÅPower Transformers 

ÅUse as a tie breaker in Condition Assessment evaluation 
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Substation Inspection Process 

PI

SAP PM

Measurement Points

Maintenance Plans

Equipment

CAD

Notifications 

PM Orders 
Measurement Document 

Interface 

Triggers 

PI-ML Tours

Order & Status Updates 

Data 

Tour 

CAD/PI  

Tour and Values 

Job and Status 

ü SAP generates inspection order  
ü CAD Auto-dispatch orders to operators groups  
ü Operator collects inspection data via PI -ML and sends to PI System 
ü PI System evaluates data and generates SAP notifications or transfers measurement document to SAP and creates e-mail 

notifications  

PI Manual Logger 

database 

PI Manual Logger 

Data entry 



SAP BI Webinar 2009 
PSEG T&D CBM 
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Complete Solution 

ÅAsset Synchronization 

ÅData Collection and historization 

ÅStandardized calculations 

ïCritical Assessment Standardized 

ÅOrchestration 

ÅPortal for Visualization 

ÅWork process to support 



GETTING STARTED QUESTIONS 



Getting Started Questions 
ÅAre assets constantly changing 

ÅVolume of assets 

ÅIs interest centered around subset of high value assets 

ÅIf PI System already exists has a formalized PI Tag naming convention been 
established 

ÅDoes the SAP naming convention allow for desired equipment selection 

ÅWhat standards for technology are in place 

ÅAre you interested in back-end integration, visualization or both 

ÅWhat are the business processes around data maintenance 

ÅIs the source of expertise on equipment available 

 



ASSET SYNCHRONIZATION 



PI System Data ï PI AF Model  



EAM Smart Connector Package ï Requires SAP ECC 6.0 
EhP3 

Å IndividualMaterialByIDQueryResponse_In ï ECC_INDIVIDUALMATERIALIDQR 

Å IndividualMaterialsimpleByElementsQueryResponse_In ï ECC_INDIVIDUALMATERIALSELQR 

Å InstallationPointByIDQueryResponse_In ï ECC_INSTALLATIONPOINTIDQR 

Å InstallationPointSimpleByElementsQueryResponse_In ï ECC_INSTALLATIONPOINTSELQR 

ÅMaintenanceOrderCreateRequestConfirmation_in ï ECC_MAINTENANCEORDERCRTRC 

Å MaintenanceRequestCreateRequestConfirmation_In ï ECC_MAINTENANCEREQUESTCRTRC 

Å MeasurmentReadingERPCreateRequestConfirmation_In ï ECC_MEASURMENTREADINGCREATE 

ÅMeasuringDeviceERPSimpleByElementsQueryResponse_In ï ECC_MEASURINGDEVICE001QR 

ÅMeasuringDeviceERPByIDQueryResponse_In ï ECC_MEASUREINGDEVICEIDQR 

Å MeasurmentReadingERPSimpleByElementsQueryResponse_In ï ECC_MSMTRDNG001QR 

Å ParentIndividualMaterialERPSimpleByIndividualMaterialQueryResponse_In ï ECC_PARINDIVMATL004QR 

ÅMeasuringDeviceERPCreateRequestConfirmation_In ï ECCMSRGDVCECRTRC 

ÅSubordinateIndividualMaterialERPByIndividualMaterialQueryResponse_In ï ECC_SUBORDINDIVMATL004QR 

Å UnitOfMeasureByDimensionQueryResponse_In ï ECC_UNITOFMEASUREBYDIMQR 

 

 

 



Installation Points or Functional Locations 



Individual Materials or Equipment 



Measuring Devices 



Components for Asset Synchronization 

SAP Web Services 

OSIsoft AF Model 

Web Services 

 AF Model 
Orchestration 

 Custom Development 

PI System Tags 



SAP BAPI ï no support for meter info 

ÅBAPI_FUNCLOC_GETDETAIL  

ÅBAPI_FUNCLOC_GETLIST  

ÅBAPI_EQUI_GETDETAIL  

ÅBAPI_EQUI_GETLIST  



DATA COLLECTION AND 
HISTORIZATION 



Interfaces 

Å400+ Interfaces 

ÅManual Data Collection 

ÅTag Naming Convention ï Standardize on something 
that adapts to equipment easily 



STANDARDIZED CALCULATION 



PI Totalizers 
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Performance Equations 
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PI ACE (Advanced Computing Engine) 
ÅTotalizers and Performance Equations on a tag by tag basis 

ÅFeatures: 

ïStructure helps to organize computations 

ïCalculations are programmed and thus can have any level of complexity and 

access information external to PI System 

ïScheduler for triggering of calculations 
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OEE 

ÁComprised of three data points 
ÁAvailability = 
Á(Operating time ï Downtime) / Total Operating Time 

ÁPerformance = 
ÁTotal Output / Potential Output 

ÁQuality =  
ÁGood Output / Total Output 

 

OEE is then calculated by multiplying those factors: 

OEE = Availability*Performance*Quality 



DATA ORCHESTRATION AND 
TRANSPORT 



Orchestration Mechanisms 
 

ÅPI System data/events 
ïPush                   vs.   Pull        

 

 

ÅMiddleware - Messaging/Orchestration between systems 
 

ïNone 

ïMicrosoft BizTalk 

ïSAP-PI System 

ïSAP MII (and PCo) 

ï. . . . . . .  

 



Notifications 



Retrieve measurement Readings from 
external system into PI System 



EMAIL 

XML 

XSL 

Web Service 

PI Notifications SAP System 

XML  Data Flow 

XML Delivery Channel (PI Notif. toolkit ï vCampus) 

X 
X 

X 



Wind Turbine Element  instance for NY ISO reporting 



Notification ï Periodic ï every 30 seconds 



Notification ï Content includes XML requirements 



Notification ïXML  file  



SAP System 

PI System to Microsoft BizTalk 

SQL Server Agent 

PI Server 

PI Web Services SAP Web Services 

Stored Proc 



Files  PI Web Services  

BizTalk ï Messaging and Orchestration ï 1/2 

PI Web Services 



BizTalk ï XML message stitching and mapping 



Measurement Doc to SAP 

ÅPI Notifications - XML 

 

ÅMicrosoft  SAP adapter 

 

ÅBizTalk 

 

 

 * PI Notif. can also directly call a SAP web service 

* 



SAP MII PCo  Management console UI PI AF ï SAP Measurement Point 11459  



PI Notification  XML Microsoft SAP Adapter XML 

RFC  call Measurem_Docum_RFC_Single_001 





 

MEASUREM_DOCUM_RFC_SINGLE_001  

MEASUREM_DOCUM_RFC_SINGLE_002  

MESUREM_POINT_RFC_SINGLE_002  

MEASUREM_DOCUM_READ_INTERVAL  

BAPI_ALM_ORDER_MAINTAIN  

BAPI_ALM_ORDER_GET_DETAIL  

BAPI_ALM_ORDERHEAD_GET_LIST  

BAPI_ALM_NOTIF_CREATE  

BAPI_ALM_NOTIF_DATA_MODIFY  

BAPI_ALM_NOTIF_LIST_EQUI  

BAPI_ALM_NOTIF_LIST_FUNCLOC  

SAP BAPIôs supporting notifications and work 
orders 



SAP MII workbench UI 

MII 

http://www.sap.com/index.epx
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Tag Query ï Business Logic Services 

ÁTag Query (limit 128 tags) 
ÁFixed number of tags ï map directly to each tag property 

X122Pressure Ą TagName.1, etc. 
ÁVariable number of tags ï map comma separated variable list to TagNames 

property 

 
ÁPCo Read Query (1024 tags) available with PCo 2.1 and MII 12.2 
ÁCan be expanded to multiples of 1024 tags 
ÁCan also retrieve meta data from each tag. 
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Tag Query - BLS 
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PCo Query - BLS 
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PCo Sign up for PI System Event Notification 



Types of orchestration to be developed 

ÅCreating a Measurement Value 

ÅCreating a Notification 

ÅCreating a Work Order 

ÅMonitoring status and blocking further notifications and work orders while open 
requests exist 

ÅCreating, updating and deleting Equipment or Functional Locations 

ÅCreating Measurement Points 

ÅMapping measurement points to tags 

ÅReading a value from PI System 



Orchestration and Transport  
 

VData Access methods -    you choose 

 

VPush vs. Pull from PI System  -  you choose 

 

VMiddleware vs. No Middleware  - you choose 

 

 

 
 

 

 
 



VISUALIZATION 



SAP Enterprise Portal 
ÅOSIsoft RtPM Business Package  

ï Real-time PI System Information 15 sec updates 

ÅVisual Composer 

ï Access to SAP transactional information via BAPIôs and web services from SAP.  

ï Other SAP development tools such as Web Dynpro etc 

ÅCross Application development with eventing 

ÅBusiness Objects 

ï Business Warehouse information 

ï PI System data via web services ï data flattening 

ï Aggregated PI System data transferred to Business Warehouse 

ÅGeneric Portal Functions 



SAP MII  

ÅSAP Information 

ÅPlant and 3rd party information with MII components 

ÅCross application visualization development 

ÅXcelsius visualization integrated 



Microsoft SharePoint Portal  
ÅOSIsoft PI WebParts 

ï Real-time PI System Data 15 sec updates 

ÅBusiness Objects 

ï Business Warehouse information 

ï PI System data via web services ï data flattening 

ï Aggregated PI System data transferred to Business Warehouse 

ÅCustom Parts using web services 

ï Access to SAP information 

ÅMicrosoft toolset 

ÅGeneric Portal Functions 


