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About Mitsubishi Hitachi Power Systems America, Inc.

« MHPSA is an industry leader in gas turbine technology.

« The MHPSA Remote Monitoring Center (RMC) monitors 70+
gas turbines around the world using the Pl System.

* Coupled with Asset Framework and Analytics, the RMC uses
the Pl System to drive R&D, mitigate potential issues,
troubleshoot problems, and distribute reports for customers.
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MHPSA Pl Systems Configuration

« From P & Q Lines two main
data sources configurations
are used. The data from the
P&Q line is first collected
using these interfaces.

0SC Router
Local Network

Plto Pl Interfaces

PIOPC interfaces
el
» 4
PI_UFL Interfaces

Remote P serve Buflr sever (3) 05C Cobective PI Samvers

« This data is then transferred
to the site/remote
Pl Server™, using either -
Pl Interface for OPC or
Pl Interface for UFL.

« The data will then be
transferred to Orlando
Service Center collective
Pl Servers™ using PI to PI
Interfaces located on Buffer
servers.
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MHPSA Pl Systems Configuration

e Once on the OSC PI Servers™ the data is now available to users
through various applications that include Pl ProcessBook®, PI
DataLink®, Asset Framework etc. Data is stored on archives with no
time limit.

« The configuration of the data sources are different, but in each
Instance the data flows from the controller to the Orlando Service
Center collective Pl Servers™,

« The framework of the quarterly report was based on this data
collection, as well as other tools that the RMC has developed.
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MHPSA Pl Systems RMC Developed Tools

« The RMC has created Tools utilizing Pl DataLink® and Asset
Framework that include the following:

» Start Up/Shutdown Comparisons

» Start Up/Shutdown Parameters Data Pulls
» 3 Day vs 10 Day Comparisons

» Swirl Analysis Tool

» Daily Chart Builder

» Quarterly Reports
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Quarterly Reports for Customers

Prepared Technical Information

* The Quarterly Reports provide segmented | SITE NAME
comparison data of the gas turbine’s major - ue pe oo wontorng cone
systems, along with a summary of issues ey peratons feper
b@ing tracked for an individual site. Date: 10/1/2016 - 1/1/2017

« The reports provide the ability to keep the
customer up to date on all long term and
short term trends and issues. e =G

« The original reporting tool was created using B ——
VBA and Macros in Excel. — T T
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Quarterly Reports for Customers

 These macros often failed, were difficult to 2=

&

troubleshoot, and the reports were difficult
to modify.

* New unit additions to the existing Excel
spreadsheets were time-consuming, and
iInputs necessary for the macros to run
were easily missed, causing failure.

* With every revision, several inputs needed
to be adjusted and likely failures occurred.

5 Microsoft Visual Basic fer Applications - QR4.1.1xlsb - [A_ButtonSubs (Code)]

% File Edit View Insert Format Debug PRun  Tools  Add-Ins  Window Help
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Sheet10 (ReportData)
heet11 (EOH_Summary)
heet12 (ChartConfigData)
heet13 (WaterWash_Summary)
heet14 (Table of Contents)
heet15 (TagData)

heet16 (EngUnitsData)
heet17 (CrossCheck Output)
heet18 (ImportData)

heet13 (Data Viewer)

heet2 (LTH-AF CrossRef)

3% Sheet20

heet21 (Appendix C)
heet22 (Summary)
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heet29 (Compressor)
heet3 (Appendix B)
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heet36 (Appendix A)
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Cption Explicit
Cption Base 1

Public Sub Impor
If Left (Thi=
Call Che
Else
M=gBox |
End If
End
End Sub

Public Sub AFTag
If Left (Thi=
Call AFI
Else
M=gBox |
End If
End
End Sub

Public Sub Modul
If Left (Thi=
Call Rer
Else
M=gBox |
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End Sub
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Call Gen

Else
M=gBox |

@ osisoft. USERS CONFERENCE 2017

0O O @ eosisoft

#OSlsoftuC

© Copyright 2017 OSlsoft, LLC 8



Quarterly Reports for Customers ... ..«
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Earlier Attempt at New Quarterly Reporting Tool

First new tool used Microsoft SQL Server Reporting Services (SSRS)
Data imported from upon report generation
— From Asset Framework (AF) using PI OLEDB Enterprise

From Sharepoint using built in querying tools

Subscriptions scheduled to save reports as PDF documents
Problems

Charts generated as images and could not be easily edited or annotated

Any document changes required annotating the PDF and then “printing” to
a new PDF to flatten the document

Manual exporting of many reports independent of subscription
Limited to features and calculations that SSRS provides
Bugs in SSRS that could not be fixed
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New Quarterly Report Tool Requirements

« Customer requirements
— Chart annotation and editing before exporting
— Workflow management
— Bulk exporting of reports
— More intuitive user interface with quicker response
« Developer requirements
— Ability to add new features without SSRS limitations
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Solution

« Metadata stored in SQL Server configuration table
« Import raw data to an intermediate database
— Stores calculation results
— Stores annotations and chart edits
— Stores workflow information
« Build a web application to interact with the intermediate database
— Easy to customize visually
— Access to many JavaScript libraries

— Can create custom controls and dialog boxes for any custom
feature requests
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Technology Used

« Import of Raw Data to Intermediate Database
— C# application built to import data and crunch numbers
« Pl data imported using Pl OLEDB Enterprise
» Sharepoint and SQL Server imported using .NET libraries
— Intermediate data storage in MongoDB
« Data and report frontend in a web app viewed in a web browser
— Deployed to an IIS web server
— Web application built in Angular 2 using Material Design styles
— Custom charts built in D3.js

« Report output to PDF using wkhtmltopdf

@ osisoft. USERS CONFERENCE 2017 o@@ @osisoft #OSIsoftUC  © Copyright 2017 OSlsoft, LLC 13



Quarterly Reports Lookup

Year Quarte|
2017 Qi v SEARGH

Unit Reviewer Approver Status DOWNLOAD PDF

No reports were found
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Quarterly Reports Generation

Year

2016 Q1 v SEARCH

a

Asset Status Created GENERATE REPORTS
O Unit A Not Generated
&| UnitB Not Generated
O UnitC Not Generated
D Unit D Not Generated
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Quarterly Reports Workflow and Report Status

Cover Page

Table of Contents
Summary

IR Review

Inlet

Compresser
Combustor OA
Combustor Band
Cooling Steam
Fuel

DCT vs Load

BPT vs Load

BPT Spread vs Load
Exhaust

Vib vs Load
Appendix A

Appendix B

Asset 2

PREPARED PREVIEW DOWNLOAD

Prepared Technical Information

Alan Kenyon

Reviewed To: Asset 2

Pending

Approves Subject:  Gas Turbine Quarterly Operations Report
Pending

Date:

This report describes the results of monitoring for Quarter 1 from Friday, January 1, 2016 to Friday,

Abstract: i1 2016

1/1/2016 - 4/1/2016

COPY
Category:
() Recommendation (X) Technical Report
() MHI Question () Information
() Reply to Technical Inquiry
Reply:
() Required X) Not Required
Issue Date
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Quarterly Reports Chart Editing

Cover Page
Table of Contents
Summary

IR Review

Inlet

Compressor
Combustor OA
Combustor Band
Cooling Steam

Fuel

DCT vs Load

BPT vs Load

BPT Spread vs Load
Exhaust

Vib vs Load
Appendix A

Appendix B

Asset 2

i Technical Information
Alan Kenyon
Reviewed TO: Asset 2
Pending
Agprove Sublect  Gas Turbine Quarterly Operations Report
Pending
Eis: 1/1/2016 - 4/1/2016
Abstract: ;Zi; T;;oor:;escribes the results of monitering for Quarter 1 from Friday, January 1, 2016 to Friday,
COPY
Category:
() Recemmendation (X) Technical Report
() IMHI Question () Informaticn
0 Reply to Technical Inquiry
Reply:

Required (X) Not Required
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Quarterly Reports Data Annotations
S

Asset 2 PREPARED PREVIEW DOWNLOAD
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Quarterly Reports PDF Export

Year

2016 Q1 v SEARCH

D Unit Reviewer Approver Status DOWNLOAD PDF
O Unit 1 Alan Kenyon Reviewed VIEW
O Unit 2 Generated VIEW
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Using PI Data, Asset Framework, and Pl
OLEDB Enterprise to Streamline GT Reporting

COMPANY and GOAL

MHPSA monitors 70+ gas turbines and wanted to __MITSUBISHI HITACHI

reduce the time it took to create, modify, and I POWER SYSTEMS

annotate reports, and minimize troubleshooting _ )

time. (Bt e =]
v -

CHALLENGE SOLUTION RESULTS
Finding the most efficient user MCHPF;['A Icotllaboratted Witn DST Engineering review time

: : ; : ontrols 1o Create a se 0

friendly interactive reporting } contained application that } decrte;ased 3y 25'[/0 : I?eport

tool that utilized both the Pl incorporated all the data creation an pr|n0|ng ime

System and Sharepoint sources required. decreased by 50%.

* Engineers can quickly annotate « Effectively streamlined the process
current and resolved issues, and to reduce the overall number of
identify and resolve potential hours spent on total package for
problems. reporting to allow quicker reactions

to potential issues.
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Contact Information

Beatriz Blanco
Beatriz.Blanco@MHPowerSystems.com

RMC Engineering Manager

Mitsubishi Hitachi Power Systems America, Inc.

Jerry Vin
JVIin@DSTControls.com
Project Engineer

DST Controls, Inc.
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Questions

Please wait for the
microphone before asking
your questions

State your
name & company

Please remember to...

Complete the Online Survey
for this session

Download the Conference App for
OSilsoft Users Conference 2017

: .‘ AE)p'S‘(orE
» View the latest agenda and create your own
P> Google Play

* Meet and connect with other attendees
5 urML

search OSISOFT in the app store
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AL SOREn

o Danke |
A" Merci Gracias

. Thank You

¥ HOMES

4 Cnacunbo Obrigado

Custom applications using PI tools to create reporting,
NqN streamlines the entire process.
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