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OSlsoft, Sharepoint, VBA Harmony to
Advance Operational Troubleshooting
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About Mitsubishi Hitachi Power Systems

« MHPS is an industry leader in power generation technology
including Advanced Class Gas Turbine.

« The MHPS Remote Monitoring Center (RMC) is using the
Pl System to monitor its customers’ power generation m
assets around the world.

« Connectivity is tailored for the specific requirements of the
customer. The RMC monitors OEM and non-OEM M H Ps

equipment across turbine classes.

« MHPS is currently expanding to Total Plant Monitoring and
improving process efficiency through automation is a strong
focus.
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Operations Overview

Opesaling Summary INLET Blade Path T alures

 24-Hour OEM Support

 Real-Time Monitoring and
Analysis with OSISoft PI

« Lessons-Learned Fleet Database

« Informative Operational Reports

« Alarm Management

 Web-Based Customer Portal for

Remote Data Access
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Engineering Overview

«  24-Hour OEM Engineering Support

*  Predictive Analysis through Advanced
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Controls, Combustion Dynamics,

Vibration, and Operational
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Engineering Support
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Development Overview

«  Total Plant Monitoring Initiative
 Dashboard Development

*  Quarterly Report Development
«  Custom Coded Tools

«  Software Evaluation

. AssetFramework Buildout
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. e
Automating Journal Entries

Macro based excel Userform Data
tools uses PI pushed to
® Datalink, and calls Sharepoint, with a
Start-up data from click of a bl’Jtton
commences Sharepoint
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Conversion to AssetFramework

* With the addition of

AssetFramework and the L
subsequent utilization with the el e
RMC of that structure, the =1~
majority of our macro based P e
tools were modified to use our e .
AF Fleet structure. f=——r— :
- Custom tools that are built for S == ——
RMC troubleshooting as well e
and tools that are created for —— e
other MHPS based groups ) —
reference this structure. } F'_ Ak Rl

B P S N
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Pulling Pl Data P
E
_ —

» The startup comparison is an in =T
house custom coded tool that  — I i -
uses Sharepoint information, e p======"
and PI Datalink to review the SimmIEm SmErr
profiles of start-ups. E % i |

 The RMC uses the tool to watch R R

for degradation of components ) -
and to assist in the T ——
troubleshooting of failed starts. S

A portion of this tool automates
the journal entries created by — — |f—
the operators. S S [ S—
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. e
Pulling Pl Data

Proect - VBAProect T(General) "7 |DataAdd
1) g nCol = TagRng.Count
wsa.Range ("d7") .Value = nCol
%awvbaen.xlswwmmxmm ~ On Error GoTo ErrHandlerl:
[+ Solver (SOLVER.XLAM)
[+ &g VBAProject (FLEETAOH.xIsm) = ™ -
.t&gVBAiject(FUNCRES.XLAM) 'This grabs PIArray with datetime stamp with the first tag the 1 before server string means show timestamp
=) ject (: xlsb) 'TagRng (1) means you are taking the only the first item from the tag range
- (2] Microsoft Excel Objects PIArr = Application.Run("PISampDat", TagRng(l), stime, etime, inter, 1, AFwsa)
& & Forms vsa.Range ("dll:e" & UBound(PIArr) + 10) = PIArr
£5-&@5 Modules - wsi;Rax‘\geﬁ"dS") = UBound (PIArr)
rr
¥4 All_Run 240 For M = 2 To nCol
3 Alt Run_All ErrNumber2 = 0
& Arrange_Charts ntags = TagRng.Count
§Ga4culaﬁons If TagRng(M) <> 0 Then
Chart_Compare
&3 Data_Add On Error GoTo ErrHandler2:
cﬁDelete_Charts
&3 Filter PIArr2 = Application.Run("PISampDat"”, TagRng(M), stime, etime, inter, 0, AFwsa)
& Joumal_Lookup wsa.Range (wsa.Cells (SR, M + SC), wsa.Cells(UBound(PIArr2) + SR - 1, M + 4)) = PIArr2
Legend_Creator
ﬁn?;:e: End If
&4 Module2 ErrHandler2End:
330 Next
¥ Overall_BPT Next
& Overall_BPT_Swirls
& Overall_Combustor Exit Sub
3 Overall_Cooling_Steam
& Overall_DCT ErrHandlerl:
¥ Overall_Exhaust
& Overall_Fuel_Gas If ErrNumber = 2 Then
& Overall_Fuel_Gas_Viv Resume ErrHandlerlEnd
&4 Overall_Fuel_Oll Else
¥4 Overall_Fuel_Oil_Viv v =]z«

0Slsoft.
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« Automatically pulls
data using Pl Datalink
and references Asset
Framework attributes
so that it can be used
across the fleet.
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. s O
Referencing Asset Framework

I \piafRMC - Pi System Explorer

File Search View Go Tools Help
aDatabase [ Query Date -@® @ Q@ Back O H./ Check In *2 « |2] Refresh @ New Element - =1 New Attribute
Elements BPT

@ AvB ~ | General Child Elements Attributes ports Analyses Notif
o Bl
FoocLe *s- | * The tool uses the
S . | s attribute name and
o mvecer " e path so that the only
& e ol s input the operators
5 our " needs to make is the
g?; B e 17L9°F . .o
=t — selection of the unit in
- which they are doing
e the evaluation.
. e
. e
8 Contacts - i
! OSlsoft.
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BN A AR S
Transferring Pl Data to Userform

‘tIMicrosoft Visual Basic for Applications - StartUpSSAuto.xlsb - [StartupParamRun (Code)]
mEile Edit View Insert Format Debug Run Tools Add-Ins Window Help
H&E-d .3 P n A EFY @ tn1,colt E
Project - VBAProject [(General) _~| |DataGrab_click_startup
[ [Publ;.c Sub DataGrab Click Startup()
¥ Filter ) Application.ScreenUpdating = False
iﬂ Journal_Lookup
¥ Legend_Creator e Turn Calculate to Manual------—--—————————————— |
2 Modulel Application.Calculation = xlCalculationManual
¥ Module2 ® Th rn t th t
¥ Overall_BPT e Clear Clipboard--———————————————----—m ] e ara e erS a
2 Overall_BPT_Swirls Application.CutCopyMode = False are re uire Or e
iﬂOvemll_Combustor . q d f th
2 Overall_Cooling_Steam Call unfilterall
& Overall_DCT Set wsDataUnitl = Worksheets("Data Unit 1") t t t d
2 Overall_Exhaust Set wsDataUnit2 = Worksheets("Data Unit 2") S ar up en ry are rea
§0vemll_Fuel_Gas Set wsDataUnit3 = Worksheets("Data Unit 3") .
Overall_Fuel_Gas_VIv Set wsUnitInfo = Worksheets ("UnitInfo") d | d t th
¥& Overall_Fuel_0il Set waTitlePage = Worksheets("Title Page") an ace In 0 e
¥4} Overall_Fuel_0il_Viv
¥22 Overall_gnition w::iUm:.tInfo.Range("QlS") .Value = 2 'Cancel Code userform
l%OveralLlnlet wsUnitInfo.Range ("Q1l6").Value = 3 '"# of Units
¥4 Overall_Summary Unithum = 3 t t ”
Soni T automatically.
é;ubnlLY:t:ables Do Until wsUnitInfo.Range("Q1l5") = 0
ecaloul
laRow,Counter "Load DoAllForm
¥4} Save_Sheet 'DoAllForm. Show
laSpeed,meck "JournalDownload
¥ Start_Type JournalDownload.Show vbModeless
#23 StartupParamRun Application.Wait (Now + TimeValue ("00:00:01"))
Steam_Cal
éT:gan;dd N Set wsJournalStarts = Worksheets("Journal_Starts")
&3 Unit_Add v
Ready 3
! 0Slsoft.
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Startup Parameters x
Entry Type | Start Up Summary *| | start up conditions:

Ambient = 74.0°F

TIC = 79.2°F
Entry_Date | 12372018

Peak BPT Ave = 1062.0°F @ 1879.4 RFM
Entry_Time | 12:08 T1IC @ Flame ON = 76.9°F

- FG Temp @ Flame ON = 115.8°F
FG Supply Press @ Flame ON = 565,59

S [oer
» The final product: A userform [PPERRTORTAVE | ecay e
that automatically pulls the S B e
relevant Pl Data via a function iz [ THCH S L e ¢ e
that uses PI Datalink, e e SR

12/3/2018 Actual High = BPT #13 @ 694.73°F
REr®reE I Spread Low = BPT #2 @ -33.99°F

communicates with Sharepoint e [T S o s 2
to pull the related unit issues, :j::m

and allows for notes to be e [
entered I =

« With the push of a button
publishes all aggregated data to TSP U S R S
Sharepoint M 7 — :I

Motes

6378

7146 BPT SPread #05 Alarm HL FO Operation

5330 {A-CPFM) Pressure Sensor Abnormal Low Sensitivity #12
5354 CPFM PS#4 ABN LOW SEMSITIVITY

5156 Main-A PCV Deviation Shutdown/Startup House Load |
4983 BMT 1A, 1B, 24, 2B erratic activity, bad input, and trending low. ;I S

Journal Entry | Cancel
! 0Slsoft.
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. e
Pushing data back to Sharepoint

ﬂfile Edit View Insert Format Debug Run Jools Add-Ins Window Help

=&~ ¥ b oS FY @ n7ss ol
oject - VBAProject - X| [ [commandButton3 ~] [ciick
ImEC Dim list As String
) Dim UnitId As String
B Sheet28 (Fuel il Valves) A Dim UserId As Double
BE] Sheet3 (BPT Temps) Dim JSON As String
B8] Sheet4 (UnitInfo) Dim nodeList As MSXML2.IXMLDOMNodeList

B SheetS (Inlet) Dim entryType As String .
B8] Sheet6 (Exhaust) Dim nodeListl As MSXML2.IXMLDOMNodeList ° J SO N IS used to
B Sheet7 (J |_Starts;
H%Sh::tséFE:ImGaa;Va\vel) If InStr(TextBoxl.Text, Chr(34)) <= 0 And InStr(TextBoxl.Text, Chr(39)) <= 0 Then t _t th

%Shgetg (Valve Dev) entryType = ComboBoxl.Value
~ ThisWorkbook list = "/Journal
& 'ﬂFO'T"? server = "https://rmc.mhpowersystems.com/rmcteam/crm/_vti_bin/listdata.svc" & list Stru Ctured data to
EB FinalForm Set objXML = CreateObject ("MSXML2.DOMDocument™)
& JournalDownload . .
8 JoumnalEntry If entryType = "Start Up Summary" Then the Share Olnt Slte
(B StartSelect userLookup = "https://rmc.mhpowersystems.com/rmcteam/crm/_vti_bin/listdata.svc/Us| "
[8 StartupParameters unitLogkup = "https: ,","Jl:mc.m.hpcwersystems.com,lrmcteam/crm/_vti_bin,llistdata.svc,lUn
= Set objHTTP = CreateObject ("MSXML2.ServerXMLHTTP.6.0")
=24 Modules
All_Run
d{ . objHTTP.Open "GET", unitLoockup, False, "MPSA\rmcsvc", "DOnOtaccess!"™
] b
& Alt_Run_all
d{An’ange_Charls objHTTP.setRequestHeader "Content-Type", "application/json;charset=utf-g"
-ﬁsilcil_aéiuns objHTTP.send (sendJson)
- art_Compare
-4 Data_Add objXML.LoadXML (cbjHTTP.responseText)
~¥¥} Delete_Charts Set nodeList = objXML.getElementsByTagName ("d:Id")
-8 Filter UnitId = nodeList.Item(0).Text
- 42 Journal_Lookup
-4 Legend_Creator objHTTP.Open "GET", userLookup, False, "MPSA\rmcsvc", "DOnOtaccess!"
432 Module1 objHTTP.setRequestHeader "Content-Type", "application/json;charset=utf-8"
- 482 Module2
bjHTTP.send (sendJdson)
-2 Overall_BPT v o]
_ 1 | |
! 0Slsoft.
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. e
Improving Journal Entry Efficiency

— 0 ® O B 92  Year to date we have
S close to 800 starts across
the fleet

* Time of manual entries for
start summaries
drastically dropped, and
continued focus on
automation is key for our
ever expanding fleet

Manage

Gas Turbine M501G1
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Other Integration of OSISoft Pl Data
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PIAF connection with Python

 The connection to PIAF
with python is handled by
the OSlsoft AF SDK

* The python package
needed is the ‘cIr’
package in order to add
the reference to AF SDK
this will allow you to

pase_nans) import the OSlIsoft AF dll

S() .get_Ttem(plants_element_name) .get as a python package

inheriting all of the AF

Database functionalities

7 oslsoft
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. e
Getting Information from an Element

* Once an element is accessed you can get the name of the element by
using the get_ Name() function

. plant name = . plant element.get Name ()

» To access all attributes in an element you can use the get_Attributes()
function

. plant element.get Attributes ()

 To get the value of an attribute use the GetValue() function [this returns
a AF Value object] then this object can use its own get_Value() function
to return the raw value of the attribute

unit element . plant element.get Elements () :
unit data object = UnitDataObject ( =

= .unit database)

units dict[unit data object.unit name] = unit data object

7 oslsoft
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. e
Getting Information from an Element

« Any values within a PIAF database
can be accessed with the
functionality noted in the previous
slides.

» Once you are connected to the
database, the values are all
basically broken down into elements
and attributes where you just need
to find the relationship of child
elements of a parent object until you
route to the attribute that contains
the value you are looking for.

) osisoit
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Total Plant Initiative

Operaﬂons . -

Alarm Management
DIGITAL DOMAIN
Performance |
Data centralization
KPls
@ OSl=ofti.

Controls

Assessments

Predictive Models
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Mitsubishi Hitachi Power Systems

Leveraging the Pl System to Advance Troubleshooting
Techniques and Process Efficiencies

Adapting to the demand of digita Use standardization of Asset Reduction of journal entry time,
transformation and the Framework, and reduction of time for evaluation
optimization of the use of the communication, to development of startups, improved root
data, and the exponential growth tools to for process cause analysis
of the RMC improvement

* Evolving Customers + Automation of startup process M‘F MHPS s currently expanding
Expanding expectations to total evaluation capabilities to offer Total Plant
plant and non-OEM equipment - Automation of entry to journal Monitoring and developing in house

applications for troubleshooting and

+ Expansion of monitored fleet * Future Dashboard currently being performance evaluation
used and in development

0Slsoft.
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Contact Information

7 0Slsoft
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Beatriz Blanco
Beatriz.Blanco@amer.mhps.com

RMC Operations and Development
Engineering Manager

Mitsubishi Hitachi Power Systems America, Inc.
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Questions?

Please walt for

the microphone i

State your
name & company

& 0Slsoft
PI World san erancisco 2019

Please remember

=
TO DOWNLOAD g

APP, SEARCH
OSISOFT ostuot

PlIWorld

# Download on the ETITON
@& AppStore P> Google Play
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