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Explore and
EXpose your
Data with Pl
Data Access
and Business
Intelligence
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Exploring and Exposing Data




Business Challenges

Disparate  Acquired independently, over time
systems » Different departments/units
Domain,

Industry, or user- ° Pl System is an infrastructure
specific needs

Many different < Diverse types of workers
targets * Different platforms, media
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A few use cases, some ideas



http://www.sap.com/index.epx
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}( COLLECT }(
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N EMTERPRISE-WIDE VISIBILITY J
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Example: Substation Power Distribution Profile

Western
District

OSlsoft. INDIA REGIONAL SEMINAR 2012
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= g Asset Risk
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% Want to do it myself !
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Business Analytics ToolKkit
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SQLServer 2012
Business Intelligence

Microsoft
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ri Excel 2010
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PowerPivot
for Excel 2010
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@ OSl-oi. | Microsoft:

Microsoft®

SharePoint 2010

Enterprise

Regional Power Distribution - Past 30 Days

Regional Distribution, KWH Rate Distribution by Transformer Age,
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Substation Distribution, %
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B — -— u

e [ —
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Power View
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Pl Server — Pl Asset Framework

Asset Hierarchy ?Eemem

B ﬂ TransDistibuCo
* District B @ Distribution
| EI ﬁ Eastem District
- (J Bighom Basin

- [ Gypsy Junction

« (g Victory Valley
- () Wolverne

Northem District
- (J Southem District
& (3 Eagle Point
= (7 Ford Averue
- (3 TRO274
- @ TR0
- (G TREZ?
o (3 TRT6T
~ (1 Granite CIff
~ (1 Red Hiver
Westem District

* Substation

 Transformer

—
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Pl Server — Pl Asset Framework

'Geneml| Child Flements  Attributes |Fons | Versionl
W -
50 Taststt e £ Transformer Attributes
& (§ Distribution
E| & Eastem District B Category: Cument DGA Andlysis
{3 Bighom Basin B El Acetylene 4ppm ° PI System Data
M- 1 Gypsy Junction B| (] Carhon Dioxide 3004 ppm
G Victory Valley 8| £] Cabon Monoide 123 ppm
- (G Wolverne aE . . .
& § Nothem Dt e Z « Equipment Specifications
- ﬂ Southem District [ o
M- Eagle Pairt
B & Ford Avenue . J e il e DGA an alyS|S
i [ TRO274 B =] Nirogen 22658 ppm
- G TR 2 &l Oggen Z40ppm
G TREEZZ B (2] Category: Load Tap Changer
= [ TRA761 8 ¢7 LTC O Tempersiure £5.0085003765625 °F
- @ Grante Ciff 8 ¢F LTCOI Temperature - 1HA... | 62.7173211853571 °F
- (7 Red River B 2 Caogoy: Fefamarce
[ (3§ Westem District
8 ¢ Eneny 206239715201575 MWk
8 ¢ Load 20,1319045020508 MW/
E (2 Category: Specications
8 ] htalition Date £/10/1392 12:00:00 AM
B =] Manufacturer PowerMaster
8 = Hode PISG

| Category: Tark
8 ¢7 Bottom Oil Temperature 4837810897825 °F
8| ¢7 Top O Temperature 79.2328872680664 °F
8| ¢ Top Oi Temperature - THA... | 83.2808045109946 °F
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Pl OLEDB Enterprise

Important Considerations

Leverage structure used

throughout your Pl Infrastructure

N = | PawerPivt for Bxcel - Transfarmer Perfarmance lsx
Home Design
Paste Append f i;[j “j, =] ﬂ j Data Type : lSUrtAtUZ Z Autoium
Paste Replace x By : j ke’ JJ Format : l SortZto A o Create KFI AL
Paste From From  From Azure Refresh  PivotTable Cleardll Sortby Data | Dizgram | Show [Measure
Copy Database » Report Dataharket - - ¥ Clear S0t Filters Column Wiew | ‘iew |Hidden| Grid
Clipboard Get Exernal Data Formatting Sort and Filter Measures “iew
"] £ Y
e - - v (- v v v v«
TR2003 8/14/2011 7.41:30 PM 19.95 80.79 19 i 15.5387221724381 e. Over 30 Vears 1.471
. TR2003 8/14/2011 8:41:30 P 19.93 80.74 i1 i 15.5219753616169 & Ower 30 Vears 1471
I n S u re aCC u rate ag g reg atl O n Of TR2003 8/14/2011 9:41:30 P 19.90 80.68 pil i 15,5052285507958 e, Ower 30 Vears 1471
TR2003 871472011 10:41:30 PM 19.87 80.63 o i 15.4884817399746 & Ower 30 Vears 1471
T TR2003 6/14/2011 11:41:30 PM 19.04 80.58 3 i 15.4717349291535 e Over 30 Vears 1471
re al -tl m e eve n tS TR2003 8/15/2011 12:41:30 AM 19.82 80.52 1] 2 15.4549881183323 e Over 30 Vears 1471
TR2003 6/15/2011 1:41:30 AM 19.79 80.47 i 2 15.4302413075112 & Over 30 Vears 1471
TR2003 8/15/2011 2:41:30 AM 19.76 80.41 2 2 15.4214344366901 e, Over 30 Vears 1.471
TR2003 8/15/2011 3:4L1:30 AM 13.73 80.36 3 2 15.4047476858689 & Ower 30 Vears 1471
T TR2003 8/15/2011 4:41:30 AM 19.71 80.31 4 2 15.3880008750478 e, Ower 30 Vears 1.471
SCaI e_ u p by ad d I n g P I A F TR2003 8/15/2011 5:41:30 AM 19.68 80.25 b1 2 15.3712540642266 & Over 30 Vears 1471
TR2003 6/15/2011 6:41:30 AM 19.65 60.20 6 2 15.3545072534055 e, Over 30 Vears 1.471
Stru Ctu re TR2003 8/15/2011 7.41:30 AM 19.63 80.14 7 2 15.3377604425844 &, Over 30 Vears 1471
TR2003 6/15/2011 8:41:30 AM 13.60 60.09 2 2 15.3210136317632 & Over 30 Vears
TR2003 8/15/2011 9:41:30 A 21.09 79.96 9 2 13.2137487314932 e, Over 30 Vears
TR2003 6/15/2011 10:41:30 AM .20 81,93 1w 2 16.6404075066249
. TR2003 8/15/2011 11:41:30 AM n.22 82.68 11 2 17.816716837863
Access Eve nt F rames in n ext TR0 8/15/20L1 LZ4L30 M 138 8150 1z 2
TR2003 8/15/2011 1:41:30 PM 093 81.59 13 2
release Reional %: 100.0%
Cop 2 100.0%
Diff Dil Temp Deviation: 0.0
C2H4 to C2H6 Deviation: 0.00
CH4 to H2 Deviation: 0.00
« 0
Record: W « 123790

Equipment Location Equ\pmentﬁpetihtannns|LatEstDGA'|IransfnlmalPerlnlman(a HRBIESI
(]

147
1471
e Over 30 Years

e, Over 30 Vears
17.3523482481639
16.5219141244388

e Over 30 Years

147
e, Over 30 Vears

1.471
1471
1.471
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PowerPivot for Excel 2010

OSlsoft. INDIA REGIONAL SEMINAR 2012

E—'“ He Ik Transfarrmer Performance Wideo - Microsaft Bxcel ‘ o B &=
Home Insert Page Layout Formulas Data Revigw Wiewr Load Test PowverPivat FI FIAF Builder Team Design Layaut Farmat Analyze & 0 o R
N = N N 7 = i 4
P EXX UESEF BE R E =B
PowserPiwot  Mew  Delete Measure | PiwotTable | Create EdiEEFD Delete Create  Update  Seftings | Field | Relationship
Window | Measure Measure Settings 9 FFL - Seffings  KFD | Linked Table  All List Detection
Measures KFIs Excel Data
Chart 4 - R v
A B © 0] E IF G H | J K L il M o] P A

; 30 Day Substation Power Distribution Report |
4 Eastern District Northern District Southern District Western District

5 | Period % (KWH) RegionaCorp % (KWH) RegionaCorp % (KWH) RegionaCorp % (KWH) RegionaCorp %

3 Bighorn Basin 29,600 23% 6%

7 || SRS Eagle Point 20255 19% 6%

g | Partial Peak Elm Street 42,512 49% 9%

3 Falcon Pass 20407 29% 6%

10 Ford Avenue 57,334 36% 12%

11 | Granite Cliff 42,362 271% 9%

;, AgeRanges ¥ | Gynoy Junction 14,234 11% 3%

13| [a, Under 5 Years || Maple Grove 43,897 51% 9%

Y (b, 510 10 Years Pine Hill 57,281 57% 12%

15 c. 10 1o 20 Years Red River 28,415 18% 6% L
15| — Thunder Peak 14,462  14% 3%

;7 (4 20t030Vears || ity valley 14312 11% 3%

1 | |.& Qver 30 Years || wolyerine 71269 5%  15%

19 Grand Total 129,415 100% 27% 101,150 100% 21% 157,366 100% 33% 86,409 100% 18%

bl Corn Total 100%

4 oo P Ty

2| || 200 Weekday Distribution (o)

23 20,000 m Eastern Digtrict
LI ¥ Northern District

j: 10,000 —  mSouthern District

7 5,000 - — 1 Westem District

28 O il T T T T

T 1 2 3 4 3 o 7 E
W 4 v M| Distribution Overview / Transformer Maintenance Summary /%4 4] [} | H
Ready | |EEm s =) V=0

Power
Distribution
Report
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@\ H M|z Transformer Performance - Microsoft Excel o@ R
Home Insert Page Layout Formulas Data Review View Add-Ins PowerPivot PIAF Builder A} 0 o@ B
=Kt i Azl =N = By o) B R FEEh | X AutoSum v
) Calibri "1 AN F ==l Y | §iWaepTet General v ﬁ ‘ I e S
—I B3 Copy~ T [_J ‘ ‘ *g:l ‘@ H é( L::l a Fill » %
Paste < v | B Ay E=E = 3= v v 0 «0 .00 (Conditional Format Cell | Insert Delete Format Sort & Find &
J Format Painter { BIU- o = ‘ - T £F | EfMergen Centerm) § = % ¢ | W Formatting v as Table ~ Styles~ |~ v v | QCerT  Fiterr Select~
Clipboard | Font | Alignment M ‘ Number i | Styles | Cells ‘ Editing |
| |
M M k| M
A B € | D E F 6 | H | 1 J K L M N 0 P &
— : : ) B
2 30 Day Substation Power Distribution Report
T Eastern District Northern District Southern District Western District
|54 Period 8 (KWH) Regional % Corp%  (KWH) Regional % Corp%  (KWH) Regional % Corp%  (KWH) Regional % Corp %
6 Off Peak Bighorn Basin 29,606 22.9% 6.2%
7 ~———————— | EaglePoint 29,275 18.6% 6.2%
~— || Partial Peak |
7787 ‘ —— Elm Street 42,377 49.2% 8.9%
9 (Peek ] | Fajcon pess 29263 8%  62%
10 ‘ Ford Avenue 57,612 36.5% 12.1%
11| Age Ranges % Granite Cliff 42,389 26.9% 8.9%
12 | ——————| Gypsylunction 14,135 10.9% 3.0%
13 |laUnderS¥ears || pyopie Grove B3 8% 9%
14 || b5tw10Years || PpineHil 57428 568%  12.1%
15 | c. 10 to 20 Years Red River 28,365 18.0% 6.0% g
16 | d. 20 to 30 Years Thunder Peak 14,405 14.2% 3.0%
_— i 9
o1 e s ‘ Victory Valley 14,417 11.1% 3.0%
18 Wolverine 71,315 55.1% 15.0%
19| Grand Total 129,473  100.0% 21.3% 101,097  100.0% 21.3% 157,641  100.0% 33.2% 86,140 100.0% 18.2%
20 Corp Total  100.0%
a
2 30000.0 : e T
. Regional Distribution by Weekday (xw)
231 | 25000.0
24 R
7257 { 20000.0 B Eastern District
E‘ 15000.0 B Northern District
28 50000 " Western District
29
5‘ 0.0 T T L
1 1 2 3 4 5 6 7
,31 ‘ v
W 4 » M| Distribution Overview /Rates // Transformer Maintenance Summary / Measures Ilustration / Data for Distrbution Overvi /Sheet2 /214 I - ) m
Ready | [Egm um —0—0
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PowerPivot Enables Data Integration
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; Hame | Design 3
: f] 5 Paste Append ﬁ [} From Data Feeds @ E Data Type : Decimal Number = | % | Sort Smallest o Largest 9 | [ Freeze ~
5 Ferind Faste Replat 2 ] From Tt Format: Decimal humer £ | sonttarpesttosmasest ¥ 3 Column wictn
Paste |, From  From  From Azure Refresh | PhofTable X
1 off ek 53 Copy Database~ Report DataMarket L From Other Sources — + - § % 0 S0 4 Oear Sot Fiters
1 e Clpboard Get Etemmal Data Reports Farmatting Sartand Fiter View
: | (cmtocne) | fe =RELATED! Lotest DGA [Ethylene/RELATED Latest DGA Ethenel | ¥
0 Wi iBic  Ble Ofg  Swoien. Oicoiayes B¢ Blvoin Bonorers Blosre QEITTIE
N age arges lmma 10/18/2011  33.675 05 Bl 65.3 0 3 38 15 ‘J
}: W/18/2011 BT 193 213 656 1 3 153 15 (]
M W81 BT 194 812 654 n 3 153 15 0.
1 W/18/2011 BT 193 202 61 13 3 162 15 (]
1 W81 BT 23 73 623 b1 3 155 15 0.
) W/18/011 BT 74 813 620 5 3 183 15 o
l: W81 BT 21 814 6.0 16 3 153 15 0.
0 W/18/2011 BT 17 213 66.0 b 3 153 15 (]
1 W81 BT 11 810 71 13 3 155 15 0.
- W/18/2011 BT 04 203 621 1 3 177 15 (]
: W81 BT 193 802 625 n 3 176 15 0.
5 W/18/2011 BT 194 4 652 n 3 12 15 (]
] W81 BT 194 73 43 n 3 us 15 0.
a W/18/2011 BT 194 71 63 B 3 1u3 15 (]
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| b
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PowerPivot Enables Data Integration

™ Tearctamsts Peribimsane . Mo Fac T =10
n wows BN Plsd Gast  Ds  Reees Wew  ARIRL  Raewo W MAEdslen | Deign  Umed  Formn  kamgs a@ogi
. X J & B A § o
Famedhi i Faliaie ﬁmr Upeaie Geings  Feld  Deivion
i [ © Unkealeie M i
aan Husans Rapet L Daia Opikons | Shosside Arimssrsig
Chart & . & ¥
{ for Excel - Transformer Performance sk -|ojx
a v
; = j;/ [} From Data Feeds E E Type : Decimal Number = | 4 | Sort Smallest to Largest S Freeze +
s 2 " T rontat = Fomat: Decmal umaer = | sonttargesttosmabest ¥ | {3 coumn wisth
From From Azure Refresh | FivoiTable e o Al
L] namna,zvnepnn DataMarket LI From Other Sources - %ot s 2 Qlear Sort
7 Get External Data R Famatting Sort ani Fifter
: Sk | [C2MtoCH6] ~|  f [-RELATED Latest DGATEthylenel )/AELATED) Latest DGATEthane])
0 —mm-——j
T e arges .mzma 10/18/2011 33675 138 0
]: v lnder31 1] TR2003 10/18/2011 86T 1939 819 56 1 3 163 15 5
| [Bawm | 2003 W/18/011 16T 194 812 854 2 3 153 15 0.
15| [e1atoa | TR2003 10/18/2011 86T 198 802 611 B 3 162 15 5
5| (@ zsem [ TR2003 W/18/011 16T 03 73 5238 u 3 165 15 5
10/18/2011 86T 14 813 30 15 3 183 15 5
10/18/20011  33.675 n1 814 66.0 16 3 153 15 0.
10/18/2011 86T n7 813 66.0 17 3 153 15 5
10/18/20011  33.675 n1 810 .6 1 3 165 15 0.
10/18/2011 86T 04 808 831 19 3 77 15 5
10/18/20011  33.675 198 80.2 62.5 pii) 3 176 15 0.
10/18/2011 86T 194 84 82 n 3 12 15 5
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10/19/2011 3675 193 82 615 5 4 167 15 5
10/15/20011  33.675 09 83 4 6 4 155 15 0.
10/19/2011 3675 16 808 83 7 4 155 15 5

Y

Equipment Locsion Equipment Speciications | Lotes: DGA, Transfamer Perormance |52 Rates |

Record: H 4 250 23826 W
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Can | use DataLink?

« Manual refresh step required to
copy and paste values

 Limited to ~1 million rows

* No support for upsizing to
SQL Analysis Services 2012

Microsoft®

Excel.2010
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PowerPivot Enables Extended Analysis

2 fr ;s altis

DAX — Data Analysis Expression Language

Transformer Age Column

=YEARFRAC('Equipment Specifications'[Installation Date], NOW())

Transformer Age Ranges Column

=IF('Transformer Performance'[Age]>30,"e. Over 30 Years", IF('Transformer
Performance'[Age]>20,"d. 20 to 30 Years",IF('Transformer
Performance'[Age]>10,"c. 10 to 20 Years",IF('Transformer
Performance'[Age]>5,"b. 5 to 10 Years","a. Under 5 Years"))))

OSlsoft. INDIA REGIONAL SEMINAR 2012 © Copyright 2012 OSIsoft, LLc. 10



PowerPivot Creates th
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SharePoint 2010 Enterprise — PowerPivot Gallery

https//dfdenali/PowerPivot%20Eamples/Forms/Carousel.aspx
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30 Day Substation Power Distribution Report
Eastem District Northem District Southem District Western District
Period & (KWH) Regional % Corp%  (KWH) Regional % Corp%  (KWH) Regional % Corp%  (KWH) Regional % Corp %
Off Peak Bighorn Basin 29,600 2.9% 6.24%
Eagle Point 29,255 18.6% 6.17%
Partial Peak
Elm Street 42,512 49.2% 8.96%
Falcon Pass 29,407 29.1% 6.20%
Ford Avenue 57,334 36.0% 12.09%
AgeRanges | GraniteCliff @32 6%  893%
Gypsy Junction 14,234 11.0% 3.00%
Maple Grove 43,897 50.8% 9.25%
b.5t0 10Years Pine Hill 57,281 56.6% 12.08%
Red River BAS  1BA% 5%
d. 200 20 Years Thunder Peak 14,462 14.3% 3.05%
Victory Valley 14,312 11.1% 3.02%
.
Wolverine 71,269 55.1% 15.02%
Grand Total 129415  1000%  27.28% 104,150 100.0%  20.32% 157,366  100.0%  33.18% 86,409 100.0% 18.22%
CorpTotal  100.00%
30,000 0 OO 0
Jo0to Regional Distribution by Weekday (KWH)

0,000 - WEastern District
15,000 BNorthern District
10,000 B Southern District

5,000 " Western District

0

<

[

H 4 » ¥ Distribution Overview

Transformer Maintenance Summary
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Additional Information

OSlsoft Resources

»  “Business Analytics with your Pl System Data
using Microsoft PowerPivot”

 PIT&D Users Group Site extranet.osisoft.com

+ OSlsoft vCampus vcampus.osisoft.com
Microsoft Resources

e Www.microsoft.com/en-us/bi/powerpivot.aspx
Helpful Books

+ “PowerPivot for the Data Analyst”, Bill Jelen

*  “Practical PowerPivot & DAX Formulas for Excel 201

Art Tennick

OSlsoft. INDIA REGIONAL SEMINAR 2012

Business Analytics with your PI System Data
Using Microsoft PowerPivot

2011 OSlsoft T & D Users Group Meeti

September 23, 2011, Philadelph{

Curt Hertler
Marketing Manager, 0Slsoft, LLC

curt@osisoft.com

2011 0Sist T&D Users Group Mesting Training
September 23, 201, Phiadeighia

1 Overview

The release of PI OLEDS Enterprise and Microsoft PowerPivot for Excel 2010 provide an
excling combination of new technologies supporting advanced data analysis and enterprise
awarensss. These tools bring the power of multidimensional data analyss to the forefront
of every PI user’s innovation within Microsoft Excel 2010. This document dasarbes the
steps needed to create an example PowerPivot report for analyzing substabon pawer
distribubion, as well as substation asst condtion scoring and benchmarking.

The document s organized in ive sections. Tt bagins by describing the PI Asset Framework
(AF) structure used to provide the contextual organization required to make the PI System
data meaninghl for multidimensional analysis. Next, the role of PI OLEDB Enterprise is
discussed as the means of extracting P1 System data in a tabular form, 25 datasets, that
n be imported directly inko PowerPivet tables.  The third secton will dscuss the use of
PowerPivot o configure relabonships between tables, to add calculated columns and
alaulated measures to the multidimensional data cube used for analysss. In section four,
we will buld two example reports that demonsirate the features of PowerPivot tables and
charts.  Lastly, we will describe how PowssPivot reports developed in Excel 2010 can be
posted in Microsoft SharePoint 2010 Enterprise to extend the analybical experience to others
in the organization through the browser.

The 30 Day Substation Power Distrbution Profile Report shown below will demonstrate how
PowerPivot can be used to aggregate total power delivered by region and substation. We
wil be adding measures to calcuate the relatve percentages of each total shown in the
repart pivc table. {on the left-hand side of th ) will be
dded to allow users to iker totals based on the time of day each rate is enforced and also
by transiormer age. A PowerPivot chart wil be added to show total power delvery by
region for each weskay.

| Dstrbation by Weekdoy v

T
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extranet.osisoft.com
vcampus.osisoft.com
http://www.microsoft.com/en-us/bi/powerpivot.aspx
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How to get Pl Data Access

- _ - - T LT
AFTimeRange tr = new AFTimeRange(new AFTime(tex | ' y {
AFvalues vals = afDB.Elements["Pumpl23"].Attri prOdUCtS SOf i

it all)

1stValues.Items.Clear();

(PSA)

foreach(AFValue val in vals) I
{ . .
’ lstValues.Items.Add(val.Value.ToString() + [ime I|Cense ‘
1 )
% Pl System
[
ﬁ - Access

«

A

i
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OSlsoft Virtual Campus (vCampus)

* Online, community-oriented program
— Software + Resources + Collaboration
— Focus on development and integration
— Partners, customers and OSlsoft

— Exclusive contents (CTPs, Betas,
technical papers)

« Personal development Pl System

— Development licenses for Pl Data Access
products (for developers and integrators)

OSlsoft. INDIA REGIONAL SEMINAR 2012

{(J 0Slsoft. virtual campus
.

= &

Library  Discussion Hall  Auditorium  Bloggers' Place  Training Center

Download Center  Live!

0Slsoft vCampus is 2 subscription-based,
online offering that consists of providing
everything people need to develop
applications on the PI System. Focusing on
‘doing it right’, this community-oriented
program provides aach of its subscribers
with:

« Personal development PI System
Community experience with

0stsot vCampus s intended to facitate and ll <pecial

™ vCampus has been posted here and is

ystem [ interested.

[13-Jan-11] Offical OSIsoft Facebook and
Twitter can be accessed via

hitp:/ /tinyurl.com/OSTsoftFacebook and
@0SIsoft_News.

(28-Mar-11) OSIsoft annual Users
Conference will hold Mar 28-30, 2011 in San
Francisco. Submit papers or register now!
[17-Nov-10] A video tour of the OSlsoft

accessible to the whole Intemet. Please
don't hesitate to share it with anyone

[16-Nov-10] PI Asset Framework (AF) 2010

http://vCampus.osisoft.com
vCampus@osisoft.com
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ﬂosusom
vCampus lee' 2012

WHERE Pl GEEKS MEET ¢ 9

Week of November 26"
Grand Hyatt Union Square, San Francisco
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Han Yong Lee

hanyong@osisoft.com
vCampus Support Engineer
OSlsoft, LLC

OSlsoft. INDIA REGIONAL SEMINAR 2012
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THANK YOU

Silver Sponsors
LARSEN & TOUBRO
It's all about Imagineering
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