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CENACE (Centro Nacional de Control de Energia)
Organization

CENACE Organization information:
* CFE has over 85,000 employees, including temporary and permanent

 CENACE has about 1,200 employees
« CENAL (National Control Center) U s
* 8 Control Areas We ‘ W
* 34 Sub-Areas alby, B

* 779 Generation Units

* CFE Total Capacity: 52,945 MW | i

* Peak Demand: 34,315 MW/ o02/23/2011) - &(7”1 il

35,870 MWoyomo & G 0 1o SOt
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What is Business Intelligence?

Business Intelligence is the ability to transform data into
information and information into knowledge, so as to
optimize the process of making business decisions

Knowledge

nformation

.......
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CFE Bl Project Vision

* CFE had no Business Intelligence (BI) applications in the
information system infrastructure that is currently
supported by OSlsoft Technology

* As Bl applications are required to achieve rapid and
sustained growth of CFE Energy Market

e Utilizing the real-time infrastructure provided by the
OSlsoft Pl System and Microsoft latest technology
offerings
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Project Description

* With the latest OSIsoft and Microsoft technology, to build an
environment for Bl Applications to manage and analyze the
generation energy resources and the cost

e Since the software is new, CFE can also provide feedback to OSlsoft
and Microsoft

* The application deployment plan

— Personal Bl installed locally for the client, including Excel 2010,
PowerPivot for Excel 2010, and PI OLEDB Enterprise 2010

— Group Bl in SharePoint 2010 web environment with PI WebParts
2010 and PowerPivot
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Software Infrastructure

* Windows Server 2008 R2
 SQL Server 2008 R2 Ent.
 SQL PowerPivot Instance
* SQL Reporting Services

e SharePoint 2010 (Farm)
* P|AF

* Pl Notifications

* PIOLEDB Enterprise

Pl WebParts 2010

 P| RDBMS
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Pl Sy

OSlsoft.

MANAGE

Gather and archive large volumes
of data. Scale to meet your growing
business needs.

<urPORt

stem Architecture

TRAINING

ANALYZE

Convert real-time data into
actionable information. Measure
and improve business performance

ENTERPRISE

FlELp sﬁ?Wc

=]

NOTIFY

Deliver events to people
anywhere from the plant to the
boardroom

ng\I\CES

INTERFACES

Collect data from hundreds of sources.

(I 3

VISUALIZE

View data, identify problems, and
take corrective action with familiar,

easy-to-use graphical tools.

DATA SOURCES

© 3t

P

ENTERPRISE-WIDE VISIBILITY
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Pl System Architecture

Microsoft®

< SQLServer [
@ Analysis/Reporting Services Siiverlight

M B -‘t Pl ProcessBook

MANAGE NOTIFY VISUALIZE PI DataLink 2010

d archive large volumes v in Deliver events to people

Tew e ———————————————
cale to meet your growing acti ation. asur anywhere from the plant to the ke cor with familiar, PI WEbPa rts 2010
as hical

business needs and impr ness performance. boardroom

Pl Notifications

Streamlinsight OCS Integration
Microsof-t‘ s —J‘»
ffice
INTERFA A 201 O

Collect data from hundreds

= & ® e

All Released PI Cli Pl SYSTEM
and ?S::vseer ProdL:f'tr“,st J y L + Il Lﬂ 2 0 1 0

ENTERPRISE-WIDE VISIBILITY
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OSlsoft/Microsoft Integration

Pl System 2010 Pl Analytics Pl f°ff'ce 2010

.Office 2010
jorosoft® Microsoft _
SQL Server 2008 B Visual Studio

I ' Windows Server 200

CONNMNECT MAMAGE AMNALYZE PRESENT

Access real-time or historical View data, identify problems, and
role-based data for the entire take corrective action with familiar,
enterprise at any time. easy-to-use graphical tools.

Collect data from hundreds Gather and archive large volumes
of sources. of data. Scale to meet your growing
business needs.

INTERFACES SERVERS AMNALYTICS VISUALS

ENTERPRISE AGREEMENTS Software +

Managed
Pl System SERVICES Services
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Bl Architecture
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Project Implementation Goals

Installation of the infrastructure of the development environment for the
Bl Applications

Connect the Pl System 2010 with the different sources of information to
provide real time data to the Bl Applications

Construction of Pl AF hierarchical structure for the Bl Applications

Configuration of all the products needed for the visualization of the
Bl Applications, personal and by group (Office 2010, SharePoint 2010,
Pl WebParts 2010)

Configuration of Pl Notifications for the notification of business rules

Configuration of a SharePoint 2010 site with PowerPivot and Pl WebParts 2010
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Current Status

* Development of:
— PI AF Hierarchy
— PowerPivot reports and uploads those reports in SharePoint Site Gallery
— Pl WebParts in SharePoint
— Business Rules with Pl Notifications
— Displays in Pl ProcessBook

e Currently Oracle data is sent to the Pl Server through RDBMS

e With this information data dictionary hierarchy structure was created in the
Pl System

 The information is sent to a SQL then imported to PowerPivot
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Pl AF Hierarchy
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Cube Structure

Dimensions _ Tecnology
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JjoLo1 A
— BCN Data
; Thermo- 2=
Region
g BCS Ele
Norte Net Power
~ Central Generation (kW)

Gross Power

01:00 02:00 03:00
P ? i Generation (kW)

Time
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Pl OLEDB Enterprise 2010 / PI SQL Commander
Visual Studio 2008 —

Area Centrales | Tecnaologia Unidades | Time EnergiaBruta Energiatleta
000683 | CENTRAL ATEP TG ATEM E/26/201011:00... | 32.00500106811... | 32.005001068811...
000684 | CENTRAL ATEP1 TG ATEDN B/2E/201012:00... | 32.00999832153... | 3200999832163
000685 | CENTRAL ATEP1 TG ATED E/26/20101:00.... | 32.00299835205... | 32.00299835205...
O00E8E | CENTRAL ATEP1 TG ATEDN E/2E/2010 2:00: 32.00600051879... | 32.00600051879
000687 | CENTRAL ATEP1 TG ATED E/26/2010 200, | 31.73200035095... | 31.73200035095...
O0DEEE | CEMTRAL ATER TG ATEM EA2E/20010 4:00: 31.929000254419 31.92900035443
000689 | CENTRAL ATEP1 TG ATED E/26/2010 500, | 31.91399955749... | 31.91399955749...
000E90 | CENTRAL ATEP TG ATEM EA26/20N0E:00... | 31.77193935913.. | 31.77199935913...
000691 | CENTRAL ATEP1 TG ATED E/26/2010 7:0 32.02199935913... | 32.02199935913
000692 | CENTRAL ATEP TG ATEM E/26/2010 8:0 32.02000045776... | 32.02000045776...
000693 | CENTRAL ATEP1 TG ATEDN E/2E/2010 2:00: 30.72800064086... | 30. 72800064036
g PTto50L - Microsoft: Visual Studio —is]x
Fle Edt view FProject Buld Debug Data SSIS  Tools Test Window Help 100634 | CEMTRAL ATEF1 TG ATEDM E/26/201010:00... | 0.025000000372.. |0
L =) - ™ - & -5 | P Deveopment - Defauk v | e 2 CENTRAL ATEP1 TG ATEDN E/2E/201011:00... | 0.071593956500... |0
3 Package.dtsx [Design]* | Start Page | 2 8
con.. [B ek |l Eve... |Ta Pac.. CENTRAL ATEP1 TG ATED E/27/2001012:00... [0.119993997317... |0
[ Data Type. Value | = — [ Soidtion PItoSQL' (1 project)
v FrI—— Data Flow Task: [&7 pataFowtask =] =] SQL 00697 | CEMTRAL ATEP1 TG ATEDN BA27/20101:00: 0167993597736 (0
[£ Data Sources
Deto Flow Task | string | o2 [ Data Source Views 00698 | CEMNTRAL ATEP1 TG ATED BA27/2010 2:00:... |0.216000005602... |0
DataFlow Task | String ] seLecT B [y 5515 Packages

L Package.dksx
[ Miscellaneous
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oo g
B o

CreationHame
Description

EwaluatessE xpression True
Expression “SELECT ParentName (eh.Path, 2) ""Area'", Pare
oeos © {1A072547-2F 543808360401 4EEFCESTT
False
Name atwec
Namespace User
11 Connection Managers | Qualiiedniame User igExee
1 C-008022 7 POWERFIVGT FIFD RaiseChangedEver False
[ wv310-AP-06 Energy Market B servi-osis-02 Readonly False
Scope Data Flow Task
eriacs [SETooEo: < temiarable Faiee
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SharePoint Site Implementation
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End Users PowerPivot Reports

ENERGIA BRUTA VS ENERGIA NETA

e |nternet Explorer 8 " sl T

................

occe. ORIENTAL

AEop2

e Silverlight —

* Office 2010 = HM“HMMWW

e PowerPivot for Office 2010 | == R
e PI SQL Commander | s s
e P| System Explorer 2010 R

nnnnn

e Pl DataLink 2010 . L L LL-—
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Report Generation
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Report Generation
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Report Generation
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Case Study Publication

A case study was published on Microsoft's website
on Aug. 4, 2010

OSlsoft. USERS CONFERENCE 2011 EEE T BN BE


http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996
http://www.microsoft.com/casestudies/Microsoft-Sharepoint-Server-2010/Comisi-n-Federal-de-Electricidad-CFE/Mexico-s-Electrical-Utility-Sees-Saving-Millions-of-Dollars-through-Collaborative-BI/4000007996

Intangible Benefits

* To provide the users with a single channel to operate
comprehensive information brought from different data sources

e Users can generate their own reports and analyze data
e Users can publish their own reports

* Users can download reports to the local machines for their own
further analysis

 Have a common repository for all reports
* Provide analysis in time

* Provide the mass data storage but with excellent response time
(in seconds)
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Tangible Benefits

* Providing business awareness

* Incorporating business process knowledge

* SSSSS SAVINGS:
. 11,520,000 SMX pesos per unit per day
. 42,048,000 SMX pesos a year if operation availability of one unit improved by
1%
Marginal Cost (CM) - Cost Integral (Cl) * 24 hours/day * Makx. Efficiency Generating Unit
Taking Petacalco Unit 7 (U7 PEO) with maximum efficiency of 640 MW

* The marginal cost is taken from a marginal unit that may be changing for 24 hrs a day

* For first time the marginal unit was 1320 SMX pesos and PEO U7 was generating 548 SMX pesos
CM (1320) - CI (548) =772

* To repeat for the remaining 23 hrs with marginals divided by 24 units per day, average CM —Cl =750
750 * 24 * 640 = 11,520,000 SMX pesos

By improving availability of one generating unit by 1% of the year (3.65 days), the savings:

42,048,000.00 SMXN (aprox. 3,446,557.00 SUSD) ***CFE has 779 generation units***
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Summary

e Great collaboration with OSlsoft and Microsoft in
Business Intelligence solutions for the electric energy
market process optimization

e System was quickly built and functional in production
environment at CFE CENACE

e Successful demonstration of latest OSIsoft and Microsoft
technologies for developing Bl applications
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Thank you
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Turning insight
iInto action.
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