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PREPA’s road to omnipresence
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WHO ARE WE?

pieeeee 5,839 MW
1.5M clients oflnstalled capacity
Peak

3,685 MW Demand

| | (2005)

2 444 niles Transmission
|“|||||||||“||| of fransmission lines 41 Centers of 115kV
31,446 miles 1 OTransmission

of distribution lines Centers of 230kV




DIVIDED IN SEVERAL BUSINESS UNITS 7

TRANSMISSION CUSTOMER
DISTRIBUTION SERVICE

GENERATION
-Cogeneration

GENERAL

FINANCE SERVICES
(Purchasing and Procurement)




GENERATION
69% DISTRIBUTION

15% 13% 19
—atfibe. o




,:} o PUERTO RICO

. Caribbean island between the Caribbean Sea and the
North Atlantic Ocean, east of the Dominican Republic.

 US Territéfy. " -
« Land and WaterArea 13,791 sq. km. (5,325 sq. mi.)

~+ Mostly mountains, with coastal plain belt in the north and
mountains precipitous to sea on west coast; aandy
beaches along most coastal areas. S i T

- GNP $63.3 hillion (2010)." w4
 Population: 3,791,913 (July 2010). -
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THE CHALLENGE

To unify multiple operational
database systems used by all
PREPA's business units into one
robust and coherent platform that is
capable of deployment in fixed and
mobile platforms. This would provide
the management insight and wisdom
to make informed, time sensitive
decisions, wherever they may be.



PREPA'Ss GOAL

To optimize PREPA's operation and
maintenance by seamlessly sharing data

between users on all business units and
systems.




AVAILABLE TOOLS

PREPA has a working OSlsoft

Infrastructure deployed at all
OSI generation centers and at the
L_ il central SCADA, capable of

gathering up to 150,000 points of
data.



BRANDING

* The solution went into a branding process to facilitate the
identification of the system by the users.

 The brand describes the use and integration of several OSlsoft

products in a single platform, to deploy, analyze and act upon the
Information provided by our business units.

ProcessBook DatalLink WebParts Notifications






€ ENTORA



Latin

ENTOS-

WITHIN

Gives the user such power and
access that is virtually as being
Immersed in the system,

capable of seeing the data from
all the Business Units.




INITIAL SITUATION

Business Units not integrated




SOLUTION ARRANGEMENT

Business Units integrated

Performance Reports

Executive Dashboards

Natural Gas Metering Station
o
System Status Reports I

Critical Event Notifications

Real-time remote monitoring




DEPLOYMENT

From the Central Pl System, ENTORA deploys data to:
- Mobile Devices (Dashboards)
- Desktop Computers (Dashboard and raw data for analysis)




INFORMATION SECURITY

Users are not able to alter
the dashboards.

Users communicate only
with ENTORA which
feeds from the Pl Server.

Certain users have the
ability to use the raw data
to:

— Create their own displays
for specific studies.

— Monitor and audit Natural
Gas use.
These users have access
to all OSlsoft analysis
tools.



SCREEN SHOTS

€ ENTORA

Transmission

System Overview

Generation

Generation

San Juan

Fuel Flows

Generation Trends

Weather Stations

Aguirre
Costa Sur

Fleet Status

wWind Solar




SCREEN SHOTS
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PRE P A Generation Summary Total MW & Frequency

Electrical System
Operation Division COGEN 3

115 kV - 230 kV
Transmision Lines

PREPA

1866 MW

658% ToTAL
339 % 2981 MW

go0 MW 1000 2000 3000
BUNKER C I DIESEL CC DIESELGT LNG COAL RENEWABLE
1439 MW 0 MWW 0w 3152 MW 521 MY GLER Y
Generation 482 % M 00 % 00 % 220« W 1745 8 22%

CENTRAL

BARANA L LANA

38 %

1
[;.:‘ ) .
|\ 389

CENTRAL
: ., COSTASUR CENTRAL
T
EOOELECTRION ™ 655 Mw AGUIRRE Y CICLO
Trarsmision Traremision « Transmision s~ Trarsmision Trarsmision
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SCREEN SHOTS

PREPA

Generation Trends

Overview
Main Menu Generation
Overview
i Generation
Main Menu Overiiew

Generation Summary

PREPA COGEN

1524 MW 998 MW

60.2 % 394 %
Total Frequency

2530 MW 60.05 Hz

Wind and Solar

Steam Generation

Aguirre

Total

Costa
Sur

Total

450

al

232 MW

471 MW

L.

N
I
52

611 MW

39 %

.}_;.L.I_.._ ]

52 %

i

62 %

Cogeneration

Total

AES

Total

523 MW

100 %

Combined Cycles

San
Juan

Total

Aguirre
STAG 1

Total

Stations 0

" Total

Hydroelectric

Dos
Bocas

Total 16 MW 107 %
caoninia (I

Total

Total

Rio
Blanco

Total

Toro
Negro

Total

Total 15 MW 57 %



SCREEN SHOTS

PREPA

San Juan Power Complex
Overview

Main Menu | Sys Overview |

Switch Yard |  Weather |

Diesel | Bunker C |

Generation Summary

Load Trend per Unit

PREPA COGEN

1414 MW 1000 MW

hB2 % 411 %
Total Frequency

2427 MW 60.03 Hz

Combined Cycle Load

-1 MW

SJCCS5

0

0 Btu / kWh

CTG 5 TGS
0 0

SJcC o

-1

0 Btu / kWh

CTG 6 STG 6
0 0

Plant Gad

222 MW

Refiably Providing
9 %

of Puerto Rico's Total Energy Demand

Load Trend Per Unit

1 D ¢ | e Y - 5

Thermoelectric Load

223 MW

Unit 7 Unit 8

1 RPM

73 0

Unit 9 Unit 10

81 69

1ZTHA7 44005 AM 8.0 hours 1777047 17-400%
SPEED
3604 RPM

Wind Power
SYSTEM STATUS

| Mo Error

l | 150 3650 5580

Active Power

10

Wind Speed 12.6 MPH 4.9 mis
12.3 RPM
1203.8 RPM
24° N
87T8F
5311.3 hours
387796 kWh

Rotor Revolutions
Generator RPM
Nacelle Position
Amblent Temp
Availability Time
LG ENERGY




SCREEN SHOTS

ELR TRK

UNIT #9

LMCC

[= =)=
RUN UP/DOWN

TURB @il

o

GAS

—

- A

AR

DRAFT RL —am
STATUS

ELEMENTS

BFP 9-1 RECIRC

DRUM LEVEL

MEAS  INCHES

1.54353

HOTWELL LEVEL DA LEVEL FW BYPASS VALVE
MAKEUP VLV Open SUCTION FLOW 86.1
436.6 KPPH
VALVE DEMAND
100.0 %
ALl | AL [ ] .
BFP 9-2 RECIRC
SUCTION FLOW
MEAS INCHES MEAS FT 436.1 KPPH MEAS [NCHES
1.00 8.58 VALVE DEMAND 1.39
100.0 %
SPT SPT SPT
10.00 DRUM PRESSURE 1.60
% %
g 23.90 " 0.00
‘ Plant Overview ” Unit Overview H Air H Furnace Press H Air Heater H Qil | Sootblowing | BMS Trips ” BM Fuel System
‘ HP Heaters H Dearetor EMG Controls “ Air & Gas ‘ Turbine Control | Turbine SUPR H Trends H Drum Level ‘
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OUTCOME

« ENTORA s an effective and efficient
Integration of the OSlsoft products.

« ENTORA launched a new era of Big Data
management in PREPA.

* The creative use of OSlsoft tools
empowered ENTORA as the foundation for
PREPA's omnipresence in operational
data.
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