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Agenda

 About SRP

* The Necessity of Historical Data

* Pl System Value, Out-of-the-Box

* Homebrew PI System Applications

* Response from Users and Management
* Enterprise Agreement Status

* Lessons Learned

* Future Plans
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About Salt River Project

US Bureau of Reclamation Project, serving Arizona since 1903

 Supply Water and Power to Salt River Valley and large portions of the Phoenix
Metropolitan area

 Generation Resources

— Gas, Coal, Nuclear, Hydro, Solar,
Biomass, Wind, and Geothermal

 SRP Facts per end of FY14
— " million Customers
— Peak System Load Y6800 MW
— 300+ Stations and RTU’s

@) osisott. EMEA USERS CONFERENCE 2015 © Copyright 2015 OSlsoft, LLC 3



SRP Pl Server Installs
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A Utility Can Not Thrive with Real-time Data Alone...

* Dispatchers primary tool — the Energy Management System (EMS)
— Data snapshot
— Real-time monitoring/alarming
. . Gy —
* Afterimplementing the PI System...

— Preemptive issue identification & @E

— Time-based alarms

— Data analytics

- Sl m p“ﬂed data d ISbU rSement Remote Terminal Energy Management Pl Server Pl User Tools

Units (RTUs) System (EMS)
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Pl System Value is Realized Right Out-of-the-Box

* Pl ProcessBook

* PlDatalink =

* Pl Asset Framework (AF) T ra
— Asset Analytics

— Notifications
— Event Frames
Pl Coresight
* Pl Development Tools (Pl SDK)
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Project 1. Transformer Over-temperature Alarming

 Background

— Removal of automatic trip on temperature
excursions

— False reads, temporary conditions, ™ . ™k
ambient conditions 3o -

* Problem
— Operators need notifications of time- :
based temperature performance = Wy T
(e.g. Oil Temp > 100 degC for 5 minutes) —
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Solution: Asset Framework and Notifications

* Asset Framework model of all 500kv, 230kv and 115kv
transformers, using one Transformer Template

* Only ONE set of Pl System Notifications rules using Templates
* Easily add, remove, or modify transformer elements
* Process Flow

— Notification on desktop and/or Pl ProcessBook, directing Operator to
proper Pl ProcessBook Element Relative Display
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Transformer Overtemp Desktop App using AF SDK

WARNING

TRANSFORMER OIL TEMPERATURE IS HIGH FOR THE FOLLOWING TRANSFORMERS:
ABEL 69/230 KV Transformer 4

PLEASE MONITOR OVERTEMP DASHBOARD.

TRANSFORMER OIL TEMPERATURE LIMIT REACH

ABEL 69/230 KV

INVESTIGATE IMMEDIATELY. TAKE ACTION TO F
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Transformer Overtemp Pl ProcessBook ERD

Element Relative Display

ABEL 69/230 KV Transformer 4

Search

Search Mask

Elements of Interest

Fiter

[Name
Bl (5 Template: 230 KV Transformer
ABEL £9/230 KV Transformer 4 1
AGUA FRIA 69230 KV Transformer 3
AGUA FRIA 69230 KV Transformer 4
ALEXANDER 88/230 KV Transformer 1
ALEXANDER 68/230 KV Transformer 2
ANDERSOM RECEIVING 68/230 KV Transformer 1
ANDERSON RECEIVING 63/230 KV Transformer 2
ANDERSON RECEIVING 63/230 KV Transformer 3
AMDERSON RECEIVING 88,230 KV Transformer 4
BRANDOW §3/230 KV Transformer 1
BRANDOW 69,230 KV Transformer 2
BRANDOW 63,230 KV Transformer 3 0 Go To Selected Alarm
BROWNING 69/230 KV Transformer 4
CORBELL RECEIVING 63230 KV Transformer 2
COREELL RECEIVING £3,230 KV Transformer 3
CORBELL RECEIVING £9,/220 KV Transformer 4
DINOSAUR 69/230 KV Transformer 2
GOLDFIELD RECEIVING 115/230 KV Transformer 1
GOLDFIELD RECEIVING 115/230 KV Transformer 2
KNOX 69,230 KV Transformer 2
KYRENE £3/230 KV Transformer 2
KYRENE £3/230 KV Transformer 2
KYRENE 63/230 KV Transformer 4
ORME 69/230 KV Transformer 1 k . D, 9, 24.00 h
ORME 68/230 KV Transformer 2

*Simulated data
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Overtemp Application is Keeping the Lights on

Since implementation...

15+ oil temperature
reading spikes

15+ inadvertent transformer
trips avoided

Est. savings per trip avoided: $10,000-$20,000
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Project 2: Loss Calculator

 Background

— EMS measuring State Estimated MW
values from both sides of transformers
and lines

— Pricing strategies incorporated small
sample seasonal MW loss data

e Problem

— Amount of loss data used in corporate
pricing structure is not sufficient nor easily
accessible
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Solution: Send SE Data to the Pl System and Report with Pl
Datalink

Hourly Loss Tracker
* Set up AF model for 4
Beginning Date: Ending Date: Run Hourly Loss Calculator
all transformers and I _ —Jm

. 16.65 5.68 14.68 16.22 295 0.25 334 48.64
I I n e S Total: 5,936.81 1,875.54 5,867.87 5,589.93 1,160.53 102.95 857.77 21,39L.41
Time Stamp 69 KV Lines (MW} 115 KV Lines (MW) 230 KV Lines (MVF) 500 KV Lines (MW) 230 K¥ Transformers (M) 500 KV Transformers (MW} GSU (MW)  TOTAL
3/1/2015 100 551 382 804 166 132 013 118 2497
. 3/1/2015 2:00 546 376 723 475 121 013 132 2387
° RO| |—u p |osses |nto 3/1/2015 3:00 549 369 654 545 118 014 147 2395
3/1/2015 4.00 525 374 701 568 115 014 144 2442
. 3/1/2015 5:00 518 370 749 545 118 015 134 2443
VOltage Categorles 3/1/2015 6:00 564 365 750 599 135 015 138 2596
3/1/2015 7.00 569 182 754 196 126 01z 096 2235
3/1/2015 800 614 188 794 550 134 014 084 2378
° R e O rt O n h o u rl b i 3/1/2015 9:00 717 198 869 711 158 01s 113 27.78
p y a S S 3/1/2015 10:00 772 203 912 778 170 01s 134 2984
3/1/2015 11:00 7EL 2.06 951 651 168 014 144 2916
3/1/2015 12:00 751 204 929 546 173 015 154 3102
° A”OW user -to modify 3/1/2015 13:00 761 157 9.09 549 168 015 153 3052
3/1/2015 14:00 766 196 933 749 172 014 153 2984
3/1/2015 15:00 724 157 924 716 163 014 138 2574
d ate_ra n g e q u e ry 3/1/2015 16:00 744 197 396 771 164 014 139 2926
3/1/2015 17:00 757 201 9.44 792 172 01s 151 30,51
3/1/2015 13:00 327 188 973 754 133 01s 154 3106
3/1/2015 13:00 1023 2.00 1273 815 230 017 159 37.23
3/1/2015 20:00 1007 210 14.06 798 213 017 166 35.23
3/1/2015 21:00 962 154 1263 209 211 015 161 3616
3/1/2015 22:00 354 211 1052 787 188 01s 162 5298
3/1/2015 23:00 653 2.04 338 796 151 014 152 2812
3/2/2015 0:00 595 208 788 542 130 012 111 2387
3/2/2015 100 536 220 714 247 115 011 0.86 2132
3/2/2015 2:00 544 226 701 335 112 010 085 073
3/2/2015 300 493 237 662 375 108 010 064 1948
3/2/2015 4.00 516 227 676 399 110 010 065 2002
3/2/2015 5:00 541 230 707 106 117 010 073 2083
3/2/2015 6:00 696 218 328 619 153 012 134 2661
3/2/2015 7.00 325 215 9.01 770 133 014 154 3067
3/2/2015 800
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Loss Calc is Keeping Money in the Bank

* Reduced data collection labor hours by >99%
* Higher frequency of data allows for more efficient rate structures

* Side benefit: Easy to spot underperforming equipment
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Project 3: RTU Metrics

 Background

— EMS (Energy Management System)
receiving scan information from RTUs
(Remote Terminal Units) in the field

— RTUs in failed state for extended periods
of time before corrective action is taken

e Problem

— No visibility of poor RTU health until bad
data is seen
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Solution: Use Time-based Analytics to Monitor RTU Health

* Set up AF model for
RTUs

* Implementing
Notifications for failures

*  Push performance data
to web interface

RTU Support Center & Dashboard (@l Chart ,Bad Scans #Availability BReport ®=Contact &About @FAQ

[l Chart

Bad Scan Percent

Name Type

Contains

I one
I cocr
I one
I one
I one
I one
I one
I one
I one
I o
I one
I one
I one
I one
I one
I e
I one

Contains...

Status

On
Off
On
On
On
On
On
On

Contains...

~

24 Hours: 2.26 %
1 Week: 2.18 %
1 Month: 2.44 %

Availability Percent

24 Hours:100.00 %
1 Week: 100.00 %

1 Month: 99.98 %
Channel: -
Type: DNP
Status: On

v
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Remote Terminal Unit (RTU) Metrics
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Bonus Visibility for Supervisors

Track individual RTU performance as well as overall availability

24 Hours 7 Days 30 Days FYTD Availability % FYTD Bad Scans %
RTU Name Channel No. % Bad RTU Name Channel No. % Bad RTU Name Channel No. % Bad 99.98 % 0.03 %
I - N o D

I - I - I o

D - D o Dl o FYTD Availability % Per Day FYTD Bad Scans % Per Day
I o N N S
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RTU Metrics is Ensuring a Reliable System

* Increased technician response time for failing RTUs
* Improved troubleshooting capabilities

e Supervisors have enhanced
visibility of performance
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More and More Positive Feedback Everyday

“Current investment is

“Pl provides reliable results,
and even complex algorithms
have been designed to
deliver with great certainty. PI
is instrumental in the
situational awareness and
control exhibited today.

undervalued.”

“The enterprise should expand
. PI, with an intelligent design for
Planning better integration across
functions and single source of
common
operations/engineering/asset
data across SRP. “

“l could see so many benefits to :
a Pl EA, including greater and Information
simplified data cleansing and Systems
location-to-location consistency,

reduced number of tools or

applications sitting atop the

architecture, and assets

organized in hierarchical

framework."
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Enterprise Agreement: Coming Soon to a Utility Near You!

* Favorable preliminary response from general managers
* Interviews conducted with potential user groups

* Building justification / budget expectations
e Goal of next fiscal year
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Lessons Learned

* Planning, planning, planning
* Know your tools!

e Teach a man to fish
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The Future is Bright (and Full of Data)!

* 40+ PI System related projects on the horizon
* Pl System of Operator Training Simulator
* Pl Server 2015 Install

* Future Data implementation

(@ osisoft. EMEA USERS CONFERENCE 2015 © Copyright 2015 OSlsoft, LLC 22



Summary

“Giving access to and training other groups
on how to use the Pl System would allow our
resources to focus on the business, rather

than answer data requests. B\ 2 ©

-Operations Supervisor I~ ) e
BUSINESS CHALLENGES SOLUTION

A Need more advanced A. Implement the PI System at
monitoring and troubleshooting various sites throughout the
tools company

B. New complex rate structures
require more Comprehensive B. Train users to be self-sufficient
data

C. Improve performance and C. Take advantage of Pl System
lifespan of electrical equipment gleDer)Iopment tools (PI SDK / AF
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RESULTS AND BENEFITS

Saving labor hours and
equipment replacement costs

Preventing outages due to
erroneous data

Advanced pricing structures

saving money for SRP and its
customers
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Contact Information

Cory Fisher

Cory.Fisher@srpnet.com
EMS Engineer

Salt River Project
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Questions Please don’t forget to...

Complete the Online Survey
for this session

Please wait for the microphone
before asking your questions

State your
name & company

http://eventmobi.com/emeauci15
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gL 6154

Danke |
Merci Gracias
Thank You
HOhES
Cnacunbo Obrigado
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