How TEP helps its

IF Customers with
Solar without
getting burned.

Presented by OSlsoft TEP

Tucson Electric Power
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Speaker Intro: Stan Hollowell

« 20+ years Electrical Utility Experience
— Energy Services Manager

— Operations Technology Manager: SCADA, EMS, DMS, OMS,
Historian

— Programs and Project Manager
— NERC Critical Infrastructure Protection, Cyber Security
— Innovation: Generation, Transmission, Distribution

« Educational Experience

— Degree Earned: BS-Information Technology
— Degree Earned: MBA
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Agenda

« Who is Tucson Electric Power

« Challenges to TEP and the
iIndustry

« How OSI PI helps resolve the
challenges
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TEP

« Over 450,000 Customers
e« 3,300 MW Peak Load*
e« 2.800 MW Generation**

« 300 MW Renewables***

« Number of points BMEMEN
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Challenges

The world’s largest
taxi company, owns

° Opera“ ng no vehicles.
DIStrl buted The world’s most

popular media owner,

G ene ratl on creates no content.

The most valuable
retailer, has no inventory.

Managing a System
of SyStem S The world’s largest

accommodation provider,
owns no real estate.

Fixing the DRIP
(Data Rich
Information Poor)

TOM GOODWIN

@0 /WetpaintMENA
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TEP Residential Solar Program

— Approved December 18t
2014

— A new customer choice from
TEP that offers long-term

price stability and greater TEP

flexibility! .
Tucson Electric Power
Business Challenges Solution(s) Results and Benefits
Numerous Systems +  Strategic enterprise view across

Redefining the operations of

Silos of data storage Grid, Asset, and Customer Distributed Energy Systems
analytics
No enterprise-wide view of data . I
P +  Develop methodology to reduce . Incorporating Distributed
Lack of data management and cost and time-to-market Energy Resources

overnance L
g Leverage strategic initiatives

such as Enterprise Pi &
Visualization strategies

Retention of customers
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Challenge — Implementing New Program

 TEP Owned Residential Solar Program
— Approved December 18", 2014

— Initial Pilot - $10 million budget, up to 600
homes

— ~3.5MW residential solar

— A new customer choice from TEP that offers
long-term price stability and greater
flexibility!
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Challenge — Managing System of Systems

T&D Operations Technology Application Strategy

The right information, to the right person, at the right time

FDISR
Fault Detection

ADMS

Power Flow

DR/VVR/EE

Demand Reduction

Enterprise Asset

Enterprise Asset

_ Fault Restoration ey ATy State Estimation Management Bl Management
Distributed / Centralized Short Term Load Scheduler System of record of Assets Management
. Maintenance Information
Operations BI (P1) Fault Location Inventery e .
- itchi y Predictive analytics
Time Stamped Switching Procedures Vendor Information

Prioritization of equipment
replacement

Short Circuit Calc
Optimal Feeder Reconfiguration

Status
Analog

History
Retirements

Fault Data DSCADA
Electronic relay \ Supervisary Control
DA Devices Status
Analog oms
Dynamic Electric Model
prediction Engine .
/ Geospatial and Tabular GUI Mobile Work Mgm! Resource Management
Work orders Resource Allacation

Crew Management
Analysis Tools
Event Database

Outage & event dispatch
Field Updates

Work priaritization
Wark scheduling

Solar
Storage
Microgrid
Generation

ORACLE’

MDMRPT/ Bl
Meter Reading
Interval Data
Billing Determinants.

Near Real Time
Historical

EN Reliability Analysis

Power Status T
Meter Reads
\ ot

Meter Reading
Interval Data
Billing Determinants

WM Reportiny

Near Real Time
Historical

Tabular

Work M\gmn;

Waork orders
Field Updates

.
maximo’

Qutage Maps
Mobile Status / Reporting -
Proactive Communications

Social Media

IS/Oracls
Assets
Electrical Model Source
Customer to Asset Connection
Geo Spacial Model

Ifron

Systems Of Record
Customer/Account/Billing
Tagging, Control, Monitoring
T&D Assets
Work Management
Meter Reads/Billing Determinants
Outage Reporting
Distribution Electrical Model/Asset Location
Financials — E-Business Suite

as
Customer Data
Work Order Initiation
Customer Calls
Active Outage Mgmnt
ETR

VR
Customer Calls
Active Outage Mgmnt.
ETR

TEP

Tucson Electric Power

1-21-2015
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Challenge — $ilos of Data

{ Regulation & Market \
||

| JL
Layer 3:
Intelligence Analysis Tools E:{> Decision Making Tools Control Tools
{F Parts of

& | i 4 Distributed
“ > Ve 4} Energy Systems

Layer 2:

L Monitoring & Data Data Collection P
Communications el R e ran s <}: Tools (AMR, AMI, DMS) Controllability Tools

. I F TR

Layer 1:
Physical

Distributive Energy Resources (DER)
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Challenge — Information Flow

Utility Owned Residential Solar Program
Installation Workflow

Start New Service Agreement

File Notice with County Recorder
& Notify Renewables

Receive Close Out Documentation
and File

g
o 1 Setup Maint
B | Forward Signed o Close Solar WO. Records &
g x Approve
g ! ATP to Alliance - TEP System »  Update GIS Request
&) 1 Contractor . Acceptance [« Notify Engineering for FN/ Customer
3 Material List oy .
Communication Review Performance
Feedback
3 . Install Interconnect Submitt Certificate of "
1 - Submit
' Pick ;Z.'foa?'w I/ Components (30%) & PV Completion with e
3 System (100%) Signed C ioning
b 1 Y Checklist
[ Create Work
s )
& Order, M:‘E_"ﬂ‘ Installation QA/QC
| - List & Obtain {DC voltage, AC continuity..)
s Permit
ye
b : Complete
: E Obtain Inspection Commissioning
3 . Clearance = Interconnect Checklist and
3 : Energize System Communication
. P Installation and
-4 | —> C ioning to be
3 Integrated into
E . - hedul Compl
ia § 3 Create TEP Meter Set Stage Material for Pcs';;)?i?‘l ::dnfm:rr::‘n?:ct Workflow as Developed
38 2! ‘Work Request {Exception L Contractor to Pick =i iy N Close Meter WO
5% Notification - NSF) Up Set DG Meter - Disconnect
3 g s . g in Off Position and Sealed.
-EN
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Solution

T&D Operations Technolos:

The right information, to **

Health R
Monitor /

Electronic relay

Control Tools

Pl Data - Pl Data .
Archive A § / Access

Energy Systems

ontrollability Tools

Pl Event Pl il 1 .
N

TEP L } F rames P I \ An alytl CS ive Energy Resources (DER)
otifica-
tions
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Pl DataLink — Annual usage

Fixed Monthly Payment Example*

$250
5200
Solar payment will remain
fixed if your annual usage 3150
remains within this +/- 15%
range 2100

550

0
3 Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec

mmmm Fixed Monthly Program Payment [l Energy Bill

*Example based on residential customer using monthly average of about g51 KWh
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Pl ProcessBook — Operations Integration
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| ProcessBook — Operations Integrations

SRA 73 CRA 2201 TEP GEM INDE
KEY: I=GEN I=RESERVES I=SCHEDULES RESERVES: SRR 66 CRR 133

> SPIN RSV TREND
CRA SRA TREND

Springerville San Juan TEP Luna TEP Gila River Navajo Four Corners #4 | Four Corners #5
Max Output = 596mw Max Output = 336mw Max Output = 189mw Max Output = 412mw Max Output = 167mw Max Qutput = 53mw Max Output = 55mw

Scheduled Frequency: 60.02
Actual Frequency: 59.989

195

Springervifie #1 Springervifle #2 San Juan #1 San Juan #2

190 42 401 168 23 166
30 300 3
(Y 190 PN 200 1008P% " o 40 o [E
50 100 50 50 20
0 0 0 0 0 0 0 0
10 MinRamp= ¢ | 10MinRamp= 5.3 10MinRamp = 2.3|10 MinRamp= 2.2 10 MinRamp = 7.2 10 Mirt Ramp = 10 Min Ramp = 0.8 10 Min Ramp = 0.8 10 Min Ramp = 0.8
Sundt PD Luna UNS Gila River 5J3 SCPPA S5J13 Tri-State

GAS TURBINES

Max Output = 390mw Max Output = 189mw Max Output = 137mw Max Output = 205mw Max Qutput = 40mw

Sundt #1 Sundt #2

76 23 76 20
15

40 10 40 10

20 20 5

0 0 ] 0

Current Ramp = 2.9 | Current Ramp = 0
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PI Coresight — Generation Integration

b1 emsdomain.corp/Coresi

22 0 = & || @ PICoresight - NewDisplay2

File Edit View Favorites Tools Help

Home » TEPPIUDS » Tucson Electric Power Co. b Generation » Sundt »

Q)
ljg@a Name Description Value Units  Trend  Minimum  Maximum

1 Gon o uw 0 o
» ® Sundt 1 Generator

omw  ——— ° 9
» ) Sundt 2 Generator oy ——— o °
» ® sundt 3 Generator 8702 MW 28100 ssm[
» ) sundt 4 Generator
® SundtiC MW .
0 MW
11
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Pl Coresight — Solar Integration
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TEP User Group and OSI Tech Support

The TEP Local Pl Users Group has formed at UNS Energy, bringing together
about 30 employees who use the Pl System data historian from OSlsoft, Inc.

Pl will be the system of record for real-time generation, transmission,
distribution, renewable and solar-forecasting operational data, helping the

company turn data into useful information, said Stan Hollowell, Manager,
Energy Systems.

"This is part of a strategic initiative to improve operational efficiencies by
fixing the DRIP — Data Rich and Information Poor," Stan said.

OSlsoft. INDUSTRY FORUM 2015 © Copyright 2015 OSisoft, LLc. 20




TEP User group and OSI Tech Support
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Benefits - One version of the Truth

The right information, to the right person, at the right time

Data Intelligence Hierarchy

Levels e Quantitative Information

Data Driven Decisions

Augmented Intelligence &
Optimization ¢ Actionable Tasks

Level 4
Advanced Analytics
Predictive Analysis, Mash-ups & Data
Visualization

Level 3
Va I ue Alert and Actions
The Rules Platform

¢ Improved KPI's

Level 2 e Qualitative Data

Information Aggregation
Custom Reports & Dashboards
e Discrete Data

Enterprise Asset

Management/ Pl

System of record of Assets
Inventory

Vendor Information

Retirements

e Level 1
Big Data

Near Real Time
WM Reporting / Pl Operations/ PI

Historical

Reliability Analysis
Near Real Time Time Stamped

Historical Status

Tabular Analog

e Limited value

Financial BI
Oracle

MDMRPT/ PI
Meter Reading
Interval Data
Billing Determinants

1212015

TEP

Tucson Electric Power

22
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Soft Benefits

* Reduce impact of cost-shift to non-solar customers
* Incorporated into distribution management system

* Retention of customers
« Transitioning from Traditional Resource Planning to

Distributive Resource Planning
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Hard Benefits

« Estimated reduction of 2016 Capital Expenses -
$2,000,000

« Reduction to O&M annual expenses of 600 TEP Solar
implementation - $300,000
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THANK YOU

Brought to you by @ OSl=ot,
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Stan Hollowell

shollowell@tep.com

Energy Services Manager

CEO Technology Council Member
Tucson Electric Power
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