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Xcel Energy: Who we are @ XcelEnergy®

RESPONSIBLE BY NATURE®

- Eight states served

« Approximately 3.5 million electric and
2.0 million natural gas customers

« Revenue of $11.7 billion (YE 2014)
« No. 1 wind energy provider

* No. 5in utility solar capacity

« Top 5 in energy efficiency programs

* Industry-leading in voluntary emission
reductions through new technologies
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Xcel Energy: Who we are @ XcelEnergy@

RESPONSIBLE BY NATURE®

« Over 12,000 Employees

« Assets: $28 billion (property, plant, & equipment)

 Own and operate: Xcel(zlgor?))ergy
— 17,000 MW of Generation '
— 20,000 miles of Transmission lines P“/E’JEQE%TVQ’Q
— 1,200 Substations

« $14.5 billion Capital Expenditure Plan (2015-2019)

 The multiple mergers led Xcel energy to have disparate process in each of
the jurisdictions

Northern
States Power

Public Service

Southwestern
Company of

Colorado
Denver, CO
(1923)

Minneapolis,
MN

(1909)
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@ Xcel Energy-

RESPONSIBLE BY NATURE®

Transformation through Innovation

*  The utility industry has seen more change in last 10 years than
in the previous 100 years

«  There are many business drivers that are causing us to
innovate:

— Renewable energy

— Energy efficiency TeChn0|Og p..wSafe

— Distributed generation Strategic P V |
Serve 9_ ressure
_  Energy storage Serwce§ a Ue

— Electric vehicles TI'US COS ChOICePOSItlon

_ id M . . Operations .o C Clean Community |
Grid Modernization PrlCegEng?ésmmcompet't'omm
. . ._ Reliable arenolaers
Xcel Energy Four Pillar Plan Prefenegm”a’ Customers

— Improve Operating Companies Performance
— Transition a Workforce Ready for Competition
— Compete for Customers

— Grow the Business
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Xcel Energy and OSlsoft @ XcelEnergy@

RESPONSIBLE BY NATURE®

* Business Systems CIO strategic priorities
— Think more strategically
— Maximize partner value
— Increase our throughput

« Xcel Energy’s partnership with OSlsoft helps
achieve this criteria

« OSlsoft Pl System real-time operational
information infrastructure helps with bridging the
gap between assets and people while providing
visibility across service territories
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Productivity Through Technology Xcel Enerav:
(PTT) Initiative @ 9y

 Productivity Through Technology (PTT) is a
commitment to innovation to drive consistent
processes

* We are implementing technologies that can
streamline, simplify, and improve work processes
throughout all of our Operating Companies.

« We are employee driven. This initiative is about
people, process and technology.

- We are implementing enterprise systems which leads #
to consistent process and data usage across three
Operating Companies.

RESPONSIBLE BY NATURE®

« The Enterprise Agreement (EA) with OSlsoft is a
cornerstone of PTT.

@ osisoft. USERS CONFERENCE 2016 © Copyright 2016 OSlsoft, LLC



Xcel Energy and OSlsoft Success Xcel Energy*
is based on.-. RESPONSIBLE BY NATURE

N

« The strength of our partnership with OSlsoft

 Business customers who are committed to
the journey

» Business leadership sees the benefits that
Pl System can drive for enterprise
consistency in data, reporting and process

« Strong centralized Pl System delivery team
with an enterprise focus

« Delivery team who educates/evangelizes
the benefits of the Pl System on a regular
basis.
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BUSINESS SYSTEMS

TECHNOLOGY * SOLUTIONS « SUPPORT

The journey iIs loaded
and ready to go

@ Xcel Energy’

RESPONSIBLE BY NATURE™
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The Journey Begins €2 XcelEnergy’

RESPONSIBLE BY NATURE®

« 1990’s: Four individual plants have separate Pl System installations

« 2003: First centralized installation in Colorado Transmission
Operations, followed by Installations in Minnesota and Texas

— Generation and market pricing data used by Commercial
Operations
— System expanded for new SPP market and MISO market changes
« 2008: Wind Forecasting efforts begins

« 2011: Enterprise Agreement (EA) Signed Covering PSCo, SPS and
NSP Transmission Operations and Commercial Operatlons as well as
Wind Data Integration

« 2013: Pilot added to cover 6 coal fired generation facilities for
diagnostic purposes

« 2015: EA expanded to cover 7 more Combined Cycle (Gas) and 1 coal
fired generation facilities along with a centralized Diagnostic Center
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Overview of Pl Deployments at Xcel Energy @ XcelEnergy-

Pl System deployments at Xcel Energy include:
— EMS
 Electric Transmission Operations
— All Operating Companies
— With limited Gas, Distribution and Substation Data
— Corporate
« Commercial Operations
— Wind and load forecasts, ISO data, internal applications
« Xcel System Summary Dashboard
— Generation (~13,300 MW of ~17,000 MW)
* Two Nuclear plants, seven coal and seven gas generation
facilities
« Centralized Diagnostic Center
» eLog — all 76 owned generation facilities
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Xcel Energy Pl System Point Counts

@ Xcel Energy-

RESPONSIBLE BY NATURE®

2,000,000

1,800,000 /

1.600.000 EA Agreement /

expanded
1,400,000
1’200’000 EA Agreement \ \ /

—+—Corporate

\ \
1,000,000 | A

800,000 Initial Pl install Wind forecasting

-=-Diagnostic

(Nov. 2003) efforts begin \/ \ \
N

= Transmission

600,000 |/
/

A —<Total

400,000
200,000

o {\ &
Q " " O° O
P DD D D DD D D

NN Q\b‘ No o

Q) osiot. USERS CONFERENCE 2016

© Copyright 2016 OSlsoft, LLC



@ Database [ Query Date - ® @ | @ Back ) |H, CheckIn < « [#]Refresh

13 Mew Element - 2] New Attribute

Transmission — Pl AF, Counterparty Connections

==

Elements ADM TRY
& Eémems + || General | chid Elements | Attributes [ports | Analyses | version |
Ties
ﬂ ASEW-ECL lﬁ"’ R
G MOC-CRK |I\ t|m[#[R|Name 2lVaie | Time Stamp @
? ’SWADM 852MTC B Category: <None>
i g Ea & Instantanzous ‘6.272760039132]:{—15 M ‘m/g/zmﬁ 11:56:01,375 AM
5 BLEMUNI o= & Received AGCr Value
. g E::::gm ¢ = &% Received Authorized Value
" g e s 3 s B¢ | ¢ Received Hourly Integrated
& La1s8sLFD s B Receved Main Counter o m)
s ® | =l Received Secondary Counter geliered
- MDE 762
g :z: 658 B Cateqory: Delivered m m
& wamM 4592 s B | o Deliversd AGCr Value | 100]
g x:g ;:GWLM © B4 | ¢ Delivered Hourly Integrated [ Heos | 10/9/15 6:00] [ 2800) m
- (3 WOW 4573 HYW ¢ B & Delivered Main Counter m
a D?C Wour 4578 MDF Ll =] Delivered Secondary Counter | o.00]
GRE =) Category: Meter Information
3h - R e o
e = o v —
e @ | =l Meter Location
5 Library s B (=] PositiveDeliveredFlag
| Unit of Measure @ | = voltage Level
@ myPI
(2] Notifications
82 Contacts

XcelEnergy-

RESPONSIBLE BY NATURE®
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Blackhawk 1

Harrington 1
Harrington 2
Harrington 3
Hichols 1
Hichols 3
Eng Carbons
Sid Rich
Llano Wind
Spin Spur

Wildorado
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Commercial Operations - Dispatch Displays

@ Xcel Energy-

RESPONSIBLE BY NATURE®
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_ _ _ @ Xcel Energy’
The Journey Continues: W|nd ForecaStlng RESPONSIBLE BY NATURES

« Started in 2008 and continues with ongoing improvements
« Partnered with NCAR and NREL
* Now hosted by GWC

« Benefits
— Reduced error by 38%
— Savings/efficiencies of $46M over six years

— More efficient and maintenance minded
operation of Fossil Fuel Plants

— Allow coal plant to be shut down for a weekend
— Colorado Territory %50 wind for 24 hour period
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XcelEnergy-

RESPONSIBLE BY NATURE®

Wind Forecasting
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Commercial Operations
Wind Generation data quality — AF Analysis

XcelEnergy-

RESPONSIBLE BY NATURE®

- - - - - - - . - . -
Xcel Energy
Waiting for action 75.01 105.00
Scheduled outage 50.01 75.00
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[John Deere Ewington 100.00{ 97. 99.55] 89.77) [Northern Colorado 2 .00] 56.3 5.82| [Movus 2 .01 .82 99.68 .76 DataQuality
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The Journey Expands: ¢/ XcelEnergy*

MOﬂItOrlng and DlagnOStIC Center RESPONSIBLE BY NATURE®

« Pl System provides primary data to M&D center and
is the foundation for many applications including
Predictive Analytics, Process Screens, Controllable
Parameters and On-line Heat Rate Monitoring.

« Pl System is installed at seven major coal plants
and seven major combined cycle plants

» Allows centralized SMEs secure access to plant
data for assistance in troubleshooting and analysis

SmartSignal
Diagnostics
(M&D Center)

Plant Operations and
Engineering Expertise
(Knowledge retention)

« Pl System will be an enabler for the following:

v i v i i i Energy Supply Initiatives
Smart _Slgnal . Vlbr.at.lon AnaIySIS (Provides data access for SMEs, Meridium

v Executive Operatlng v Meridium Data, Controllable Losses, and E-Log)
Report - “150z” v elog

v Near Real time « Emissions Tracking Pl System data infrastructure

Dispatch Curves
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Monitoring and Diagnostic Center @ XcelEnergy

CcRH FEEE5
scaem

HRH 22225, i
FSSis PAWNEE U1 Cycle Display e aree
TURSINE CYoLE HEATRATE szen sruawen [T

HFTEFRCENCY TEE E|;

Stream real
time data and
calculations
Into cycle
monitoring
sheets and
provide
embedded
trend charts
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Monitoring and Diagnostic Center @ XcelEnergy

C t I I bl P t Generation 266.89 MW
ontrolia e arameters Net Generation 242 09 MW
Stre ams re al Throttle Conditions Trend Units Actual Target Deviation Heat Rate Change™ Heat Rate Change~
Throttle Pressure [ PSIG 2347 2400 -57.58 12.22 BTUAMYN | ] |
tl me data and Throttle Ternperature [y DEGF 998 1000 -2.07 405 BTUMWH | I |
. Reheat Temperature [Ee:ad DEGF 840 1000 -59 .56 5751 BTUANYH | | |
lculat
Ca Cu a Ions Cwcle Conditions
for plant Condenser Pressure w INHG 4 .86 1.50 3.06 B20.76BTUANMYND _":l
Final Feedwater Temp B DEGF 456 .4 447 .2 9.14 -25.82 BTU/MWhH | II |
controllable
monltOrln SH Spray Flows iz g KPPH 107.0 0.00 5.98 %~ 12.27 BTUMNWH | I |
g RH Spray Flow El55 KFPH 10.2 0.00 0.62 %™ 1016 BTUAMD | I |
SheetS Exhaust Gas Temp [ sd DEGF 290 6 246 4 44,22 Unavailable | Il |
Excess O2 R % 306 % .54 % -0.21 Unawvailable | II |
miscellaneous
Ak Steam Flow == KPPH 0 0.00 0.00 Unavailable | | |
PRUES [FIEEE fed LRy 24.8 24.3 0.5 21.95 BTUAMD [ | |
L= LG f=ait et ) BTU/KWh 11040 10348 6945 [ ]

* Spray deviation Is a percentage of M5 and HRH flow

~ Mote a decrease in Heat Rate is an improvement
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_ XcelEnergy*
Executive Summary Dashboard FESPORT TR LE §Y WATOTES

N

« Commercial Operations & Generation
« PSCo, SPS, NSP, all systems

* Energy Supply
« Controllable Parameters, Steam Cycles

* Transmission
« PSCo, SPS, NSP

« Executive Summary
« All Operating Companies in one view
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PSCO Summary

Descriptor
PSCo Current System
Condition

P5Co Expected System
Condition

Descriptor
Cher 3 MW

Cherokee 4 MW
Comanche 1 MW

Comanche 2 MW

Comanche 3 MV

Craig 1 MW (PSCo Share)
Craig 2 MW (PSCo Share)
Hayden 1 Net MW
Hayden 2 Net MW
Pawnee MW

Valmont 5 MW

Descriptor

Cedar Creek Wind MW
Lamar Wind Farm Net MV
Limon Wind 1 My

Limon Wind 2 MW
Logan/Peetz Wind MW
Ponnequin Wind MW
PSCo Total Solar MW

Rid Wind MW
Spring Canyon Wind MW

Cabin Creek A & B Total MW

Generation & Commercial

Value  Descriptor
NORMAL Blue Spruce 1 MW
Blue 2 MW
NORMAL  Cherokee G5 MW
Cherokee G6 MW
,  Cherokes G7 MW
Ft. Lupton 1 MW
value | g |pton 2 MW
0 Fruita MW

351 FsV Unit 1 MW
Unit 2 MW
328 FSV Unit 3 MW

2 FSV Unit4 MW

Unit & MW
175 RMEC Unit 1t MW
263 RMEC Unit 2 MW/
500 RMEC Unit 3 MW
143yl M

Zuni 2 MW

Value

149 pescriptor
155 Alamosa 1 MU
1 Alamosa 2 MW
Arapahoe 5/6/7 MW
Brighton 1 Net MW

23 2 Net MW

Brush 4 MW

1 Fountain valley 1 MW
6 Fountain Valley 2 MW
Fountain Valley 3 MW
Fountain Valley 4 MW
Fountain Valley 5 MW
Fountain Valley 6 MW

Limon 1 Net MW

Value Descriptor
PSCo Total Coal MW
PSCo Total Gas MW

123 PSCo Total Solar MW

122 PSCo Total Wind MW

W
101172015 4:35:46 PM
. Load For

Value

20ayls)

1011372015 4:35:46 PM

101342015 4:35:46 PM

Value

2109
1542
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Derver Tomp. %
Englewood Temp #
PSCOLOAD 3846

Operations

. Amaritlo Temp %
! Lubbock Temp s ;
od SPSLOAD  2761.

NORMAL 4™ pagvisoy s13 4 | NORMAL  curent yp
Hayden 1 137 Hamington1 269  $22
21 Hayden 2 79 Harrington 2 s s22
256 rig 1 Harrington 3 $22
246 raig 2 Tolki 504 $22
] Valmont § 18 Tolk 2 465  $22
443
Arapahoe 58617 1
Fort Saint Vrain 300
266
401
Cunningham 1
Cunningham 2
Cunningham GT 3
Cunningham GT 4
19
NCAR Forecast |Limon 12 158 Spring Canyon 57 [ NCAR Forecast g:';g:‘"
hr 3ne 12ne| Limon3 90 Pomnequin 13 | gn gne qzne Mammoth
1423 1111 495| Llamar 34 CedarCreek 307 | 264 3259 279
Peetz 24 CedarPoint 28
Logan 505
Penetration 31.38% Pune
NERC ACE 56
RBC Violation 0
System Freq  60.006

“Flax" Rasarva

25
226
10
27
65

Xcel Energy-

RESPONSIBLE BY NATURE®

SW Min Temp P
Grand Meadows Temp

“
NSPLOAD 5380

NORMAL  curent
Gen LmP
Sherco 1 15 s Monticelio 688 $23
Sherco 2 680 $23 Prairie Island 1 574 $23
Sherco 3 540 $23 Prairie Island 2 577 $23
King 483 $23

ihe  3hr 12hr
261 219 385

Fenton 31 $23
Mower County 14§23

Grand Meadows 9 $24
Nobles.
Prarie Rose

MinnDakota 17  $24

South Dakota Load 234

© Copyright 2016 OSlsoft, LLC




Transmission
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PSco Cument System Cardtion PSCa Toral el % sz P52 Tetal Wine % 3195
PSCo Expected System Condition PSCa Tatsl Gas % 26.27 PSCo Total Solar % 196
Tokal Generalion Reniwable % Wit
wp 0
£ §
\
£ \
1)
ﬁ- ‘ﬁ-
% -
= 4o wre, =2 = 1638 e P = 10w = rean
Area Cantrol Error (ACE} AGE 2abe Fun g Balancing Autharity Ghigation Lead Actusl Fraquancy Today's Renew Enargy Prod
2 & ® Y o o O s ‘?ﬂ% w St T
iz 74 & % & ¥3 MT?U % A P4i|=ﬂl %
F}‘ |
&

5

£ Jf;' R & ! & & | bt
g-' ' ! e 4
%

=0 MW ERIT = 4726 WnE =TI MW =8I HZ: = 10297 M

Today's Enargy Production  Energy Praducion Vesterday

=18 K - 255KV, =8 K, =84 DogF, = 55578 NAH = BXI06 MK

Q) osiot. USERS CONFERENCE 2016

XcelEnergy-

RESPONSIBLE BY NATURE®

Generation Details BA and OB Load 101372018 916:59 AM Frequency (Act & Sch) 10/13/2015 8.17:00 AM
5000 od ] o
u_m
2000 | : 80 02N A e + + -
g R | ™ ST AT TR
“ D ! — N < i —
g || ] | J 5909 o
1900 1600 1800 2200 0100 0400 0700 1300 1600 1900 2200 0100 0400 07.00 0850 0855 0900 0905 0010
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O System Load
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Load Forecast 10/34/2015 917,09 AM Wnd Forecast z 10/14/2015 617,00 AM
® PSCo Total Renewablos MW 4400 s - 4 D S S |
4000~ Sy 1
o2 Ggnecation Percertage 1V1V2015 91700 AM X

g mmms 0 50 0 s o B a | Sl
1600 2200 0400 ‘7700 1600 2200 04:00 1600 2200 Aob&nm 1800 0000
® PSCO Load Forecast © PSCo Load wio mits * NCAR Wind Forecast Co Total Wind MW
J
1400 18.00 2200 0200 06 00 \CE, Act and Schd Intch. 10/132015 9 1659 AM| WRMRG Raserves JOIN2015 81659 AM
sodf 14
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PSCo Tor G ' | mop "l"L "‘H”m“g-...‘
o 4 . W
| 100d—— i !
cha ang H; e 10132015 9 1 M 00—
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A | so 3 — =
~100¢{ o f e 4
0000 0200 0400 05:00 0800 oy G
SCo ACE 200 L
ctusi interchange 2200 0000 0200 0400 0800 0800
1300 1600 1900 2200 01:00 0400 0700 Scheaued imerchange * (EMS) PSCO BARMRG Operating Reserve
PSCo Towl Hydto MWV 24 2 °

(EMS) PSCO BA RMRG Spinning Reserve

10V X2015 917,00 AM 230KV Line \oltage 101132015 9.17.00 AM 345 KV Line Voitage

0000 0200 0400 0800 08.00
00 0200 0400 0600 0600 * (EMS) PSCO CHER 230KV BUS E KV ab
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Executive Summary

XcelEnergy-

RESPONSIBLE BY NATURE®
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The Journey Ahead of Us @2 XcelEnergy-

RESPONSIBLE BY NATURE®

« Substations and Dissolve Gas Analysis
« SAP

« Gas Distribution
 Gas Transmission
 Emissions

« Electric Distribution

« Distributed Generation
« Smart Meters

« Anything the Business can dream of
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@ Xcel Energy-

RESPONSIBLE BY NATURE®

Rich Greenslit Kasen Huwa

Xcel Energy | Responsible By Nature Xcel Energy | Responsible By Nature
Sr Director, Application Delivery Sr Manager, Application Delivery
Rich.Greenslit@XcelEnergy.com Kasen.R.Huwa@XcelEnergy.com
XCELENERGY.COM XCELENERGY.COM

BUSINESS SYSTEMS

TECHNOLOGY * SOLUTIONS ¢ SUPPORT

Think more Maximize Increase
strategically. partner value. our throughput.
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Remember: “Don’t Stop Believing”

Q) osiot. USERS CONFERENCE 2016



OSlsoft.
USERS CONFERENCE 2016

April 4-8, 2016 | San Francisco

TRANSFORM
YOURWORLD



