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Xcel Energy: Who We Are

» States Served: Colorado,
Michigan, Minnesota, New
Mexico, North Dakota, South
Dakota, Texas and Wisconsin

» Approximately 3.4 million
electric customers and 1.9
million natural gas customers
$11.6 billion in revenues (2014)
Dow Jones Sustainability Index
2013 American Wind Energy
Association (AWEA) Utility of the
Year
» AWEA No. 1 provider of wind
energy, 11 years running.
» Solar Energy Power Association
(SEPA) Top Ten of US Utilities

for amount of solar on our
system

Y YV V
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Xcel Energy & OSI PI: The Journey Begins

 1990’s: Four individual plants have separate OSI Pl installations

e 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 Operations as well as Wind
Data Integration

 2013: EA expanded to cover six coal fired generation facilities on a pilot
basis for diagnostic purposes 2013

@ OSlsoft. REGIONAL SEMINARS 2015 © Copyright 2015 OSlsoft, LLC



Xcel Energy Pl Point Count Deployment
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Overview of Pl Deployments at Xcel Energy

Pl deployments at Xcel Energy include:
— Generation
* Six coal and one gas fired plant
* elLog - all 72 generation locations
« Diagnostic Center
— CORP
« Commercial Operations
— Wind and Load Forecast, ISO Data, Internal Apps
e System Summary Dashboard
— EMS
* Transmission Operations, all EMS data
— With limited Gas, Distribution and Substation Data
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Architecture — 2003 to Present

Transmission EMS x 3 (CO, MN, TX)
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The Journey Continues

 Transmission

e Commercial Operations

* Wind Forecasting

* Monitoring and Diagnostic Center
* Executive Dashboards
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Transmission — Operation Displays
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(P New Element ~ =] New Attribute

Transmission — AF and Tie Line reports
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Commercial Operations - Operational Displays
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Commercial Operations - Offline Supplemental deployment report using AF Event
Frame Analysis

| General | Child Elements | Attributes I Ports. | Analyses |VE!SIM|

e ™ Name: CMODE Comnars

‘Search for Offline Supplemental Deployments for Given Time Range
e = MName Ba
® ®m H Offline supplemental deployment
offline
offline  Suppleme
Suppleme ntal
Primary ntal Deployme RT Net

Event name Start time End time Duration Eventtemplate element  Cleared  nt Generation AT Net Generation plus 10m Supp MCP PASS / FAIL

Name Expression Plantl 1_2015-07-12 15:25:25.421 12-Jul-15 14:25:25  12-Jul-1514:55:09 0 0:29:44 Offline Supplemei Plantl 1 20078 -4.88281E-05 0.00 3.960000038

. . Plantl 6_2015-07-12 15:25:25 421 | 12-1u1-151425:25  12-1u1-15 15:07:46 00:42:21 Offline Suppleme Plantl 6 795'8 -4 88281E-05 0.00 3.350000038

Verdablel) if("CHMODE from MISO™="CMODE to Moot 0150712 1525.25 221 12ul-15 142525 12Jul-1514:55:02 00:29:24 Offline Supplemei Plantl 2 40078 -4.88281E-05 0.00 3.960000038
Plant12 4_2015-07-12 15:25:25.421 12ul-15 142525 12Jul-1514:50:21 00:24:36 Offline Suppleme: Plantl2 4 50078 0 0.0 3.960000033
Plant12 2_2015-07-12 15:25:25.421 12-1ul-15 14:25:25  12-Jul-15 14:50:21 00:24:36 Offline Supplemei Plantl2 2 800’8 0 0.00 3360000038
Plant12 3_2015-07-12 15:25:25.421 12-1u-15 14:25:25  12-Jul-15 14:50:21 00:24:56 Offline Supplemei Plantl2 3 397’8 0 037 3.350000038
Planti2 1_2015-07-12 15:25:25.421 12ul-15 142525 12Jul-15 14:50:21 00:24:36 Offline Supplemel Plantl2 1 397’8 0 072 3.960000038
Plantl 2_2015-07-12 16:00:17.421 12ul-15 15:00:17  12Jul-1515:03:05 00:02:48 Offline Supplemei Plantl 2 000’8 291885376 1007 3.029999071
Plantl 1_2015-07-14 14:36:43.583 14-1u1-15 133644 14-Jul-1513:55:20 00:18:36 Offline Supplemei Plantl 1 000 a5 -4 88281E-05 050 H
Plantl 1_2015-07-15 13:28:26.937 15-1u1-15 12:26:37  15-Jul-1512:41:27 00:12:00 Offline Supplemet Plantl 1 000 a5 -4 88281E-05 11.02 2
Plantl 2_2015-07-15 13:58:58.953 15ul-15 1258358 15Jul-1513:12:23  00:13:24 Offline Suppleme Plantl 2 0.00 a7 0220227093 873 H
Plantl2 2_2015-07-15 14:30:06.953 15ul-15 13:30:07  15-Jul-1513:41:38  00:11:32 Offline Supplemei Plantl2 2 000756 0 291 1779999971
Plant12 4_2015-07-15 14:44:34.953 15-1u1-15 13:44:35  15-Jul-15 13:56:58 00:12:24 Offline Supplemei Plantl2 4 000 47 035866794 1004 1779998971
Planti2 1_2015-07-17 13:45:07.187 17-1ul-15 1245:07  17-Jul-15 12:58:07 00:13:00 Offline Supplemel Plantl2 1 0008 0 1012 250999893
Planti2 3_2015-07-17 14:00:07.187 17u1-15 13:00:07  17-Jul-15 13:22:15 00:22:08 Offline Supplemei Plantl2 3 0008 0 1560 250999999
Plantl 1_2015-07-17 15:16:43.187 17-Jul-15 14:16:43  17-Jul-1514:21:43  00:05:00 Offline Supplemei Plantl 1 5007 -4.88281E-05 0.00 8.140000343
Plantl 6_2015-07-17 15:22:15.187 17-1ul-15 14:22:15  17-Jul-1514:32:11 00:09:56 Offline Supplemei Plantl 6 0008 -4 88281E-05 1007 2.230000013
Plantl 1_2015-08-12 12:51:11.500 12-Aug-15 115111 12-Aug-15 12:03:55 00:12:44 Offline Supplemer Plantl 1 50078 -4 88281E-05 398 025
Plantl 6_2015-08-12 16:15:23.531 12-Aug-15 15: 12-Aug-15 15:43:08 0 0:27:24 Offline Suppleme Plantl & 50078 -4.88281E-05 2.68 0.970000029
Plantl 2_2015-08-12 16:15:23.531 12-Aug-15 15: 12-Aug-1515:38:00 00:22:36 Offline Supplemei Plantl 2 5007 -4.88281E-05 483 0.570000023
Plant12 2_2015-08-12 16:15:23.531 12-Aug-15 15:15:24 12-Aug-15 15:43:08 00:27:44 Offline SupplemeiPlantl2 2 8008 0 138 0.970000029
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Commercial Operations - Wind Generation data quality — AF

Analysis

- - - - - - [ . - . -
Xcel Energy
Waiting for action 75.01 105.00
Scheduled outage 50.01 75.00
Last Updated: 10/8/2015 12:08:29 PM Notify ComOps 1st 0.00 50.00
[NSP Hourly% | Daily% | Weekly% | Monthly%| [PSCO Hourly% | Daily% | Weekly% | Monthly% Daily% |Weekly% | Monthly%
Big Blue 40.00{ 40.27 46.55| 46.79|| [Cedar Creek 100.00) 98.63| 98.48) 98.41 0.00] 0.00] 0.00]
[et 0.00] 0.00] 0.00] 0.00|| [Cedar Creek 2 92.78| 85.25] 95.70) 77.85| 96.97 99.39| 97.05]
Community Wind South 72.9 81.63] ICedar Paint .00 .00 .00 0.00 97.Jg| 61.40 T4.7
0.00 0.00] |Colorado Green 58.62) 86. 98.75 86.14 97.82 61.40 T4.7 W
92.4i 89.35| [lLimon 1 98.99| 95. 97.47 90.4 0.00) .00 .00
99.4 98.89)| [Limon 2 99.59| 97. 93.15 86. Palo Duro 95.85 97.93 89.9: )
Grant Count 0.00] 0.00j [Limon 3 100.00| 97.61 99.37 90.82| 97.85 99.35 91.48]
0.00] 0.00]| [Logan 0.00] 53.27 89.08 84.90| [Frisco 89.50| 86.25 88.70] 88.70]am < Value Time Stamp @ ‘ 1
99.64 89.96| [Northern Colorado 1 .00] 55.8 4. 6.84]| [Movus 1 0.0 82| 27.09 42.0 Z 2
99.55 89.77| [Morthern Colorado 2 .00] 56.3 5 5.82| [Movus 2 0.0 82| 99.68 76| R
Bls 0.00] |Peetz Table .00] 48.T 5 5.47| [Pringle 1 0.0 82| 3.9 A DataQualityDay 97.546966552734375 10/9/2015 1:00:00 PM
Lake Benton PP 2 . 3 89.99] 84.19| [Spring Canyon 97.25] 96.4 f 19.61] [[Pringle 2 0.0 51 99.47 2. P . H
MinnDakota 100.00] 97.79]  99.62]  99.39) |Twin Buttes 100.00] 96.97]  99.57|  99.09 bilrai i) iiysiisi sy DL
Maoraing 1 100.00f 97.82 99.49) 98.55| [ DataqualityHour 100 10/9/2015 1:36:00 PM
Moraine 2 100.0¢ .62] 4 98.60) DataQualityHouraF 100% 10/9/2015 1:36:00 PM
Mower Count 100.01 .19 90.34|
18,00 5%.86 6.6 85.85 DataQualityMonth 90.824600218726562 10/8/2015 11:00:00 PM
Prairie Rose 100.01 A7 5 90.83| # Dataq 90.8246002197266 % 10/8/2015 11:00:00 PM
F'JV ind 100.00, 97.82 99.69) 9N.71 DataQualityweek 99.3685073852539 10/9/2015 11:00:00 AM
|Viking 0.00] 0.00] 0.00] 0.00]
7 DataQualityWeekaF 99.3685073852539 % 10/9/2015 11:00:00 AM
CHB & VIK sold to Allete 6/3/15 FarmTotals
> ity 99,450004577636713 10/3/2015 1:35:05 PM
7 TotalAvaiGenerationPct 80.391342163085938 10/9/2015 1:38:04 PM
NSP Average | 9800| 9800‘ 9900| 98.00|| [PSCO Average 97.00| 89.00, 88.06 83.25| [SPS Average 82.31 80.29 69.03 70.07|7 Totaicapacty PIPontrot found "\WdplpiI\PSCO.LMNS.... |10/9/2015 1:39:10.297 PM
' B 3 = B ' TotalGeneration 158.84348060053554 10/3/2015 1:33:04PM
41 , | ¢ = =1 TotaMTurbines 118 10/9/2015 1:35:05 PM
(J Elements vom & TotalTurbinesavailable 117 10/9/2015 1:35:05 PM
|~ Event Frames s B &F TotalTurbinesAvailablemy 198.30000915527344 10/9/2015 1:35:05PM
1 Library s B | ¢ TotaMurbinesinavaileble 1 10/3/2015 1:35:05PM
el o Mo Category: Location
@mypt Category: Weather
! Notifications
& Be | g AverageWindSpeed 9.17985725402832 10/9/2015 1:39:00 PM
8 Contacts

s B | ¢F WindSpeadStdev

2.0654189536539404

10/3/2015 1:39:00 PM

[Eanatyses |
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IT Monitoring

System Monitoring/ Alerts on System states/ Data quality monitoring

Corporate and Energy Supply Pl System Health

a. ;‘J—J—hi—

NCARIGWC

ot s wonts 1 !
@ myrt wes | | Trigger Time: 10/9/2015 8:11:00 AM Eastern Standard Time (GMT-05:00:00)
% Notifications sl | State: Data Issne
8 Contacts weas!| | Priority: High
7 Analyses 10818
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Overview of Wind Forecasting

* 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

— Finalist for 2015 Minnesota High Tech Association (MHTA) Tekne Award in
the Energy and Clean Tech category (awards in mid November 2015)
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Wind Forecasting
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Monitoring and Diagnostic Center

e OSI-PI 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.

e  Currently OSI PI's are at six major coal plants and one Combined Cycle

e Plans are in place to expand to all major plants under an EA agreement

e  OSI-PI allows secure NON-DCS data access to corporate SMEs for

assistance in troubleshooting and analysis.
SmartSignal

e  OSI-PI will be an enabler for the following: Diagnostics
. (M&D Center)
e Meridium
. Plant Operations and
e Smart Signal Engineering Expertise
. . . (Knowledge retention)
e Vibration Analysis
e Executive Operating Report - “150z” Energy Supply Initiatives
(Provides data access for SMEs, Meridium
° E-Log Data, Controllable Losses, and E-Log)
e Emissions Tracking 0SI-Pi Plant Historian

. . Provides Access to Plant Data
e Near Real time Dispatch Curves : )
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Monitoring and Diagnostic Center

Stream Data and Calculations into cycle monitoring sheets and provides
embedded trend charts

et e, [ o i T T s m—
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Monitoring and Diagnostic Center

Controllable Parameters

Generation
Net Generation

Streams Data and Calculations for Plant Controllable monitoring sheets

266.89 MW
242.09 MW

Throttle Conditions Trend Units Actual Target Deviation Heat Rate Change~™ Heat Rate Change~™
Throttle Pressure (B3 PSIG 2342 2400 -57.58 12,22 BTUMRVH | |
Throttle Termperature DEGF EEES 1000 -2.07 405 BETUAWH | |
Reheat Temperature e o] DEGF 340 1000 -59 56 57.61 BTUANMYR I
Cycle Conditions
,

Condenser Pressure | INHG 456 150 3.06 £20.76 BTUMW ]
Final Feedwater Temp [0 DEGF 456 4 447 .2 a.14 -25.82 BTUKWhH | P
Boller Conditions

SH Spray Flows g KPPH 107 .0 0.00 5.98 %~ 12.27 BTUMARWH 11
RH Spray Flow [E2dd KPPH 10.2 0.00 0.62 %~ 10,16 BTUAWD I
Exhaust Gas Temp DEGF 290.6 2464 44 22 Unavailable |
Excess O2 P % 3.26 % 3.54 % -0.21 Unawvallable |
miscellaneous

Aux Steam Flow = KPPH i} 0.on 000 Unavailable 1
A (FEYER (esd (s 24 24.3 0.5 2195 BTUMWH i
D= e =i i B BTWKWh 11040 10346 €945 1

* Spray deviation Is a percentage of MS and HRH flow

* Mote a decrease in Heat Rate is an improvement

© Copyright 2015 OSlsoft, LLC
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Executive Summary Dashboard

« Commercial Operations & Generation
* PSCo, SPS, NSP, All Systems

 SPS Plant Gas
* Energy Supply
* Controllable Parameters, Steam Cycles

e Transmission
« PSCo, SPS, NSP

* Executive Summary
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Generation

DunvecTemp 45 | | Amaio Temp “ 5 SwhnTemp 4
Englewocd Tomp 41 | Lisockmms 45 | Grand Mesdows Temp b :
PSCOLOAD 3848 SPSLOAD 2761 i NSPLOAD 5360 3}
Current Current Current _ Current
; _ oS B Gm _ S o
Cherokee 3 Hayden 1 3w Harrington 1 260  $22 Sherco 1 15 3 Monticello 688 $§23
Cherokee 4 2 Hayden 2 7 Harrington 2 N5 s22 Sherco 2 680 $23 Prairie Island 1 574 $23
. . - Comanche 1 256 Craig 1 Hamington 3 s22 Shercod 540 §23 Prainielsland2 577 $23
Comanche2 245 Craig2 Tok1 04§22 King 463 23
Comanche 3 5 Valmont § 116 Tolkz 465 §22
Pawnee 443
Arapahos 87 4 Fount Val 1 Jonest 177 $23 Maddox1 43§24  BlackDog52 243 $23 Wheaton! 0§28
Fort Saint Vrain 300 Fount Val.2 Jones 2 23 Maddox 2 $24 CCHBR1 245 $23 bi-ovcuk S TR
oumtaia 266 Fount Val.3 Jones 3 23 Nichols1 36 S22 ot AN Wheatond 0§22
Thermo (TCT) Fount. Val. 4 Jones 4 s Nichols 2 522 LSPower "0 23 eatons 0 $38
Cherokeese7 401 ot Lol i o) 4 Gy CoRwnidel 200 83 guwe; o
Blue Spruce 1 o s Beoamwns i 3 coRwemidez 251 23 BlusLake? 0 $247
Blve Spruce 2 Valmont Merixs o 2 Anson2 0 8 Buslsked 0
Zuni 2 32 Sid Rickacdaon = Anson 3 0 54 Bilue Lake 4 0 m
Spindle Hil 1 Hobbs CC -1 Quay County s22 Ansond 0§20 Biulake? 0 $32
Spindie Hill 2 ot Cooke 1 523 Eng.Carbons 11§22  Cannonfais! 0§33 BluoLake8 0  $31
Fort Saint Vrain 5 Brush 4 Cooke ST2 $23 Cunningham1 32§24  CannonFalis2 0 Flambeau 0 $32
Fort Saint Vrain 6 Alamosa 1 Cooke GT2 B e & G 0 w2 gracyy 9 38
Manchief 11 Alamosa 2 Cooke3 $2 ¢ nningham GT 3 524 - Ganciys 0 s
Manchief 12 Fruita Cunningham GT4 84 $24 0 $24 Nean iy o0l et
Plains End | 19 FortLupton 1 0 s
Plains End i Fort Lupton 2 0 s Bayfront4 316
LA Bayfronts 10§26
Baytront6 13 $26
168 Spring Canyon &7 Spinspur 25 S22 Fibromin 53 $24
‘Ponnequin PaloDuro 226 $22
> o o Mammoth 10 2
Codur Cruek; Nowus 27 $22 Grand Meadows. s24
24 CedarPoint 28 Wildorado 7% S22 Nobles 27 g:
LEGE 000 SanJuan 65§23 23 PrarioRose 21 $22
$23 MinnDakota 17 s24
Penetration 31.38% Penetration Scan Oft
NERCACE 56 Penetration  5.23%
WM_ m Freq 80.006 South Dakota Load 234
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Energy Supply

((o e REG'ONAL SEM'NARS 2015 © Copyright 2015 OSlsoft, LLC



OSlsoft.

Transmission

Renewable Generation
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Executive Summary Dashboard
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The Journey Looking Forward

* (Gas Distribution

 (Gas Transmission

* Emissions

* Electric Distribution

e Substations

* Distributed Generation

 Smart Meters

* Anything the Business can dream of
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Questions?
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Thank You

Kasen Huwa

Xcel Energy | Responsible By Nature
Senior Business Manager
Kasen.R.Huwa@XcelEnergy.com
XCELENERGY.COM
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RESPONSIBLE BY NATURE®
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