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About DTE Energy ;%E Eneroy
e

OSlsoft a Key Technology Enabler

(@ os

DTE - OSlsoft Enterprise Agreement (EA)

Technology Framework
— Accomplished

— Currently in Development
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DTE Energy - Detroit Edison

Detroit

Detroit Edison

Michigan’s largest electric utility
with 2.2 million customers

Over 11,080 MW of power
generation, primarily coal fired

54 000 GWh in electric sales
$4.7 billion in revenue

DTE Energy - Detroit Edison

3 Empowering Business in Real Time.

© Copyright 2009, OSlsoft Inc. All rights Reserved.



Plants & Performance Center (QOSlsoft

Generating Capacity Capacity
Unit Unit Plant
Bele River 1 625
Belle River 2 635
Belle River 1260
Conners Creek 15 135
Conners Creek 16 100
Conners Creek 235
Fermi 2 1110 1110
Greenwood 1 785 785
Harbor Beach 1 103 103
Maonroe 1 770
Monroe 2 795
Monroe 3 795
Monroe 4 77
Monroe 3135
River Rouge 2 247
River Rouge 3 280
River Rouge 527
St Clair 1 150
St Clair 2 162
St Clair 3 163
St Clair 4 1638
St Clair 6 321
St Clair 7 450
5t Clair 1409
Trenton Channel 7A 124
Trenton Channel 8 122
Trenton Channel 9 520
Trenton Channel 766
: . Peakers 1224 1224
L. N




History of OSI Pl in DTE Ener OSlsoft.
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Pilot at Monroe PP in 1998 st s
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UNIT 1 - COMBUSTION PRO 4 HOT REHEAT STEAM TEMPERATU + REHEATER ATTEMP SPRY WTR F

(LE., AIR HEATER PERFORMANCE VS COAL MILLS 18 per. Mov. Avg. (REHEATER ATTEWP SPRY WTR F)

O Fe rm i N u C lea r_ 2 OO 3 Exhibit § Effect of Pluggage on Economizer Gas Outlet Temperature.

Concerns have recently arisen regarding degrading performance of Unit 1's Coal
Mills over this past week. | would like to take this opportunity to throw-caution-to-the-
wind in light of two factors: 1) Lack of good air heater radial seals, and 2) rising ambient

. . . air temperatures
u S ] ] a r] e S —1 m (key to una! Mill permrmanre» s cu’npared s\munar‘eous\v to
ambient air temperatures (FD Fan Air Leaving) and Past
operating history has defined that when the PA-to-\Vindbox de'ta-P reaches a level of
19"H;0, that boller combustion and coal mill performance is drastically impacted. This

is the level at which air heater radial seal replacement is dictated if unit load is to be
maintained without restrictions.
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* Enterprise Agreement - 2007

eater, Superheater, and Economizer Draft Loss
Exhibit 4

« Continuous Pl Expansion

= " 1 3.00

— Magnitude

. . AS
F t l t AUNTLOAD U
— runctionatity Ureriardig T ar Gy G s emperie chages s etk s
an inverse effect on fan and air heater performance (i.e., as air temp. increases,
efficiency of fans/air heater decrease) we can readily see in the above graph that since
October 25" the ambient air temperature changed drastically. This was the reported
time that Unit 1 coal mill output problems began to arise. As a result, [N was

reduced and coal mills removed from service in an attempt to maintain enough Hot PA
ind unning mills. For a brief period, this provided a
false impressio pressure was not affected by rising ambient -
temperatures, yet when compared to unit load one can easily surmise the error of this 050

perception. It was on Oct 27" that the true impact on ETSIREITY: pressure can be
seen in the Pl graph above Please note in the above graph that air temperature had
2 POSITIVE impact on [ on Oct. 22*¢ when it cooled down. 0.00

o e e e D000 TI2Z4M985 0000 T/31/1999 0:00 8711899 0.00 8/14/1995 0:00

T 1.50

Draft Loss, inwe

T 1.00

< Load = Pendant RH 2 PriSuperhtr = Horiz SH = Econo
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OSlsoft a Key Technology Enabler

« Information and Application Integration
— Primary data source of process data (current & historic)
— Integral part of many Applications (process and business)
— Communication Conduit (plant status, fuel cost, control, EMS)
— Strategic to DTE Energy’s day to day Operation

 Performance Center - Enabling Technology
— Equipment Condition Monitoring
— Enables DCS Displays
— Process & Market Analysis

« DTE - OSlsoft Enterprise Agreement (EA)
— Key to the Supply Cabinet

6 Empowering Business in Real Time. © Copyright 2009, OSlsoft Inc. All rights Reserved.



Why - OSIsoft Enterprise Agreement? f( OSlsoft.

5 Key Benefits

1. OSlis a DTE Core Technology /=

2. OSI’s Strong Track Record & Future Direction

3. Expand DTE’s Use of OSIsoft Applications

4. Normalize Budget Allocation

7
5. Premium Software Reliance Program i%%\

74 ¢ N
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Core Technology (Q OSlsoft.

* Integral Part Technology Framework

« Component of Many Applications
— Control Processes
— Business Processes

« Performance Center
— Enabling Technology

8 Empowering Business in Real Time. © Copyright 2009, OSlsoft Inc. All rights Reserved.



Technology Framework (Q OSilsoft.

Drives Performance Excellence

: KPI's Process Costs, Asset Health,
Inf ACt[[c_)nablf(PI, Dashboards \ Operational Performance, Market Value,
nrormation — S leet Optimization Fleet Optimization
— 15%

. . Relate all Data Sources
Business Intelligence

Reliability, 4-Block Analysis Framework
Outage & De-rate (UCF) (PI., RrocessG_ugrd, Maximo, SAP, UCF, P:_%M,
Predictive Monitoring, NeuCo, LIMS, Plant View ..)

Advanced Analysis & Process Optimization
Equipment and Process Monitoring

Maintenan Mark
aintenance & Market 2504

Expert Systems
Predictive Monitoring, Optimization

60% Closed Loop Process Optimization
System Dashboards Fleet Drill down
Fleet Status Assessment 500 Subject Matter Experts

WEB Visualizing

Plant Alarm, DCS Real-time WEB Graphics
Easy Access to Information

Standard User Interface
WEB Visualization

100% _
Process Discrete Data

PMAX, DFTS, eNote,
Fuel Cost Framework,
Alarm Management

Engineering Applications
PMAX, Digital Fuel Tracking, Fuel Cost Framework

Process Discrete to Data

Distributed Control Systems (DCS) Post Event Analysis
Distributed OSlsoft PI Historians DCS, PLC & PI

Large PoEuIation of Data 90% % Complete

Discrete data
Limited value




Mobile Work Force

Mobile Work Force
Pl WEB reports available
on your BlackBerry

GrossMY _Rey/Min

Unit

Monroe Unit 1
Monroe Unit 2
Monroe Unit 3
Monroe Unit 4

Bearing
1Mon-12 0.5
1Mon-11 2.4
1Mon-10 2.7
1Mon-9 1.9
1Mon-8 3.2
1Mon-7 4.4
1Mon-6 1.3

0.4

E

450

547
44
438

Yibr

3,599
3,600
3,599
3,599

g

Mobile

+ [730/2007 1157:45 A

Unit
BR 1
BR 2
FE 2
MON 1
MON 2
MON 3

MON 4
RR 2
RR 3
SC1
SC2
SC3
SC4
SCH

Met MW TMC TCAP
601 BZ5 625
609 B35 635

1103 1103 1103
523 Ti0D T7O0

13 13 13
404 T85> T85
513 565 T75
193 251 251
243 243 276
121 125 125
125 125 125
125 125 125
124 125 125
183 270 270

Total Jobs: 59

21,204

Total Customers Out

st Dispatched: 84

St Clair Power Plant - 24 hour Trend
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State of Michigan

LAST UPDATED:
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BlackBerry

- "
Fossil fobile
Generation

Fri, March 7, 2008
PI Snapshot at 3/7/2008 10:53:29 AW
Plant Generation: 6230.75
Total Generation: 6934.89
Total Load: 6857.78
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Fleet Performance Center

Performance Center — Mission
Equipment Performance Optimization of the Fossil Generation Portfolio through
continuous “real time and predictive asset condition monltormg to maximize
the asset market value. eSS

Performance Center — Vision
Fossil Generation’s Fleet-wide
“Mission Control Center” for
continuous monitoring and optimization
of plant equipment performance

* Located in Ann Arbor Michigan
* 7x24 hour operation (February 2006).

* Plant interface with Merchant Operation Center.
* Oversight of Outage and de-rate coordination.
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2. Track Record & Future Direction ((J OSlsoft.

OSlsoft

« Exceptional Track Record
— Worldwide and Multi Industry
— Exceptional System Availability
— Open and Fast Data Access for Analysis
— Unlimited Interfaces (PLC, DCS, Corporate Systems)

« Future Direction
— Multi Industry Leverage -
— Managed PI ﬁ
— High Availability (HA) Pl System
— Analysis Framework

12 Empowering Business in Real Time. © Copyright 2009, OSlsoft Inc. All rights Reserved.



3. Expand Use of Pl Applications ((J OSlsoft.

* Currently Application in Use
— Pl Data Historian - Fleet Wide 1,000,000 tags
— ProcessBook, DataLink, Active View, Pl ManualLogger, Pl Alarm, Pl SMT
— Multiple Pl interfaces, Data Access Pack, APl and SDK

* Planned Expansion
— Expand PI tag count (Process Data, Operator Rounds, Application data ...)
— IT Monitor
— Analysis Framework
— Advanced Computing Engine (Pl ACE)
— Pl Module Database
— RtPortal (WEB Visualization)

* Required Expansion
— NERC Critical Infrastructure Protection
— Market Interface
— Environmental Reporting Regulations

13 Empowering Business in Real Time. © Copyright 2009, OSlsoft Inc. All rights Reserved.



4. Normalize / Reduce Budget ((J OSlsoft.

« (Capital Budget - Application Expansion

— Strategic Technology Approval

— Facilitates stable budget forecast
 O&M Budget - Support

— Fixed Budget

— Known Future Budget Impact
* Product Cost

— Significant Discounts

— Unlimited Usage

14 Empowering Business in Real Time. © Copyright 2009, OSlsoft Inc. All rights Reserved.



5. Premium SRP (software Reliance Program) ((J OSlsoft.

« Enterprise Project Manager and Enterprise Account Manager
 Remote Monitoring

* Proactive Problem Resolution

« Specialized Performance Reports
» Access to Center of Excellence

« Unlimited Tags & Standard Interfaces

« Software Update System
« Quarterly Reviews

« Access to all CBT’s and Webinars, Training and Event vouchers

15 Empowering Business in Real Time. © Copyright 2009, OSlsoft Inc. All rights Reserved.



Why - OSlsoft Enterprise Agreement? (J OSilsoft.

ﬁ A DTE Core Technology

ﬁ OSI’s Strong Track Record & Future Direction

ﬁ Expand DTE Use of OSIsoft Applications

7
g Normalize Budget Allocation ig‘

N
79 ¢ N

ﬁ Premium Software Reliance Program

16 Empowering Business in Real Time. © Copyright 2009, OSlsoft Inc. All rights Reserved.



How Did We Get Here? {(,4 OSilsoft.

Lets take a closer look under the hood.

Empowering Business in Real Time. © Copyright 2009, OSlsoft Inc. All rights Reserved.



Challenge - Process Data Everywhere! f‘O OSilsoft.

DCS installations on nearly every unit

* Nearly 1,000,000 process data tags
— PI Systems at each plant
— Pl Interfaces to DCS & many PLC’s

« What is that data screaming at us?

« How do you effectively utilize the data?

INFORMATION

18 Empowering Business in Real Time. © Copyright 2009, OSlsoft Inc. All rights Reserved.



Technology Framework - Benefits

Actionable
Information — KPI's

Discrete data

Limited value /

Distributed OSlsoft PI Historians
Large Population of Data

\

(o OSlsoft.
o

Annual Savings

Data Analysis
$3,000,000



ata Analysis (& OSlsoft.

Effect of Pluggage on Reheat Attemporation

* Post trip analysis

1020 250
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Py el o o”"%% * @éﬁ;
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. UNIT 1 - COMBUSTION PRO + HOT REHEAT STEAM TEWPERATU + REHEATER ATTEMP SPRY WTRF
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Exhibit & Effect of Pluggage on Ee=

Concerns have recently arisen regarding degrading performance of Unit 1's Coal
Mills aver this past week_ | would like to take this opportunity fo throw-caution-to-the-
wind in light of two factors: 1) Lack of good air heater radial seals, and 2) rising ambient

[ ]
air temperatures.
In the Pl graph below of Unit 1's parameters, a review of [T
BIEEIIEEEIE (key to Goal Ml perfomance) is compared simulane: \ym
i Past

it
aperatmg history has defined that when the PA-to-\Windbox delta-P reaches a \eve\ of

9"H,0, that bailer combustion and coal mill performance is drastically impacted. This
is the level at which air heater radial seal replacement is dictated if unit load is to be
maintained without restrictions

$ 1,890,000
One Plant
1st year savings!

FepE sl s | ik NN ERE
I I I i ! / ] u‘wNa?sn eater, Superheater, and Economizer Draft Loss
n L
ol reos Exhibit 4
] F
- e 069605
1 7 i 3
‘ n3.0807 3.50
A A I i e VL \ \ e
b o s ssli= 2 Lo 1 | [ [ 1 3.00
a805.47 e § .
1 WIDBOXTO PADFFFRESS 5 —— ﬁ
05 WINDBOX TO PA DIFF PRESS. . e § Qg 250
1 FD FAN AR LEAVING TEIP T25
< S FD FAN AR LEAVING TEMP , P g% z %
i VING N AR HE :
0 GAS PRESS LEAVING S AR HT 1
& UNIT LOAD MW . 2.00

Understanding that ar density changes as temperature changes and that f has
aninverse effect on fan and ir heater performance (ie., as air temp. increases,

e vk
AT Y
! T 1.50
efficiency of fans/air heater decrease) we can readily see in the above graph that since j L|

October 25" the ambient air temperature changed drastically. This was the reported
fime that Unit 1 coal mill output problems began to arise. As a result, [N was
reduced and coal mills removed from service in an attempt to maintain enough Hot PA

(S ESa S AL oa] to the running mills. For a brief period, this provided a
false impression that (. F[E] pressure was not affected by rising ambient AT

Draft Loss, inwc

T 1.00

femperatures, yet when compared to unit load one can easiy surmise the error of this T 0.50
perception. It was on Oct. 27* that the true impact on pressure can be

seen in the Pl graph above. Please note in the above graph that air temperature had

a POSITIVE impact on [NIERN on Oct. 22 when it cooled down. 0.00

e e aeveeeeew X000 TI24M956 0:00 7/31/1589 0:00 8719595 0:00 814119595 0:00

+ Load = Pendant RH & Pri Superhir = Horiz SH = Econo
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Technology Framework - Benefits

(o OSlsoft.
o

Actionable
Information — KPI's

Annual Savings

Engineering Applications
PMAX, Digital Fuel Tracking, Fuel Cost Framework

Discrete data Process Discrete to Data

Process Analysis
$4,500,000
90%

Limited value

Distributed OSlsoft Pl Historians
Large Population of Data

go(k $3,000,000




Fleet Performance Analysis (PMAX) OSlsoft.

s 2

Thermal Performance Calculation Engine

$500,000
sWITCH 10 | 11:46:55 4/06/2006 BOILER EFFICIENCY GROSS POWER
UNIT 1 BELLE RIVER UNIT # 2 Annual SaV|ngS|
MAIN STEAM HOT REHEAT COAL FLOW . TPH
PRESS (PSIA) 2437.0 552.4 ) 337.4 BOILER EFFICIENCY (%) 84.8
TEMP (°F) el T COAL HEATING VALUE 9253 e e o O 77 .9
FLOW (LB/HR) 4221677 3993191 OIL FLOW - GPM 0.0
HEAT RATES (BTU/KWHR)
orom [t —1 BOILER 02 WET (%) 3.2
BOILER O2 DRY (%) 3.6 |GROSS TURBINE HEAT RATE 7771 |
BOILER CO2 DRY (%) 15.8
o NET UNIT HEAT RATE 9784
i s ||uPm STACK CO2 WET (%) 10.0
M A S STACK CO2 DRY (%) 10.9 |NET UNIT HEAT RATE (IN/OUT) 10212 |
CL] 5 e L | GAs EXIT TEMP EE2
COAL i {CORRECTED GAS EXIT TEMP 338.5
UPR ECON
SILOS RN RRTIRA
LWR RHT AIRIFSAERS e BOILER LOSSES (%)
WATER CACCCCCCRLOLELLEEL LI — PRECIPS
LWR ECON
WALL I ‘ H }l—’ DRY GAS LOSS 6.20
- = - ID UNBURNED CARBON LOSS 0.03
= = FANS
= 2= ’N MOISTURE IN FUEL LOSS 3.23
[l Ll ) HYDROGEN IN FUEL LOSS 3.93
M I I | ‘ MOISTURE IN AIR LOSS 0.14
RADIATION LOSS 0.16
PRIMARY
39 9 AR EANS UNSPECIFIED LOSS 1.55
PULVERIZER —[ FORCED
DRAFT FANS
PE',‘IE‘F‘,’B‘{,S I WET CO2 AND 02 IS MEASURED, DRY CO2 AND O2 IS CALCULATED
22 Empowering Business in Real Time. © Copyright 2009, OSlsoft Inc. All rights Reserved.



Digital Fuel Tracking System (%% OSlsoft.

. . . DETROIT EDISON Monroe Power Plant
Main Mimic Current Time: 3/31/2006 1:44:41 PM

Back2 | Back3 | Back4 | Back5 | BackG | Back7 | Back8

Units | Last | Back1
Sample

Monroe Online o

Coal Analyzer aane

SHIP BOOM ) N i e

3308 | anios . a3n08 a0 as3t/08. 2102
122 P0 2ien | nen BRM BEH 45 PH B

2N

[§ = silo Model Variables
TRIPPER

% ‘\13‘ 353

$1,200,000 \:

55
A I g I 040
nnual Savings!

—————————————————— I

ETE 170 1154 | 1184

% 6201 | 6310 | 6286 | 6233 | 6202 | 6256 | 6271 | 6282

1440 | 1415 | 1486 | 1507 | 1431 | 1417 | 1431 | 1450

CV03 ZM15 TRIPPER 074 074 074 074 074

Other Variables
FE

®

2124

2143 2132 2102 2108 2102 | 21.02

Ash Dry Basis % 833 8.22 8.26 823 8.24 8.22 834 8.21 8.31
_ . e, CVR1 % 6.67 6.62 6.60 6.59 6.58 6.57 667 6.59 6.61
' —~ Ash Type 197 193 200 203 193 191 194 198 197
{BREAKER ZMC4 [ . Fixed Carbon

=

4202 | 4219 | 4184 | 4167 | 4206 | 4194 | 4190 | 4181 | 4180
Unit 2 Silo Levels [ U NATGll b | 13848 | 13874 | 13838 | 13796 | 13823 | 13724 | 13340 | 13805 | 13818

= = % 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Silos Unit 1 and 2 Burn Graphs

DETROIT EDISON  Monroe Power Plant

Silo Burn Time Graphs Unit 3 and 4 Current Timx By

]
Iliﬁi H EIEEIIIE“
&
®|® ® ®

UNIT 3 307 208 314 322 298 288 290 208 | 307
Phosporous % 101 118 1.10 108 104 1.08 1.09 1.07 1.18
Sil Time 1HR | 2HR | 3HR [ 4HR | 5HR | GHR | 7HR [ 8HR [ OHR [ 10HR | 188 18 18 179 181 182 182 183 | 183
00 Hours I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 | 000
48 ours
47 ours 4168 | 4167 | 4154 | 4143 | 4160 | 4154 | 4163 | 4151 | 4157
5.0 ours 082 0.8 0.91 118 1.00 0.05 094 0e2 | 120
5.1 ours
52 ours % 064 058 051 084 | 057 057 063 080 | 063
5. ours Sulfur Dry Basis % 0.60 072 077 030 071 072 079 075 | 080
Titanium “ 124 | 123 124 125 122 123 122 126 | 123
Volatile Matter % 3008 3085 30t 3110 3087 | 3004 | 3100
!
s Time
57 Hours
55 Hours
7.4 Hours
35 Hours
26 34 Hours
27 3.0 Hours
2 28 Hours
Silos Unit 1 and 2 Burn Graphs
3172008 1:27:50 P
Main Casoade Routes | Reclaim Routes | Sios unit 1 Silos Unit 2 Sios Unit 3 SiosUnit4 | Train Unlosding || ShipUnkading | SIS Uit 2 Silos Unit 3
Main Cascate Routes | Rectsim Routes || Sios unit 1 Sios Unit 2 Sios Unit 3 Sios Unit 4

Train Unloading | Ship Unloading
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NOx Emissions Strategy

NOx Reduction with
<o Improved Heatrate

@ Actual - Trenton Channel HP

Expected & Actual NOx Costs

10.00 - 8 Hour R R
ol History FeERA ST n
g 80+ Expected Before After
E 7.00 Curve . .
= | Implementation Implementation
S s00- _ — e
& | | |
- = Belle River 2 Heat Rate 10/1/2004 12:00:!
300 q
= \%
100 - Currelnt
0.00 operatton
10 20 30 40 B0 7l 100
Percent Load (%)
$2,200,000
Annual Savings!
Primary
focus is NOx Focus on
reduction operating
near NOx

only

budget curve
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Pl to Pl Process Data Conduit

ﬁg @\LL ~
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Energy Management System (EMS) OSlsoft.

s 2

p& Fossil Generation
m®™ Unit Capacity Framework

o The Plant Energy B Ren ata Entry o [ e [Thee
Management SyStem 'iS Plant Energy Management System - Monroe Unit 1 ]

Last Refresh: 3/3/2006 2:27:23 PM Auto-Refresh Interval: |5 Minutes % AGC Mode: LOCAL
.
used to automat]cally | [ selectunit ] [ ChangeData | [ Limits &Error Checks | ‘
Fuel Data Operating Limit Data
. .

ContrOl u n-It d]spatch Block 1 Block 2 Block 3 Block 4 Total Capability 680 TCAP
Fuel Definition Coal Coal Coal #2 il Ten Minute Capability 680 THMC
ot Aol 0 (EED L L L Regulation High 680 Reg High

) I mplements data Regulating Fuel Yes Mo Mo Mo Net MW 6701719

Realtime MWs 670.1719 0 a a

Regulation Low 400 Reg Low

Validation On all fields Fuel Cost $/MBTU  2,306458 2.306458  2.306458 14.04883 Ramp Rate Up 2 AGE TMW/MIN

O+ M Cost $/MBTU 0,1099937 0.1099987 0.1099987 0.1099987 Ramp Rate Down 2 AGE W/MIN
Emission Cost 0.6212921 0.6212921 0.6212921 0.1028996 £, yigden Zone 1 High 0

[ ] Pe rfo rmS Seve ral Total Cost $/MBTU 3.03772 303772  3.03772 1426172 Forbidden Zone 1 Low 0

Total Cost /MW Hr 27,23936 27.33936 27.33936 128,3555 Forbidden Zone 2 High 0

Ca lcu lations based On PI Other Data Block 1 Block 2 Block 3 Block 4 roriaen one 21 om 2

Forbidden Zone 3 High 0

Dispatch Margin Up 2.822125 0 u] u] Forbidden Zone 3 Low 0

.
d ata to dete rl I I'I ne Dispatch Margin Calc Failed 0 o o Forbidden Zone 4 High 0
Aux Power 32.3125 Unit Status DNE Forbidden Zone 4 Low 0

Dynamic Heat Rate 106.87 g
E Fuel Cost i Quick Reference

Startup MBTU O

validity of inputs.

o T t d t EMS Fuel Price Calculator 2. Make necessary changes, then click "Send Now",
ranspor e 0 * Current Blend: LSS: 100%

$120,000
Type of Coal / Blend %5 By Weight | LSW v || 0% s

Savings!
[J Auto Update Fuel Prices VI n

[ selectunit ] [ ChangeData | [ Limits &Error Checks | ‘

Type of Coal # Blend % By Weight LSS + | 100% +

Ranger V'ia PI Type of Coal / Blend % By Weight | LSW ~ (0% v

& 2006 Enginearing Consuitants Groug, fnc, - A Rights Reserved,
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Before Fuel Cost Framework

R
Manual
Process
Manual Fuel Supply Gen. Ops PMrgzzsls ]
Process
Manual
Process
Gas Fuel Calculates| g
: — | Cost Fuel Cost
Market IE:?Xa,"ISI LN\ ol Blend
Trades | phone [ V] %eills Email Scef;;f'os Gas
Coal Coal Business CO'I I
— | Emissions Logic -0a
Emissions
Emissions

Process
EMS < Plant <

Pl to PI Type, Type, Oops
Ranger o) @é% g

P| No sys error checking
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Fuel Cost Framework

$530,000 | Fuel Supply e [ Improvements...
Annual SaVIngS' Analysis Auto calculate & update Ranger *30to3 peOpIe
- _ » Timely data entry
Acquisition —>|_ps-mon-pi e Zero errors
= LP{BIend Calculations
m Current Current
2 Fuel | DS-tCh-pI
Historic Cost L»{Blend Calculations
Data
 Bloomberg.com | > pS'rE;‘pi
- Blend Calculations
Gas & |El)lljle;rlce at Ranger
ESO PI 1 psbirpi @' PI
/‘3; tcontieaasime L D’ pPS-€S0-pi -E4|'> % LP{BIend Calculations Ann Arbor
Gas -- Dawn & [r— .
Michcon City Gate Market P> ps_hbh_pi
Data f_»‘ -
Hourly & Daily Blend Calculations
Auto update
: ‘ _ | DS-QIW-Pi
émsm /‘!Ef,.._-m..n_.-,.’(._.. LPfBlend Calculations

—p|  DS-StC-pI
LPfBlend Calculations|
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Pl to Pl (AGC)

AGC - Automatic Generation Control
5 largest Fossil units & Peaking Units are ramped through PI Set Point control

TeN
o ©483.08

T
IlI

1 I
T AmRL T
||

X

4 * 478,84
N\

N

OSlsoft.

D

1 f
Bl ST I
I |

3_EMS_NSP:DP

]

MWW
+P3_EMS_NSP:PI

495

MW

$200,000
Savings!

A5 NET MW SETPOINT TO & U3 EMS NET MW SETPOINT TO
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Technology Framework (() OSlsoft.

Annual Savings

Actionable
Information — KPI's

WEB Visualizing Easy Visualization

Easy Access to Information |, $5,500,000
Engineering Applications
PMAX, Digtal Fuel Tra?king?lgjel Cost Framework $4,500,000

Discrete data Process Discrete to Data

Limited value

90%

$3,000,000
90%

Distributed OSlsoft Pl Historians
Large Population of Data




Fleet Status - PI WEB enabled OSlsoft.

s 2

Unit Met MW TM CAP Unit Met MW  TMI CAF Unit Met MW TM CAP Load Forecast
m o CC 15 1 9 9 -+ 2 Y TDITIDFFDr"-'
&09 CC 16 53 ]

W]
G643
745
753
733
243
273
105
112
125
135
255
329
94
73
460
309
34
0
0
W]
-319
W]
-322

|F'Iant Generation Transactions
Ludington Generation Firm Purchase
Peaker Generation Men-Firm Purchasy
Misc, Generation Firm Sale

Total Generation Mon-Firm Sale
Total Load Service Area Loa

Stesl Load 23 Retail Schedule
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Technology Framework (() OSlsoft.

Annual Savings

Actionable
Information — KPI's

System Dashboards Organized Drill Down
Fleet Status Assessment 500 $1,000,000
WEB VISU&lIZIﬂg $5 500.000
Easy Access to Information |, iy
Engineering Applications
PMAX, Digtal Fuel Tra?king?lgjel Cost Framework $4,500,000

Discrete data Process Discrete to Data 90%

Limited value
Distributed OSlsoft Pl Historians
$3,000,000
90%

Large Population of Data




System Dashboards - Pl Enabled o OSlsoft.

2000 real time dynamic actively linked WEB System graphics

Coal Mill Status Click & Drill

Belle River

2 7
0000 00

1 2 3 4 5 6 7 i = 1 2 3 4 5
o 00000 o0 000
r _Clai 1 2 3 4 5
\ Uiz © 00 e e

1_2_ 3 4 5
o000 00

ST. CLAIR UNIT 1
Mill 1 nyn
3 i i 2 3 4 5 6 _7 8
Mill Vibration 585  MILS == TADMPR i [ BN B B B B I I ]
PAFan Vibration N 050 MILS l -
s 1.33 MILS . A B C D E F
PA Fan Temperature N 137.6 DEG F = FEEDER - o 00O OO

s 108.6 DEGF 10433 RPM

PA Fan Motor Amps 38.2 AMPS PADMPR
PA QUTLT 419% N

Coal Mill Motor Amps 42.9 AMPS L5163 DEGF 3 TN/HR

Coal Mill Feeder Speed 10433 RPM viB

Coal Mill Primary Air Differential 244 1N H20 i 585 MLS

Coal Mill Primary Air Damper Position 419%

Coal Mill Hot Air D Positi %
oal Mill Hot Air Damper Position 606 % COAL MILL

Coal Mill Differential Pressure 12.64 IN H20 PAAR FLOW . ool M

Coal Mill Qutlet Temperature 140.2 DEG F SGAG I.D: H20 42.9 AMPS Coal Mills

Coal Mill PA Inlet Temperature 516.3DEGF ’ 249 PSIG

Coal Mill Ol Te 24.9 PSIG N?;GGEQSPF diE O"‘mn 6DEGF

Coal Wil Oil Pressure 1006 DEGF 1086 DEG F

Caoal Mill Primary Air Flow Percent 86.0 %

Coal Mill Load 137 TNHR

Coal Mill RunningTime 4441 HRS

69.82 MW
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Technology Framework (() OSlsoft.

_ Annual Savings
Actionable

Information — KPI's

60%

System Dashboards WX $1,000,000

Fleet Status Assessment

Expert Systems
Predictive Monitoring, Optimization

WEB Visualizing $5.500.000
Easy Access to Information ., | |
Engineering Applications $4.500,000
PMAX, Digital Fuel Tracking, Fuel Cost Framework } :
Discrete data Process Discrete to Data 90%

Limited value
Distributed OSlsoft Pl Historians

Large Population of Data $3,000,000

90%




Pl Dependant Expert Systems

« Equipment & Process Monitoring
— Fleet wide implementation 2006
— A Primary Performance Center Application

« Combustion Optimization - NeuCo
— Implemented on St Clair Unit 7
— Implemented on Belle River 2
— Planned for Belle River 1
— Planned for Monroe Units 1-4
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Technology Framework (() OSlsoft.

Annual Savings

_ KPI's
Infor';“T::g;[lltci)c?rfl EI?(Pl’s Dashboards
/f leet Optlmlzatll%rgo Fleet Optimization

Business Intelligence $201000,000

Reliability, 4-Block (Projected Savings)
Outage & De-rate (UCF)

Maintenance & Market
25%

Expert Systems \

Predictive Monitoring, Optimization
60%

System Dashboards
Fleet Status Assessment 50%
WEB Visualizing
Easy Access to Information

100%

Engineering Applications
PMAX, Digital Fuel Tracking, Fuel Cost Framework

Discrete data Process Discrete to Data 90%
Limited value

Distributed OSlsoft Pl Historians

Large Population of Data o




Unit Capacity Framework (UCF) @o DSl

Process Flow

Day

Power Plants A h e ad orker

Performance
Center

Midwest ISO

,@‘ We manage power.

Merchant
Center

Market
Strategy

Market Feedback
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Unit Capacity Framework (UCF < OSlsoft.

e Manages all Unit Capacity and De-rates - Interfaces to MISO, P3M & EMS
 Automatically Generated Status Report (Availability on BlackBerry) $6,900,000

e Dynamically linked with Outage and de-rate process Savings To Date!

FDSGII I:n;:lnmtlun . K
nit Capacity Framewor
N s R
[ show optionsl Fislds (%] Group Pesker Units [ Group Cycler Urits [ Group Base Unis Export to Excel
50'“ Historiczl Time: Curent @ E?m'tm.\';.c.vc
€D Fei Defivons
Fossil Generation Status Report
Thursday, April 06, 2006 12:46:56 PM Last Modified By: David W Skiver (E49445) on Apr 6 2006 6:24AM
Unit On MDC Aﬁ;., ;’:ag,f Current Blend Unit Constraints/Special Conditions pgg::y Et:: p;m”’ A _,’?’;ffd"' 5?;;. _,g’:; Src"“h::, ;::;
Blend _Blend
® ervpe 1 [ &5 e e {100%LSIW}+{100%201L} 0 0 0 [ [ o o 0
® eRvPP 2 €5 810 €35 {10076LS W)+ (10092011} [ [ [} o o o o [}
® cower s [ 135 135 13 {1009 NGAS} [ [} 0 [ [ 0 0 0
@ coker s [ 100 w0 100 {1009:NGAS} [ [ 0 o o o o 0
® Fervr 2 [] 10 o ] {100%NUC} [ [] [} [ [ ] ] [}
@ cuep 1 785 7ES 7S [E0%ENGAS/408EHE0IL) [ [} [ o o o o [
® HenPe 1 03 %0 103 {100%L55}+{100%:201L} [ [} 0 [] [] 0 0 0
& monep1 700 o {6596L5W/359 MSE}+{100%:201L} [ [ [} [ [ o o [}
& MONPP2 7E0 o {EE9ELEW/359 MEE)+{1009:201L} Outage [FF: Tube ‘32‘,‘__‘;?5 [ 0 0 o o o o 0
® monep3 785 75 7S {6591 SW/359MSE}+{1005:201L} [ [} 0 [ [ 0 0 0
@ monpp4 77 7 7T {6596L5W/359% MSE}+{100%:201L} [ [ [} o o o o [}
® RRGPP 2 47 0 0 {FO%LSWI0%ELSSH+{100%E NG AS) C.P. Mumzw [ 5 0 [ B 0 0 0
® RRGPP 3 w0 80 380 [FO%LEW/20%LE5)+ {1009 NG AS} [ [ 0 o o o o 0
® stcee 150 135 125 {100%6L5W} [ = 0 [ 5 0 0 0
® stcee 8 0 0 {10915} Cuitsge: 2006 Peric = = 5 [ 5 0 5 0
® sTtcee 168 125 125 {100%6L5W} [ 43 [ o 43 o o [
® stcee 158 135 1% {100%6L5W} [ EE] [ o 33 o o [
® sTcep EXSR R 21 {B536LSIN/ 1536 HEE}+{100%: NG AT} [ [} 0 [ [ 0 0 0
& sTCPP 450 3860 386 {B0RELSW/ 209 HSE+{ 1009200} Lorenzt 0 0 0 [ o &4 o &4
® TcHPR 7 M 10 110 {B09ELSW/409 MEE+{ 10092011} [ 100 0 [ 100 0 100 0
@ Tohee 8 122100 100 {B0%LSS/209: MSER+{100%:201L} [ 2 0 o 2 o 2 0
® TCHPP 5 5200 3100 3 (8096155209 MSE+{100%:201L) 150 150 150 [ 150 [ 150 [}
® Peskes 781 185 185 NiA NIA [ 208 0 o 05 o o 0
Tousls: 10208 3031 5564 75 102 175 [ wE 64 2 64
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No Shortage of Information!

Project Work Management
Management

Document
Management

BERNE—

Real Time

e
w0
O

Unit Capacity

MISO Ancillary Services
Day Ahead

39 Empowering Business in Real Time. © Copyright 2009, OSlsoft Inc. All rights Reserved.




((J OSlsoft.

Integration Framework

Standard GU
ingle Metho

\

4

Integration Framework:
Integrated applications environment:
Consistent framework for data,
analysis, reporting and consistent
user graphical interface.

MISO
Real Time

fX

De-rate _
Management Unit Capacity

Work Management

Pr

Management

oject

Document
Management

Outage
Planning .

MISO
Day Ahead

SAP

Ancillary
Services

40
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Common Structure Q OSlsoft.

Process Information Business Systems Market Data



Fleet Performance Analysis & Optimization fg. OSlsoft.

Pulverizer Dashboard

Process Information

D

More information
IS need for Analysis

Empowering Business in Real Time. © Copyright 2009, OSlsoft Inc. All rights Reserved.



Pulverizer Assessment ((4 OSlsoft.

What information is needed?

Pulverizer
— Milling Costs
— Process Costs
— Production Costs %
— EAF
— Equipment Condition Monitoring Information
— Work Performed & Work Pending
— Alarms
— LIMS
— Vibration Analysis
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Pulverizer - Multiple Data Sources OSlsoft.

Consistent Reporting
« Common Methodology
« Common Structure

Unit
Capacity

Maximo

Documentum

Equipment Monitoring
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Common Thread- Equipment Hierarchy

(C) OSlsoft.
-

Processhlet -

Eguipment Hierarchy

dh[ 4] ~

=] g} DTE Enereyy
=[] Monroe Power Plant

[_] Genersting Unit - tongst
[_1 Genersting Unit - Monpp2
[_] Generating Unit - Mongps3
[l ] Generating Unit - bonppd
[ Air and Flue Gas - Monppd
[_] Boiler and Steam Generstor - Monpnd  <— Pn mary Syste m
[ Diesel - Gas Generator - Monppd
[:l Electrical and Cortrol Systems - Monppd
= ] Fuel Burn - Monppd. <
[l [ Fuel Burning - Monpips
[ Atternate Fuel - Mongnd
1 Coal Burning - Monppd — —
[ FeederiScales - Monppsd Su b SyStem
1 ] Pulvetizer - Monppd  <@—— Equipment
[ Coal il 1 - Monppd <
[ Coal bill 2 - Monppd
[ Coal bl 3 - Monppd
[ Coal bl 4 - Monppd
[ Coal bl 5 - Monppd
=1 ] Cosl Mill £ - Monppd
] Breaker 4160% E4U-U1E CM 6 - Monppd.
[_] Damper Coal hill CM 6 - Monppd
[_ ] Damgper Hot &ir Ch & - Mongpd
[_] Damper Maintenance Ch & - Mongppd
[_] Damger Pri &ir Drive Ch & - Monppd
[_] Damper Tewmp Air Drive Ch 6 - Monppd
[_] Damper Tempering Air Ch 6 - Monppd
[_] Drive Hot Air Dramper Ch 6 - Mongpgs
[:I Feeder Coal bill Chi & - konppd
[:I Gearbox Main Drive Chil B - Monppd
[:l |-ndic-Press PHA96 Ch B - Mongpipd
[:I |-Posit-Damper (POPE4EY Ch & - bonpgpd
[_7 1-Pogit-Damper (POPESZ) Ch 6 - Mongsd
[Z7 1-Posit-Damper (POPEEDT Ch & - hiongpd
O] -Switch-Temp TSHH231 2 CM 6 - Monppd V}
[_ Lubricatar CM 6 - Mongppd
[Z1 Motor Drblr ©M 6 - Monppd

Secondary System

Sub Equipment

DTE Energy - Business Unit
Monroe Power Plant - Plant

Equipment Hierarchy

» Hierarchical System Index (HSI)
*  Work Breakdown Structure (WBS)

Generating Unit - Monpp4 - Unit
Fuel Bum - Monpp4 - Primary System
Fuel Burmn - Monhpp4 - Secondary System
Pulverizer -Monpp4 - Sub System

Coal Mill 1 - Monpp4 - Equipment / Sub Equip
Breaker 4160V 640016 CM 1 - Monppd
Damper Coal Mill CM 1 - Monpp4d
Damper Hot Air CM 1 - Monppd

Damper Maintenance CM 1 - Monppd
Damper Pri Air Drive CM 1 - Monppd
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Pulverizer - Multiple Data Sources fQ OSlsoft.

Consistent Reporting
« Common Methodology
« Common Structure

Documentum
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Integration Framework

(( OSlsoft.
.

Integration between Process Controls & Business Systems

to achieve Fleet Optimization.

Using OSISoft’s suite of applications as a foundation,
DTE Energy has created a framework that integrates
plant information to work management & financial
management systems. This enables us to streamline
business processes and drive decisions at the point of

activity.

R G2

) B v - 8

APINCHOCEHAM N LW dE 888 0 i 20 M

am

BEER] 65t o [t Lo o e indon 130

L

19G-@ BTE Energy
1&' » Integration
» Framework

Cost of Generation Calculation

Business Challenge

Technology implementation over the
last decade to achieve various
business objectives has created an
overload of data.

How to convert this data in to
information?

How to deliver the right information
to the right people at the right time?

How to become proactive instead of
reactive and then on the path to
continuous improvement.

Solution

Use a single platform (RT Portal) to
deliver the information across the
HES S

Acquire data and perform
computations using Analysis
Framework (AF) & ACE

Implement a logical structure called
Hierarchical System Index (HSI) on all
data sources using AF / MDB

} Customer Results / Benefits

Ability to view KPI’s for Plant / Unit /
Equipment uniformly from disparate
data sources.

Comparative analysis of like
equipment through out the fleet.

Information tailored to the end-user
based the job function and role.

One stop and one source for all
information.
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Integration Framework

INPUTS L PROCESSING KPI'S

s FIELD ——— RDBMS——— . (‘
" Boiler w Q s (€ PIAF
: (@ rios © v o
g::r_!( Pulverizer maximo 7 AHA A ( PI-ACE
. T - oy _a¥
# Temperatures -~ SQL Server ‘ csa i
¢ ° (‘ Pl-RtBaselLine
@ Pressure A= R
"/ Flows =08 x: B (‘ PI-SDK
. J Y e

USER EXPERIENCE 4

rFRONT END—— /IMPLEMENTATION—, ~NOTIFICATIONS— 9 c o

e

(‘ OSlI  WebPart 0

. Training E-Mail )
(‘ oslI ProcessBook

e a5 @ Online Help s Pager

"1 Office SharePoint DTE Energy

| ) videos - Mobile Integration
U Custom Web Reports & Fra mework

o el O\ J




Integration Framework OSlsoft.

TR
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= Framework

T ar

T Sew—

Grom Uit W0
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' F;
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]
o Framework
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| Belle River
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| common Units 1-2
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""" Q Monroe Plant Overview . -
""" O Plant Overview - Finandal — = .
""" (D) Plant Overview - Technical
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Control & Technology Framework @ L

Drives Performance Excellence

: KPI’
Actionable S P_rocess Costs, Asset Health,
Information — KPI's Dashboards Operational Performance, Market Value,
leet Optimization Fleet Optimization

. . Relate all Data Sources
Business Intelligence

Reliability, 4-Block Integration _Framework
Outage & De-rate (UCF) (PI, Plant Alarms, Maximo, SAP, UCF, GADS,

Maintenance & Market Predictive Monitoring, NeuCo, LIMS, Plant View ..)

/ Expert Systems \ Advanced Analysis & Process Optimization

. - g Equipment and Process Monitoring
Predictive Monitoring, Optimization Closed Loop Process Optimization

System Dashboards Fleet Drill down
Fleet Status Assessment Subject Matter Experts
WEB Visualizing Standard User Interface
Plant Alarm, DCS Real-time WEB Graphics WEB Visualization

Easy A Information ;
asy Access to Informatio Process Discrete Data

Engineering Applications PMAX, DFTS, eNote,
PMAX, Digital Fuel Tracking, Fuel Cost Framework Fuel Cost Framework,
Discrete data Process Discrete to Data g ! e
Limited value '
Distributed Control Systems (DCS) Post Event Analysis
Distributed OSlsoft PI Historians DCS, PLC & PI

Large Population of Data




Isoft.
Total Fleet Management (Q OSlsoft

Drives Performance Excellence

Asset Health
Operational Performance

Market Value
Fleet Optimization

Financials
Work Management

SAP
Maximo

Market

MISO,
Fuel Coat Framework
Unit Capacity Framework

Real-time
Process Applications

/ Expert Systems \

/ SME Status Displays \

WEB Portal \
/ Applications \

Distributed Control Systems (DCS)
Distributed PI Historians
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