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DTE Energy-

e About DTE Energy ¥
e OSlsoft a Key Technology Enabler (@ osi
e DTE - OSlsoft Enterprise Agreement (EA)

e Technology Framework

» Current

» Future State
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DTE Energy - Detroit Edison

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

Detroit
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Plants & Performance Center

Trenton Channel

730 mw

.ﬁ... —_—er_ b Jr
Greenwood — 785 mw

Generating Capacity Capacity
Unit Unit Plant
Bele River 1 625
Bele River 2 635
Belle River 1260
Conners Creek 15 135
Conners Creek 16 100
Conners Creel 235
Fermi 2 1110 1110
Greenwood 1 785 785
Harbor Beach 1 103 103
Monroeg 1 770
Monroe 2 795
Monroe 3 795
Monroe 4 775
Monroe 3135
River Rouge 2 247
River Rouge 3 280
River Rouge 527
St Clair 1 150
St Clair 2 162
St Clair 3 168
St Clair 4 158
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
Totals: 10554 10554




History of OSI Pl in DTE Energy

ilot at Monroe PP in 199

1020 250
1000 o
= L 980 b e ol R Bl 200
ossil Generation Fleet 1999 o A
g s = S {{ h:\ = T\ 150 £
e 1J+\\ *{f H\f PR . g
g [PV +5 & b A & H
e e e T AN o A LV ik
n S an r e 2 F0 ] - .
ol I R R o RO
- 3 PR A

/231989 7/25/1999 7/27/1999 7i29/1999 7/31/1999 /21999  S/4/1999  8/8/1998  &/3/1999

O C S CA DA 2 O O 2 000 00 0:00 0:00 0:00 0:00 000 0:00 0:00
UNIT 1 — COMBUSTION PRO © HOTREHEAT STEAN TEMPERATU + REHEATER ATTEMP SPRY WIRF

|‘ (LE., AIR HEATER PERFORMANCE VS COAL MILLS' 16 per. Mov. Avg. (REHEATER ATTEMP SPRY WTR F)

Exhibit5 Effect of Pluggage on Economizer Gas Outlet Temperature

L]
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
In the PI graph below of Unit 1's parameters, a review of
3 (key to Coal Mill performance) is compared simultaneously to

[ . ] ambient air temperatures (FD Fan A Leaving) and NS NI EE]. Past
operating history has defined that when the PA-to-Windbox delta-P reaches a level of
— 197H,0, that boiler combustion and coal mill performance is drastically impacted. This
is the level at which air heater radial seal replacement s dictated if unit load is to be

maintained without restrictions.
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Understanding that air densify changes as femperature changes and that f has 1 E
an inverse effect on fan and air heater performance (i.e., as air temp. increases, 41150 =
efficiency of fans/air heater decrease) we can readiy see in the above graph that since F %
_ g 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 Lo @
» | l I l ( : I O I l a I reduced and coal mills removed from service in an attempt to maintain enough Hot PA :
T e CaLE T to the running mills. For a brief period, this provided a
false impression that |Zas LTI pressure was not affected by rising ambient 0.50
temperatures, yet when compared to unit load one can easily surmise the error of this =
perception. Itwas on Gct. 27" that the true impact on ST pressure can be
seenin the Pl graph above. Please note in the above graph that air temperature had
a POSITIVE impact on on Oct. 22 when it cooled down. 0.00

i e e e 00 TI24M989 0:00  7/31/1999 0:00 8711599 0:00 8/14/199% 0:00

+Load = Pendant RH & PriSuperntr « Horiz SH = Econo
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OSlisoft a Key Technology Enabler

e 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

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

e DTE — OSlsoft Enterprise Agreement (EA)
» Key to the Supply Cabinet

OSIlsoft.
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Why — OSlsoft Enterprise Agreement?

5 Key Benefits

1. OSlis a DTE Core Technology
e\
2. OSl's Strong Track Record & Future Direction @

3. Expand DTE’s Use of OSlsoft Applications $

“Jd7
7

-

4.  Normalize Budget Allocation

N
794 ¢

5. Premium Software Reliance Program

7

gfm!?)gf)zioﬂ, Inc. All rights reserved. VALUE NOW, VAI.UE OVER TlME




1. Core Technology

e Integral Part Technology Framework

e Component of Many Applications

» Control Processes

» Business Processes

e Performance Center
» Enabling Technology

8
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Technology Framework

Drives Performance Excellence

, KPI's Process Costs, Asset Health,
- ACt?nabI?(Pl’ Dashboards \ Operational Performance, Market Value,
ntormation — S leet Optimizatio Fleet Optimization
15%

: : Relate all Data Sources
Business Intelligence

Reliability, 4-Block Analysis Framework

Outage & De-rate (UCF) (PI, ProcessGuard, Maximo, SAP, UCF, P3M,

Maintenance & Market 259, Predictive Monitoring, NeuCo, LIMS, Plant View ..)
5%

Expert Systems

Predictive Monitoring, Optimization
60%

Equipment and Process Monitoring

Advanced Analysis & Process Optimization
\ Closed Loop Process Optimization

System Dashboards Fleet Drill down
Fleet Status Assessment 509 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 Pl Historians ‘ DCS, PLC & PI

Large Population of Data 90% \ % Complete

Discrete data
Limited value




How Does Technology Enable You?
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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 condltlon monltorlng to maX|m|ze
the asset market value. e | ¥ -

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

OSlsoft

e Exceptional Track Record

» Worldwide and Multi Industry
» Exceptional System Availability

» Open and Fast Data Access for Analysis

» Unlimited Interfaces (PLC, DCS, Corporate Systems)

e Future Direction ﬁ
» Multi Industry Leverage

» Managed PI
» High Availability (HA) Pl System
» Analysis Framework

8
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3. Expand Use of Pl Applications

e Currently Application in Use

>
>
>

e Planned Expansion

>

V VeV Vi \V/

e Required Expansion

>
>

Pl Data Historian — Fleet Wide 300,000 tags
ProcessBook, DataLink, Active View, Pl ManualLogger, Pl Alarm, Pl SMT
Multiple Pl interfaces, Data Access Pack, APl and SDK

Expand Pl tag count (Process Data, Operator Rounds, Application data ...)
IT Monitor

Analysis Framework

Advanced Computing Engine (Pl ACE)
Pl Module Database

RtPortal (WEB Visualization)

NERC Critical Infrastructure Protection | — < I
Market Interface

Environmental Reporting Regulations

1
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4. Normalize / Reduce Budget

e Capital Budget — Application Expansion
» Strategic Technology Approval

» Facilitates stable budget forecast

e O&M Budget — Support N

-

» Fixed Budget
» Known Future Budget Impact

e Product Cost

» Significant Discounts ?
» Unlimited Usage —

14
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5. Premium SRP (Software Reliance Program)

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

1)
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Why — OSlsoft Enterprise Agreement?

1_gA DTE Core Technology / \
z.gOSI’s Strong Track Record & Future Direction

3.?Expand DTE Use of OSlsoft Applications

“Jd7
7

4 @Normalize Budget Allocation iﬁ‘

N

79 ¢ N

5.?Premium Software Reliance Program
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How Did We Get Here?

Lets take a closer look under the hood.

{7
VALUE NOW, VALUE OVER TIME

OSlsoft.
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Challenge - Process Data Everywhere!

e DCS installations on nearly every unit
e Nearly 300,000 process data tags

» Pl Systems at each plant
» Pl Interfaces to DCS & many PLC’s

e \What is that data screaming at us?

e How do you effectively utilize the data?

INFORMATION

VALUE NOW, VALUE OVER TIME

OSlsoft.
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Technology Framework - Benefits

Annual Savings
Actionable

Information — KPI's

Discrete data

Limited value /

Data Analysis
y $3,000,000




Raw Data Analysis

Effect of Pluggage on Reheat Attemporation

Exhibit 2
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Optimization S e
$ 1,890,000
One Plant
1st year savings!

Concerns have recently arisen regarding degrading performance of Unit 1's Coal
Mills over this past week. | would like to take this opporiunity 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.

[ ]
In the Pl graph below of Unit 1's parameters, a review of
(key to Coal Mill performance) is compared simultaneausly to
ambient air temperatures (FD Fan Air Leaving) and ISl Past
operating history has defined that when the PA-to-Windbox delta-P reaches a level of
19"H,0, that boiler 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 re strictions.

[
5 & o5 75 [5 srrsm ‘ h ““ A /\‘ & -‘1"771
I [ [ T j I} i 018791 eater, Superheater, and Economizer Draft Loss
/ W Bz
A Exhibit 4
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Sl e s T o T 250
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Understanding that air densfty changes as temperature changes and hat i has 1 2
an inverse effect on fan and air heater performance (i.e., as air temp. increases, 4180 <
efficiency of fans/air heater decrease) we can readily see in the above graph that since F L %
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 ‘/ 14009
reduced and coal mills removed from service in an attempt to maintain enough Hot PA :
T E R E 00 to the running mills. For a brief period, this provided a
oo o ERMPRITRT: cxoes was rct i o g rtent o |
temperatures, yet when compared to unit load one can easily surmise the error of this =
perception. It was on Oct. 27 that the true impact on pressure can be
seen inthe Pl graph above. Please note in the above graph that air temperature had
] on Oct. 22" when it cooled down. 0.00

a POSITIVE impact on [l

v e aeveeeenw K00 TI2411858 0:00 7/31/1588 0:00 871959 0:00 814119595 0:00

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

Annual Savings
Actionable

Information — KPI's

Engineering Applications Process Analysis
PMAX, Digital Fuel Tracking, Fuel Cost Framework 4 500 OOO
Discrete data crete to Data 90% b4 ’

Limited value =
goo,x $3,000,000




Fleet Performance Analysis (PMAX)

Thermal Performance Calculation Engine

$500,000

SWITCH TO 11:46:55 4/06/2006 BOILER EFFICIENCY GROSS POWER
UNIT 1 BELLE RIVER UNIT # 2 Annual SaVingS'
MAIN STEAM HOT REHEAT
PRESS (PSIA) 2437.0 552.4 COAL FLOW - TPH 337.4 BOILER EFFICIENCY (%) 84.8
TEMP (°F) 1001.8 1007.6 SHAL HEATIG VALLE A5 BOILER EFF NO A/H (%) 717.9
FLOW (LB/HR) 4221677 3993191 OIL FLOW - GPM 0.0
HEAT RATES (BTU/KWHR)
orun [P 1 BOILER 02 WET (%) 3.2
BOILER O2 DRY (%) 3.6 |GROSS TURBINE HEAT RATE At |
BOILER CO2 DRY (%) 15.8
- NET UNIT HEAT RATE 9784
P | STACK CO2 WET (%) 10.0
"M' ? ﬁ STACK CO2 DRY (%) 10.9 NET UNIT HEAT RATE (IN/OUT) 10212 |
i : o GAS EXIT TEMP 269:2
Tt 11l [cORRECTED GAS EXIT TEMP 338.5
PIFIRISAAERS e BOILER LOSSES (%)
WVC;EF PRECIPS
)—» DRY GAS LOSS 6.20
: || =) ID UNBURNED CARBON LOSS 0.03
= B FANS
= MOISTURE IN FUEL LOSS 3123
Il HYDROGEN IN FUEL LOSS 3.93
MOISTURE IN AIR LOSS 0.14
— — RADIATION LOSS 0.16
AR IN LEAKAGE (% PRIMARY
399 s UNSPECIFIED LOSS 1.55
PULVERIZER FORCED
DRAFT FANS

PREVIOUS
DISPLAY

OSIsoft.
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$1,200,000

Digital Fuel TraCking SyStem Annual Savings!

Main Mimi DETROIT EDISON Monroe Power Plant
ain viimic Current Time: 3/31/2006 1:44:41 PM

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

Last
5 sample
Monroe Online

B Coal Analyzer 251G

SHIP BOOM ]

[JS4 silo Model Variables
Blend 1 %
% 673 633 66.4 639 65.3 65.5 62.9 66.6 647
% 327 36.7 336 361 347 345 371 334 353
Heating Value A/R Btu/b 10154 10254 10148 10136 10123 10068 10143 10167 10077
S/MBtu 166 169 1.66 168 1.67 1.67 167 1.66 168
S02 Rate Ib/MBtY 114 1.03 110 114 1.02 1.03 113 1.07 114
Ash Loading IbMBty 657 6.46 6.50 650 650 6.52 657 6.48 6.56
BaseiAcid Ratio 039 038 0.40 041 039 0.38 0.39 0.39 040
Moisture

B

o | asue | aswee | asves | e | wswes | amie
A 21 20 PM e

TRIPPER
ZM16

2001 19.47 20.06 1994 | 2019 20.07 2008 19.76 | 2047
751 7.47 753 755 7.48 7.47 750 7.52 7.52
1170 1144 | 1194 1210 | 1150 11.40 1154 1184 | 1176

® R[] 2

6291 63.10 62,86 6233 | 6292 6256 | 6271 6252 | 62.59

14.49 1415 14,66 1507 | 1431 14.47 14.31 1459 | 1430
073 074 074 074 074 074

Y
H
£

CV03 ZM15 TRIPPER
Other Variables

CVR1A Aluminum 2120 | 2143 2132 | 2102 | 2108 | 2102 | 2102
Ash Dry Basis % 833 | 822 826 | 823 24| 822 | 834 | 821| 831
. CVR1 EXr - 567 | 662| 660 550 | 658 | 657 | o67 559 | 661
= = 197 193 200 203 193 191 194 198 | 197
:BREAKER ZMC4 ]
! 4 ﬁ TH3 Fixed Carbon % 4202 | 4219 4184 | 4167 | 4206 | 41984 | 4190 | 4181 | 4180
= = =T DETROIT EDISON Monroe Power Plant j Tnit 2 Silo Levi Heating Value MAF  JERD 13848 13874 | 13838 13796 | 13823 13724 | 13840 13805 | 13818
Silo Burn Time Graphs Unit 3 and 4 et 1-28:26 PM Uit 2 3o Levels
Current Tx 2626 PM [ manganese IR 002 002 | o2 0.02 0.02 002 | 002 002 | 002
%
UNIT 3 C1A | Magnesium | 307 | 25| 3| 322 298| 288 | 29 308 | 307
o1 . | Phosporous 8 101 116 | 110 | 108 | 104 | 108 | 109 107 | 118
[Sio | Tme THR | 2AR | 3AR | 4WR | SHR | GAR | 7HR | GAR | 9AR | AoRR |3 [Poaesum | 185 | 18| 18| 79| te1| ez | 12| 13| 183
(7 AL T I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 | 000
48 Hours
47 Hours % 4168 | 4167 | 4154 | 4148 | 4160 | 4154 | 4183 | 4151 | 4157
50 fours e NS00 % 0s2| o08s| oo 118 | 100 | o095 | o094 | o082| 120
51 Hours
52 tiouis % 064 | 0%8| o081 0es | 057 | o057 | 083 060 | 063
s
Sulfur Dry Basis % 080 072 077 080 071 072 079 075 0.80
% 124 123 124 125 123 123 122 124 123
= . Volaile Matter “ 008 3088 310t 3110 3087 | 3004 | 31.00
f
s Time [THR T 28R [ 3AR [_4HR [ SRR ] [ R onR | N o Ao F (L] F [}
57 Hours Sl —
55 Hours - ot -
74 Fours - ﬂ--n_ _--ﬂ_
35 Hours
o it E e | Soreen -, [
30 Hours m “
g 28 Hours . )

los Unit 1 and 2 Burn Graphs

900 Hourfs)

Main Cascade Routes.

Sios Unit 3 ‘Sios Unit 4 Train Unioading || Ship Unloading

yain er«,m Recisim Rostes | Sios unit 1 Sios Unit 2 Sios Uit 3 Sios Unit4 || Train Uniosding [| St Unieading [ STlOS Uit 2 Silos Unit 3 ‘
|

| Reolaim Routes Sios unit 1 Sios Unit 2
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$2,200,000

NOx Emissions Strateqgy (@i

NOx Reduction with
| Improved Heatrate

@ Actual - Trenton Channel HP
== Expected Cost - Trenton Channel HP

Expected & Actual NOx Costs

3 Hour
History

.00 -
g o Expected Before After
E 710 4 Curve . )
S Implementation Implementation
- | | — —

00000

00000

3.00 — -

200 - —

1.00 - Current

ool | operation
10 20 50 4 0 80 90 100

i} 50 &0 7
Percent Load (%)

00000 LI

4\‘/ %/
!
Primary
focus is NOx Focus on
reduction operating
only near NOx )
budget curve

L) () g
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Pl to Pl Process Data Conduit

)

.
CORS CORS W~ @

A @

Belle River \ St Clair

A

G ree nWOO () [T H a rbo r ||IIIIII

L]
]
—

THRHmm
_
i
C
=l

o EMS PI
i PI Ranger | TN I
ESO - Detroit T Ann Arbor Performance Center
f @ ol
"l ﬂ —2s (‘ S ﬂl]l:l
0
PI

Monroe Trenton Channel River Rouge
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Energy Management System (EMS)

%ﬁsﬂli Eemﬂmﬁil':;li Tamewor
e The Plant Energy i K] i L5 (7 $12(_),00?
Management System - Savmg.

.
IS u Sed to Last Refresh: 3/3/2006 2:27:23 PM Auto-Refresh Interval:[s Minutes > AGC Mode: LOCAL
automatical Iy CO ntrol [ selectunit | [ ChangeData | : [ Limits & Error Checks | |

> Y Fuel Data Operating Limit Data
u n It d IS patCh Block1 Block2  Block 3 Bluck. 4 Total Capability 650 TCAP
Fuel Definition Coal Coal Coal #2 0il Ten Minute Capability &80 THMC
Max Available MW 680 d f | Regulation High 680 Reg High
o I m p I e m e ntS d ata Benliating Euelisies Lo g Lo Net MW 870.1710
. . . Realtime MWs 670,1719 | 0 1] 1] Requlation Low 400 Reg Low
Va I Id atl O n On aI I fl e I d S Fuel Cost $/MBTU  2,306458 2.306458 2.306458 1404883 Ramp Rate Up o AGC MW /MIN
0O + M Cost $/MBTU 0,10999587 0,1099937 0,1099957 0,1099957 Ramp Rate Down o AGC MWW MIN
‘ Pe rfo rm S Seve ral Emission Cost 0.6212921 0.6212921 0.6212921 0.1028994 Forbidden Zone 1 High 0
Total Cost $/MBTU 3.03772 3.03772 3.03772 14.26172 Forbidden Zone 1 Low 0
.
Ca I CU Iatl O n S based Total Cost /MW Hr 27.33936 | 27.33936 | 27.33936 (1283555 rorhidden Zone 2 High 0
Other Data Forbidden Zone 2 Low 0O
O n P I d ata to Block 1 Block 2 Block 3 Block 4 Forbidden Zone 3 High 0
. r . Dispatch Margin Up 9.8268125 0 ] ] Forbidden Zone 3 Low O
d ete rm I n e Val Id Ity Of Dispatch Margin Calc Failed 0 a 0 Forbidden Zone 4 High 0
Aux Power 32.3125 Unit Status  DNE Forbidden Zone 4 Low 0

.
D ic Heat Rate 106.87 =
I n p utS . LA Fuel Cost o Quick Reference

Startup MBTU O

1. To edit data, click "Change Data".
. ranspo e O Fuel Price Calculator 2. Make necessary changes, then click "Send Now".
* Current Blend: LSS:100%

Ra n g e r Via P I Type of Coal / Blend % By Weight; L5S |+ _lDD% |

Type of Coal / Blend % By Weight|Lsw v|[ose |+
Type of Coal / Blend % By Weight|Lsw v|[o% v

[ Aute Update Fuel Prices Caleulate

[ selectunit ]| [ Change Data [ Limits & Error Checks ]

(& 2005 Enginearing Consufants Group, e, - AFRights Resarved,
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Before Fuel Cost Framework

" S
Manual
Manual Fuel Supply \Pro'_/cess Gen. Ops ngzzls]
Process
Manual
Process
Gas Fuel Calculates | kg
, Cost Fuel Cost
Market ,E:ZZ(G’ZI LN\ Qil Blend
Trades | phone[ %E:IS Email Sceré‘arlos Gas
Coal Coal Business CO'I I
Emissions Logic ~0a
Emissions
Emissions

Ranger < Pl to PI Plant @pe Type, Oops % ‘3/

No sys error checking

OSlsoft.
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$530,000

Fuel Cost Framework Anual Savings!

Fuel Supply Improvements...
Default Mode
Analysis Auto calculate & update Ranger ® 3_0 to 3 people
e - e Timely data entry
Acqisition — P LPS-mon-pi e Zero errors
2 A = LPiBlend Calculations,
’B Current curment
8 Fuel > DS-tch-pi
; . t
Historic 4 /\ o o LPiBlend Calculations|
Data q2
Bloomber com ey DS-ITQ-PI
Gas & Oil Price at |— LPiBlend Calculations| Ranger
Hubs ;
= ESO Pl 5, Eaala 25-' PI
= T R— - ?>> ps-eso-pi @ i L5 Biend Galcurations Ann Arbor
Gas -- Dawn & -
Michcon City Gate Market === ps_hbh_pi
Data f_»‘ .
Hourly & Daily Blend Calculations|
Auto update
_ = _DPS-grw-pi
OPISwer - | LPiBlend Calculations
ps-stc-pi

Blend Calculations
28

gm/flﬁl@igigzoﬂ, Inc. All rights reserved. VALUE NOW, VAI.UE OVER TIME



Pl to Pl (AGC) Eovings!

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

AS
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Technology Framework

Actionable
Information — KPI's

WEB Visualizing
Easy Access to Information

100%

Engineering Applications
PMAX, Digital Fuel Tracking, Fuel Cost Framework

Discrete data Process Discrete to Data

Annual Savings

Easy Visualization
$5,500,000

$4,500,000

Limited value

PI Historians
pulation of Data




Fleet Status — PI| WEB enabled

IS ——

LUnit Met MW TMC AP Unit MetMW TMC Net MW TMC Load Forecast
BR 1 m o CC 15 66 95
BR. 2 i

47 2 HE  Today Tomorrow
2 0100 6041 8250
42

4 0200 &015 79532
14 0300 7505
iE |3?|j|_
16 0&00
6 0700
E? 0300
i 0900
2 1000
21 e

FW PUMPS
| Cond | HF | _BF |

&09 CcC 16 53 125
0 i
6545 e e v 77
745 75
753 7 78
753 1 0
245 3 i 0
273 77
105 1 54
112
125 .
135 1 E
255
329
o4
73
450 11- B sE

: (5] e EEiiER 8[c]

SE

Ln

[ S RV By ]

V]
[r

MOMN
MOM
MOM
MOM 4
RR 2
RR 3
5C1
5C 2
5C 3
5C 4
SCE i
5C7
c7
TCa
TC 9
C‘\'I'r. 1
HE 1

dEEERE

5

L G0 0

!

d
=) WO WL o o R
LJ LA S wj o)

|

[V r ]

%jDDDDDDGDDD

‘1

A1 08 e D B BN

I IS ER

T
Le

Bd

84
0
0
(]
-319
0
322

|Plant Generation Transactions
Ludington Generation Firm Purchase
Peaker Generation Mon-Firm Purchas
Misc. Generation Firm Sale

Total Generation Mon-Firm Sale
Total Load Service Area Loa
Steel Load Retail Schedule
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Real-Time DCS Operator Displays

6000 real time dynamic activel

MAIN STM PR TUR
18T STAGE PR PSIG
N MAIN STEAM

S MAIN STEAM
HOT REHEAT PR
N HOT REHEAT
SHOT REHEAT
COLD REHEAT PR
N COLD REHEAT

PSIG

PSIG

SCOLD REHEAT

3520

DISP

3471 #

linked WEB DCS gra

#  TRSH RACK LVL
SCREEN LVI/N

#  TRSHRACKLVL
SCREEN LVLAN
#  TRSH RACK LVL

SCREEN LV

o IN
-0 1IN
1IN
41N
-6 IN
3IN

hics

MW GROSS
MV NET

MW DEMAND %
MWW GEN %
MVAR S

GEN VOLT
BUSVOLT

H2 PR

5 |

Click & Trend

# UBLRHSTMATZ (R

HFHENTERING TURE TE=-H
a7

m UHRHATRETC(F)
HEH ENTERING TURB TE?-5
873

A UMSTLYGBLANTZ
MAN STV LV3 BILERHORTH
JGBLA 5

LRSTC
3 BILER-SOLTH

v UL
I

BEARING OIL PR 15 # SEAL STEAM PR . .
BRG OIL CLR IN 152 F SIS EXHAUST VAC 14.1 (= ||sTATOR CLG FLOW 2.7
BRG OIL CLR OUT 13
OIL CLR CTRL VLV W % BBl IER A it o EME rr—
TG OIL PMP AITO = ] 5 SES EXHAIESIER ST e
EMRG OIL PMP ATO Z_ 1| conDENSER VAC 7.2 INHG 05
SEAL OIL P N 13.07 N MAIN UNIT VAC PMP L
AR SIDE TEMP 10 F § MAIN UNIT VAC PMP 1115
H2 SIDE TEMP M0 F e 103
10037
H2 SI0 PMP e g&ﬁ%m%zf;tm ;g 75 4 TRAVELNG SCREEN
SI0 BKUP PNP PR MTG HOTWELL TEMP 95 | e [ sl
AR SIDE /0 PMP N MAIN UNIT CIRC PMP N DEH PHP ]
N BRG SEAL VAP EXT C MAIN UNIT CIRC PMP SDEH PMP ¥
S Hib AL MR TR S MAIN UNITCIRC PMP HE;/;WU uney ¥nsa 33 00

Page Mg
A ames v 13|

31036 KERIRKS

nerval  Updete 5]

xo

<213} 3

OSIsoft.
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Pl enabled - Event Re-play

U2 DRAFT OVERVIEW

DRAFT LOSSES W PA HTR
: AIR OUT g PRECIP PRECIP
ECONOMIZER o - : HMBR C
HORIZ REHT 23 Aﬁliﬂnp DEGF W PA FAN gﬂ¥BR__C _glﬂ#BR D
PRI SUPRHT 1.8 1 280 DEGF 283 DEGF
SEC SUPRHT 0.5 GBS DP
PNDNT REHT 0.5 3
DP AIR
AN 9 2
LA WEST FEGT : S
— 2009 DEG F #]ProcessNet Trend - Microsoft Internet Explorer provided by DTE Energy
EEI(‘::]BIN’RS AR Ev 'ia File Series
16 "H20 IN _? R WEST 02 02 NeEd@s =% d B #® e
. 97 2.7 3 21007
8 STACK :
= . NS R,
ﬂ [E)l 3.5 STACK 13092 ] 22??2678521.DN6 (DEGF)
o E FURMHACE EXIT GAS TEMP
2050 Nn' || l 1858.02 0y
| I ! i
BOILER Ll | L
s STACK GAS I |
£ EAST 02 FLOW| 0001 s _
AIR s R 39 128
0t T 32 STACK
FD FAN DEGF = 3.1 OPACITY |
DUCT PRS s | 3.0 1950
S 16 "H20 s P
B EAST FEGT
L 1867 DEG F
‘K/’/ DP AIR e ‘
0 'I‘d/y,/{wl /./ H Nll I V\”\T\ML W V\\'\ ||\

\';

N |
\_/ W o V{(\ﬁ A\ Jr\’_hr m“"”‘M e ey

BOILER TUBE TEMPS ]
E FD FAN 574
PRI SH 729 SSH1ST 930 AR DP
PLAT SH 772 SSH2ND 1010 4 -
GAS DF ; y ] 3 i : ; i y }
INT MAN 936 RSH 0UT 993 I_ 1 42 13:90 K2 1355 42 1401 42 1407 42 14:13 42 14:19 H2 14:25 42 1431 42 1437 42 14:43 A2 14499
____________________________________________________________________ Page Axis Start End Irterval  Updats () _—
ﬂ ‘m m CLR ‘ AM ‘ TURB ‘ BLR A p] [Araes v [o40zren07 134811 . |[oamzreonz 1452t . | ~|[o EEERE|
2DRFTOV IR STAT MSTR MSTR ' cominue [—riiTe [— e ——cuninuc r—rrucuss

Re-play events using historical Pl data

KK]
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Technology Framework

Annual Savings

Actionable
Information — KPI's

System Dashboards Organized Drill Down
Fleet Status Assessment 59, $1,000,000
Easy Access to Information ., $5, ’
Engineering Applications
PMAX, Digital Fuel TragkingPFpuel Cost Framework $4 - 500 - OOO

Discrete data Process Discrete to Data 90%

Limited value
\\ $3,000,000
90%




System Dashboards — Pl Enabled

2000 real time dynamic actively linked WEB System graphics

Coal Mill Status

Monree I Belle River

Coal Mills

Coal Mills

ST.CLAIRUNIT 1
Mill 1

Mill Vibrati

4441 HRS

2 MW

OSlsoft.
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o Y s |
QUTLT T
1402 DEGF

AP} 12,64 IN H2O

585 MLS
PAFAN
COAL MILL
42.9 AMPS
24 9 PEIG

2
BRG TEMP LUBE OIL
N137.6 DEG F 100.6 DEG F

S108.6 DEGF

Coal Mills
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Technology Framework

Annual Savings
Actionable

Information — KPI's

Expert Systems \ Predictive — Optimize
Predictive Monitoring, Optimizati

redictive Monitoring, Optimiza g%rl/o $8’OOO’OOO
System Dashboards $1.000.000

Fleet Status Assessment 50% ’ ’
WEB Visualizing $5.500.000

Easy Access to Information .., ’ ’
Engineering Applications $4.500,000

PMAX, Digital Fuel Tracking, Fuel Cost Framework 3 4

Discrete data Process Discrete to Data 90%

Limited value /= . -
~ Large Population of Data | 90%\ $3,000,000




Pl Dependant Expert Systems

e Equipment & Process Monitoring — SmartSignal

» Fleet wide implementation 2006 $7.769.680

» A Primary Performance Center Application \Annual Savings!

e Combustion Optimization — NeuCo

» Startup on St Clair Unit 7 $330,000/unit
» Installation in progress on Belle River 2 \Annual Savings!

» Planned for Monroe Units 1-4

37
VALUE NOW, VALUE OVER TIME
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Technology Framework

Annual Savings

| KPI's
Inforf‘ncat!t?c?r;gl EI?(Pl’s Dasnboards
leet Optlmlzat‘llcg_’% Fleet Optimization
$20,000,000

Business Intelligence

Reliability, 4-Block (Projected Savings)
Outgge & De-rate (UCF)
Maintenance & Market 259,

~ Expert Systems
Predictive Monitoring, Optimization\ $1 1 ,OOO,OOO
60%

System Dashboards \ $1.000,000
50% ’ ’

Fleet Status Assessment

WEB Visualizing 5 500.000
Easy Access to Information 100% $5, ,

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 $3,000,000
90%

Large Population of Data




Unit Capacity Framework (UCF)

Process Flow

Real

Time Market
Midwest ISO

%‘ We manage power.

Day
Power Plants Ahead

Performance
Center
|

Merchant
Center

Market
Strategy

Market Feedback

39
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Unit Capacity Framework (UCF)

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

e Dynamically linked with Outage and de-rate process $3'2001000
Fossil Generation 7 mOI‘lthS 2007|

Unit Capacity Framework
[% Quick Link @ - ‘\. E @ =

1 )

@ Export to Excel

9 Bt 10 Wioed

6 Field Definitions

Fossil Generation Status Report

Thursday, April 06, 2006 12:46:56 PM Last Modified By: David W Skiver (E43443) on Apr & 2006 6:24AM

Uit on NDC A‘:,., ‘f;":a%f Current Blend Unit Constraints/Special Conditions pgc:.zy gc::;:; p;’"h:d"’ p_{;’;‘:{y 53;:';:. é’;ﬁ ;ﬂ ;:’;;’
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@ coee 15 [] 135 135 13 {100%NGAS} [] ] 0 o o [ o 0
® coreie [] 100 w0 e {100%NGAS} [] [} 0 [} [} [} [ 0
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@ Heupe 1 w3 o ug (1096155} + {1009 2011} [ [] 0 [ [] [ [ 0
& monee1 0 o {659ELS /355 MSE} +{100%6201L} [ [ 0 o o o o 0
& monpP2 0 o S9MSE}+{1009:201L} [ 0 0 o o [ 0 0
® MonPP3 795 795 7es {E5%LEW 3506 MEE}+{1009:201L} [ 0 0 o o [ [ 0
& monepa 775 TS 7S {659LS /3506 MSE}+{100%201L) [] [} 0 [} [] [} o 0
® RrRGPP 2 27 o [ {0015 WL S5 +H{1DI%NGAS) [ 5 0 [ 5 o [ 0
@ racep 3 0 om0 2 {[FOULEW/IHLEE)+{1D0TNGAS) [] [} 0 o ] [} 0 0
& sTopp 1 150 125 1% (1009150} [] 3 0 [ B0 [ 0
® sToee 2 > [ {100%L5W} x x x o x 0 x 0
@ stoee 3 168 125 125 {100%L5W} o 43 0 o P o 0
& stoee 4 155 125 128 {100%L5W} [ EE) 0 o B0 0 0
& sTope & EP TR TR 11 {BS9BLSW/15HSEL+{1M0%NGAS) [ 0 0 o o o o 0
& stcep 7 450 30 38 {B0%ELSW/ 209 HSEM+{100%:201L} (5E) ECM ; Apr 1720 0 0 0 o [ o o &
& TCHPR 7A w o o1e 1 {60%LSWI40%MSE}+{100%:201L} [ 100 0 o w0 w0
& Touee 8 122 00 100 {B0%L55/20%MSE}+{100%201L) [} n 0 o n e n e
& TcHee 2 520 {B0%L55/20%MSE}H {100%201L) [] [} 0
B Paskes 792 NiA o [} 0
W2E 3L ] & &
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No Shortage of Information!

Project Work Management
Laboratory Management
Information / Document
u

Operator

— SAP e Management

T e
> MISO

Pl Data Historian
Emissions <‘> Real Time
Managemen
Unit Capacity

EPR —
Plant \
Optimization Planning
Performance Emissions MISO Ancillary Services
Analysis Monitoring

OSlsof Day Ahead 41
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Analysis Framework

Analysis Framework:

Integrated applications environment:
Standard GUI onsistent framework for data,
Single Method analysis, reporting and consistent

user graphical interface.

~ MISO
~ Real Time

De-rate
Management

Unit Capacity

Outage
: Planning
Performance o = Document MISO
Analysis Emissions {8 Management Day Ahead
Monitoring Ancillary

-
gl
.
.
-

Combustion Services

Optimization 4
42
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Process Cost Drill Down

MONROE POWER PLA

[ ' i ; UNIT * T2

f
|E“F Status [ | n
Year To Date 80.14 * i fouate s 76.76 oo 80.14
Previous Week 100.00 ||EAF Previous > - 98.96 40.46 0.00 100.00
PROD COST (Inst)  génun Year To Date 10000 10000 993 9979 10000 10000 10000 | | [PKOD COST NS summ
Current Date 21.21 ) p_ = e — I
Fusl Cost 1848 Previous Week 100.00 100.00 100.00 100.00 ( Hettpimy -PrucessGuard MONPPS -Lask 10ABMS =
: ] ]
Erii o o sl ProcessGuard Alarms (Last 10) EE
i oN
Previous Week T g LRt TR
Fugl Cost 1832 S
SN e wa | YearToDate 187 182 175 1343
Fower Cons Cost 0.21 0.2z 0.2z 0z0
PROD COST Tk »
Oparation Cost 040 (5% (R} 044 P
Year To Date 19.85
Fuel Cost 17.73 Mairtenance Cost 155 148 140 13.09 :
Operation Cost 1.45 T HPP
Mzintenance Cost (-1 Previous Week n2e 030 029 026
Previous Week 19.83 Fower Cons Cost 0.21 0.22 022 nzo | y
b /
Fhelioa et Operation Cost 007 07 007 il : 9
Dperation Cost 091 _ (" metcueny - smarescns oo - Laat 10 =
e e 000 Maintanance Cost 0.00 0.00 0.00 0.00 : EE;EL
SmartSignal Watch [tems (Last 10}
MLLING COST HTON SS Count
YearTo Date 487 Year To Date 0 3 0 0
Fower Cons Cost 0:11
Operation Cost .28 Previous Week o 0 0 o
Mairtenznee Cost 1.48
Previous Week 220 PG Count
Fower Cons Cost o1
Operation Cost 2.08 Year To Date 6 2 0 6
Mairtarance Codt 0.00 I ]
Previous Week ] 0 0 ] .
HEATRATE  srunookn I'] [uEAT RATE  sTuncowm
Current Date 10732 | I| |t Current Date 10687 10614 10669 10732
\ /
Previous Week 10732 ,a"ll \'\ Previous Week 10687 10614 10669 10732 y
\ - 5 - y B =
< W = RUNHING = NOT RUNMING NOT IHSTRUMENT ED >
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Expanded System Dashboard

MONROE Unit

Monroe Unit 4

Mill 5
Silo 124

Year To Date

Previous Week

Milling Cost  wron

Year To Date
Power Cons Cost
Operation Cost
Maintenance Cost

Previous Week
Power Cons Cost
Operation Cost

Maintenance Cost

S§5 Count

£1ProcessNet Trend - Microsoft Internet Explorer provided by DTE Energy
Fil
DEERS %S EED e

nooooonnn

500
| ecurmmoszre o
18 MOTOR WINOING TEMP K2

erval_ Upate (5)

A is O — A

2 \
[ MetQuery - SmartSgnal MOMP4-CVE - Last 10 Ters & Y { MetQuery -ProcessGusrd MONPRA-CHE- Last 10 Blams

SmartSignal Watch Items (Last 10) i ProcessGuard Alarms (Last 10)
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Total Fleet Management

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 \
45

Distributed Control Systems (DCS)
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