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DTE Energy Geography

Utility Businesses

- DTE Electric

* DTE Gas

Citizens Gas Fuel
Non-Utility
Businesses

- DTE Coal Services

* DTE Rail Services

* DTE Energy Trading
* DTE Gas Storage

* Midwest Energy
Resources

* DTE Biomass

* DTE Energy Services
* DTE Energy Ventures




Profile of DTE Utility Business

DTE Electric

* Ninth largest electric utility in
the U.S. with 2.1 million customers

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

« 54,000 GWh in electric sales
e ~$8.79 billion in revenue

DTE Gas

 Fifth largest natural gas utility in
the U.S. with1.2 million customers

m DTE Electric
Distribution Services « 170 Bcf of gas sales
m DTEGas * 12% of national gas storage

capacity with 124 Bcf of regulated
gas storage

Distribution Services

L] Overlapping

Distribution Services Detroit




Why Focus on Controls & Technology?

We operated for years without Process Information!

- Information in capable hands always yields benefits. &
« Every facility and group has an effect on the company. H
« The company is affected by outside influences. I?

» Fleet Optimization requires awareness of Process Costs, Performance, Asset
Health, Reliability and Market Value.

« Small investments in Technology yields large returns.




Process Controls & Technology

Control & Technology Framework

Application Examples

Fuel Cost Framewnrk

System Dashboards
Fleet Status Assessment
WERB Visualizing
pon . s et WED ot
Easy Access to Information
Engineering Applications
A, Dt o Tk s ot Frammeek
Process Discrete to Data

minnea Gl P ears,
Pl Asset Framework / L \
Integrated applications environment:

Consistent framework for data,

Questlons & DlSCUSSlon analysis, reporting and consistent

user graphical interface.

Work in Progress

Successes




Power Plants & Performance Center

Generating Capacity Capacity
Unit Unit Plant
Belle River 1 B25
Belle River 2 535
Belle River 1260
Conners Creek 15 135
Conners Creek 16 100
Conners Creek 235
Fermi 2 1110 1110
A - ¥
Belle River — 1,260 mw Greenwood 1 785 785

Expanding Renewable Portfolio

Performance Center — 11,588 m ﬂ

e

Trenton Channel 766

- </ Peakers 1224 1224
L . o
Greenwood — 785 mw Totals: 10554 10554




Control & Technology

Framework
Fossil Generation People - Making right decisions when it matters!
Business Unit Strategy Drives Performance Excellence
Fleet Fleet Optimization
Optimization Process Costs, Asset Health,
Actionable Process Costs Reliability

Asset Health, Operational Performance, Market Value

Information — KPI's Market Value 209

_ _ Relate all Data Sources
Business Intelligence ProcessNet Framework

Outage & De-rate (UCF) (PI, ProcessGuard, Maximo, SAP, UCF, P3M,
Maintenance & Market 2509 Predictive Monitoring, NeuCo, LIMS, Plant View ..)

Advanced Analysis & Process Optimization
~ Expert Systems Reliability Academy
Predictive Monitoring, Optimization Equipment, Process, Performance, Reliability Models

MBO/PdM/Risk Assessment goy Closed Loop Process Optimization

System Dashboards
Fleet Status Assessment 90%

WEB Visualizing

Plant Alarm, DCS Real-time WEB Graphics
Easy Access to Information 100%

Fleet Drill down
Subject Matter Experts

Standard User Interface
WEB Visualization

Process Discrete Data

PMAX, Digital Fuel Tracking, Fuel Cost Framework II__DMAX’ Dl ote,
) uel Cost Framework,
Process Discrete Data 90% Alarm Management
Discrete data Distributed Control Systems (DCS) Post Event Analysis

Limited value ABB Distributed OSlsoft PI Historians L‘ 0OSli ) DCS, PLC & PI
Large Population of Data 90% % Complete




The Performance Center

The Door into the Fleet

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

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

Virtual Control Room - 23 Units

IIIIIIIII

| =
Rl

Operating View of Fleet

* Drives consistent practices (UCF)

* Market interface w/MOC

* Proficient users of technology

« SME rotation mutually beneficial

* Reliability tools (SmartSignal & Plant View
* Input in the budget process

10



Control & Technology Framework

Fossil Generation
Business Unit Strategy

Actionable
Information — KPI's

) Distributed Control Systems (DCS) ‘
Discrete data ABB Distributed OSlsoft Pl Historians (" oSI

Limited value Large Population of Data



Plant Process Controls

» ABB Distributed Control Systems 9|1,
— All Units in the fleet FRIPEp
— Installed investment $150 — $200 Million Dollars
— Critical to

« Plant Operation
* Personnel Safety
* Equipment Protection

« Many stand alone control systems.
* Process Information Historian (Pl) & Interfaces

12



Control & Technology Infrastructure — Plants

NeuCo PMAX ProcessNet  ProcessGuard EPRI Plant View

=

Multiple Data Sources

.....

iy
B4 1 0 0
A

Pl Interfaces Controllers

> 2220 PMAX

oooo PLC
oooo PLC

A A

2222CEMS|  smartSignal

[
iy

A A

13



€ DTE Energy:

/QIE { ‘X’

' O&M Building
wind EST IR —— “ Maintenancg

Data Flow

:)
OEM

Sigel

Re
Mainty

g |

’;é° = \!’ §
WFMS

Customer

Master

Mckinley

Remote

b‘q/
>

3'd Party

Operator Regulatory
Monitoring

Remote

0_

O Denotes cloud networking 14


http://ps-eso-pnet.dtenet.com/UCF/MorningReport/MorningReport.aspx
http://ps-eso-pnet.dtenet.com/UCF/MorningReport/MorningReport.aspx

Raw PI Data Analysis

Effect of Pluggage on Reheat Attemporation
Exhibit 2

Pl Yields Benefits
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» Post trip analysis .
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0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
UNIT 1 _ COMBUSTION PRO + HOT REHEAT STEAM TEMPERATU + REHEATER ATTEMP SPRY WTR F

=
I arly Warn I n g (LE., AIR HEATER PERFORMANCE VS COAL MILLS 16 per. Mov. Avg. (REHEATER ATTEMP SPRY WTR F)

Exhibit 5 Effect of Pluggage on Economizer Gas Outlet Temperature

Flow, kibhr

[ J
Steam Temp.

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-
arl I l I n 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 N0

(key to Coal Mill performance) is compared simultaneously to
ambient air temperatures (FD Fan Air Leaving) and Past
operating history has defined that when the PA-to-VWindRox delta-P reaches a level of
19"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

|

i Iy

N N
013781 eater, Superheater, and Economizer Draft Loss

I3 J Exhibit 4

&
/

L

[ m3.0807 350

| A I Vi e Y AL M | | )

[ e \ =
asoser &

R — o L @ ¢

0.5 WINDBOX TO PA DFF PRESS = ; g
1 FD FAN AR LEAVING TENP
s ForaNAR LEAvIG Ten 3 %% z %
B GAS LEAVING N AR HEATER T
O GAS PRESS LEAVING S AR HT,
L UNT LOAD W
Understanding that air density changes as temperature changes and that it has

aninverse effect on fan and ir heater performance (ie., as air temp. increases,

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

T 250

T 1.50

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

Draft Loss, inwc

reduced and coal mills removed from service in an attempt to maintain enaugh Hot PA 1.00
e Eal s TG to the running mills. For a brief periad, this provided a
pressors was ot e by ot et SR R— )
femperatures, yet when compared to unit load one can easiy surmise the error of this 0.50
perception. It was on Oct. 27" that the true impact on [ [0 pressure can be
seen in the Pl graph above. Please note in the above graph that air temperature had
a POSITIVE impact on [N 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




Challenge - Process Data Everywhere!

DCS installations on nearly every unit
Nearly 800,000 process data tags

— Pl 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?

How do you turn data into information?

INFORMATION

16



Control & Technology

Framework

Fossil Generation
Business Unit Strategy

Actionable
Information — KPI's

Engineering Applications
PMAX, Digital Fuel Tracking, Fuel Cost Framework

Process Discrete to Data 90%

Distributed Control Systems (DCS)
ABB Distributed OSlsoft PI Historians (‘ oSl .
Large Population of Data 90%

Discrete data
Limited value




Fleet Performance Analysis (PMAX) n DTE Energy:

Thermal Performance Calculation Engine

switcH 710 | 11:46:55 4/06/2006 BOILER EFFICIENCY STl SRR k) 643.389
UNIT 1 BELLE RIVER UNIT # 2
MAIN STEAM HOT REHEAT
COAL FLOW - TPH 337.4
PRESS (PSIA) 2437.0 552.4 BOILER EFFICIENCY (%) 84.8
TEMP (°F) 10018 1007 .6 COAL HEATING VALUE 9253 BOILER EFF NO AM (%) —
FLOW (LB/HR) 4221677 3993191 OIL FLOW - GPM 0.0
HEAT RATES (BTU/KWHR)
N = 1 BOILER 02 WET (%) 3.2
BOILER 02 DRY (%) 3.6 |GROSS TURBINE HEAT RATE 7771 |
BOILER CO2 DRY (%) 15.8
NET UNIT HEAT RATE 9784
'E s |[|uPR STACK CO2 WET (%) 10.0
M A B | RHT STACK CO2 DRY (%) 10.5 |NETUNIT HEAT RATE (IN/OUT) 10212 |
Tl E rutL AL P GAS EXIT TEMP 269.2
bt CORRECTED GAS EXIT TEMP 338.5
SILOS
— LWR RHT AIRIFSAERS e BOILER LOSSES (%)
WVC;EF ] PRECIPS
‘ H DRY GAS LOSS 6.20
— = — ID UNBURNED CARBON LOSS 0.03
Z g @.w Z FANS
=t = - MOISTURE IN FUEL LOSS 3.23
Il = ) HYDROGEN IN FUEL LOSS 3.93
B¢ i i ' ‘ MOISTURE IN AIR LOSS 0.14
RADIATION LOSS 0.16
PRIMARY
39 9 A UNSPECIFIED LOSS 1.55
PULVERIZER L & | FORCED
DRAFT FANS
FE',‘IE‘P’B‘;S I WET CO2 AND O2 IS MEASURED, DRY CO2 AND O2 IS CALCULATED




Digital Fuel Tracking System

Main Mimic

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

FED2 CVO02 ZMO04

7M1 |
FEQ1 CVO1 ZMO3

TRIPPER
ZM16

ZM15 TRIPPER

- DTE Energy-

On-line

UNIT 1 UNIT 3 UNI

Main

Cascade Routes

Reclaim Routes

Silos unit 1 Silos Unit 2 Silos Unit 3 Silos Unit 4 Train Unloading Ship Unloading

Fuel Analyzer



NOx Emissions Strategy

Expected & Actual NOx Costs

Sunoming NOx Reduction with

@ Actual - Trenton Channel HP

e Improved Heatrate

Expected
Curve
| Before After

i Implementation Implementation

8 Hour
History

NOx Cost ($/MWHr)
g

: | —
1.00 Curre nt Eelle River 2 Heat Rate 0/1/2004 1200
0.00 operation
10 20 30 40 60 7 100
Percent Load (%)
Primary
focus is NOx Focus on
reduction operating
only near NOX

budget curve




Electronic Operator Rounds

RFID Technology / PI

=+ RFID Tags

Industrial PDA (Symbol MC9060S)

Tablets

Manual Logger
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Pl Manual Logger
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Pl to Pl Process Data Conduit
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Pl Advanced Metering Infrastructure (AMI)

Implemented an extensive PI Infrastructure for AMI data
MSP Interface to capture
8 Server Pl Farm

1 Million Plus meters data
25 Million PI tags and growing Singl Family /]

Advanced Metering Infrastructure Systems (AMI)

Your
Smart Meter

P SIREERINT g
= e !

Communication

.2 e
b — N WHz WIS KNS 20TA B

ST — — Device on Utilitv Pole
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~ DTE Energy-

Energy Management System (EMS)

* The Plant Energy . ?“Folji{liln%lgﬁmiw Framework
Management System Is e CIEE (S
used to automatically
Control unlt dlspatch Plant Energy Management System - Monroe Unit 1 =]

Last Refresh: 3/3/2006 2:27:23 PM Auto-Refresh Interval: AGC Mode: LOCAL

| [ SelectUnit | [ ChangeData | [ Limits 8 Error Checks ] ‘

Fuel Data Operating Limit Data

 Implements data validation
On a” erIdS Fuel Definition Coal Coal Coal #2 Qi Ten Minute Capability 680 THC

Max Available MW |580 o o o Regulation High 680 Reg High
Regulating Fuel Yes Mo Mo Mo Net MW 6701719
Realtime MWs 670.1719 0 a a

Regulation Low 400 Reg Low

Fuel Cost $/MBTU 2306458 | |2,306458 | 2,306458 | |14,04883
° Performs Several UERSCS Ramp Rate Up 2 AGC MW/MIN

O+ M Cost $/MBTU 0.10999587 0,10399987 0,1099987 0,1099987 Ramp Rate Down 2 AGC My/MIN

CaICUIat|OnS based on PI Emission Cost 0.62125210.6212921 0.6212921 0.1028995  porhidden Zone 1 High 0
Total Cost $/MBTU 3.03772 | 303772 | 3.03772 | 1426172

data to determ i ne Val id ity Of Total Cost $/MW Hr 27.33936 27.33936 27.33936 128.3555 Pk O B

. Forbidden Zone 2 High 0O

I n puts . Other Data Forbidden Zone 2 Low 0

Block 1 Block 2 Block 3 Block 4 Forbidden Zone 3 High 0

Dispatch Margin Up 9.828125 0 o o Forbidden Zone 3 Low 0O

Dispatch Margin Calc Failed 0 [u] [u] Forbidden Zone 4 High 0O

« Transported to EMS Ranger

Dynamic Heat Rate 106.87 2
¥ Fuel Cost 0 Quick Reference

Startup MBTU 0O

via Pl

1. To edit data, click "Change Data".
Fuel Price Calculator 2, Make necessary changes, then click "Send Now",

* Current Blend: LSS: 100%

Type of Coal / Blend % By Weight
Type of Coal / Blend % By Weight
Type of Coal / Blend % By Weight

[ Auto Update Fuel Prices Calculate

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

& 2006 Engineering Consultants Groug, Mo, - A Rights Reserved,

24



Before Fuel Cost Framework

Market
Trades

Manual
Process

Email
Fax’s
Phone

J L

/2B

Manual
Process
Fuel Supply Gen. Ops
Gas Fuel Calculates | £ g
Cost Fuel Cost
o Blend
% als Email Scer:&anos Gas
| :
Coal Coal Business CO'I |
Emissions Logic Enﬂ;:Lns
Emissions

Pl

EMS
Ranger

< Pl to P!

Pl

Plant

Manual
Process

@pe

No sys

error checking

SRS

, Type, Oops

HAan

Manual
Process

®



Fuel Cost

Framework

Fuel Supply

Analysis

and
Acquisition

&
Historic el
Data

 Bloomberg.com |

Gas & Oil Price at
Hubs

urrent
Fuel

472> IntercontinentalExchange
‘o

Gas -- Dawn &
Michcon City Gate

EPD . ESO PI
pS-eso-pi

Market
Data

==

Logical Information Machines, Inc.

OPISwer ...

Hourly & Daily
Auto update

Default Mode L—
Auto calculate & update Ranger

ps-mon-pi

LP{BIend Calculations

ps-tch-pi

LP{BIend Calculations

ps-rrg-pi

LPfBlend Calculations

Ranger
ps-blr-pi [:5>> P|

LPfBlend Calculations

ps_hbh_pi

LPfBlend Calculations

pS-grw-pi

Blend Calculations

ps-stc-pi

LPfBlend Calculations|

Improvements...
¢ 30 to 3 people

e Timely data entry
e Zero errors

Ann Arbor

26
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AGC — Automatic Generation Control
5 largest Fossil units & Peaking Units are ramped through Pl Set Point control

AT

L"' 478,94
N

N

A
*P3_ENS_NSP:PI
485,
W

il TPOINT TO # U3 EMS NET MW SETPOINT TO




Control & Technology Framework

Fossil Generation
Business Unit Strategy

Actionable Drive Drive Performance Excellence
. , Performance . )
Information — KPI's Excellence Fleet Optimization

Fleet Perspective
» Methods
 Applications

Involves

» Operation

* Performance
* MISO Market

WEB Visualizing
Plant Alarm, DCS Real-time WEB Graphics

Easy Access to Information  100% % Re|_|ab|||ty
Enai ing Aoplicati  Maintenance
ngineering Applications . -
PMAX, Digital Fuel Tracking, Fuel Cost Framework Reportlng
Discrete data Process Discrete to Data * Budget

Limited value

Distributed Control Systems (DCS)

ABB Distributed OSlsoft Pl Historians (‘ os| |
Large Population of Data 90%




Fleet Status — PI WEB enabled :

Unit Met MW TMC CAP Unit Met MW I CAP nit MetMW TMC TCAP Load Forecast

m o cC 15 66 © 9 2 42 HE  Today Tomorrow

% 609 cc 16 53 42 - S
W]
645
745
753
753
245
273
105
112
125
135
255
329
94
73
450
369
84
0
0
W]
-319
W]
-322

|F'Iant Generation Transactions
Ludington Generation Firm F'!.lrchase
Peaker Generation Non-Firm Purchass

Misc. Generation Firm Sale mas 2 BE N [ [ ||
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BEE @ E
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_ _ =¥ DTE Energy’
Real-Time DCS Operator Displays ;

6000 real time dynamic actively linked WEB DCS graphics

MTG OVERVIEW

Click & Trend

Fie Series Hep

DeHESERLSFE R+

o= & LELETHICE

0
w UHRHHTESTCF
HH ENTERNG TURB TEMP -5
T\
& UMNSTLVGBLANTC
AN STH LVG BOILERNORTH
|55

| UHNSTLVGBLR STC
AN STH LVG BOILER SOUTH
K

IS nz

AN MTG OIL EHC-H2 MTGDRN
STATUS CTRL CTRL CTRL
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=% DTE Energy’
Pl enabled - Event Re-play

U2 DRAFT OVERVIEW

'!1

. nRrages! ssMet Trend - Microsoft Internet Explorer provided by DTE Energy
‘




- DTE Energy-

Pl Coresight Displays

®) P! Coresight Bl _ —
e @ U1 Operational Data | "W (Read Only)
MNew Undo Redo Messages
Home P
Q
@ . Name * Description Value Units  Trend Minimum Maximun  StdDev
U1SWID-GASLVGTC SWID FAN GAS LEAVING TEMP 67145 F s 64151 68.676 15015
> O FosGen U1SEID-GASLVGTC SEID FAN GAS LEAVING TEMP 64.205 F ,_./_._\ 62.631 68773 15518
=
W > @ psbrv-pi U1SECN-GASLVGTC GAS LEAVING ECONOMIZER - § 57703 F — 52.296 50.834 26098
ol °l pS-GRW-
o FP AR UINWID-GASLVGTC MW ID FAN GAS LEAVING TEMP 62481 F T 59.423 54875 18083
ol ) ——
o » [if ps-man-pi UINEID-GASLVGTC NEID FAN GAS LEAVING TEMP 85773 F e 62.741 67.66 16271
¥ » & ps-RRG-PI .
- UINECN-GASLVGTC GAS LEAVING ECONOMIZER - N Bad Input F [-11053] No Gor [-11053] Mo Ge [-11059] No Goc
¥ » PS-STC-PI
[ﬁf . ULGEN:NWATTS GEM HET WATTS 61035 MW rw—— 61035 0 038237
M » @ Ps-TCH-PI
- ULGEN:GWATTS UNIT LOAD MW 15742 MW | 13497 15742 0.07377
¥ » @ Ps-WIND-PI
U1DUCT-GAS:OPACL LINIT 1 DUCT OPACITY Bad Input % [-11053] No Gor [-11053] Mo Ge [-11059] No Goc
U1BL-UNITOZ:PCT UNIT 02 Bad Input % [-11053] No Gor [-11053] Mo Ge [-11059] No Goc
FTS-SiloMedel.Discharge.Now.U1.Moisture Silo Model Mow: Misture Discharge from U1 Silos Bad Input % [-11053] No Gor [-11053] Mo Ge [-11059] No Goc
FTS-SiloMedel.Discharge.Now.ULIronLoading Siko Model Now: IronLoading Discharge from U1 Silos Bad Input Ib/MEtu [-11059] N Gaoe [-11055] Mo Ge [-11053] Mo Goc
E FTS-SiloModel Discharge.Mow.UL.FuelTypeBlend3  Silo Model Now: FuelTypeBlend3 Discharge from UL Silos 0% —_— 0 0 0
E FTS-SilcModel Discharge.Mow.UL.FuelTypeBlend2  Silo Model Now: FuelTypeBlend2 Discharge from UL Silos 0 % —_— ] ] 0
FTS-SiloModel Discharge.Mow.UL.FuelTypeBlendl  Silo Model Now: FuelTypeBlend] Discharge from UL Silos 0% — 0 0 0
ULCML-FSTA_PV ULCM2-FSTA_PY ULCM3-FSTA PV ULCNM-FSTA_PY ULCMS-FSTA_PY ULCME-FSTA_PY ULCMT-FSTA_PV ULSFURN-GASTC Bad Input F
0 K&/HR 0 K#/HR 0 K&HR 0 K#HR 0 K#HR 0 K&/HR 0 K#/HR
120 120 120 120 120 120 120
120 120 120 120 120 120 120
100 100 100 100 100 100 100
B0 80 80 80 80 B0 80
&0 &0 &0 &0 &0 &0 &0
0 &0 40 40 40 0 &0
20 20 20 20 20 20 20
0 'y a 'y 0 'y 0 'y 0 ‘my 0 'y a 'y
Search UICML-OUTTE 65832 DEGF | | ULCM2Z-OUTTC 65229 DEGF | | ULCM3-OUTTC 67.42 DEGF | | ULCN4-OUTTC 68311 DEGF | | ULCMS-OUTTC 6691 DEGF | | ULCME-OUTTC 67.955 DEGF
I Related Assets/Events I | == = | o i
o 50 100 150 200 250 300 o 50 100 150 200 250 300 o 50 100 150 200 250 300 o 50 100 150 200 250 300 o 50 100 150 00 250 300 o 50 100 150 200 250 300

10/15/2013 9:28:33 AM

(14] (w) [ima) [l i

Cart : : . . . . . . : .
1FPM 'S PM IB PM 10/16/2013 1:00 AM
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'DTE Energy-

Real-Time Wind Turbine Display

Element Relative Display PR
@
Search
——T I 5@ Power 554.98 kW
Power Factor -0.98
Elements of Inerest Reactive Power -116.38 kVAr
Group by: [7] Template Capacity Factor 34 %
[ fater B4l Production (MTD) NO DATA
8| Name | Description (¥ *
wl g wa | Operational Status 30
E@wmm """" Sta!:e Ee_jult Turbine with grid connection
[ pp— Reliability 100 %
- Availability 100 %
B @ WTG113
| @ wrand Ambient Air Temp. 0 deg €
|| @ WGt Bl Wind Speed 6.96 m/s
|| & WIGTS E
B G WTG12
B G wWTG121
o g wieis Generator Speed  1119rem Bearing A Temp. 20degc
o 5 wieie Generator 1 Temp. 47degc  Bearing B Temp. 32degc
5 & wiGizs Generator 2 Temp. 46degc  Rotor Speed 13 RPM
- Gear Box Temp. ssdegc  Nacelle Position 218 degree
| @ wis13 Shaft Bearing Temp. 15degc  Nacelle Temp. 7degC
B G WTG14
B G WTG15
Power, Reactive Power, and Production Capacity, Availability, and Refiability
B G WTG16
= @ WTG17 .P_AC 0.7 01 \ # E.Capacity_Factor_CM
= & s o el e R "
| @ WTE1s i I_--
5 IM!IMHN.WII )Ll SIS
'wmmmmu I = :
| N N
i ] | q || | : g i+ E.GE_RELI
| @ wiaz N | \l ‘ | \H\ ”‘ \n I 100.00
" '\""IWIMHIII\W!'H“ HMMH [l ’
Il ,,lﬁ.| / I N
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Mobile Work Force

= e FLEET EQUIPMENT STATUS
Mobile Work Force Unit  etemw THC TCAR cost
BR 1 b01 BZ253 625 ‘ UNT M1 M2 M3 M6 M5 MB M7 ME
'I bI BR 2 609 635 635 ""’“:::::::
MNZ
Pl WEB reports available Ermraene
MON 1 523 770 770 . S--5-0: -8
on your Mobile Device ons o e e o1 Uak: meseee "
5T1
MON 3 404 785 785 FOSSII -5
MON 4 513 565 TT5 T3 : : : : :
. ST4
it Grosstw Res/Min | RR 2 193 251 251 Generation il
Unit GrossMW _Rey/Min , p ST QOO
Monroe Uniit 1 547 3,599 RR 3 243 243 276 OTE gy Iy
Monroe Unit 2 44 3,600 sC1 121 125 125 weseese
Monroe Unit 3 438 3,599 Data: [TB0P00 1574 4 SC2 125 125 125 -4
M Unit 4 : 3,590 | o ‘ Y
onroe Uni $ e = L : SC3 125 125 125 Pn, MarCh 7’ 2008 :i: et
searina v se £ = = ¢ bl W01 Supshor 372008 105320 Al | 0000
— @ FERMIZ 1110 1100 E2) SCE 183 270 270 na S Ot at
1Mon-12 0.8 = o= P : FD/PA/ID FANS
IMon-11 2.4 $eu 0w ST507 Plant Generation: 6230.75 min s e @ s
1Mon-10 2.7 & we g = - 0 Total Eus;umers Out . e
1Mon-9 13 guwsi D o= oo 5 ey ——— Total Generatton: 6934.89 B0 00000
1Mon-8 3.2 @ wopst O 153 152 ) - F M P D DO DO
1Mon-7 4.4 g soras = m Stte of Minigan | —— Total Load. 6857?8 e D OD i am D
1Mon-6 13 3 o - A m e000s000
1Mon-5 04 & ons n o UND N SE NI SID
A K & il 5T3 o O 99
St Clair Power Plant - 24 hour Trend — -4
st @ @99
TTC —— UNT EF WE ED WD
¢ e srae oap come 77| | w00 0"
] 18;5421 b LasT uPoATED RR3_D @O @
0] 4 5TC3 m. -
-
Yinm |
250
200

752231 T3 T/EROT
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Control & Technology Framework

Fossil Generation
Business Unit Strategy

Actionable
Information — KPI’s

System Dashboards
Fleet Status Assessment 90%

WEB Visualizing

Plant Alarm, DCS Real-time WEB Graphics
Easy Access to Information 100%

Engineering Applications
PMAX, Digital Fuel Tracking, Fuel Cost Framework

: Pr Discrete D
Discretelda ocess Discrete Data 90%
Limited value Distributed Control Systems (DCS)

ABB Distributed OSlsoft Pl Historians (‘ 0OSli

Large Population of Data 90%




- DTE Energy-

System Dashboards — Pl Enabled

2000 real time dynamic actively linked WEB System graphics

Coal Mill Status Click & Drill

Belle River

Coal Mills

1.2 3 4_5
o0 000
1_2 3 4_5
o0 000

ST.CLAIRUNIT 1

( . ‘ . ) 3t Clai 1_2_3 4 5
Mill 1 e e i [ ] L 00
Mill Vibration 585 MILS TA DMPR
PAFan Vibration N 050 MILS l . : i 1 2 3 4 5 6 7 8
: - N EEXEERX)
PA Fan Temperature N 1376 DEG F
s 108.6 DEGF 10433 RPM

: i A B C D E F
PA Fan Motor Amps 38.2 AMPS AU ADUPR R = { BN B B B I |
=

Coal Mill Motor Amps 42.9 AMPS
VIB

Coal Mil Feeder Speed 10433 RPM
Coal Mill Primary Air Differential 244 1N H20 585 MLS

Coal Mill Primary Air Damper Position | 419%

Coal M!H Hot Air Ii.]ampsr Position 60.6 % COAL MILL

Coal Wil Diflerential Pressure 1264 1N H20

Coal Mill Outlet T 140.2 DEG F 56“‘; !,’/V H20 42.9 AMPS

Coal Mill PA Inlet Temperature 516 3DEG F 24 9 PSIG
Coal Mill Oil T 24 9 PSIG N?;(ZTDEQAGPF ez mL1UU.6 DEG F
Coal Mill Oil Pressure 1006 DEG F S108.6 DEG F

Coal Mill Primary Air Flow Percent 86.0 %

Coal Mill Load 137 TNHR

Coal Mill RunningTime 4441 HRS

Unit Load Net MW 69.82 MW
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Control & Technology Framework

Fossil Generation
Business Unit Strategy

Actionable
Information — KPI’s

Expert Systems
Predictive Monitoring, Optimization
MBO/PdM/Risk Assessment 5oy

System Dashboards
Fleet Status Assessment 90%

WEB Visualizing

Plant Alarm, DCS Real-time WEB Graphics
Easy Access to Information 100%

Engineering Applications
PMAX, Digital Fuel Tracking, Fuel Cost Framework

Process Discrete Data 90%
Discrete data Distributed Control Systems (DCS)

Limited value ABB Distributed OSlsoft Pl Historians (‘ (0 ]|
Large Population of Data 90%




Equipment Condition Monitoring

SmartSignal Fleet wide

Traditional Condition Monitoring

Monitors all signals separately Machine Trip
-.{M Upper Threshold

Sensor A. AR N AMAL AV Bh 4
|

‘ - - : | Lower Threshold

_ -. | _ L :
A AR I W I i o 1 e s
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Equipment Condition Monitoring

SmartSignal Fleet wide

Traditional Condition Monitoring -
Monitors all signals separately Machine Trip

®  Upper Threshold

~ A fi = AN e
Ao ¥ NN WOAARIAL N Al P —~— 1\
SensorA. T Y \n/ ~ N AA ANl PV WA
v L U A4 v
Lower Threshold
Dynamic bands
SmartSignal — Early Detection built on correlated

Monitors all signals simultaneously Early Warning senor signals

—-a—— Time Difference ———— =

Sensor A.

Sensor B.

Sensor C.

Sensor D.

Similarity Based Modeling
39



SmartSignal —

Asset, Process, Performance & Reliability

- DTE Energy-

| REFRESH

B SmartSignal

Predict the unpredictable

WATCHLIST REPORTS USER . ADMINISTRATION

(26 |

@ ® Detroit Edison > @ EELLE RIVER 1 > % BRVPP1 AIR HEATERS

T
DATA |

() Machine: |BRVFPPL AIR HEATERS

Wiew Group:

~ SAG: | WatchList ~ L0G] [MODEL STATUS]

EAST PRI AH - AIR FLOWS, TEMPS & PRESS A

Orientation: Horizontal ~ | [ charts per page:

Data Default: # of Days et Persist: None hat

Start Date: 8/10/2006 Start Time: | 00:00:00 |+

End Date: 8/24/2006 End Time: 10:48:10 |»

Points Per Chart: Axis Label: | Date ~|| [crosshairs

(¥} User Defined Data
(¥} Rules Currently Shown On WatchlList (1)
Rule Name

Ul FGT022. SEC AIR HTR E

-

(0 U

Monroe Unit 1
Monroe Unit 2
Monroe Unit 3
Monroe Unit 4
Trenton Channel 7
Trenton Channel 8
Trenton Channel 9
River Rouge 2
River Rouge 3.
Belle River1”

(_UPDATE ) (_PRINT J

Total

Last First Status

86

42006 10:48:10 AM | 8/23/2006 19:58:10 PM eo

EAST PRI AH - AIR FLOWS, TEMPS & PRESS

U1_ESJ023, UNIT GROSS POVVER (TELEMETER) (MVV)

Belle River 2
St Clair 1

530

=T Condenser_—__ -
Boiler

St Clair 2~
St Clair 3

- Turbine

3242005
120000

3242005
00000

U1_MCT001, OUT SIDE AIR TEMPERATURE (DEGIFD Fans

DUIICI ccu Fulrnps

U1_CAF065, TOTAL PRIMARY AIR FLOW (KPR
naratar

10

bines

1100

Combustion Tur

Generatot
Pulverizes

88

SRR R

182008
00-00.00

182008
120000

182008
000000

182008
12:00.00

G-waler-Heaters

192008
000000

192008
120000

202006
00:00-00

202006
12.00.00

212008
000000

3202008
12.00.00

T8
000000

L2008
120000

242006
000000

U1_CAU027, PRIMARY AH GAS FLOW (KPPH)

11,
120000

112005 2005 TIZIX06  WIII006
000000 OO0 130000 000000

2006
OO0 130000
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Pl Dependant Expert Systems

Combustion Optimization — NeuCo

Obijective — Coal pile to stack Optimization
— Closed loop Neural Net Optimization
— In Service St Clair Unit 7
— Installed on Belle River Units
— Planned for Monroe Units 1-4 (High PRB Utilization Project)
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Process Alarm Analysis Fleet wide =¥ DTE Energy’

ProcessGuard

Turn nole Into KnoWIEo e

® Matri > ] oo
@ Matrikon ProcessGuard' Repo
w ProcessGuard Alarms and Events Viewer - [Real Time View - View1 *]

mﬁe Jrormat Tocls window Help

A% %R & F 3% DY EO®n.a

Timestamp teszage Type Tag Area T ag Description
2007/03/21 12:30:35.473 Alarm CM7MF... wa3_ESD CELL 2 MAIN FLAME
IZDD'?/DGfZl 1z: SD:ZS.DDDIAlarm SECRO... ul_DCE & 2CR OUTLET TEMP 3 XMTR DEV
Z007/03/21 1Z:30:27.000 ReturnToNormal CEMS-... ual_DCS CEMS INSTANTANEOUS OPACITY HI
2007/03/21 12:30:25.000 Alarn OFLOW. .. ul_DCS OVERFLOW CANAL LEWEL Belle River Unit
Z007/023/21 1Z:20:24.000 RPeturnToNormal OFLOW. .. ul_DCE OVERFLOW CANAL LEVEL 2 FLIJE GAS 02 DUCT-A PROBE A 2AIT27029A—SDEV 08 0.001 04 0
Z007/03/21 1Z:Z8:33.000 ReturnToNormal  NSCRO... u3_DCS N SCR OUTLET TEMP 2 XINTR DEV Eelle River Unit
Z007/03/21 1Z:E£58:30.000 Alarm NSCRO... w3 _DC3 N 3CR OUTLET TEMP & XIMTR DEV 2 FL[]E GAS 02 DUCT-A PROBE B ZAITZFH]ZQB*SDEV 13 0.001 04 0
Z007/02/21 12:30:07.000 ReturnToMormal — S2CRO... ul_DCE & SCR OUTLET TEMP 3 XMTR DEV Belle River Unit
200703421 1Z:30:07_000 Alarm SSCRO. .. ul_DCS & BCR OUTLET TEMP 3 XMTR DEV 2 FLLJE GA‘S 02 DUCT-A PROBE C 2AH27029C7SDEV 06 0.001 04 0
Z007/03/21 12:30:01.000 ReturnToNormal SECRO... wal_DCs % SCR OUTLET TEMP 3 XIMTR DEV Belle River Tnit
Z007/023/21 1Z:29:E7.000 Alarm OFLOW. .. wul_DCE OVERFLOW CANAL LEVEL 2 FLUE GAS 02 DUCT-B PROBE D 2AIT27029D—SDEV 08 0.001 04 0
Z007 /03421 1Z:729:56_ 000 ReturnToMNormal OFLOW. . . ‘ul_DCS OVERFLOW CANAL LEWEL Eelle River Unit
Z007/03/21 1Z2:£9:54.000 Alarm CEME-... al_DCS CEMZ INSTANTANEOUZ OPACITY HI 2 FL[]E GAS 02 DUCT-B PROBE E 2AIT27029E—SDEV 12 0.001 04 0
Z007/023/21 1Z:29:E1.000 Alarm CCE-A... ul_DCE AH AVC OUT TEMP FAIL Belle River Unit
Alarm Distribution Over Time 2 FLUE GAS O2 DUCT-B PROBE F 24TT27029F SDEV 16 0.001 04 0
“hark Area R
b | ]238]15 Rever Uit 5 Drum Water pH 2ATT4606 1 RAW 919 9 96 0
250 }235]1& Fwer Uit 5 Condensate Pump Discharg 2CIT46007 RATW 7.08 0
| | };EHE FwerThit 5 Condensate Pump Discharg 2CTT46002 RATW 12 0 03 0
200 .
]238]15 Eiver Unit 5 Heater Feed Pump Dischar 2CTT46025 RATY 7.39 0
150 1 }235]15 Ewerlnt 5 Condenser Makeup Specifi 2CIT46026 BATW 26 05 0
100 4 };EHE BeverUni® 5 Economizer Inlet Cation 2CTT46047-COM 14 04 0
50 -
0 ki S T T Belle River Ut HOTWELL EMERGENCY MAKEUP V U1_CNz520 CLOSED 0
Unit [+|Tag [~ |Identifier [~ |Priority [+ |Console [+ |Tag Description 1
| SBACT-MTR:TC2 BG* #1 SBAC MTR STATOR WNDNG TEMP 2 113elle BwerUnit gppo oNDTY - WEST COND POL T1_CPC0gs 17 0
] AHTR-TEMP:BQ A 4 HTR FLOW TEMP BAD QUALITY
] COZ-TANK LPR A C02 STORAGE TANK PRESS HIALO Belle Bwver Ut yor «OND POL OUT CNDTY-TRAN T _CPCO10 03 0.2 0
] V2024 ZALM A 2024 VALVE POSITION DEVIATION 1
1 CMELOSSFLMCA A CMELOSSOFLTR G4 50% 6 1 12"
1 MTG-STCLVA DY A MTG STATOR CLG WL 1 DEVIATION B7 % 3 3 15"
] GEW:HITEMP H GEN STATOR EMBD TC TEMP HI 57% 2 2 7’
] V-2300:ZB0 A 230G WLY POS ¥MTR BAD QUALITY 100% 2 2 4
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Control & Technology

Framework

Fossil Generation
Business Unit Strategy

Actionable
Information — KPI’s

Business Intelligence
Outage & De-rate (UCF)
Maintenance & Market 250,

Expert Systems
Predictive Monitoring, Optimization
MBO/PdM/Risk Assessment 5oy

System Dashboards
Fleet Status Assessment 90%

WEB Visualizing

Plant Alarm, DCS Real-time WEB Graphics
Easy Access to Information 100%

Engineering Applications
PMAX, Digital Fuel Tracking, Fuel Cost Framework

Process Discrete Data 90%
Discrete data Distributed Control Systems (DCS)

Limited value ABRB Distributed OSIsoft PI Historians (‘ (0] ]
Large Population of Data 90%




Unit Capacity Framework (UCF)

Process Flow

Day
Power Plants Ahead

Market
Midwest ISO

% We manage power.

Performance
Center

Merchant
Center

Market
Strategy

Market Feedback
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Unit Capacity Framework (UCF)

- DTE Energy-

e Manages all Unit Capacity and De-rates - Interfaces to MISO, P3M & EMS
e Automatically Generated Status Report (Availability on BlackBerry)
e Dynamically linked with Outage and de-rate process

Fossil Generation
Unit Capacity Framework

onaros RS T (&)
[ show Cptionzl Fakds [¥] Group Pesker Units [ Group Cycler Units [ Growp Base Units Export to Bxcel
) Epore oo werd
Sor Historical Time: Cument
e Field Defintions

Fossil Generation Status Report
Thursday, April 06, 2006 12:46:56 PM Last Modified By: David W Skiver (E49449) on Apr 6 2006 6:24AM

Unit on NDC A‘:;._, z’:;;,! Current Blend Unit Constraints/Special Conditions pgn.;:.ry gmr P ;},";,’V P .,'?";"n;”' ;_,‘;‘:;, Ri;’:;‘;_ 52“'_,,;," ;::j
@ BRvPR 1 | | &5 600 625 {1009 SW)+{1009%201L) 0 [ [] [] 0 [] [] []
& Brver 2 g 610 &3l {100%L W+ {100%201L} 0 [} ] [} 0 [} ] ]
@ coxep 15 135 138 {100%NGAS} 0 [ [] [] 0 [] [] []
@ cowee 15 W w0 {100%NGAS} 0 [} [] [} 0 [} [] []
® FerMI 2 [] [] {100%NUC} Outage: refuel outage; May 1080900; Dugan 0 [ [] [] 0 [] [] []
@& Gwiee 1 785 7ES SNEAS M9 HSOIL} 0 [ [] [} 0 [} [] []
® HeHpe 1 EREC) {L00%L55}+{ 1009201} [} [ [] [] [} [] [] []
® Monee1 [} [} {6591 SWISTMEE 10092011} Outage: Periodic Outage; May 6@2000; F. Wezslki [} [ [] [} [} [} [] [
& mMoNPPZ 0 0 {E59LTW/ 352 MSE+{100%: 201} wfgii;n?om; it mgg‘g??é;ﬁ;i;%ﬁ%i iﬁiki Derate [F 10 887 [} [ [} [} 0 0 o o
& Monpe3 I {6596LSW/3526MSE)+{100%201L} ) M. 3 FWH Tube Lesk; Jun 1@DE00; P, Fessler 0 o [] [} 0 [} [] o
& wmonpra s T I135%MSE}+{100%201L} 0 [} ] [} 0 [} ] ]
® RGPP 2 [] [] %L S5} {LII%NGAS} Outage: Spring 2006 Per, Outage; May 2480700; C.P. Mumsw 0 5 [] [] 5 [] [] []
@ rreer 3 WO W0 {70%LSW/30%LSSH+{100%NGAS} 0 [} [] [} 0 [} [] []
® cTepp 1 e {100%L5W) 0 x [] [] x [] [] []
@ stoee 2 [} [} {100%L5W) Outage: 2006 Periodic Outage; May 22@0600; John Quaine = 25 ] [} = [} = o
& srcee 3 s s {100%L5W} 0 4 [ 0 a3 0 [ o
@ cTcep 4 s {00905} 0 1 [ [} £H] [} [ o
@ csteep & ® 3 {85%6LSW/15%6HSE} +{1009%NGAS) 0 [ [] [} 0 [} [] [
& sTeep 7 0 36 {B0%LS W/ 209 HSE)+{1003: 2011} 5] E CM ; Apr 1720800; Dan m*ﬁg'ﬁ?ﬂﬁﬁ Nn'\‘-z‘:';_agg;;:“fnlms Condling; Nov 120000; Lorenz=t 0 o o o 0 & o &
@& TcuPp 7A e e {6096LSW/4006 MSE) -+ {10096 201L} 0 100 [] [] we o w0 0
@ TP B e 100 {B09ELSS/209%MSE}+{10096201L} 0 z [] [} z [} 2 o
& TCHPP 3 EC ] {B095L55/20%MSE}+{100%:201L} 1500 1m0 15 0 10 0 10 0
@ Peskes B 72 186 186 N A 0 06 [ [} e 0 [ [

Tomale: WE S 95 TE e 1% [ e e 3 &

45



Enterprise Business Systems (EBS)

Maximo & SAP

— Financial Information

— Human Resources
— Supply Chain
* Maximo
— Work Management System

Start Center

. — P -
(. ,\M % | PM é Invento [ | Equipment
A Orders ", . d

ping L Pl

@ purcn: ing Pl ( \\&é R [ #A N | Business Analysi
\/ @ [} urchasi ans b esources \ f\,l X LUsINess Analysis
-/‘0-!"..' 2 S W ﬂ___?_;'t & Reporting

To view detailz of an azzignment, =elect the record number.
— To directly route your assignment, select the route icon.

My Workflow Assignments
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Control & Technology

Framework

Fossil Generation

: | People
Business Unit Strategy Fleet Making right decisions when it matters!
Optimization
Actionable Process Costs
} ; Asset Health,
Information — KPI’s /_ Market Value 1504

Business Intelligence
Outage & De-rate (UCF)
Maintenance & Market 250,

Expert Systems
Predictive Monitoring, Optimization
MBO/PdM/Risk Assessment 5oy

System Dashboards
Fleet Status Assessment 90%

WEB Visualizing

Plant Alarm, DCS Real-time WEB Graphics
Easy Access to Information 100%

Engineering Applications
PMAX, Digital Fuel Tracking, Fuel Cost Framework

Process Discrete Data 90%
Discrete data Distributed Control Systems (DCS)

Limited value ABB Distributed OSlsoft Pl Historians (‘ (0 ]| .
Large Population of Data 90%




No Shortage of Information!

Project Work Management
Laboratory Management
Information
Operator Document
- SAP/. Management
/_/_//-
R MISO
Real Time
anagemen
EPR — Unit Capacity
Iant \
@ Combustion Outage @
Optimization PLENINE
Analysis Monitoring Day Ahead

i
48

Pl Data Historian

Emissions —
Monitoring
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Common Methodology

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

Pl Asset Framework:

user graphical interface.

Pl Data Historian

EPRI
Plant View

Work Management

@ Laboratory
Logs Information

MISO
_Real Time

De-rate _ _
Management Unit Capacity

Performance Emissi
Analysis MISSIONS
Monitoring

Combustion
Optimization

P

Project Document
Management | Management

Outage
Planning
MISO
Day Ahead
Ancillary
Services

Process Information Business Systems Market Data 49



Common Structure

Process Information Business Systems Market Data °0



Fleet Performance ¥ DTE Energy"
Analysis and Optimization *

Pulverizer Dashboard

Process Information

D

More information
IS need for Analysis




Pulverizer Assessment

What information is needed?

Pulverizer
— Milling Costs
— Process Costs
— Production Costs
— EAF
— SmartSignal Watch List %
— Work Performed & Work Pending
— Alarms

52



Pulverizer
Multiple Data Sources

¥ DTE Energy:

Consistent Reporting
« Common Methodology
« Common Structure

Unit
Capacity

Documentum
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Common Thread

Equipment Hierarchy

Processhlet -

dh[ 4] ~

Eguipment Hierarchy

=] 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
[Z] Buoiler and Steam Generstor - Monpps  <@—— Prl 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  <@—— Eq u i pment
[ 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
27 1-Swvitch-Temg TSHHZ312 Ch 6 - Mongppd 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

Consistent Reporting
« Common Methodology
« Common Structure




Asset Framework

Expanded System Dashboard

FrocessMet —
|‘ Ml Eouipment Hierarchy Halt

Monroe Unit 4

W = ) OTE Ereray :
mill 5 f @ \ | EAF
Coal Mill Running Hours 176954 .50 HRS = Ij Monroe Powet Plant
Coal Mill Outlet Temperature 144 23 B Generatlnq LII-"t _ Ml:lnpp1

Coal Mill P A Diflerential Pressure -1.14

Motor Front BR G Tem peratre 157 1 I'__‘—I Generatinq 1nit - Ml:ll'lpﬁlz

Motor Rear BRG Tem perature 134.2

M otor Winding Temperature 148.3 I:I Generatinq UI'IIt _ MDI‘IFJFJS

Year To Date 100.00

Previous Week 100.00

Miling Cost  sTon

Coal Wil Pulwizer Motor 9249

J
- Year To Date B
HA& Damper P ositian 2550 = I:I Generating Unit - Monpnd KPI s

T Damper P osition 0.30 Power Cons Cost

[ &ir and Flue as - Monppd Operation Cost

&1 ProcessNet Trend - Microsoft Internet Explorer provided by DTE Energy

P& Damper P osition 51.94

P& Flow &4.51

Geor Box Trmust BRG Temperatre | 1211 (] Boiler and Steam Generator - Morgps

Coal Mill Fuel Flow

/oS

File Series

Coal Mill Feeder Speed 1010.91 . -
Morth P& F an Inlet Damper Position 2550 I:I Digzel - Gas Generator - Monpnd DEEES e T HO ;o |
Seuh BALen izl Danger Fesiion o [ Electrical and Control Systems - honppd - » Wace THRERGTE @)
CM G GEAR BOX THRUST BRG T
150.0 12850
= L Busl Burn-Mongd IR e |
145.0 CMB OUTLET TEMP
=1 ] Fugl Burning - horppa o PR
S T IS Y 12
(] Atternate Fuel - honppd 50 SRR
Coal Burning - Monppd €D MG
[ FeederiSeales - Mongnd 0 ]
AT POS . 1200
=l ] Pulverizer - Monppd
AT POS Visto0s | amtoms | aaioze | a;tom | astosz | 4@ iuoe

(7] Coal Mill 1 - Monppd
(7] Coal Mill 2 - Monppd
(] Coal Mill 3 - Monppd

Page Axis Start End Interval  Update (s

A [araces —[] [ ])3 O 5 O =1 W =

CMEFDRTRP

(] Bresker 4160% B4U-LHE CM 6 - Morppd  Seeoemrme owersere  p e

CM& FEEDER TRIPFED

Trends

. 1 DCES |CWGFDRTRF CMS FEEDER TRIPFED 12 ACRSCTL
[ Damper Cosl Wil CW 6 - honpid T 0CE |cuB-wmTEM |ovE WDToR e TavE |18 [acwrow
L DCS | Chi-MTR:TEWF | ChiS MO TOR WHDING TBWF 13 AChd 1 TON

(] Damger Hot &ir Ch 6 - Monppd |

f SmartSignal Watch List f Alarms 56




DTE Energy-

Pl Asset Framework (AF)

L
& Elements | General I Child Elements | Attributes | Ports I Varsionl
- [ Altemate FD Fan - maximo name in attribute
(1 Atemate FD Fan hierarchy - AF optimized | o
= (51 DTE Energy =
-+ (G Belle River Power Plart & !|.| Name 2] Value
BLRPFP Commons Units 1842
BELRPF Fuel Supply <& AMFREQ 14
BLRPP Unit 1 <F AAQUAL 0
(= BLRPP Unit 1 Air/Flue Gas
& BLRPP Unit 1 Boiler / Steam Generator <F ABFREQ 15
(& BLRPP Unit 1 Blectrical/Control Systems <F ABQUAL 95
(= BLRPP Unit 1 Fuel Buming
£l 5 Fuel Buming <F ACOME INDEX 0
o @ Altenate Fuel <F AINTENSITY 24
- (3 Coal Buming
- & Pulverizer <F BAFREQ 27
i @ DIFSSYSO1: SYSTEM RECORD, Coal Mill Systems that Controls Multipl < BAQUAL 5
& 1CMSYS05 PU INERTING MILL STEAM INERTING GENERAL: SYST
& 1CMSYS06 AIR DAMPER/ EXHA DAMPER OR EXHAUSTER GENER <* BBFREQ 26
& Coal Mil Blue 01A04-09 < BB QUAL 100
=~ & 01BUSYS14-BLUE: System Bumer & Bumer Lines Unit 1-BLUE
5 (1 Blue H Mill #1 North Side <7 BCOME INDEX 57
@ Coal Mill Blue 1 Swing VLV Inlet J B INTENSITY a2
Blue H Mill #2 Morth Side
Blue H Mill #4 North Sids <7 Control Output 26.74414
Blue H Mill #5 North Side <F COOLING POSITION 0
- & Blue H Mill #7 North Side
- (§ 01FESYS14-BLUE: System Feeder & Bin & Feeder Pipes & Valves | O | <F CTRLGRADR LTI
- 3 01ICSYS14-BLUE: Instruments And Cortrals Unit 1-BLUE < FLAME SCANNER A A DETECT 0
- @ 01LUSY514-BLUE: System Mil Lube & Cooling Unit 1-BLUE
- (§ 01PASYS14-BLUE: System Primany Air Dampers Unit 1-BLUE <7 FLAME SCANNER A B DETECT 1
&~ @ Biue Coal Mil Mator <F FLAME SCANNER A CHANNEL FAULT 0
G- & Coal Mill Buff 0140302
G- G Coal Mill Gray 01A03-04 <F FLAME SCANNER A FAULT STATUS 0
G- @ Coal Mill Orange 01A03-05 < FLAME SCANNER A MODULE FAULT 0
E- & Coal Mill Puple 01AD4-06
- (§ Coal Mil Red 01404-07 < FLAME SCANMNER B A DETECT 1
G- @ Coal Mil White 01A04-08 < FLAME SCANNER B B DETECT 1
B & Coal Mill Yellow 0140303
G- & BLRPP Unit 1 Grounds & Physical Plant &F FLAME SCANNER B CHANMEL FAULT 0
G- @ BLRPP Unit 1 Plant Waste <F FLAME SCANNER B FAULT STATUS 0
[H- 3@ BLRPP Unit 1 Reclaiming # Plant Feed
G- 5 BLRPP Unit 1 Service Air & Gas &7 FLAME SCANNER B MODULE FAULT 0
- 3 BLRPP Unit 1 Switching & Mat <F FLAME STATUS 5
- @@ BLRPP Unit 1 Turbine / Generator
- (§ BLRPF Unit 1 Water Systems < LIGHTOFF POSITION (1]
& @ BLRPP Unt 2 <7 MODE LOCK 0
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Process Cost Drill Down

—

.13
Year To Date

Previous Week

PROD COST (Inst)

Current Date
Fuel Cost
Ernizsion Cost

Previous Week
Fuel Cost
Ernizsion Cost

PROD COST

Year To Date

Fuel Cost
Operation Cost
Mairtenance Cost

Previous Week
Fuel Cost
Operation Cost

Mairtenance Cost
MLLING COST FTON

Year To Date
Power Cons Cost
Operation Cost

Mairtenance Cost

Previous Week
Fower Cons Cost
Operation Cost

Mairtenance Cost

HEAT RATE BTUADD KNk

Current Date

Previous Week

Year To Date 100.00 99.93

Previous Week 100.00 100.00
Milling Cost HTON

Year To Date
Fower Cons Cost
Operation Cost

Mairtenance Cost

Previous Week

Fower Cons Cost
Operation Cost

Mairtenance Cost

SS Count

Year To Date

Previous Week

PG Count

Year To Date

Previous Week

= RUNHING = HOT RUHNING

Yy a o ‘a.2

Previous Wwe--*

rrOD COST (Inst
100.00  100.00  100.00 I " Unst) sutin

Mstuery - ProcassGusrd MONPPS - Lt 10 ABrms

FrocessGuard Alarms (Last 10)

Bt ery - SmartSignal MONPPS - Last 10 Ttems

SmartSignal Watch Items (Last 10)

|HE“T RATE  BTUADDKNG

Current Date 10614

10614
= MOT INSTRUMENTED

Previous Week

10669
10669




Asset Framework
Expanded System Dashb

Pl

et Megawatts

MONROE Unit4: COAL MILL 5

| MOMROE UNIT 4 ‘

HIt

f
Monroe Unit 4

Mill 5 { \ | EAF

Coal Mill Running Hours 176364 50 HRS
Coal Mill Outlet Temperature 144 23

Cosal Mill P& Differertial Fressure -1.14 Previous Week
Woator Front BRG Tem peratre 157 4
Motor Rear BRG Tem perature 134 2
W ator Yinding Tem perature 1493
Coal Mill Pulvizer Motor 929
H& Damper P osition 255 0
TA Damper P osition 0.30
P A Damper Position 5184

Year To Date

Milling Cost

Year To Date 1.14

Power Cons Cost 0.25

Operation Cost 012

P& Flow 84.51
Gear Box Thrust BRG Tem perature 1211
Col Mill Fuel Flaw 107 .09

0.78

@] ProcessNet Trend - Microsoft Internet Ex)

plorer provided by DTE Energy

<
KPI’s

/oS

Ll
-

Coal Mill Feeder Speed 1010.91 File Series
Morth P& Fan Inlet Damper Position 2550 1 O ﬂﬁé‘%%%gl‘@ ‘@ & ‘
South P& Fan Inlet D amper Position 1007
185,
# UCME THRBRG:TC (F)
Ch & GEAR BOX THRUST BRG T
e 128.50
| W UACME-OUT:TE (DEG F)
15801030 145.0 CM B OUTLET TEMP
r 145,00
1900 A UACHE-MWINDHZTC ¢F)
CM B MOTOR WINDING TEMP H2
2l 2l s B8 sor | i
STOP 1360 W UACMB-MIMND:HITC (F)
CM B MOTOR WINDING TEMP H1
mnaoOoonooanrrnn BDDU_M_W_MLM_M_W_VLMLWM_WJM_MA_M_LMWMMWMM =
125.0
AT POS
) S .
1200
145, T T T T T ) )
473 1004 a3 10:16 a3 10:28 43 10:40 a3 1082 473 1104
Page Aais Start End Irterval  Update ()

Al [Arwes [v] F

| |

V=l 5l

CMVEFDRTRP
Open MONPP [u3 DCS [CMSFDRTRP
Open MONPP |4 DCS |CMGFDRTRP CM5 FEEDER TRIPFED 13
Gpen MONFF | w4 DS |CMEFDRTRF ChiS FEEDER TRIPFED 12
11006 94550 A | Open MONPP |u3 DCS |CWS-MIR:TEMP | CM5 WO TOR WKDING TEMP |13
Open MONFF |4 DCS |CMG-MIR:TEMP |CMS MO TOR WNDING TBMP (12
.

CM& FEEDER TRIPFED
ChS FEEDER TRIPPED 13

achsCTL
AChSCTL
AChSCTL
ach 7o
achi 7oV

f SmartSignal Watch List

f Alarms
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Logical Display Flow

Plant Summary

Unit Specific

oal s
Units 1 Units 1 Units 1
oal s
Units 2 Units 2 Units 2
Fuel Burning
Units 1-4
oal s
Units 3 Units 3 Units 3
am

Reclaim / Plant Feed
Units 1-4

Air | Flue Gas
Units 1-4

Generator
. . Units 1-4
Fleet Overview Plant Overview | |
oal 13
’ Units 4 l | Units 4 ! l Units 4 I
Turbine Generator
Develop As Needed

Water Systems
Units 1-4

Unit Overview
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Fleet Overview

- DTE Energy-

- n = July 02, 2008
( Fossil Generation Fleet Overview )
f k ™) ™
- ( Market C Budget )
( safety / Environmental ) 9
§ MWAT M« Mot orance Capflal
wn
Reported Safety Incidents: MISO Day Ahead Market -
1BRVPP2 Operator required first aid eyewash to C 'gan HUB Prici g
remove eye irritant. Reported On-Peak AVQ $62 84
Off-Peak Avg. $22.64
Dpacty Opaty
-
- . 1M ==
I . .
-
R Frl el it
_,r"." ] ]
. . .
a a '
C Reliability ) C Outages
Lost Opportunitsy by Plant
- estar |
1
! J
! ™y
C Unit Status D)
- pa— Last Opportunity by System
Tort epeity by Bysam ‘Current Unit Status
P ecamng ! Uit Mol W DAMA __DAS _NDC_Pr0_DeRatel
$150,000 | 3150000 BRV 1 03 491 9424 &5 65 o
Tt BV 2 0 [ [
privd CCK15 0 o ] WS 120 ]
CCHAB o o o 125 13 o
EAF by System Lo FERMIZ X
PP Raclaiming / ! T T T T 1 ) T
e Pan i T
15% =‘"5‘¥°¢ —— HEH 1 L s T
Tursine / Gererator LDPE 1 o o o 153 155 o
o #0000 LIOPS 2 0 o o 1\ 1m0
5% WOPS 3 0 o 0 =3 1m0
Fuel Buming LUDPS 4 o o o 153 158 0
5% Emergent Unit Derate o1 Unit Reliability 1sswes WorPsS S o o o 153 1% o
I_ = = LOPE S 0 o o 152 1% 0
Boiler / oot wheatman ) Py b Tube ek MON 1 0 o R
Steam DTE Unit Tope e s g M2 high brunont MON 2 455 0 93ss M @ S
Genarator 2 | sewaos | orooce | TGEwEE priaivitin sy B Bt 2EM MON 3 719 A 9447 WS TS 0
o e Tube LoaHEC | [heon s " MON & 0 [ 7s 0 s
Georwratos Suator | | paomiz - " H i 55 9384 20 250 B
WOPSt | mmizoos | wouso MOM2 st Sesccoal 4 Tetine - TCHMitenalrepse el ) Sm otos o o 3
LUOPS2 B200E 0000 |Remous 12 Links| |[MON - Derate: Stasonal BIC1T 1A 125 9367 158 15 ES)
ICH 8¢ 2 bl 100 9364 162 UE =
RRGPPZ | SN2008 | 020000 | MidCyclezong | |BYRZ -MidCocke Outage. CEFF out-of-service. STC3 10 130 9343 158 1D B
RV - £ EFP coof-Setvics, Exches problems. sTE4 126 125 9495 5 1m0 @
o o | |STCH - Chemn Ciean s1cE 1m 20 Sas1 ®r 3w o1
STCPP1 | G2uzor | 050000 O STCH - Derste: Rstusld CMEPA base. CEFP coteoi etvice. SICT 64 . - T
TCHPPE | SiENZO0S | 0000 | 2008 Pessds :‘:ﬁ‘:;:’:" CME Braken rall, CATS un cut FEGTSFD) TCHIA 0T TG G150 1m0
ToHE B3 75 9316 W0 MW @
TEFTesE | | STCT - Derste. 0 Fan cagacky MIBVCP ovarhaud MG 43
TCHPPY | SN0 | w0000 ewer & 843 Gow Yalue soised TcH 243 455 921 =0 S0 :
Poakars =
. J J
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- DTE Energy-

Plant Overview

Monroe Power Plant Overview May 21,2008
Reliability Market Unit Status
ead LMP
Monroe LMP [Gross WW, Nethl
DTE Fossil Generation Fleet: '°;;3 —
Equivalent Availability Factor {EAF %}
Last Update 5/14/08 740 705
749 714
Fleet ¥TD 73 (2]
Smaven parew  srvos s v
Fleet Y E Target —_—
Late: | __COSLWVENTORY | STORAGE |
DTE Unit Low Sulfur Southem | 117,008 Ton |
18:00 23:00 4:00 Low Sulfur'Westemn | 241073 Ton
Mid Sulfur Eastern | 376917 Ton
IO PR LOAT MAraT Cp oy (VYD) T
s —
Ea Unit 1 0% | BO% | 40%
gz
R Unit 2 0% | BO% | 40%
g1
= o Unit3 0% BO% 40%
Al 2z E] a - L] T L @ 10 1 1 -
dnit i DO | OO | 30w
ot mmn e o e oo e
Unit 2 Unit 3 Uit &
e Unit Net Aval Desate 7401085 755 - 1030 00 - 3045
Couse Seasonal/ seasonaW'#2 | Fuel Blend'#
furbing effic. CMinsp. M
I
QFF QN at 1/min OM 3t 1-Timim | ON at 1-7/min
Monroe EAF(YTD) - Monroe EAF {(YTD) — ﬁ“_ — ﬁl‘ﬁ II%I”: 7 % ol 5 -
by System S - IR R
[ET-TERET

by Unit

Safety / Environmental Outages

Montoe OSHA |
Lost | Restricted] Medical All 13
Work Work | Treatment First Ald Injuries RGE;I!BHH )
ate f =
May 08 | 0 1 [ 1 3 HA Capital capnat Buage: Tracking
5T s of - i 1
Apr08 i 0 0 1 2 3 514208 Lost opportunity Lost opportunity - ]
196 as of - by System - by Plant e —
Z000.XTD] 1 3 : noi. “ — | — actm
2007 w0000
Totals 2 3 7 30 42 271 Unit Derate or Unit lssues o E—————r
IONI - Derates: SCR Pluggage, Poor Mill Pesformance Mot
02 - Derates: Seassnal, HP Turbine. - TCM intermal repair - 65 £ 7S fwhtrs out of servies - - ) ) )
ION3 - Derate: Sessonal 2CM rebudd ' e
ONA- Derate: SCM Shde gate stuck. - 1CM mill gearbox. ‘O&M Budget Tracking
/)'_'_1 | — Budget
— — Actual
[

2 32 4 5 8 7T 8 8 WM o2
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DTE Energy-

Unit Overview

Monroe Unit 1 Overview

Reliability / Cost Summary Outages Unit Status

T Wonros Power Plant:
Equivalent Availability Factor {EAF %}

Last Update 5/14/08

Manroe M

Monroe Y

Monroe Unit 1 Gross Unit MW (24 Hour)

&M Capital
Health | O&M Cost

Primary Systems s e Y10

Sto
Reclaiming / Plant feed
Fuel Burning
Boiler / Steam Generator
Air / Flue Gas
Turbine / Generator
Primary Systems KPI vaiue | [Flowirme™
AirFlue Gas Aux Power Cost § - Electical & Contral System
Process Cost § - Service Air & Gas
EAF & Mat

Boiler & Steam Generation EAF % Diassl - Gas gensroter
Unit Heat Rate BTUAWHr Grounds & Physical Plant -1 —1 5
Boiler Efficiency %
Fuel Burning Millng Cost 3
EAF

Air 10 Coal Ratio % Emergent Unit Derate or Unit Reliability Issues
Rechim/Plant Faed D&M Costs ¥ =
ALE: Powsr Cost § . MON1 - Derates SCR Pluggage, Poar Mill Performance
Actual Inv ertory tons
Actual Delvery tons.
Actual Consumption tons: Causeo
Replacement Cost | § E
Bland % A
Blend Cost s . Days
Blend Qualty Record Run /Y
Turbine' Generator Process Cost s -
Miga Watts e
EAF

MTEF Fuel Burning

MTTR
Water Systems. EAF %
Process Cost ]

Unit Net AvaibDoraie

Hoat Rate | PIM for Last
BTUKWHR) Month

Turbine f
Generator

Water System

MONPP Unit 1 Detail

Date: £/2/2008 10:41:34 AM Boiler / Steam

[ — Monroe Unit 1 Generation Budget
Eaia Load EAF(YTD) - by
7073383 Primary System

)
May 08

L)
; May 08
e Monroe | | |
Brimary + Overfire Available: Unit 1 $(414262)) $(5044847)| § (731513)

Date:
5/12/2008

{60%LSWIRWMSE} +{ 100962011} Sapital Budaet Trasking
inspection; Jun 6@ 1600; Hanison .
3 E. Hanizon

Mm[Fl:l?ﬂm%mn
Dnm[r:(szcam ;-mmmsz

—— Buaget

Actust

Lost Market Opportunity
- by System

Lost Market Opportunity
- by De-rate
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Coal Mill

Fleet >> Monroe >> FuelBurn >> Unit1FuelBurning >> Pulverizer >> Coal Mi" 1

COAL MILL 1

Total Flow 645.9 kLB/MHr

LSS LSW MSE

Total Coal Blend (%) & st %60

Coal Throughput MTD

Primary Air Flow 175.2 KLBMHr

Tempering Air Flow 137.5 KLBMHr
CM Outlet Temp
CM Diff Pressure

Coal Mill Running Hours

Motor Current

Milling Cost(YTD)
O &M Cost (MTD)
O & M Cost (YTD)

Motor IB

Motor OB

Gea} BoxIN

Gear Box4 X X
Gear Box 6 X X
Gear Box 8

Gear Box9

Fuel Burn > Unit 1 Fuel

TagName Description

ENDTIME

CM-INERT CMINERTING

08

- DTE Energy:
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Coal Mill Health

Status

£ DTE Energy-

Coal Mills

P |Performance Center Tech Exam
Motor - Performance Center Tech
Coal MillzBurnerlines-Infrared Te
il - Capacity {max load)
Gearbox - #9 Bearing Boroscope
Gearbox - #9 Bearing Termperat
Motor - Wibration Tech Exam
Feeders - Seal Air Pressure

dT Gearbox Rebuild

dT Mill Rebuild

4K Inspection Results

dT Mill Inspection

il - Performance Testing

Acceptable

112

37068
watch Lis watch List watch Lis

rarginal

scceptable

scceptable

Acceptable

il - P& Probe Head status

P& Damper Position

Gearbox - il Quality Tech Exam

Motor-BearingTemps

Motor-Winding Termps

il - System Engineer Review

Maotar - System Engineer Review

Feeder - System Enginesr Reviemw

Motor - Infrared Tech Exam

Gearbox - Infrared Tech Exam

il - wvhieel Cil Quality

Acceptable

Acceptable

Acceptable

28.241738
Acceptable
172.4659

Acceptable

Acceptable

scceptable

Acceptable

Acceptable

Motar - Current Analysis Tech Ex:

Acceptable

Motar - Offline Testing Tech Exan

Acceptable

scceptable

acceptable

Wiatch List

rarginal

Wiatch List

Acceptable

Watch List

Watch List

iatch List

Watch List

scceptable

scceptable

Acceptable

Acceptable

scceptable

Burnerlines - Condition

Burnerlines: Air Balance

Burners- Air Register movement

Burnerlines: Coal Balance

Gearbox - Yibration Tech Exam

Gearbox - Performance Center Te

Gearbox - Systern Engineer Revie

Acceptable

10.2

Acceptable

10

Wiatch List

Gearbox - Seal Plate Visual Insp

Gearbox -Gears Yisual Insp

il - Cutlet Ternperature

Ml - Primary Air Flow

137.9035

135.7611

136.9061

135.4588
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Plant Reliability -- EPRI PRO Model

EPRI PRO* Process Model
Achieve the appropriate balance of:
. Preventative Maintenance

. Predictive Maintenance

. Corrective Maintenance

Equipment / System Hierarchy

« SAP — Plant
— Financials - Ur?it
— Human Resources — Primary System
— Supply Chain — System
« Maximo — Subsystem
Equipment
— Work Management quip
System

System Owners
. Unit Engineers
. Performance Center Analysis
Performance Engineers

* Plant Reliability Optimization
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Total Fleet Management

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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Process Control & Technology
A Technology Leader

» Contributed to DTE’s recognition as a technology leader in North America.

* Performance Center Tours -- Global visitors

+ Conference Presentation (past 12 Months)

* Awards & Recognitions

* Articles

User Conferences -- SmartSignal, NeuCo, Matrikon, Coal-Gen, OSlsoft,

Gartner, Inc. (NYSE: IT) is the world’s leading information technology research and advisory company.
Vattenfall Workshop Copenhagen Denmark November 2007

Marcus Evans Asset Management February 2008

Electric Power 2008 Conference May 2008

M2M (Manufacturing Category)

Matrikon (Most Visionary Initiative)

Power Engineering October 2006

Control December 2007 ’ (
f
‘—/A
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~ DTE Energy’

DTE Energy - A Technology Leader
Presentations, Articles & Awards

Audience Location Audience Location
Tennessee Valley Authority - TVA AMB PPL Corporation AMB
Allegheny Energy Detroit Pearl Street Inc AMB
APS {Arizona) Detroit NeuCo ProcessLink Summit 2007 St Lauis, MO
SCE&G Dietroit KEPRI (Korean electrical power research institute) AMB
Santee Cooper - SC Conference Call Matrikon Summit 2007 Chicago, IL
CMS Energy Detrait Japan Atomic Power Company ( JAPC) ANMB
MichCon 0SSG - Gas Operations AMB Michcon AME
Fermi 2 Performan ce Management Conference Call ALSTOM Power AMB
MichCon Compressor Station Belle River SCANNA AMB
Electric Power & Light Batimore, MD Power Magazine Article - Performance Center National
SmartSignal Users Conference 2008 Chicagn, IL SmartSignal Summit 2006 Chicago, IL
Indra {Spain) AME ABB AMEB
Union Fenosa (Spain) AMB NRG Energy _ AMB
Allegehney Entergy Conference Call DTE Energy Trading AME
DTE Distribution Operations AMB TransAlta Alberta
E.ON U.S. Services Inc, Louisville, KY AMB Johns Manville Corp Monroe Power Plant
Control Magazine - Technology Framework Article Mational IEEE/University of Michigan U of M Carmpus
Constellation Energy AMB Merdiam ANE
Michcon AMB AmerenUE St Louis, MO
Vattenfall Copenhagen, Denmark ] ]
SAOC (Ameren, We Energies., Kanses City, First Energy Detroit ] Present‘:ﬁtluns in Process
Gartner Group - Energy and Utilities IT Summit Dallas, T AEP American Electric Power AMB
Eskom AME Emerson Process Management AMB
Entergy Nuclear AME 0S5l Regional Conference Detroit, bl
0S5l Us er Conference 2007 Monterey, CA
COAL -Gen 2007 Milwaukas, W Requested to Present but DTE Declined
M2M Award Dinner - Gold Award Manufacturing Chicagn, IL Marcus Evans World Engineering Congress Bangkak, Thailand
Ameren AMEB Tenaga Power Conference Malaysia Singapore, Malaysia
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Fleet Optimization

People Making the right decisions when it matters!
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