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DTE Energy

Fleet Optimization
....... through Process Controls & Technology

Presented by Sumanth K. Makunur
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Today’s Agenda

Process Controls & Technology
» Control & Technology Framework

* Application Examples

* Work in Progress

sset Framework
Integrated applications environment:
Consistent framework for data,

analysis, reporting and consistent

e Successes

* Questions & Discussion
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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
« ~$8.79 hillion in revenue

DTE Gas

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

B DTE Electric
Distribution Services » 170 Bcf of gas sales
m DTE Gas « 12% of national gas storage

Distribution Services
@ Overlapping
Distribution Services

capacity with 124 Bcf of regulated gas
storage

Detroit
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Center

Generating Capacity Capacity
Unit Unit Plant
Belle 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

Trenton Channel

Peakers

Totals:
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Control & Technology Framework

People
Making right decisions when it matters!
Drives Performance Excellence
Fleet Optimization
Process Costs, Asset Health,
Reliability
Operational Performance, Market Value

Fossil Generation
Business Unit Strategy

Fleet
Optimization
Process Costs
Asset Health,

\ViF=Td"

Actionable
Information — KPI's

Relate all Data Sources

ProcessNet Framework
(PI, ProcessGuard, Maximo, SAP, UCF, P3M,
Predictive Monitoring, NeuCo, LIMS, Plant View ..)

Maintenance & Market o504
E T Svst Advanced Analysis & Process Optimization
XPErt Systems Reliability Academy

Predictive Monitoring, Optimization Equipment, Process, Performance, Reliability Models
MBO/PdM/Risk Assessment 80% Closed Loop Process Optimization
System Dashboards Fleet Drill down
Fleet Status Assessment Subject Matter Experts

WEB Visualizing

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

Business Intelligence
Outage & De-rate (UCF)

Standard User Interface
WEB Visualization

Process Discrete Data

PMAX, Digital Fuel Tracking, Fuel Cost Framework FHIAYGILIET Vs g
Fuel Cost Framework,

Process Discrete Data 90% Alarm Management

Distributed Control Systems (DCS) Post Event Analysis
ABB Distributed OSlIsoft Pl Historians (‘ OSIi . DCS, PLC & PI

Large Population of Data 90% % Complete

Discrete data
Limited value




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 G tion’s Fleet-wide “Mission Control Center” f . .
0SS beneration s I Ieet- wide VISs! or Virtual Control Room - 23 Units

continuous monitoring and optimization of plant equipment
ince

RS Ly - :
Bl 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

© Copyright 2014 OSlsoft, LLC.
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Control & Technology Framework

Fossil Generation
Business Unit Strategy

Actionable
Information — KPI's

_ Distributed Control Systems (DCS) ‘
Discrete data ABB Distributed OSIsoft PI Historians ( oSl

Limited value Large Population of Data



Control & Technology Infrastructure — Plants

Net Proce uard EPRI Plant View
B —

Sources

v

..............

[ — RR—

Pl Interface P — Controllers
—>< VIAA D
cooo @ 11— D o P
@ e o NI E—" . =
e N1 — Vi SmartSignal
| O 1« e
NI
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Control & Technology Infrastructure — Wind Parks

E9%

| O&M Building
Wind Park ‘ et Maintenance ! Slgel OEM
. " f: & 1 Maintd —
LEs T 5 ‘

Re
Data Flow

Minden

Data F! - -
Mckinley
‘ Maintenance nart Signal
> S
w N g Feho

3rd Party Operator .-

Regulatory $ Pheasant Ion
Monitoring city Framework

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

Raw Pl Data Analysis

Pl Yields Benefits

ost trip analysis
rocess monitoring
ptimization

arly warning
larming

Effect of Pluggage on Reheat Attemporation

Exhibit 2
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- . > HOT REHEAT STEAM TEMPERATU + REHEATER ATTEMP SPRY WTR F
UNIT 1 - COMBUSTION PRO

(IE., ATR HEATER PERFORMANCE VS COAL MILLS.

—— 16 per. Mov. Avg. (REHEATER ATTEMP SPRY WTR F)

Ex

ibit &

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

Inthe Pl oraph below of Unit 1's parameters, s review of

key to Coal Mil perfomance) s compared s\m\.mar\eously to

Emblent air temperatures (FO F an Al Laauing) o P
operating history has
157H,0, that boiler cormbustion and coal mill performance
i the level at which air he ater radial seal replacement is dictated if unit load is (o be
maintained without re strictions

Effect of Pluggage on Economizer Gas Outlet Temperature

E o T E e

=1 FD FAN AR LEAVING TENP

370 PANAR LEAVIVG TewE —

£33 LEAVIIG 5 AR D

Understanding that ar density changes as [emperature changes and hat i has
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 257 the ambient air temperature changed drastically. This was the reported
timesthet Uk 1 coal mil output problems begen to arlue. s 8 resul | wes
reduced and coal mills remaved from service in an attempt to maintain enough

el iz \he running mills. For a brief periad, this Diavie &

Wi
et when Lurny,\dr:,d o Unit lomd one can o e the error of this
partoption i was on Gt SP- 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 ©n Oct. 22" when it cocled down.

eater, Superheater, and Economizer Draft Loss
Exhibit 4

4 0.50

0.00

pewew 200 7/24/1995 0:00 7/31/155% 0:00 8/7/199% 0:00 8/14/199% 0:00

< Load = Pendant RH a Pri Superhtr = Horiz SH = Econo

Draft Loss, inwe



Challenge - Process Data Everywhere!

« DCS installations on nearly every unit

« Over 1,000,00 process data tags

— PI Systems at each plant (~20 PI collectives)
— Pl Interfaces to DCS & many PLC’s

 Whatis that data screaming at us?
 How do you effectively utilize the data?

« How do you turn data into information?
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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%

Discrete data
Limited value

Distributed Control Systems (DCS) ‘
Distributed OSlsoft Pl Historians ( OsSl .

Large Population of Data 90%




Fleet Performance Analysis (PMAX)

Thermal Performance Calculation Engine

MAIN STEAM

SWITCH To 11:46:55 4/06/2006
UNIT 1

BOILER EFFICIENCY

BELLE RIVER UNIT # 2
S ——

HOT REHEAT

COAL FLOW - TPH
COAL HEATING VALUE
OIL FLOW - GPM

BOILER O2 WET (%)
BOILER O2 DRY (%)
BOILER CO2 DRY (%)

STACK CO2 WET (%)
STACK CO2 DRY (%)

GAS EXIT TEMP
CORRECTED GAS EXIT TEMP

PRIMARY
AIR FANS

_~ AIR HEATERS

l GROSS POWER (MW) 643.389
33;;: BOILER EFFICIENCY (%) 84.8
BOILER EFF NO A/H (%) 77.9
0.0
o HEAT RATES (BTU/KWHR)
3.6 GROSS TURBINE HEAT RATE 7771 |
15.8
10 0 NET UNIT HEAT RATE 9784
10.9 NET UNIT HEAT RATE (IN/OUT) 10212 |
269.2
338.5
TO BOILER LOSSES (%)
PRECIPS
DRY GAS LOSS 6.20
1D UNBURNED CARBON LOSS 0.03
FANS MOISTURE IN FUEL LOSS 3.23
HYDROGEN IN FUEL LOSS 3.93
MOISTURE IN AIR LOSS 0.14
RADIATION LOSS 0.16
UNSPECIFIED LOSS 1.55

PULVERIZER

PREVIOUS
DISPLAY

PRESS (PSIA) 2437 .0 552.4
TEMP (°F) 1001.8 1007.6
FLOW (LB/HR) 4221677 3993191
g | 1
DRUM @ﬂ
P s ||uPRrR
M L s ||[rRHT
{? H
. _Jlu'*’ LT
Slomit PR EC
siLos H‘HHHHH (LA TR TR
— LWR RHT
WATER HI\_HIHHIEIHIIHHII
WWALL INIERIINER TN IRRIINIS ]
= ¢ 5=
j— o =
Il [[]|[— @
<] I I
|V 39.9
L & [

FORCED

DRAFT FANS

WET CO2 AND O2 IS MEASURED, DRY CO2 AND O2 IS CALCULATED




Digital Fuel Tracking System

M N DETROIT EDISON Monroe Power Plant
ain imic Current Time: 3/31/2006 1:44:41 PM
: TRIPPER o FET
!
ZM16 d cvor Cuvi FEO9 i
CRO1
01 ZMO03 FEO3 ZM06
FEO2 CWVO02:iZMO04 -
TTTHAT T ¥ FEO4
FE25
CV03
ﬁ CWVR1A
[ CVR1
EBREAKER CVC4

On-line
Fuel Analyzer

Dﬁﬁﬁﬁ Bl nn gl

O B B B = = o H b B = =
UNIT 3 UNIT 4

‘ Main Cascade Routes Reclaim Routes Silos unit 1 Silos Unit 2 Silos Unit 3 Silos Unit 4 Train Unloading Ship Unloading




NOx Emissions Strategy

NOx Cost (/MWH?)

554
)
e’

(

Expected & Actual NOx Costs

o @ Actsi - Trerton Crannsi Lk £9 NOx Reduction with Improved
11.00 = Expected Cost - Trenton Channet Unit #9

10.00 - 8 Hour ::w;gmm:“nuw Heatrate

S50 History Eoct -

7.00 Curve

S50k - Before After

S.00 - - . .
o s Implementation Implementation

\ v o— — ¥

Belle River 2 Heat Rate
10300

Current
operation

8

i

10 20 30 40 S0 &0 70
Percent Load (%)

0/1/2004 12:00:00 AM|
|
N‘M’ | | | ‘ | |\ |‘J

i I !

/ | /38704 B/28/04 5/23/04

Primary focus is
NOXx reduction
only

Focus on
operating near
NOXx budget J
curve




Electronic Operator Rounds
RFID Technology / Pl Manual Logger

RFID Tags

X | OxabrtwFory | Duts EntySheet | Tag Growp | 2o Log. [ Tag Irdc

=
asisr /
A,
P

12722035 6 0000 Am
Opecstee Insbructons

* BACONCH
XK A _at 20 0007 4533 601 130
? BAACTRE D
? BALEVEL)
7 BAFHASE )
7 BATENFI

) Pox I8 4 11 5| b M <
l&[ : J

:’I‘B"-" “IIBO' ‘;1_7ﬂ“>’t*

Pl Manual Logger
Tablets
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Pl to Pl Process Data Conduit

L~ @ L~
C a-

Belle River St Clair

(‘ N

ESO - Detroit &
Wind PI

T _
2 T ‘ o,

Monroe Trenton Channel River Rouge



Pl Advanced Metering Infrastructure (AMlI)

* Implemented an extensive Pl Infrastructure for

MSP Interface to capture
8 Server Pl Farm

1.5 Million Plus meters data
27 Million Pl tags and growing

OSlsoft. USERS CONFERENCE 2014 ® @OSlsoftUC | #UC2014



Before Fuel Cost Framework

Gen. Ops
Calculates Fuel
Fuel Cost
Blend
Scenarios
& Gas
Business Ol
Logic Coal
Emissions

Manual
Process

BB

<Type. Type, Oops |

Manual
Manual Fuel Supply eSS
Process
' Gas Fuel
_ Cost
Market [ Emal | | o
Fax’s Gas ;
Trades | phone S| Emai
Coal Coal
Emissions 7
Emissions
EMS
Ranger < Pl to Pl | Plant
= Pl

No sys error checking

A aR ap

Manual
Process

5N




Fuel Cost Framework

Bloomberg.com

Gas & Oil Price at
Hubs

42" IntercontinentalExchange

Gas -- Dawn &
Michcon City Gate

oTE Eneray
o

Logical Information Machines, Inc.

OPISwver o
DIPOWER

P

|

Market

Fuel Supply
Analysis
and
Acquisition
T Current
& Fuel
Historic 2 Cost
Data

ESOPI [
ps-eso-pi

Data -
Hourly & Daily
Auto update

Default Mode
Auto calculate & update Ranger

S-mon-pi
Blend Calculations

Blend Calculations

Blend Calculations

Improvements...
30 to 3 people

e Timely data entry
e Zero errors

Ranger

s-blr-pi
> -
Blend Calculations

Blend Calculations

S-grw-pi
Blend Calculations

DS-StC-pi
Blend Calculations |

Pl
Ann Arbor

(5>




Pl to PI (AGC)

AGC — Automatic Generation Control
7 largest Fossil units & Peaking Units are ramped through PI Set Point control
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Control & Technol

Fossil Generation
Business Unit Strategy

gy Framework

Drive
Performance
Excellence

Drive Performance Excellence
Fleet Optimization

Actionable
Information — KPI's

Fleet Perspective
* Methods
* Applications

Involves

» Operation

* Performance
* MISO Market

WEB Visualizing

Plant Alarm, DCS Real-time WEB Graphics - Reliability
Easy Access to Information i ance
Engineering Applications * Reporting
PMAX, Digital Fuel Tracking, Fuel Cost Framework ° Budget

Discrete data Process Discrete to Data

Limited value

Distributed Control Systems (DCS)

ABB Distributed OSlIsoft PI Historians (‘ oSl )
Large Population of Data 90%




Fleet Status — Pl WEB enable

Unit

] Bl NE REw+{ ER BN B |
I:I:II:I:I:I:I:I:I:IJ:I:-

Transacto

Firm Purch

Mon-Firm Pur (= INEE NEENEIE]  [NE]  [borim

Firm Sale =
~

Mon-Firm Sale

(NI[E]=]
|| | N |

!




Real-Time DCS Operator Displays

6000 real time dynamic actively linked WEB DCS graphics

MTG OVERVIEW

Click & Trend

AM MTG OIL MTIGDRN MTG MTG SU
STATUS CTRL CTRL CTRL CTRL
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Pl enabled - Event Re-play

U2 DRAFT OVERVIEW

q )
E FURNACE EXIT ¢AS TEMP
185802

E]
2

(A Ll

3:40 am 12:55 ar2 1401 a2 1407 ar2 1a:13 a2 1a:19 ar 1425 a2 14:31 am 1az7 arm 1a.a3 ar2 14.40

Page axis start Enet terval  Update (=)
A p]| A0 aes ~| [o4/02/2007 13:48:11 .. |[04/mE/2007 14521 | ~|[o [ E=1 et |

Re-play events using historical Pl data

OSlsoft. USERS CONFERENCE 2014 (® @OSlIsoftUC | #UC2014 © Copyright 2014 OSlsoft, LLC.



Pl Coresight Displays

@) PI Coresight Ei | | | [ 0| : TTT—
homepage €D U1 Operational Data | W (Read Only)
New Undo Redo Messages
Home B
a
E Name * Description Value Units  Trend Minimum Maximun  StdDewv
U1SWID-GASLVGITC SWID FAN GAS LEAVING TEMP 67145 F _— 64151 58576 15015
1 » D FosGen U1SEID-GASLVGTC SE ID FAM GAS LEAVING TEMP 84205 F N 62.631 66773 15518
&0 » @ psbre-pi U1SECN-GASLVGTC GAS LEAVING ECONOMIZER - S 57703 F — 52296 60.834 26098
&> ﬁ (FESEIEAT U1MNWID-GASLVGTC MW ID FAN GAS LEAVING TEME 62461 F e 59.423 54875 1.8085
& > @ ps-man-pi U1NEID-GASLVGTC MEID FAN GAS LEAVING TEMD 65773 F _— 62741 57.66 16271
& » @ Ps-RRG-PI
E ﬁ UINECN-GASLVGTC GAS LEAVING ECOMNOMIZER - N Bad Input F [-11059] Mo Goc [-11059] Mo Ge [-11059] Mo Goc
> PS-STC-PI
= 2 U1GEN:NWATTS GEM NET WATTS -61035 MW 1 -6.1035 o 0.98237
» PS-TCH-PL
ULGEN:GWATTS UNIT LOAD MW 15742 MW | 13497 15742 0.07377
& » & ps-winD-P1
U1DUCT-GAS:OPACL UNIT 1 DUCT OPACITY Bad Input % [-11059] No Gox [-11059] Ne Ge [-11053] No Goc
U1BL-UNITOZ:PCT UNIT 02 Bad Input % [-11059] Mo Goc [-11059] Mo Ge [-11059] Mo Goc
FTS-SiloMedel.Discharge.Mow.Ul.Moisture Silo Model Now: Moisture Discharge from U1 Silos Bad Input % [-11059] Mo Goc [-11059] Mo Ge [-11059] Mo Goc
FTS-SiloMedel.Discharge.Mow.Ul.IronLoading Silo Model Now: [ronLoading Discharge from UL Silos Bad Input Ib/MEtu [-11059] Mo Goc [-11059] Mo Ge [-11059] Mo Goc
FTS-SileModel.Discharge.Now.UL.FuelTypeBlend3  Sila Model Now: FuelTypeBlend3 Discharge from UL Silos o= o o o
FTS-SiloModel.Discharge.Mow.UL.FuelTypeBlend2  Silo Model Now: FuslTypeBlend2 Discharge from UL Silos o % o o o
FTS_SiloModel.Discharge.Now.UL FuelTypeBiendl __Sila Model Now: FuslTypeElend] Discharge from UL Silas 0 % o o o
ULCMIL-FSTA PV ULCMZ-FSTA PV ULCME-FSTA PV ULCMA-FSTA PV ULCME-FSTA PV ULCME-FSTA PV ULCNT-FSTA PV ULNFURN-GASTC Bad Input F || | 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
190 150 150 150 150 190 150
120 120 120 120 120 120 120
100 100 100 100 100 100 100
20 20 20 20 20 20 20
o0 P 0 o o o0 P
20 0 0 0 0 20 0
20| 20| 20 20 20 20| 20
o a o o o o o
_ ULCMI-OUTTC 65832 DEGF || | UlcMmz-OUTTC 65229 DEGF ULCM3-OUTTC 7.42 DEG F
Related Assets/Events - .
100 1sa a0 280 300 100 150 200 2% 300 400 1s0 200 280 300

10/15/2013 9:28:33 AM

@ lah| [sh| [1d] [1w| [1mo |

T om Ts o

T10/16/2013 1:00 AM
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Real-Time Wind Turbine Display

Element Relative Display 2T

Search Mask = & Power 554.98 kW
Power Factor -0.98
oo s Reactive Power -116.38 kVAr _
ESMEIEEN Capacity Factor 34 o0 P |2 [ naaacgree | 0.52 acgree|
fater EBdIl Production (MTD) NO DATA L = G

®| Name o/ Description (%] =

T Operational Status 30
State ult Turbine with grid connection
Reliability 100 %
Availability 100 %

TG0
WTGT1
WTGT13

WG4 Ambient Air Temp. Odegc

Wind Speed 6.96 m/s

WTG115

I,

WTG119
wTG12
wTG121
WTG123 Generator Speed 1119 RPM Bearing A Temp. 20degc
. Generator 1 Temp. 47degc  Bearing B Temp. 32degc

Generator 2 Temp. 46 deg C Rotor Speed 13 RPM
Gear Box Temp. 55 deg C Nacelle Position 218 degree
Shaft Bearing Temp. 15degc Nacelle Temp. 7degC

WTG125
WTG13
WG4
WTG15
WTG16
WTG17

Power, Reactive Power, and Production Capacity, Availability, and Refiability
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Mobile Work Force

Mobile Work Force

Pl WEB reports available

on your Mobile Device

Unit

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

GrosstMwW Bebie
547 Status Report
4
Doatar | 7/30/2007 11157 145 AR \C._o]
i oo b
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* izs 125 o
- ] 1110 11000 £
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® 0 s 152 o
® [ 152 o
@ [ 153 o
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b3 e gD 750 El
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St Clair Power Plant - 24 hour Trend
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State of Michigan
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.

C—
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Generation

Fri, March 7, 2008
PI Snapshot at 3/7/2008 10:53:29 AN
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Total Load: 6857.78
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Control & Technology Framework

Fossil Generation
Business Unit Strategy

Actionable
Information — KPI's

System Dashboards
Fleet Status Assessment

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%
Distributed Control Systems (DCS) ‘
Distributed OSlsoft Pl Historians ( OsSl .

Large Population of Data 90%

Discrete data
Limited value




System Dashboards — Pl Enabled

2000 real time dynamic actively linked WEB System graphics

Coal Mill Status Click & Drill

Belle River

i_2 32 4 5
o ®o o0
i 2 32 4 5
o ®o o

1 2 3 4 5
ST. CLAR UNIT 1 ®* ®o o o0
it — = 1 2 3 4 5 6 ra 8
Mill Vibration TA DMPR [~ ® ® ® ® ® o ® O
PA Fan Vibration N 050 MILS l - 7

5 133 MILS

PA Fan Temperature N 1376 DEG F = i A. B. C. D. E. F ®

s 108.6 DEG F 10433 RPM

PA Fan Motor Amps. 38 2 AMPS PA DMPR
PA OUTLT 419 %
Coal Mill Mator Amps 42 9 AMPS e
Coal Mill Feador Spead 10433 _RPM —
Coal Mill Primary Air Differential 244 IN H20
Coal Mill Primary Air Damper Position 419
Coal Mill Hot Air Damper Position 60.6 %
Coal Mill Differential Pressure 12.64 IN H20
Coal Mill Outlet T 140.2 DEG F 860 42.9 AMPS
Coal Mill PA Inlst Temperatura 5163 DEG F 249 PSIG
Coal Mill OILT: 245 PSIG PRE TEMR LUBE OlL 1006 0EG
Coal Mill Gil P 100.6 DEG F Nismeoear
oal Mill Oil Pressure S108.6 DEG F
Coal Mill Primary Air Flow Percent 86.0 %
Coal Mill Load 137 THHR
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 60%

System Dashboards
Fleet Status Assessment

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%
Distributed Control Systems (DCS) ‘
Distributed OSlsoft Pl Historians ( OsSl .

Large Population of Data 90%

Discrete data
Limited value




Advanced Pattern Recognition

Equipment Condition Monitoring
SmartSignal

Traqnlonal Condition Monitoring

Moenitors all signals separately Machine Trip
- Upper Threshold
TN WY P
A Ll LA A VAT A\ An) P’ A
Sensor A. S\ / A Alnall ¥ v
V WA WA
Lower Threshold
Dynamic bands
SmartSignal — Early Detection built nn_r:nrrlelamd
Monitors all signals simultaneously Early Waming Time Difference senorsignals

Similarity Based Modeling

OSlsoft. USERS CONFERENCE 2014

(® @OSlIsoftUC | #UC2014

Pl Dependent Expert Systems
Combustion Optimization — NeuCo

Objective — Coal pile to stack Optimization

— Closed loop Neural Net Optimization
— In Service St Clair Unit 7 (Neural Mode November 2007)
— Installation in progress on Belle River 2 (2008)

— Planned for Monroe Units 1-4 (High PRB Utilization
Project)

© Copyright 2014 OSlsoft, LLC.



Control & Technology Framework

Fossil Generation
Business Unit Strategy

Actionable
Information — KPI's

Business Intelligence
Outage & De-rate (UCF)
Maintenance & Market 2504

Expert Systems
Predictive Monitoring, Optimization
MBO/PdM/Risk Assessment 60%

System Dashboards
Fleet Status Assessment

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%

(@ os1 .

90%

Discrete data

g Distributed Control Systems (DCS)
Limited value

Distributed OSlsoft Pl Historians
Large Population of Data




Unit Capacity Framework (UCF)

Process Flow

Day
Ahead

Power Plants Market

Midwest ISO

’@‘ We manage power.

Strategy

Market Feedback
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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
¢ Dynamically linked with Outage and de-rate process

Fossil Generation
Unit Capacity Framework

Quick Link YR e g

Dasarrine £ =
[ show oprionsl Feks Group Pesker Units [ Group Cycler Units [ Group Base Units Bxwort o Excel
Export to Word
Sort: | Alphabetcally (% | Histonical Time: Current
D Pl Definisons
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
Primary  Unit , s i ;
. Br  Preof . A - i Primary Primary Uit  Unit  Total Total
it on upc gt T Curvent Blend Unit Constraints/Special Conditions Eeon.”  Ecan. e e o s ot o
@ BRVPP 1 [ | &5 &00 &25 {10071 S} +{100% 2011} o o o o [ [ [ [
B BRVPP 2 £35 810 835 {100%6LSW} +{100%: 2011} o o o o ] o o L]
® coxer 1s [ 135 135 135 {1009:NGAS} o o [ o o o o [
@ cckep 1e [ 100 100 100 {1009ENGAS) o o o o o o o o
® FERMI 2 [ ] 110 o o {10096 NUC) Outage: rafual outage: May LOB0S00: Dugan o ) o o o o o o
® cwipe 1 [v] 785 7E5  7es {E07ENGAS/40%HSOIL) o o o o o o o o
® nenpp 1 [v] 103 w0 103 {1009ELES}+ {10092 2011} o ) o o o o o 0
monee1 [ ] 770 © o 5596l S /359 MSE}+{ 100962011 Cutsge: Parndic Outage; May 622000; F. Wazelski o ) ) o o o o )
3 z laki
i Tubs lesk; Apr 10@0655; Essex || Darans /5 (0) Mill Parformance; Apr 22@2100; P. Fessler
® monee2 TeE 0 o {65261 SW/ISOMSEY+{1009201L} SFWH; Jun 2282100; P. Fessler (D) 2-2 CM in 5K; Apr 781400; F. Wezelaki @ ° @ @ @ o o @
B monpp3 7eE  7EE 78E {EESELEW/IE9EMEE]+{10096201L} Derste [ (D) No. 3 FWH Tube Lesk: Jun 1E0600; P, Fessler o o o o o o o o
B mMoNPP4 775 FFS 77S L) o o o o o o o
& RRGPP 247 © o Cuzge: Spring 2006 Par, Outage; May 2480700; C.P. Mumaw o H o o B o o o
B RRGPP 250 250 250 o o 0 o o o o 0
® stcee 150 125 125 o 25 ) o 25 o o )
& sToee 162 o o Cuezge: 2006 Periodic Outage; May 22E0600; John Qusine 25 25 25 o 25 o 25 o
® sTCPRP 165 125 125 o 43 L] o 43 o o L]
® sTcep 158 125 125 o 33 o o a3 o o o
B sTcRe 321 281 321 {859eLSW/15%HSE+ {1002 NGAS]} o o o o L] L L L]
Wil (58) E CM ; Apr 1720800; Dan Lorenzett: (24) Opacity and SO3 Cond'ing; Nov 120000; Lorenzetti
B STCPP 450 380 286 {BOYELSWI209HSEY+ {10096 2011} Derere (21 0 b ettt o o ] & o &4
B TCHPP 210 110 110 {60%ELS WA MSE}+{100% 2011} o 100 L) o 100 o 100 0
® TcHee 122 100 100 {8091 55/2006 MSEM+{100%:201L} o 22 o o 22 o 22 o
& ToHPP 5220 350 370 {8091 55/209% MSE}+{100%20 1L} 150 150 150 o 150 o 150 o
B Peskers P 72 o1ss 186 MiA N/A o 06 o o o056 o o o
Totals: 10208 5031 oEEa 175 1005 75 ) 1005 64 257 E]
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Enterprise Business Systems (EBS)
Maximo & SAP

« SAP
— Financial Information m

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

Start Center
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Control & Technology Framework

Fossil Generation
Business Unit Strategy

People

Fleet Making right decisions when it matters!

Optimization
Process Costs
Asset Health,

A Market Value 15%

Actionable
Information — KPI's

Business Intelligence
Outage & De-rate (UCF)
Maintenance & Market 5504

Expert Systems
Predictive Monitoring, Optimization
MBO/PdM/Risk Assessment 60%

System Dashboards
Fleet Status Assessment

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%
Distributed Control Systems (DCS) ‘
Distributed OSlsoft PI Historians ( oSl .

Large Population of Data 90%

Discrete data
Limited value




No Shortage of Information!

—
Ll

MISO
Real Time
Unit Capacity
Planning
MISO Ancillary Services
Day Ahead
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Common Methodology

Bt

I//

Pl Asset Framework:

Standard GUI
Single Method

Integrated applications environment:
Consistent framework for data,
analysis, reporting and consistent

EE

Process Information

user graphical interface.

!

MISO
Real Time
De-rate
Outage
PIannlng

MISO
Day Ahead
AnC|IIary

Business Systems Market Data

OSlsoftt USERS CONFERENCE 2014
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Common Structure
= ()

-
LS,

59 153

Process Information Business Systems Market Data
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Fleet Performance

Analysis and Optimization
Pulverizer Dashboard

Process Information

[

=

More information
IS need for Analysis
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Pulverizer Assessment
What information is needed?

Pulverizer

— Milling Costs

— Process Costs

— Production Costs 9%

— EAF

— SmartSignal Watch List

— Work Performed & Work Pending
N _ o~

— Alarms

&3
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Pulverizer - Multiple Data Sources

Consistent Reporting
« Common Methodology

« Common Structure Unit
Capacity

==

EPR

| PlantView
it

===

SmartSignal
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Common Thread
Equipment Hierarchy

Processhet -

Equipment Hierarchy i (2] ~

=l gl DTE Eneray
= ] Monroe Powver Plant

|_] Senerating Unit - bonppd

] Senerating Unit - Monpp2

] Senerating Unit - bMonppd

=1 ] enerating Unit - bonppd
] Air and Flue Gas - Monppd o
] Boiler and Steatrn Generator - honped 4— a
] Diesel - Gas Generator - bonppd P rl m ary System
[ Electrical and Control Systems - Monpps
= [ Fuel Burn - Monppd

5 (3 P Eurri s o Secondary System

] Aternate Fuel - Monppd
1 Cosl Burning - Monppd — —
| Fesder/Scales - Monppd Su b System
=1 [ Pulverizer - Monppsd — @e— g

1 Coal hdill 1 - hdonpgped — nt

1 Coal hill 2 - Monpgd

1 Coal kill 3 - Monpgd

1 Coal kil 4 - konppd

1 Coal kil 5 - konppd

= ] Coal kil & - konpgpd
] Breaker 41600 641-LHE C & - Monppd
] Damper Coal bl Ch & - Monppd
] Damper Hot Lir Chi B - Monppd
] Camper Maintenance Ch 6 - Monppd
] Camper Pri Lir Drive Ch 6 - Monpps
] Camper Temp Air Drive Ch B - Monppa
] Damper Tempering Lir Ch B - Mongppa
[_] Drive Hot Sir Damper Ch 6 - Monpgpd
] Feeder Coal bill ©h 6 - Monppd
_] Searbox hisin Drive Chd 6 - bonppd
Cl Lndic-Press PI935 Ch & - Monppd
Cl |-Posit-Damper (POPG467 Chi 6 - bdonppd
] 1-Posit-Damper (FOPES31 Ch 6 - Monppd
1 1-Posit-Damper (FOPEE01 Chi & - Monppd ‘
] Swwitch-Temp TSHH2S12 Chi & - hongpnd A\
] Lubricator Chd & - honppd
[ 1 hotor Drkir Chd & - Monppd

OSlsoftt USERS CONFERENCE 2014

Sub Equipment
DTE Energy — Business Unit

Monroe Power Plant — Plant
Generating Unit - Monpp4 - Unit
Fuel Burn - Monpp4 - Primary System
Fuel Burn - Monppd - Secondary System
Pulverizer - Monpp4 - Sub System

(® @0SlsoftUC | #UC2014

Equipment Hierarchy
» Hierarchical System Index (HSI)
Work Breakdown Structure (WBS)

Coal Mill 1 - Monpp4 - Equipment / Sub Equip
Breaker 4160V 64U0-U16 CM 1 - Monpp4d
Damper Coal Mill CM 1 - Monpp4d
Damper Hot Air CM 1 - Monpp4
Damper Maintenance CM 1 - Monpp4
Damper Pri_Air Drive CM 1 - Monppd

© Copyright 2014 OSlsoft, LLC.




Pulverizer - Multiple Data Sources

Consistent Reporting
« Common Methodology
« Common Structure

SmartSig
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sset Framework

xpanded System Dashboard |

Coal Mill Running Hours

176964 .50 HRS

Health Assessment

FrocessMet

Net Megavatts

Equiprment Hierarchy

Health

721.1

Coal Ml Outlet T

[ELFE]

Coal MIllP A Diflerantial P ressure

ERT)

Motor From BRG Tem peratie

57 1

Motor Rear BRG Tem perature

[EES

Motor Winding Tempersture

7453

Coal WP ulwizer M otor

EEE]

H& Damper Position

2850

Ta Damper P osition

0.30

P Damper Position

EIRCTY

P A Flow

54,51

Gear Box Thrust BRG Temperature

1211

Coal Ml Fuel Flow

RLIRCE]

Conl Ml Fender Spesd

101081

Morth P A Fan Iniet Damper Pasition

255.0

South P A Fan nlel Dam per Position

100.7

sTOR

COOOOCacacaca

AT POS

AT POS

El gl DTE Enercpy
= ] monroe Power Plant
[ Generating Unit - Monpipd
[ Generating Unit - Monpp2
[:l Generating Unit - Monpps
=1 ] Generating Unit - bongppd
[ Air and Flue Gas - Mongppd
[:l Boilet and Steam Generator - Monpepd
|:| Diezel - Gasz Generstor - Monppd
[:l Electrical and Corntrol Swystems - Monppd
=1 [ Fuel Burn - honppd
=1 [_] Fuel Burning - bonpgpd
[ Atternate Fuel - Monpp4
] Coal Burning - Monppd
] FeederiScales - Monppd
=1 ] Pulverizer - Monpgpd
[ Coal pill 1 - Mongd
] Coal mill 2 - Monppd
] Coal kil 5 - Monppd
L] Coal kill 4 - Monppd

] Breaker 41604 G416 Chl G - Monppd

] Damper Coal bill Chi & - kionpgps
] Damper Hot &iF Cha 6 - Monpgd

SmartSignal Watch List

OSlsoft. USERS CONFERENCE 2014
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oo KPP's

47 ProcessMet Trend - Microsoft Internet Explorer provided by DTE Energy

==
File Series

e = - T N P e | VR |

& U4CMB THRERS:TC )
CM & GEAR BOX THRUST BRG T
128,08

- LACME. DT T (DES )

CMB OUTLET TEMP

A U - MND T € (F)
OR WINBING TEMP H2

193,38
v USC B ATWAND 1 TC ()
12132
T A
1m0 .
55 dooa s Toe s Tos @ T o am t10a
Page Asxls Start End Interval  Update (s)
4| »| [Araxes [~] [=n [ | [»][30 b JEm G )
e B
1005 |CNGFORTRP | O FEEDER TRIPFED & o
e Dereeree [Ty Trres B e lrends
1DCS |CNEFDRTRF | CMS FEEDER TRIFFED i achscTL
LDCS |CNEFDRTRE | CMS FEEDER TRIFFED i achscTL
LDCE |G- MTR TEP | ChS 00 TOR WHDING TEMP |13 17O
LOCE | OG- MTR TEMP | Ch5 W0 TOR WHDING TEME |13 Schii 700 e
| |

Alarms
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Pl Asset Framework (AF)

|
iy Blemsrts Ports | Wersion
Altemate FD Fan - maximo name in attribute
Altermate FD Fan hisrarchy - AF optimized
DTE Energy
& Belle River Power Plant MName | Value
£ BLRFP Commens Units 132
- £ BLRPP Fuel Supply <& A AFREQ 14
& BLRPF Unit 1 < AAQUAL o
G- (@ BLRPP Unit 1 AinFlue Gas
G- (9 BLRPP Unit 1 Boiler / Steam Generator <F A BFREQ 15
E-- (8 BLRPP Unit 1 Blectrical /Control Systems < ABQUAL 95
- G BLRPP Unit 1 Fusl Buming
E (B Fuel Buming <F ACOMB INDEX o
- @ Altemate Fusl <F A INTEMSITY 84
& Coal Buming
& Pulverizer < B AFREQ 27
(@ O1FSSYS01: SYSTEM RECORD, Coal Mill Systems that Cortrols Multipl < B AQUAL 59
- (@ 1CMSYSDS5 PU INERTING MILL STEAM INERTING GENERAL: SYST
- (@ 1CMSYS0E AIR DAMPERS EXHA DAMPER OR EXHAUSTER GEMNER <* BB FREGQ 26
- & Coal Mill Blue 0140409 <& B BQUAL 100
- &8 01BUSYS14-BLUE: System Bumer & Bumer Lines Unit 1-BLUE
: Blus H Mill #1 North Sids <F BCOMB INDEX 57
- (& Coal Mill Blue 1 Swing WLV Inlst < B INTEMSITY az
- &0 Blue H Mill #2 North Side
. 59 Blue H Mill #4 North Side <F Control Output 26.74414
& Blue H Mill #6 North Side < COOLING POSITION o
& Blue H Mill #7 North Side
O1FESYS14-BLUE: System Feeder & Bin & Fesder Pipes & Valves | <* CTRLGRA DR ITTIIIINT
O1ICSYS14-BLUE: Instruments And Cortrals Unit 1-BLUE <& FLAME SCANNER A A DETECT o
O1LUSYS14-BLUE: System Mill Lube & Cooling Unit 1-BELUE
O1PASYS14-BLUE: System Primary &ir Dampers Unit 1-BLUE < FLAME SCANNER A B DETECT 1
Blue Coal Mill Motor <F FLAME SCAMMER A CHANNEL FAULT o
G- &8 Coal Mill Buff 012403-02
G 53 Coal Mil Gray D1A03-D4 <F FLAME SCAMMER A FAULT STATUS o
G- @@ Coal Mill Orange 01A03-05 <F FLAME SCAMMER A MODULE FAULT o
G- &8 Coal Mill Purple 012A04-06
G- E3 Coal Mil Red 01AD4-07 <* FLAME SCAMMER B A DETECT 1
- G Coal Mill White 01A04-02 <> FLAME SCANNER B B DETECT 1
- @ Coal Mill Yellow 01403-03
G-~ (@ BLRPP Unit 1 Grounds & Physical Plart < FLAME SCANNER B CHANNEL FAULT o
G- (@ BLRPP Unit 1 Plant Waste <* FLAME SCANMNER B FAULT STATUS o
G- (@ BLRPF Unit 1 Reclaiming  Flart Feed
H-- &1 BLRPP Unit 1 Service Air & Gas <F FLAME SCAMMER B MODULE FAULT o
G- (8 BLRPP Unit 1 Switching & Mat < FLAME STATUS =
G- (8 BLRPP Unit 1 Turbine / Generstor
H- G BLRPP Unit 1 Water Systems <F LIGHTOFF POSITION o
& BLRFP Unit 2 «F MODE LOCK o
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Process Cost Drill Down

Year To Date

Previous Week

PROD COST (Inst)
Current Date
Fuel Cost
Emission Cost
Previous Week
Fuel Cost
Emission Cost
PROD COST
Year To Date
Fusl Cost
Operation Cost
Maintenance Cost
Previous Week
Fuel Cost
Operation Cost

Maintenance Cost
MLLING COST TON

Year To Date
Fower Cons Cost
Operation Caost
Mairtenance Cost

Previous Week
Power Cons Cost
Operation Cost

Mairtenance Cost

HEAT RATE BTLADD Kiith

Current Date
Previous Week

Year To Date
Previous Week
Milling Cost RTOMN

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

RUMHNING

100.00

100.00

100.00

100.00

100.00

100.00

100.00

MO NROE POWER PLANT

‘ |-+ 2D COST (Inst) gooon
i -

-

1.9 S L

" MebGuery - ProcesGuard HONR4 - Lask 104 B

FrocessGuard Alarms (Last 10)

) WO NP oo =195 -RITRF B P T M WOTER FRONT BES RNG TEMP

DSty - SmartSionsl MONPRS. - Laat 10 Tems.

SmartSignal Watch Items (Last 10)

HNOT RUNHING =

HNOT INS TRUME NTED

[HEAT RATE  ®TuAoaMNe
Current Date
Previous Week
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Application Framework
Expanded System Dashboard

Health Assessment

MONROE Unit 4: COAL MILL 5 R TYr
MONROE URIT 4 ea 7211
Coal Ml Running Hours 176984 50 HRS: . A
Coal Ml Outlet T, 44 25
PI Conl WP A Diferential P rossure ERD) P ravio - e
Motor Frort BRG Tem perate 71
Motor Rear BRG Tem peraiurs (ELE]
Mator Winding Temperature 453 gco
Conl Wil Uiwizer M otor EEE] - — - ,
HA Damper P osition 2550 A 0 a s
T Dam per P osition 0.0 . .
P A Damper P ozition D
FaFiow COEd e Eer,
Gear Box Thrust BRG Tem persture 1211 Lt R e e e = E‘-E
oa el Flow o7 08 :
Cont Ml F sedor S ToTeET File Seris
o ender Spas : =
Morlh £ A F an Iniet Damper P osition 2550 Do bl &P % P oo [F| W |
Solh B & Fan il D am per Position 007 T ey
* Uacwe THRBRG TE )
o M6 GEAR BOX THAUST R T
I Aa|| 222
A —T — T — | - UACWE.OUT TC (DES F)
rasa I~ —— ——————_u|" cMaouTLET TEMP
15801030 —

145,00
o A LG S MAND 2T (F)
£ M B MOTOR WINDIHG TEMP Hz
T 138,38
13m0 o LA D WIIND: H1 TE (F)
o GO B MOTOR WINGING TEMP H1
4300 421,32
LM L MM ML M Mgt

M Wi W .
. 1280
AT POS 1200 wTT——— A2 —
115
AT POS 4 1004 10118 a6 10120 e 1000 A fosz 4 1104

s Start End Interval  Update (s)

A [Aiaes ] LIF L b el ]

R s Tota = e O == T SRESEHEN SRR 5
No rwacice: Vo7 Ganea A |Bpan WNEE |4 D05 | CNGRDRTRE | CWS FED ot TRPRED & Eam T d
[WENFE v brs [cvaronTer—[chs oo TripreD — rendas
Vi/RSERCe 11,0847 A |Gean MENEF |1 DCS |CNGFDRTRE | ChE F e e TRIFFED = achaeTL
11/35/EPE5 11,080 Pt | Bpan WENEE | w4 DCs |CNGFDRTRE | o F e o TRIFFED e acwseTL
/202006 5 50 | pen MENEP | 1A_DCS | CVE-WTR TEME | G MO TOR WHEINS TEMP [ EEvErY
Raz008 8 3 M |Gpen MENER | 1A_DCS | CVE-MTR TR | G MOTOR WHDING TEMP (13 FErEry v
< | A |

SmartSignal Watch List Alarms
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Logical Display Flow

Plant Summary

Unit Specific

Develop As Needed

Fleet Overview Plant Overview

Unit Overview
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Fleet Overview

(_ Fossil Generation Fleet Overview )

July 02, 2008

' ' 4
= ~ C Market D) C Budget D)
( Safety / Environmental )
T ———
Reported Safety Incidents: MISO Day Ahead Market -
1BRVPP2Z Operator required first aid eyewash to Michigan HUB Pricing
remove eye irritant. Reporte On-Peak Avg. $62.84
Off-Peak Avg. $22.64
J J
) 'S ( ™)
Lost Cpportunesy by Piant
E C Unit Status D
- - Lost Opportunity by System
Current Unit Status
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Plant Overview

Monroe Power Plant Overview

May 21,2008

Monroe EAF(YTD) —

Reliability

DTE Fossil Generation Flest:
lity F actor (EAF %)

Equivalent Availabi

rg
Fleet Y E Target
Date:

DTE Unit

Monroe EAF (¥TD) -

by Unit

by System

Market
sad Lo

Monroe LMP

leavnnns
[h3 5o sB S Bl

COAL INVENTORY

Low Sultur Southem

e B0 BRGEIU DY . STORACE

Unit Status
[Gross MW Netmi
75| o
74 705
74 7iL
73 [3:]
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Lo Sulfur Westem
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Mid SuMur Eastern
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c-NubO
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Wnit 1 Q%
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Couse Fuel Blend/ 76

Harbins 460 M
QM 3t min on 17/
Ll 4
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" - TonTon OSHA
Lost Modical An
Work | Work | Treatment | 1% injuries | Recordable
ate r -
May 08 |0 1 ] 1 z nA Capital cosna sudge: Tracking
257 a5 of - 3 o
Apro8 [} o 1 2 3 5.12.08 Lost opportunity Lost opportunity e
196 as of — by System — by Plant 3 [ — Buager
2008 ¥TD. 1 3 3 1 8 512.08 o — e
2007 = L
Totals 2 3 7 30 2 271 Emergent Unit Derate or Unit Reliability lssuss e
(N - Dorates. SCR Pluggage, Poor Mill Padormance moran
(ON2 - Darates: Ssasanal, HP Turbing. - 7CM intamal rapair - 65 &7 fwhirs out of sarvic, b
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Unit Overview

Monroe Unit 1 Overview

Reliability / Cost Summary Outages
™ Tover Plants oW Taprat
Equivalent Availability Factor (EAF %3 Primary Systems i"E';;"‘ Health

Last Up date 5/14/08

82 2%
E Targat iy
Date: (571372008
Primary Systems KPI Value
AlrFlue Gas. Aux Power Cost ] -
Process Cast H
%
Botler & Steam Ganarmion EAF 53
Unit Heat Rate BTUAWHE
Boiler Efficiency %
Millng Cost ¥
EAF %
e 1o Coal Ratio %
Fawd ¥
B
tons
¥ tons
Actual Consumption tons
Replacement Cost | & -
i ks
Biend Cost s
Biend Guaiity
Turbine Generator Process Cost s
Mega Watts e
ErF %
wTEF
wrTR
Water Systems. EAF £3
Process Cost s

(o TR ooy
Derate [F: @ 42 o1 el Eopties Jun 69 1600; Haricon
Dersce [k 64 50K Phogneous hon $00005: €. Hamsson

Winlo ading / Storage
Reclaiming / Plant feed
F

Diesel . Gas generator
Grounds & Physical Plan:

Emergent Unit Derate or Unit Reliability Issues I

I_nmm - Derates SCR Pluggage. Poor Mill Performance |

Unit Status

Monroe Unit 1 Gross Unit MW (24 Hour)

Fuel Burning

Water System

Monroe Unit 1

EAF(YTD) — by
Primary System

Market (in $1000)

Lost Market Opportunity
- by System

Boiler / Steam
Generation

Lost Market Opportunity

Turbine /
Generator

b
May 08

AT D
5/12/2008 May 08

| $ (414 262) $t5_D44B4?)| 3 (731.513)

Capital Budge: Tracking

| —— Buaget

- by De-rate L
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Coal Mill

Fleet >> Monroe >> FuelBurn >> Unit1FuelBurning >> Pulverizer >> Coal Mill 1

COAL MILL 1 :

Total Flow 645.9 KLB/MHr
LSS LSW MSE

Total Coal Blend (%) oo S0 S50

Coal Throughput MTD

Primary Air Flow 175.2 kLBMr

Tempering Air Flow
M Outr Temp
CM Diff Pressure

Coal Mill Running Hours 54490.9 Hr

=

O & M Cost (MTD)
O & M Cost (YTD)
|[EAF MegaWattWeeks Lost(MTD) 0.00 MWWks Motor IB (X
[EAF Megawatt Weeks Lost(YTD) Motor OB x
Gear BoxIN
for
wor (o

ROF MegaWattWeeks Lost(MTD) 0.00 MWWks

Gear Box9
ROF MegaWattWeeks Lost(YTD)
[ Hcaitn Status | Y,

N

Gear Box 8

Monroe > Fuel Burn > Unit 1 Fuel Burning > Pulverizer > Coal Mill 1 - ProcessGuard Alarm

| TagName Descripti STARTTIME ENDTIME
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Total Fleet Management

Drives Pefformance\Excellence
Process Costs
Asset Health
Operational Performancg
Market Value
Fleet Optimization

Financials
Work Management

SAP
Maximo

Market

MISO,
Fuel Coat Framework
Unit Capacity Framework

Real-time
Process Applications
J emeem \
/ SME Status Displays \
/ WEB Portal \
/ Applications \

Distributed Control Systems (DCS)
Distributed P Historians
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QUESTIONS?
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Sumanth K. Makunur

 makunurs@dteenergy.com
e Supervisor
« DTE Energy
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