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DTE Energy - Detroit Edison

Detroit

Detroit Edison

Michigan’s largest electric utility
with 2.2 million customers

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

54 000 GWh in electric sales
$4.7 billion in revenue

DTE Energy - Detroit Edison
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Plants & Performance Center @ ot

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

 Pilot at Monroe PP in 1998
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| (LE., AIR HEATER PERFORMANCE VS COAL MILLS

= Exhibit § Effect of Pluggage on Economizer Gas Outlet Temperature
Mills over this past week | would like to take this opportunity to throw-caution-to-the-

wind in light of two factors: 1) Lack of good air heater radial seals, and 2) rising ambient
air temperatures.

Inthe Pi graph below of Uni 1's parameters, a review of

ferential (key to Coal Ml performance) s compared simultaneously to

-
- = = ambient mnompomuns (FD Fan Air Leaving) and Past
operating history has defined that when the PA-to-\Vindbox de'ta-P reaches a level of
— 19"H;0, that boder combustion and coal mill performance is drastically impacted. This
is the level at which air heater radial seal replacement is dictated if unit load s to be

maintained without restrictions.

A -to- Windbox

eater, Superheater, and Economizer Draft Loss
Exhibit 4

Enterprise Agreement — 2007

Continuous Pl Expansion 1
» Magnitude

A UNT LOAD UW

Understanding that air density changes as temperature changes and that it 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
P . October 25" the ambient air temperature changed drastically. This was the reported

time that Unit 1 coal mill output problems began to arise. As a result, [N was 1100

3 u n C | 0 n a | reduced and coal mills removed from service in an attempt to maintai enough Hot PA :

ind unning mills. For a brief period, this provided a

false impressio pressure was not affected by rising ambient -

temperatures, yet when compared to unit load one can easily surmise the error of this 050
perception. It was on Oct 27" that the true impact on ETSIREITY: pressure can be

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

2 POSITIVE impact on [ on Oct. 22*¢ when it cooled down. 0.00

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

T 1.50

Draft Loss, inwe
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Integration Framework

(( OSlsoft.
.

Integration between Process Controls & Business Systems

to achieve Fleet Optimization.

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

activity.
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Cost of Generation Calculation

Business Challenge

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

How to convert this data in to
information?

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

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

Solution

Use a single platform (Pl WebParts)
to deliver the information across the
HES S

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

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

b

Customer Results / Benefits

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

Comparative analysis of like
equipment through out the fleet.

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

One stop and one source for all
information.

Empowering Business in Real Time.
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Control & Technology Framework @ L

Drives Performance Excellence

- KPI's Process Costs, Asset Health
Actionable ) : ’
Information — KPI Dashboards Operational Performance, Market Value,
B ° leet Optimization Fleet Optimization

— 15%

. . Relate all Data Sources
Business Intelligence

Reliability, 4-Block Integratlon_Framework
Outage & De-rate (UCF) (PI3 P_Iant AIa_rm;, Maximo, SAP, UCF, GAI_Z)S,
Predictive Monitoring, NeuCo, LIMS, Plant View ..)

\ Advanced Analysis & Process Optimization

Maintenance & Market

Expert Systems

Predictive Monitoring, Optimization
60%

Equipment and Process Monitoring
Closed Loop Process Optimization

System Dashboards Fleet Drill down
Fleet Status Assessment 500 Subject Matter Experts

WEB Visualizing

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

Standard User Interface
WEB Visualization

100% _
Process Discrete Data

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

Engineering Applications
PMAX, Digital Fuel Tracking, Fuel Cost Framework

Process Discrete to Data

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

Large PoEuIation of Data 90% % Complete

Discrete data
Limited value




Challenge - Process Data Everywhere! (QOSlsoft

« DCS installations on nearly every unit

« Nearly 1,000,000 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

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



Control & Technology Framework @ oSt

Actionable
Information — KPI's

. . Relate all Data Sources
Business Intelligence

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

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

/ Expert Systems \ Advanced Analysis & Process Optimization

Rl . N Equipment and Process Monitoring
Predictive Monitoring, Optimization Closed Loop Process Optimization

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

Easy A Information i
asy Access to Informatio Process Discrete Data

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

Large Population of Data




Unit Capacity Framework (UCF) @o DSl

Process Flow

Day

Power Plants A h e ad orker

Performance
Center

Midwest ISO

,@‘ We manage power.

Merchant
Center

Market
Strategy

Market Feedback
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Unit Capacity Framework (UCF Okt

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

FDSGII GDEBHIIIIIII . K
nit Capacity Framewor
L = B
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No Shortage of Information!

Project Work Management
Management

Document
SAP | Management

— MISO
De-rate Real Time
Management
Unit Capacity

Outage
Planning

MISO Ancillary Services
Day Ahead
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Integration Framework

Standard GU
ingle Metho

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

MISO
Real Time

fX

De-rate _
Management Unit Capacity

Work Management

Pr

Management

oject

Document
Management

Outage
Planning .

MISO
Day Ahead

SAP

Ancillary
Services

Empowering Business in Real Time.
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(() OSlsoft.
Common Structure -

Process Information Business Systems Market Data
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Fleet Performance Analysis & Optimization fg. OSlsoft.

Pulverizer Dashboard

Process Information

D

More information
IS need for Analysis

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



Pulverizer Assessment ((4 OSlsoft.

What information is needed?

Pulverizer
— Milling Costs
— Process Costs
— Production Costs %
— EAF
— Equipment Condition Monitoring Information
— Work Performed & Work Pending
— Alarms
— LIMS
— Vibration Analysis

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



Pulverizer - Multiple Data Sources OSlsoft.

Consistent Reporting

» Common Methodology
« Common Structure

Alarms

Unit
Capacity

Maximo

Documentum
Equipment Monitoring
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Common Thread- Equipment Hierarchy

(C) OSlsoft.
-

Equipment Hierarchy

=l il DTE Enerery
=1 ] Monros Power Plant
[ Generating Unit - Monpnt
] Generating Unit - Mongpn2
| Generating Unit - Monpps
[El ] Generating Unit - Wonppd
I_] Air and Flue Gas - Monppd .
|_ ] Buoiler and Stesm Generator - Monppd  <—— Pn mary Syste m
|_ ] Diezel - Gas Generatar - Monppd
[:l Electrical and Contral Systems - Monppd
= [:l Fuel Burn - Monppd <
=1 ] Fuel Burning - Mongpnd
[ Aternate Fuel - Mongppd
(] cosl Burning - morppt. - +—— S System
[_] FeederiScales - Monppd .
[= ] Pulverizer - Morppd <€——— Equ'pment
(] Coal Wil 1 - Monppd <
[ Coal Mill 2 - Monppa
[ Coal Mill 5 - Monppd
(] Coal Will 4 - Morpps
[ Coal Mill 5 - Monppa
E1 (] Cosl Mil & - Monppd
[:I Breaker 4160% 640-UME Ch 6 - Manpgpd
| Damper Cosl kil Ch & - Mongppd
(] Damper Het Air CM 6 - Monppd
[:I Dampet Maintenance Ch 6 - Monppd
[:I Damper Pri Air Drive Chl 6 - Monppd
] Datnper Tewmp & Drive Ch 6 - Monppd
[ Damper Tempering & CW 6 - Monppa
[ Drive Hot Air Damper Chi 6 - Mongpd
[:l Feeder Coal Mill Ch B - Monpgd
|| Gearbiox hisin Drive Chi & - Mongpd
D l-Indic-Press PI1996 Ch & - Monped
[:I |-Posit-Damper (POPE4ET Ch B - Monppd
[:I |-Posit-Damper (POPES3) Ch & - Monppd
[:l |-Posit-Darmper (POPEE0 Chi & - Monppd
D |-Switch-Temp TSHH2312 CW B - Monppd ‘}
[ Lubricator Ch & - Monpps
[ Motor Deblr CM 6 - Manppd

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

18 Empowering Business in Real Time.
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Pulverizer - Multiple Data Sources

"(‘ OSlsoft.

19

Consistent Reporting

» Common Methodology
« Common Structure

L

=

Documentum
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L
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Integration Framework

INPUTS L PROCESSING KPI'S

s FIELD ——— RDBMS——— . (‘
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. T - oy _a¥
# Temperatures -~ SQL Server ‘ csa i
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@ Pressure A= R
"/ Flows =08 x: B (‘ PI-SDK
. J Y e

USER EXPERIENCE 4

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

e

(‘ OSlI  WebPart 0

. Training E-Mail )
(‘ oslI ProcessBook

e a5 @ Online Help s Pager

"1 Office SharePoint DTE Energy

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

o el O\ J




Integration Framework OSlsoft.
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Control & Technology Framework (Q OSlsoft.

Drives Performance Excellence

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

. . Relate all Data Sources
Business Intelligence

Reliability, 4-Block Integratlon_Framework
Outage & De-rate (UCF) (P1, Plant Alarms, Maximo, SAP, UCF, GADS,

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

/ Expert Systems \ Advanced Analysis & Process Optimization

. 3 N Equipment and Process Monitoring
Predictive Monitoring, Optimization Closed Loop Process Optimization

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

Easy A Information -
asy Access to Informatio Process Discrete Data

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

Large Population of Data




(O OSlsoft.
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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