DTE Energy’

- _orE
GROWSE, ed

DTE Energy
Smart Grid Technologies

Hawk Asgeirsson
Manager Power System Technologies
May 24, 2007



DTE Energy’

oy b
GRIDWISE Agenda ¥

 DTE Energy Overview
 DTE Energy Smart Grid Initiatives



7 _
GRIDWISE ' DTE Energy - Company Overview 5%

DTE Energy’

Detroit Edison

Tenth largest electric utility in
the U.S. with 2.2 million customers

Over 11,000 MW of power generation,
primarily coal fired

54 000 GWh in electric sales
~$3.7 billion in revenue

MichCon

Eleventh largest natural gas utility in
the U.S. with1.3 million customers

170 Bcf of gas sales

12% of national gas storage
capacity with 130 Bcf of regulated gas
storage

~%$1.7 billion in revenue

Utility Service Territory

B Detroit Edison B MichCon

Overlap
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Service Area: 7,600 Sg. Miles
Customers: 2.1 million
System Peak Load: 12,132 MW
Annual Sales: 56,000 GWH

37% Commercial

29% Residential

29% Industrial

5% Wholesale & Interconnection

Distributed Generation: 1,427 MW
or 12 % of Peak Load

Distribution Substations 662
Distribution Circuits 2,808
1,876 @ 4.8kV
932 @ 13.2kV
Distribution Circuit Miles 38,939
Utility Service Territory 20,184 @ 4.8kV
18,755 @ 13.2kV
Subtransmission 802 @ 24 kV
Overlap 2,743 @ 41.6kV

B Detroit Edison ¥ MichCon
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EXPO

DG Installations

12 Different Installations
6 Operating DGs in 2006
Intentional Islanding 4 times

Utility Service Territory
. Detroit Edison . MichCon

Overlap
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 DTE Energy Smart Grid Initiatives

— Advanced Communication & Control of
Distributed Energy Resources — DoE Project

— Modeling and Testing of Unbalanced Voltage

and Voltage Regulation With & Without DER

— GridApp Projects
e TripSaver

» Coordinated Control - Model Based

— AMI
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Department ""f Enrgy DER Aggregation
Communication and Control
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Day Ahead

MISO Request for Day Ahead Forecast
Economic Algorithm
Next day hour by hour offer

Receipt of acceptance
Hour by hour control DER Site
Settlement

ICCP, Web Services Energy

Merchant Operation

m Aggregator ! SER Site
Interne (DR-SOC) Controller
(Detroit Edison) NSRS :
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Detroit Edison — P Lo

System Operations | ,| Distribution f- : :

Center SCADA Circuits |~ I -
Day Ahead S| iy e gonamis

DEW Pl Server Next day hour by hour forecast | may or may not be in

Power Flow for overload& low voltage g&i'g;tgf hegse;gﬁ

DG constraints & requirements communication to all
Load and DG level by hour generators through the

Participation in Market Display internet.




PI Process Book Real Time Day Ahead
562006 112316 AM COMMUNICATION LINK Total GeneratiorfCircuit Avg. Load DG Status Legend | DEW Suggested Action Participating Legend
| Peaker Morning Report | s e - oFF I HOT PARTICIRATING
Contacts and S0P [ ]-ou [ ]- PARTICIPATING
Total DER KW = -0.09 KW iy Amps B DD STATE | pvar I - BAD STATE
Site # CIRCUIT HAME - GENERATOR Total Generation J Circuit Awvg. Load OG Status OEW Suggested Action Paricipzting In Marka
| 1 | ANGOLA DCBSE2 - Lawrence Tech. U 150+150KW NG |H 300 K 263 amps | @@ DKW 0 by okvarR | 0 KW
| 2 | BROOKS DCA0B1 - Meadowbrook Insurance B00KW D, |H  B00 KW 04 amps | @ DWW 0 Ky okvar 0 Ky
3 CRESTWIOOD DCBA0T - 5 Y Systems S00KA Diesel = SO0 KW 22amp: | OHA 0 KA okvar | 0 K
4 | DUVALL DC9455 - Karmann Manutacturing 1000k D, 1000 KA Moams: | OHW 0 kA okvarR | 0 Ky
| 5 | EMERICK DC2925 - Washtenaw County Bldgd 255K W | s Beaumont Dialysis
| 6 |  FARMNGTON DC3392 - Botsford 150K Nat Ga ACT. | acT | mEC T ke D 5650
| 7 | FISHER DCS185 - ASC Global 200K Diesel B 0 0
| 8 | FISHR D0A183 - At Rock Comm Center. SO0K Kilad 0 0 =
Favesriie Meterng 1200-amp SER
| 9 | 0 1] I EIH\closerJ Ifani'.u\cn ; _
0 0 |Pt Created ke oSV —
10 : ; P I | | ¥ 78.18 Amps
ek Customer Supplied by other Y7559 Amps
L . OTA 0 i ‘{, ‘@, ﬁ-g)og::erator Load e 7 63.22 Amps
12 IVAHHOE DC1760 - 1.5.MWBi-fuel Generato [Saug—— - o . o
113 [ JOSLYNDCO182 - Alps Automotive SO0KWY Dies 0 0 3
| 14 | MEDIMA, DCES33 - Adell Comm. BO0KWY Diesel 0 0 Padiockable g
. - In open position Bug12
115 [ MILFORDDCE103 - Milford Junction-MCH 104 0 0 - :
- DG1  DG2 - Tienken
16 PICNEER DCA743 - Warde Labs BOOKW Diesel Dmmm Cumm Jip—— i 125,40V
17 SHELDOM DCA508 - Arctic Cole Storage 750KV i L1240V
412440
| 48 |  SHORES DC1770 - Greek Orthadox Church AN oo ” [ Enable Contl |
| 19 | SOUTHFIELDDCA010 - Southfeld 26K Solar + S0k : .
| 20 | SPRUCE DC3574 - Washtenew County Bldgd 200K - Circuit phase currents
[21 | SONSET DCS016 - Farmington B5HWY Nat Gas ] ! e
| 22 | TIENKEN DC8850 - Beaumart Dislysis 1504150 ' :
D!
23 LIMION LAKE DC1688 - Union Lake 2Mi Diesel [
24 Wiehzter DC371 - SO0 KW Diesel

Total Gerneration |—|

18,216 KW




oy
GRIDWISE " Local Coordinated

DTE Energy’

Control ¥

Model-Based Hierarchal Control Scheme that uses a
coordinated control to optimize the operation of all active
devices within the circuit — DEW application

DG — Existing DG Operation & Control

updated

Cap Control — Modify existing capacitor controls

Voltage Control — Modify existing fixec

Merge Controls — Combine all of the a
model based coordinated control

voltage control
bove into a local

Fault Location — Merge GridSense, rec
relay fault data with Outages

oser, and substation



System Operations
Center
(SOC)

Voltage Setpoint

System Data

Voltage Setpoint

System Data

Data

Fault Location

Reconfiguration Recomendation

Configuration Changes

Coordinating Level
Integrated System Model

Data Management

Power Setpoint

Component Current

Power Generation Data

Voltage Setpoint

System Data

System Data

System Data & Status

Reconfiguration Recommendations

Switched Shunt
. Status
Capacitor
System Paramaters
V oltage Regulator
System Load
Distributed -
. Load Ratio
Generation
Component Paramaters
System Paramaters
Load Tap Changer
System Current
Grid Sense
Monitoring
System Paramaters
Reclosers
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