DTE Energy: an Enterprise Pl approach
Fleet Optimization through Process Information
Gas Operations Update

Electric Distribution Condition Based Maintenance
AMI Analytics

Space and Time Come Together; OSlsoft and ESRI

Presented by Richard Mueller, Supervising Engineer
DTE Energy
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DTE Energy

Detroit Edison (Electric)
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2.1 million customers
* 1.6M AMI meters and growing

7,600 square mile service territory

Generation: 11,086 MW
» System Peak Load: 12,762 MW
* Annual Sales: 54,000 GWH

Michcon (Gas)

PA.
OHIO
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1.3 million customers

14,700 square mile service territory

679 bcf of gas sales

Significant gas storage capacity 170 bcf

* 12% of national gas storage

Vector (IN-MI-ON), Millenium and
Bluestone Pipelines in NY and PA



Agenda

« History of Pl at DTE

« Generation — Performance Center
— Performance Optimization Framework
— Fuel Cost Framework

e (Gas Operations

 Distribution Operations
— Condition Based Maintenance
— AMI Analytics
— PI Integrator for ArcGIS
— Future
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History of Pl at DTE

2011

2010 . Renewa_ble
Generation

2007 * AMI Meters
Enterprise *8PI
2004 Agreement SerV.erS
2002 +Distribution «Fossil Fleet 'Ele:dlcated
per Tag PI 1M tags
*Nuclear System A +40 M tags
1997 Generation Y «Distribution
*Generation S'CAD_A
Fleet historian
*500 K
tags

2013
*Gas
2012 Operations
+Distribution *PI Cloud
Pl System Connect
platform
*AF
*Web
Services
*Coresight

2014

*Fossil Fleet
AF

Pl
Integrator
for ESRI
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Power Plants & Performance Center

e 750 MW wind
L 20 MW solar :

»wose and growing

Monroe - 3,135 mw

TentoChannel -730 mw

,</
Greenwood — 785 mw

—

River Rouge 527 mw
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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
Harbor Beach 1 103 103
Monroe 1 Fro
Monroe 2 Ta5
Monroe 3 Ta5
Monroe 4 Trs
Monroe 31356
River Rouge 2 247
River Rouge 3 280
River Rouge D27
St Clair 1 150
St Clair 2 162
St Clair 3 168
St Clair 4 158
St Clair 6 321
St Clair 7 450
St Clair 1409
Trenton Channel 74 124
Trenton Channel 8 122
Trenton Channel 9 520
Trenton Channel T66
Peakers 1224 1224

Totals:
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Challenge - Process Data Everywhere!

* DCS installations on nearly every unit

Over 1,000,000 process data tags

— Pl Systems at each plant (~20 PI collectives)
— 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?
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The Performance Center
The Door into the Fleet

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 Virtual Control Room - 23 Units

performay

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

OSlsoftt REGIONAL SEMINARS © Copyright 2014-15 OSlsoft, LLC. (4

y



Methodology

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

MISO
Real Time
De-rate - :
Management
Planning -
Fuel Cost

Ancillary
Services

Process Information Business Systems Market Data
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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,

Actionable
Information — KPI's o : 19,
Business Intelligence
Outage & De-rate (UCF)

Maintenance & Market 750,

Expert Systems
Predictive Monitoring, Optimization
MBO/PdM/Risk Assessment
System Dashboards
leet Status Assessment

WEB Visualizing

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

Relate all Data Sources

ProcessNet Framework
(PIl, ProcessGuard, Maximo, SAP, UCF, P3M,
Predictive Monitoring, NeuCo, LIMS, Plant View _.)
Advanced Analysis & Process Optimization

Reliability Academy
Equipment, Process, Performance, Reliability Models
Closed Loop Process Optimization

Fleet Drill down

F Subject Matter Experts

Standard User Interface
WEB Visualization

Process Discrete Data
Engineering Applications
PMAX, DFTS, eNote,

Fuel Cost Framework,
02, Alarm Management
Post Event Analysis

Engineering Applications
PMAX, Digital Fuel Tracking, Fuel Cost Framework

Process Discrete Data

B Distributed Control Systems (DCS)
Limited value ABB Distributed OSlsoft Pl Historians Lﬂ os1 . DCS, PLC & PI
Large Population of Data 20% % Complete
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Control & Technology Infrastructure — Plants

NO L
E T
F 3

=

_DCS Operator Consoles

.
_—

¥ 3

Pro Net Proce uard EPRI Plant View
[] (] =

Sources
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PI !
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Pl Interfaces
=on I — ~ ST
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OSlsoft. REGIONAL SEMINARS O Conyriont 20045 OSleott Lic. 10]

L J

A A Ah A A




Pl to Pl Process Data Conduit

Belle River

e

ESO - Detroit &
Wind PI

4%@ =

Monroe Trenton Channel River Rouge
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Control & Technology Infrastructure — Wind Parks

)F.-:--_m " Gratiot
: mldlng
Wind Park . . . = Malntenance S|ge|
Data Flow :‘ - & | Mali?:t‘

ﬂ. Minden
Remote ' Mckinley
'v Maintenance " rt Si I
— mart Signa

g5 I

w® Substation

3rd Party Operator '
Regulatory Pheasant “._.
Monitoring I--'_y' ramework
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Raw Pl Data Analysis

Pl Yields Benefits

ost trip analysis

rocess monitoring

ptimization
arly warning
larming

Effect of Pluggage on Reheat Attamporation
Exnibit 2
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mater, Superheater, and Economizer Draft Loss
Exhibit 4

Draft Loss, inwe

i-=- 20O 7/24/1999 0:00 7131119889 0.00 8/7/1899 0.00

 Load = Fendant RH 4 Prl Superhtr « Horiz SH = Econo

0.0
8/14/1999 0.00



| Asset Framework (AF)

BLRPF Fusl Supply

=

=

BLRFPP Urnit 1

BLRPP Untt 1 ArsFlue Gas

BLRPP Unit 1 Bodler / Stcam Generator
BLRPF Unit 1 Bectrical AControl Systems
ELRPF Unit 1 Fuel Buming

- @ Fuel Buming

G G Altemate Fusl

& O1FSSYSO1- SYSTEM RECORD, Coal Mill Systems that Cortrols
& 1CMSYS05 PU INERTING MILL STEAM INERTING GEMERAL: SYST
@ 1CMEYSDE AIR DAMPER/ EXHA DAMPER OR EXHALUSTER GEMER|
- (@ Coal Mill Blus 01AD4-09
- i@ BUSYS14-BLUE: Systern Bumer & Bumer Lines Unit 1-BLUE
Blus H Mill #1 Notth Side
& Coal Mill Blus 1 Swing VLV Inict
Bluc H Mill 2 North Side
Bluc H Mill #4 North Side
Blua H Mill 26 Morth Side
Blua H Mill #7 North Side
@& 0MFESYS14-BLUE: Syastem Feeder & Bin & Feeder Pipes & Valves |
& 0MICSYS14-BLUE: Instruments And Controls Unit 1-BLUE
& DILUSYS14-BLUE: System Mill Lubs & Cooling Unit 1-BLUE
. @ DIPASYS14-BLUE: System Primary Air Dampers Unit 1-BLUE
=
Coal

]

s-@dla

+
]

WA EES

o
[==u.
B @ Coal Ml Orange 01AD3-05

— @ Coal Mill Puple 01A04-06

&

(==
=

@ & Coal Mill Yellow 01AD3-03

BLRPP Untt 1 Grounds & Physical Plant

BLRPF Unit 1 Plant Wastc

BLRPF Unit 1 Reclaiming / Plant Fead

BLRPFP Unit 1 Service Air & Gas

BLRPP Unit 1 Switching & Mat

BLRPP Unit 1 Turbine / Generstor

Al PP Linit 1 Wter Sy<tems

3]
&~ & BLRPF Unit 2
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Real-Time DCS Operator Displays

6000 real time dynamic actively linked WEB DCS graphics

Click & Trend

S e el
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Real-Time Wind Turbine Display

Element Relatve Display LT

Search
Bl
Elements of lierest

Group by [7] Templte

®| Name | Descrgtion [ =

& WTE10

]
=
5
o

WTSET14
WTGE1IE
WTG11S
WTE12

WTGEI21
WTGE123

e R e eee

WTE124
WTSI28

L]

WTGE13

e

WTE14
WTGE1S
WTG16

Be

WTE1?

WTGEE

g

Ba

WTG19

g

WTSEZ

WTG20

Be

WTGEET
WTEZE

]

WTG23

L]

wWTE2e

]

WTEZS
WTEZE

WTGERT

e e

WTEzE

Power
Power Factor

Capacity Factor
Production (MTD)

Availability

Ambient Air Temp.

58 ko
-n.08
-11G.38 kvAar

Generator Speed
Generator 1 Temp.
Generator 2 Temp.
Gear Box Temp.
Shaft Bearing Temp.

nd Production

i & EPROD
IAFESSS

Bearing A Temp. 2odegc
Bearing B Temp. 3zdegc
Rotor Speed 13 RPM
Nacelle Position 218 degree
MNacelle Temp. 7 deg ©

Setpoint |

0,49 degreae

LSE oy rimes

GE_AVAIL
0,00

E.GE_RELT
1

Actual

0.52 dagreas

058 degron
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Fleet Performance Analysis (PMAX)

Thermal Performance Calculation Engine

MAIN STEAM HOT REHEAT
COAL FLOW - TPH 337.4
PRESS (PSIA) 2437.0 552.4 AT BOILER EFFICIENCY (%) 84.8
UL () 1001.8 1007.6 RERa BOILER EFF NO A/H (%) ) E]
FLOW (LB/HR) 4221677 3993191 OIL FLOW - GPM 0.0
S HEAT RATES (BTU/KWHR)
orum IS BOILER O2 WET (%) a5
e BOILER O2 DRY (%) 3.6 GROSS TURBINE HEAT RATE 7771 |
................. | BOILER CO2 DRY (%) i5.8
NET UNIT HEAT RATE 9784
STACK COZ WET (%) 10.0
STACK CO2 DRY (%) 10_.s | NET UNIT HEAT RATE (IN/JOUT) 10212 |
GAS EXIT TEMP 265.2
L (CORRECTED GAS EXIT TEMP 33B.5
LWR RHT R O BOILER LOSSES (%)
PRECIPS
I -I DRY GAS LOSS 6.20
I - UNBURNED CARBON LOSS 0.03
MOISTURE IN FUEL LOSS 3.23
HYDROGEN IN FUEL LOSS 3_93
MOISTURE IN AIR LOSS 0.14
AVE AIR IN LEAKAGE (%) ‘ Al e weeha
o PRIMARY )
39.9 AIR FANS - UNSPECIFIED LOSS 1.8%
PULVERIZER FORCED
DRAFT FANS

OSlsoft. REGIONAL SEMINARS

© Copyright 2014-15 OSlsoft, LLC.



Advanced Pattern Recognition

Equipment Condition Monitoring Pl Dependent Expert Systems
SmartSignal Combustion Optimization — NeuCo
Tradions!Condion entoring . Objective — Coal pile to stack Optimization

!_n!
s YO T e | - — Closed loop Neural Net Optimization
A gl — In Service St Clair Unit 7 (Neural Mode November 2007)
Monitors all sgnals simultansousty Early Waming - Time LR N

| — Installation in progress on Belle River 2 (2008)

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

Sensar D,

Similarity Based Modeling

OSlsoftt REGIONAL SEMINARS © Copyright 2014-15 OSlsoft, LLC. 18J



Fleet Status — Pl WEB enabled

Unit

B

i

i
]
L]
Ber]
i1
AWy

r
L

i

Firr
Mon-Firm
Firm Sal
Maon-Firm
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Process Cost Drill Down

| MonRoE | MONROE UMIT 4 | MONROE POWER FLANT

MONROE UMIT4 ) C oal Mil Dl 1 [ (104 nal 3 [ 1S . Wi : MIONROE LIMIE IN T L UT3

EAF
Year To Dale . T 0E e

Previols Weok .| Previansast,

PROD COST (Inst) s vear To Dale 100.00 . 99.9: 99.79 100.00 100.00 100.00 B bkt bt

Current Date
EUalEco ot = Previous Week 100,00 = . 100.00 ¥ Ry = ProcmocSmn MONARS - Lvt 1 L nnme
E el 147 ProceasSuard Alarms (Last 1
Miling Cost  $TON
Previous Week -
Fual Cost
Year ToDale

= = - EECETET
ower Cons Cos TR

PROD COST 5 7
Operation Cost 13753 A0

¥ear I o Date

Maintenance Gost
Operstiom Cost

Mairtemamoe Cost ] Previous Ve ek 0.29

Previous Week 9.8 Power Gons Cost

ek ner Operation Cost o.o7 u.oF v.or .
Operation Cost 1 {7 mey - MO - Lt L8 e
Maintenance Cost 000 .00 .00 .00
Mairtenanes Cost
Emartsignal YWatch Items (Last 10)

MLLING COST FTOH %% Count

Year To Dale vear To Dale
Fowsar Cons Cast
Operation Cost

! Previous Week
Maintenanos Cost
AL S - ST R, BPG TR £ CLIRRENT

Previous Week PG Count

Fower Cons Cost

e T Year To Date

HEAT RATE BTUADD L T e

Current Dale Current Date

Previous Week \ o Pravious Week
= RUNMIMNG = NOT RUMMING MOT INZ TRURM ENT EO = TR
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Fleet Overview

(_Fossil Generation Fleet Overview ) ulv 0%, 2008

i ™ l' n

Market
Safety /| Environmental C arke ) Budget D)

— — —

[ 2 1

1|

1| .
P

™y

MISO Day Ahead Market
Michigan HUB Pricing
On-Peak Avg. $62.84
Off-Peak Avg. $22.64

1111

E——

#
\

C Unit Status D)

Cuarrent Uit Stetue

D-g‘-lﬂ-:uluﬂmwm s L. -

sz - m = T
b s P KM . T e I
Ferrie
s . RS e
Fr i A — =
i 0 e —
i G i et e dm o owme o=
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e £ el = nE =2 3
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Before Fuel Cost Framework

Manual
P Manual
WEual Fuel Supply Gen. Ops Processl e
anua
Gas Fuel Calculates Fuel Process
= Cost Fuel Cost
Market ":;ma" L\ o Blend
ax's . Scenarios
Trades [Prone| %e:f’ Email 2 Gas
Coal Coal Business COIE E
Emissions Logic Emi oa
mMISSIONS
Emissions
pl'\nanual —
EMS Process
Ranger < Pliop[ ]| Flant <Type,Type, Oops | %
P| PI No sys error checking .
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Fuel Cost Framework

Oil

Gas & Oil Price at
Hubs

Gas -- Dawn &
Michcon City Gate

Logical Information Machines, Inc

OPISver ...
UMITED

Z e

Market

Fuel Supply
Analysis —_
and :
Acquisition
A A
Current CgLr:Int
&
Historic z/\; Sl
Data 2
ESOPI L~
ps-eso-pi

t;
B2,y & paily
Auto update

Default Mode
Auto calculate & update Ranger

Improvements...
* 30 to 3 people

 Timely data entry

Blend Calculations

e Z€ro errors

Blend Calculations

Blend Calculations

Ranger

Pl

= Blend Calculations

Ann Arbor

ps_hbh_pi
Blend Calculations

Blend Calculations

s-stc-pi
Blend Calculations |
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Digital Fuel Tracking System

. P DETROIT EDISON
Main Mimic Current Time: 1:44:41

Monroe Power Plant
PM

| MESB |
TRIPPER : i
2118

Mot | I
FEQ1 GV01 ZMO3

UTHTTC

On-line
Fuel Analyzer

C-TA POWERPLANT
—— —
I | |

Main Cascade Routes Raclaim Routes Silos unit 1 Sikas Unit 2 Silos Unit 2 Silos Unit 4 Train L Ship L

OSlsoft. REGIONAL SEMINARS
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Pl to PI (AGC)

AGC — Automatic Generation Control
7 largest Fossil units & Peaking Units are ramped through Pl Set Point control
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Unit Capacity Framework (UCF)

Process Flow

Power Plants Market

Midwesrt ISO

%We manage power.

Strategy

Market Feedback

~
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DTE Gas

Engaged Center of Excellence
Leveraged training as part of EA agreement

« Gas Operation Compressor Stations
— Install AF server for Belle River and Willow Compressor Stations
— Upgrade PI Server to the latest release (14K tags)
 Install Coresight to display Belle River and Willow data
* Install Pl Server at 6 other Compressor Stations
 Install Pl at Bluestone Pipeline
« Gas Control Control Center
— Install SCADA-PI-Primate Control Center

© Copyright 2014-15 OSlsoft, LLC.
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DTE Distribution Operations

« 450,000+ tags in SCADA historian
« 27,000,000 tags and growing in AMI PI

 Plto PI APS SCADA and DR historian to DO-PI

« Pl Historian 2012 HA configuration
 AF 2012 (upgrading to 2014)
* Coresight 2013 (upgrading to 2014)

OSlsoftt REGIONAL SEMINARS © Copyr ight 2014 15 OSlsoft , LLC.
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Distribution Pl System

Asset
Management

OSlsoft. REGIONAL SEMINARS

Pl Integrator for ESRI
h

Cd

Enterprise Service Bus

© Copyright 2014-15 OSlsoft, LLC.
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Condition Based Maintenance
pilots

Detecting trouble before it causes a failure or escalates is
key to Distribution’s Asset Health Strategy

Child Elements | Attributes | Ports | Analyses | version |

- Name: CAPACITOR ¥ ON
| Name Schedule Qutput(s) Backfilling Description:

 Cooon ovwiom. 5w — |

7o CAPACTIORZON Offseto8z800... CAP STATUSZ ArESTIEE L e ey

Expression
re|if Range(VALIDATOR MVAR Y',Bod('*')+'ON_TIME'*6@+'-5m’,Bod('*')+ ON_TIME'*60+"+5m’}*10@00 > 'KVAR'/3*'ADIUSTMENT_FACTOR' THEM 1 ELSE @

Business Challenge Solution Results and Benefits
» Detect abnormal operating * Add assets to AF model *  Quickly determine which

behavior of devices before
failure

Create calculations using devices are out of range

AF analysis *  Provide consistant drill

Visualize with Coresight and down capability to the end
»  Device may not have Datalink user
monitoring equipment

* Reduce manual inspections

+ Webpage report
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Using PI for equipment analysis

Datalink
Process book
Coresight

AF Analytics
4 Pl Tools

Pl Integrator for ESRI

GIS

Enterprise Service Bus
Asset
Management

© Copyright 2014-15 OSlsoft, LLC.
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AMI Pl system

to (] COMLKS020 Primary Station Pole 229591385151
[~ () COMLES050 Primary Station Pole 229599335151

0 | E [~ () COMLKS050 Cable Pole CF-H10593 226757400400
5,000 5,000 i () COMLKI050 UG XF CF-H10593 226603400354
3,500 - (J COMLKS0S0 Cable Pole CF-H370 227835398550
2500 -~ (§1 COMLKS050 Cable Pole CF-H5502 229457398508 a Category: AMI Meter Max Voltage
{3 COMLK90S0 Cable Pole CF-H5522 225439398580 | P |¢ e it |247 i ‘9 e e bt
9/26/2014 22332 PM 1d 18h 9/28/2014 8:28:32 AM (5 COMLK3050 Cable Pole CF-H9258 226804400233 & ‘oltage Interval Max ks /28 200
e | ( COMLKI0S0 Cable Pole PF-H10723 228326398635 El Category: AMI Meter Min Voltage
i (3 COMLKI050 Cable Pole PF-H310 225699398700
s B | ¢F voltage Interval Min 245.699996948242 ¥ 9/28/2014 12:00:00 AM
3,500 (3 COMLK3050 Cable Pole PS-H3371 224653398623
2,500 (3 COMLKI0S0OHFuse 224480338521 El Category: AMI Meter Total KVA
G COMIKSOS0 OH Fuse 224347358553 B | =l vATotal 825 VA 9/27/2014 12:00:00 AM
9/26/2014 32832 PM 1d 18h 9/28/2014 9:28:32 AM =~ () COMLK3050 OH Fuse 225217393565
— £+ @ COMLKS0S0 Cable Pole PF-HS536 225264398263 g B | ¢F WTetl 743w 9/27/2014 12:00:00 AM
T i [ (@ COMIKI050 UG XF PF-H5536-1 225349398351 3 o e (R T
i - [P COMLKS050 UG XF PF-H5536-2 225457398355
! [ (@ COMLKI050 UG XF PF-H5536-3 225489397879 o | ElvaTotal 226 VA 9/27/2014 12:00:00 AM
239 J : ) PREMISE: 1093786 METER:5479922 ¢ B | W Total TAIW 9/27/2014 12:00:00 AM
9/26/2014 3:29:32 PM 1d 18h 9/28/2014 9:29:32 AM ﬁ PREMISE: 1378924 M 15486208
- - - (5 PREMISE: 1879553 METER:5479925 El Category: Measurements
2672014 3:29:31 P s/28/2034 3:29:31 A

- [ PREMISE:7006 18 METER:5479924
[ COMLKS050 UG XF PF-H5536-4 225389397458
i [ (@ COMLK3050 UG XF PF-H5536-5 225120397235

Business Challenge Solution Results and Benefits
. 24-288 daily reads, 17 values, «  Consulted COE, 8 PI servers *  Users can access full

2.7 Million meters (27 million Implement MSP interface to DTE history of AMI information
tags YTD, projected 40M+ tags) Enterprise Service Bus using process book,

«  Capture AMI information for . Utilize PI System tools for Datalink and Coresight

Analysis analysis and visualization o TagS are grouped to meter

*  Provide a common mechanism «  Consolidate Events to Digital through AF

to view AMI trending information States AFSDK applications

OSlsoft. REGIONAL SEMINARS oo ot 20t s osieert L 32]



AMI Analytics

Aggregation allows condition based

maintenance for devices with no sensors | A
Wl P LA
Comparison of voltage on meters at 123 | MY " T A¥ 4™ 4
same transformer to validate connectivity Mﬂw | . o i A ol
and phasing & o R ﬁ,u, - | NN V"V VP4 ”
_ ATk Wi%, e
Detect recurring events, usage patterns 121 ' LV Fal 7 4" 4" .
and loads, Plugin vehicles, Solar, ! WSS
momentary OUtages 00:00 06:00 12:00 18:00 | 00‘00 - 7 0 ‘ur‘r &
Business Challenge Solution Results and Benefits
 How to use the vast * Implement Pl web services »  Aggregation of Meter
amount of information and SDK applications to loading to transformer and
generated by AMI move data to High distribution network for
performance compute condition based
system and specialized maintenance

offline calculations . Voltage analysis for

phasing
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AMI & AFSDK

Web Status dashboards for operations and equipment engineers
Outage disposition recommendation based on Meter events

Analysis of momentary outage events and voltage events for
planning and power quality

Data extraction for reporting

Business Challenge Solution Results and Benefits
*  Custom calculations » Utilize AFSDK applications * Rapid prototyping and
needed for specific in c# and asp.net to mash iteration of algorithms and
business units up multiple data sources calculations
*  Combining disparate sets » Utilize AF analytics and
of data across enterprise formula data references
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AMI Analysis

Extraction
(0]
Analytics

Enterprise Service Bus
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Pl Integrator for ArcGIS @

POWER_STATUS_Z 0

POWER_STATUS_Y
’J POWER_STATUS_X 0
0 I OHUG

Spatially visualize Real Time data in the office and on on

PilgAW-St
. FEEDERMONITOR No I3
I I |Ob|le | FAULT_CURRENT_Z 1,520.00 |
FAULT_CURRENT_Y 1,408.00 |
| FAULT_CURRENT_X 1,447.00 |
I
RRRRRRR =Z 64.00 !
ruooEnT v coan T
<] mn »

Provide reporting at the point of activity Zoom o cetDvemone
Worked extensively with Beta team and DTE field i
personnel z
. Kebiar st I l +‘
Business Challenge Solution Results and Benefits
) Deter_mlnlng v;/here to dsend Route Sensor data through *  Visualization of sensor
creéwin an outage an Pl AF status with Circuit map

minimize patrol time

» Use AF data references to Visibility in the field for

«  Multiple different types of

g consolidate data nearby devices
sensors, similar data N ' ' _ _
: . » Ultilize Pl integrator for » History of device operation
» Allow crews to visualize ArcGIS

sensor data in the field
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AF configuration

Aggregated Device (3 phase)
Using data references

Specific Device Elements
(1 Phase)

. (5 DEVICES B @ SFI [ ¢ /e vame ~ value
E- & BUS (31 FAULT_INDICATOR_SITE1 Category: <None>
______ & CABLE POLE =1 current 249.699996948242 A 9/29/2014 10:05:01. 103 AM [ SFI-A0001 ® | = crour 1552
- ) CAPACITOR =] Fault Indication Normal 3/23/2014 10:03:02.356 AM (J SFI-A0002 [ e —— CELULAR
(- (@ CIRCUIT =] Power Status on 9/25/2014 10:03:02.856 AM g g::ggzi ® | =l currentX 85
§ CIRCUIT SWITCHER. gy psset & SFI-AQ005 B | =l curenty 135
(31 FAULT INDICATOR s =
SFL-A0001X ory: Measurement (3 SFI-AQ006 QT 7 b
SFI-AD001-Y * AC Loss Count 1/0 Timeout 9/13/2014 3:25:37 AM (P SFI-AD0D7 ® | =] Fauit Current X 1826
SFI-AQOD01-Z ¥ AC Restore Count 1/0 Timeout 9/13/2014 3:25:37 AM @ SF1-A0008 = [Braidneit =
J SFI-A0009 B | ] Fault Current Z 1165
SFI-AQ002-X &7 Battery Charger State off 9/25/2014 10:03:02.855 AM & SFI-A0010
B | =] Fault Status X 0
SFI-ADD02-Y <7 Battery Voltage 3.23200011253357 V 9/28/2014 10:03:03.738 AM (F SFI-A0011 2 2
-] B | =] Fault Status ¥ 0
SFI-ADD02-Z & SFI-A0012
&7 Charging Status True 9/29/2014 9:53:02.428 AM 7,
SFI-AQD03-X & SFI-AD013 B |l Fault Status Z 0
SFI-ADO03-Y ¥ Communication Failure Normal 9/25/2014 10:03:02.856 AM 5 SFI-A0014 u (G iimenis o
SFI-AD003-Z <% Communication Status off 9/25/2014 10:03:02.356 AM G SFI-AD01S B | = ey 285557320152
SFI-ADO04-X ¥ Demand Current 217, 100006103516 A 9/29/2014 10:03:03,738 AM 5 SFI-AD016 B | =l Lattude 42373562
SFI-A0004-Y <7 DIDT Count I1f0 Timeout 9/13/2014 3:25:37 AM ﬂ SFT-ADN7 B | =] LOCATION LS WADSWORTH 1PE WOODBINE_Z
SFL-ADO04-2 B | =] Longitud: -83.276493
103 &1 Longitude .
SFI-ADO05X < ECI0 i 9/28/2014 10:03:03.738 AM 7 g
SFI-AQD05-Y <7 Entering Low Power Mode  False /23/2014 10:03:02.856 AM " Voo 5295
SFI-AQDOS-Z <7 Entering Normal Mode True 9/29/2014 10:03:02.856 AM " [Eoe on
SFI-ADDOS-X &7 Fault Current oA 9/29/2014 10:03:03.735 AM bl Lo s s 2
SFI-AQD0G-Y B | =] Power Status ¥ 0
&7 Fault Direction Normal 9/25/2014 10:03:02.856 AM
SFI-AQ00G-Z B | =] Power Status Z 0
SFI-AQ007-X < Loss of Current Detected False 9/25/2014 10:03:02.356 AM T EEApTEETEITEI
SFI-AQ007-Y < Momentary Count 10 Timeout 9/13(2014 3:25:37 AM ® | =508 VLA
oET AnAAT T
B | El TrPE OUTAGE _ADVISOR _V1
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Pl Integrator for ArcGIS Configuration

Stream Service Layer SFI_Status (0)

6 Pl Integrator for Esri ArcGIS  Services  Administration>  Tools . Te m pl ate an d root comect || Disconmect || Clear | Receiving data { 169 features recsived)
1 4
home / services / FaultLocationGeoService / SFl_Status ele me nt IS SeleCted O ﬁ:: :iﬁ:r::‘::(j;;k:tanay)
In Pl Integrator =
"attributes": {
© This version will expire on 10/14/2014. Services, layers and all other configurations will then become "objectid": "1419103957",
"typem: "LIGHTHOUSE MV_SENSOR",
. "sub": "MACMB",
. Key fields are e T £ i
A\l There are warnings that need your attention ide ntifi ed ::i:::i::g:z:::i:: :“ji:
"chug™: "OH",
- "location™: "7,
Layer SFI_Status # % * (key, Latltude, "glmay: ",
. "feedermonitor”: "Yes",
SFI Status Long |tude) nfault_curzent z*: 0,
Created on 08/18/2014 02:37:53 (1 month ago), last modified on 08/28/2014 06:41:21 (1 month ago) "fault current y": O,
"fault_current x": O,
All Features Fields StreamServer DisplayServer ArcGIS :::Si::::—;: Ial;,
° S 1 "ourrent x": 90,
This layer exposes the following fields treamse rver IS "communications": "CELLULAR",
d d d meircuic®: "8408",
Name Attribute Name Cre ate an Starte MleTmmasne an menns
TYPE TYPE
sSUB sUB View in services directory: &'StreamServer & DisplayServer

Power Status_Z
Power_Status_Y

Power_Status_X

Power Status Z
Power Status Y

Power Status X

Layer SFI_Status # %

SFI Status

Created on 08/18/2014 02:37:53 (1 month ago), last modified on 08/28/2014 06:41:21 (1 month ago)
All Features Fields

This layer is exposed as a StreamServer within the ; ctc;m

StreamServer

DisplayServer ArcGIS

0OHUG OHUG

LOCATION LOCATION Layer connections Show: | All V‘ T\me:‘*—hﬂ V‘EAutomatic refresh  Clear
GLNXY GLNXY Status  Updates Total data Host Address Secure Created Updated Totaltime Timesincelast Avgupdaterate Avg data rate
FEEDERMONITOR FEEDERMONITOR « Opened 143 151.3 kB 1629.162.252 1629162252 justnow justnow  00:00:07 00:00:21 18.15 updates/s 19.2 kB/s

S
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Fault sensors

) Display

Mobile Device

Map Status,
Faulted Line

Device Health

= Pl Tools

PI Integrator for ESRI
~)

Cd

Fault Pl — Pl APS

sensor I XML interface

Enterprise Service Bus

Distributed
Resources

DMS Compute

___________________ fault location
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Future Projects

« Manual Logger pilot

« Expanding asset health pilots for CBM

« Expand Devices on map, integration of coresight
« DRSOC upgrade

« Event Frames for Outage and Scheduled
Maintenance
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Mobile generators ‘Portable Microgrid’

 Mobile 2 MW 13.2 KV diesel generators
« Clean Parallel to grid and island mode transition

«  Synchronous operation of up to 5 units for 10MW
anywhere

«  System connection in less than 2 hours in
emergency

COMBUSTIBLE LIQUID
| KEEP FIRE AWAY |

* Onboard PI system on SEL 3355 computer
*  Process book displays for HMI

. Multimode communications, cellular, mesh, radio,
buffering mode

* Archiving engine & equipment performance

«  Synchrophasor data collection to analyze :
Start/stop, synchronization and islanding events DTE 4.8 KV 1.5 MW portable generator
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Richard Mueller

* muellerrj@dteenergy.com

« Supervising Engineer Power Systems
Technology

* DTE Energy
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