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John Deere Renewables - Overview

A business unit within Deere & Co.

Headquartered in Johnston, lowa
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Overview (con't.)
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JDR — Project Locations

Y& Operating @ Commissioning O Construction vk Operations Center
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Operational Goals & Challenges

Goal: Maximize power generation, while maintaining
safe & reliable operation over the project life

« We sell every kW produced

« Turbine uptime (i.e. availability) is important, but so is
the wind

 Concept of Energy Capture — a capacity utilization
metric

Challenge: How to utilize data to gain operational
awareness on many multiples of similar assets that
are installed across a wide geographic distribution?

Real Time Information — Currency of the New Decade © Copyright 2010, OSlsoft LLC. All rights reserved
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Options & Alternatives

1. Use manufacturer’s supplied SCADA
systems

* Purpose-built as HMI to operate turbines
(PLC interface)

« Each system is unique

« Limited capabillities for data visualization,
especially at the macro (enterprise) level

« No means to historize “real-time” data

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved
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Options & Alternatives (con't.)

2. Create custom-built relational database
« Resource-intensive
« Specialized skill set

3. Deploy off-the-shelf, 3" party data historian
* Functionality right out of the box
« Customizable for specific content
« Extensible for future needs

Real Time Information — Currency of the New Decade
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Solution

3. Deploy off-the-shelf;:3'9 party data historian

» Pl system met Deere’s functional requirements

* Integration of all data sources from wind farm
operations into one common platform =

Enterprise Management System

« Historization of real-time data over the 20-year
lifespan of the assets

« Customizable data visualization
« Scalability to easily incorporate growth

Real Time Information — Currency of the New Decade © Copyright 2010, OSlsoft LLC. All rights reserved.



AR EH1I01 £F10012€E0LET

Issues to Consider

1. Architecture — centralized vs. distributed

— Our initial approach was to centralize interfaces
and a single Pl server

« Minimize field deployment of hardware
 Licensing considerations
« Requirements for network & data security

— We ended up with a hybrid model

** Consider limitations posed by network &
communications infrastructure deployed in
remote areas

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved.
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Wind Farm Topography
“Brains” of the Turbine
Controls operations (Generator, Pitch, Yaw, etc.)
Collects operational data and input sensors

Ability to throw Faults when encountered.

.-f\d‘f\"h“

Multi-mode Fiber
Optic Redundant
loop

Single-mode FO where needed.
Larger Wind Farms will have

FO managed Switch

Tower Switgh multiple loops.
Meterological Control Building,6r Base of Primary Tower Transformer Substation Utility Substation
Tower
* Not a Deere Asset
Fiber Optic Hub
icati Utilit
Data Logger VPN or Communications y
Restricted IP OX Collects operational SCADA
Collects Reference Park Master ~SCADA Data data from the
data for Analysis Broadband: Manufacturer's substation
T1, DSL, Cable, Sat. SCADA Solution components (Alerts,
Mod&m Dial up (Optional) Mod*m Stats, Values) Mod&m
POTS )
Broadband is the preferred com. POTS
ISDN or
backup POTS

Sat.
Cable 'deally we would exceed 512 Kbps
up and download.

OPC Q DNP
T -
JDWE-FW

Pl Interfaces
&
Server
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Issues to Consider (con't.)

2. How much / what kind of data to collect

— Understand the inherent restrictions on what the
equipment suppliers can & will allow

 Costs of programming, equipment needed for data
concentration

« LAN and WAN traffic — bandwidth

— Adoption of / adherence to standardized

communications protocols (e.g. OPC, DNP,
Modbus)

— Recommend close collaboration with suppliers as
strategic partners

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al
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Issues to Consider (con't.)

3. What to do with all that data?

— Dashboards can provide context to key
performance indicators

— Transformation from “noise” to actionable
Intelligence

» JDR Enterprise Management System

Real Time Information — Currency of the New Decade
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JDR Enterprise Management System

Pl is the foundation on which our EMS is built, and is the
basis for dashboards monitored in our Operations Center

Real Time Information — Currency of the New Decade © Copyright 2010, OSIsoft LLC. Al ights reserved.



Dashboards — displayed in Share

JDR EMS - Examples

on intranet, using Pl WebParts

/2 Pages - WindTurbinePictorial - Windows Internet Explorer

Ele Edt View Favorites Tooks Help

Point portal environment

=10l x|

G- E o L L & fi ]l five searcn 21 | & [[42]| %] Juive search pl-
9% ¢ @Pages - WindTurbinePictorial I I D - ) - - rpage + (G Took - 7 -6 - & - e - ook - >
Wind EMS Welcome 2§ Speed & Direction — -
Wind EMS This Site 5] B - -
. Home Wind Turbine 01 B variable Current Value Period Average Units
Mlismsy WindSpeed 11.97 13.58 m/s
Wind EMS > Pages > WindTurbinePictorial o e g % o
Selocied Thne Range - [ b.1 kw ;gﬁtﬁ;;?:" IEEKIT p TE NacelleDrill 286 275 :
Start Time = = = m/s  Make: Suzlon 588 Hub Height: 80 Rzl e 4% 7
i) Mountain Home Wind Turbine 01 [Running 1n service Date: Genspesd R TS e
RotorSpead 15.4 15.1 RPM
End Time
N Active Power: 2095.1 kW  Lat/Lon: 43°03'29.48" , -115°28'49.14" " Turbine Electrical System .
Wind Speed: 13.60 m/s  Make: Suzlon 588 Hub Height: 80 for Wind Spesd
oy | o] «f » Normalized State: Running In Service Date: - FH variable  Current value Period Average Units
o — Activerowar 1828.9 1946.9 kw
John Deere Portfolio - MNacelle Cutaway P e 12537 13.15 KVAr
|-Turbine Models Frequency 59.99 60.01 Hz
MM92.5 " Gearbox Oil Gearbox DE CurrentPhasen 1670.0 1866.2 A
;.S64 Wf;f"‘:f:d b 1 % A1) . | CurrentPhases 1652.0 1834.9 A
588 AP S | currentPhaseC 1676.0 1876.7 A
. Agriwind L VoltagePhaseAN 614.2 604.4 v
Blue Grass 4 VoltagePhaseBN 615.9 607.2 v
ey VoltagePhaseCN 617.6 508.0 v
Cisco 84.0°C
& Conception Pitch System M
. =11.97 mis;
Corn Plus HH variable Current Value Period Average Units
G Beh Alioe P Turbine State 11 T B B R
Ewington W s Sl e PitchAngle2 0 B .
@.104 206 KVAr Alarm Code o otal) . PitchAngle3 o [ o
3. Marshall F’s'o“:‘};‘;y p Pitchvoltagel 336.0 330.2 W
Mountain Home j Current Value || Period Delta || Units | | pitchyoltage2 346.0 333.2 v
e 5487569.0 15548.7 kWH  PitchVoltage3 336.0 328.6 v
13502.2 8.0 Hours =
Ronning 5694.8 7.5 Hours  Temperatures -
15.4 RPM 9352.8 7.8 Hours
FH variable Current  period Average Units
" TempMainear 34.0 32.3 o
Generator Speed 1838.9 RPM \_«I j ﬂ ;\I TempGearoil 63.0 62.7 ac
=l TempGearBearDE 84.0 82.7 ac
Rotor Speed 15.4 RPM = 135 TempGearBearNDE 77.0 76.1 °C
m o TempGengearDE 42.0 38.9 o
- , TempGenBearNDE  No Data
M out of serv
M LE
M 2
. | M 0 -
[ [ [ [S3tocalintranet [*®100% -~ il e
/
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JDR EMS - Examples

Real-time status displays — using Pl ProcessBook rich
client application

Status Overview - All WTG Assets in Portfolio Total Active Power = 248.0 MW Total Operating Turhines = 335 @
Idaho

Ilinois Kansas
Wind Farm Capacity Utilization s2cF Fleet Totals
IMlinois et

Bluegrass 68.5 % Conceptiors6.8 %| |Loess Hills 8.9%
#0p MW mis|| #0p MW mis || #0p MW s || #0p MW mis
k7 r::; sl;lln L1} o :I:I -"-1- '5
Ij: r-4 32
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=01 LEN o}
141 LTI o}
"y LTI )
134 n Z
L.LE] 2 2

b= Stapped [
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JDR EMS - Examples

= Google Earth

File Edit View Tools Add Help

Geospatial context — customized code to overlay real-time
Pl data in the Google Earth environment

» Search [ﬁ|§+|0*83*|ﬁlﬁg|9§[§

¥ Pla
= M€ Temporary Places - X
= M Jorwind s T24(782KW)
= M8 JorWind O
Wind out of the SSE (154%) at 8.7
& M3 1daho ndatotire s (e

m's
B cassia Nacelle Posttion is 170°
2 Mourtain Home Turbine is "Running’
D Tuana Springs Directions: To here - From here
& M1 tinois
# M agrivind
& M Kansas
M Greensburg
= M43 Michigan
MIED Harvest
D Michigan wind 1
& Minnesota
£ Blue Earth
B Brewster
B cisco
2 cornPus

B Marshall
D Norgaard East
(] MNorgaard West
3 wolt

& Missouri

D Bluegrass
[ ] Conception
2 cow Branch
D Loess Hils
= M43 oregon

M Echo1

) Echo2

# MR Fenna

Image USDA Farm|ServicelAgency,
Imag 10JDigitalGlobe

lat 40.193814° lon -94 .665185° Jun'15, 2007, Eyealt

) ‘.‘ ,
I Google,
=%

1034 ft
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JDR EMS - Examples

Production Forecasting — combine web services with Pl
data gueries, served up in Business Objects using Flash

JOHNDEERE

jm18390 Home

Availability Report

Detail Production Report Region wind Farm

Forced Qutage Report Southern Plains n Greensburg n

Comparison Report
Wind Speed Report

Data Last
Sollectogsystemiieroe Refreshed: Production Forecast
Plant Performance Report 02/05/10 Greensburg
COEM Data 7:07:31 AM
: 18.0 14.0
Production Forecast
Demographic Report Number of 16.0 1z2.0
c Operating 14.0 1
Cinks Turbines 10.0 ;
Admin Functionality " 33,0 =
w B E >
T 10.04 g0 F
o c
& s =
0 6.0
i | :
"l | JIl IIIIIIiIIl || :
4.0
o UMM .|I . I I~ :
|
' AR .
o0 -'..’. 8 - e e : e
o - o o L ~
L] m

@ wind Speed CutIn Speed [l Expected Enargy Mwh
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JDR EMS - Examples

Other OSlsoft applications in use — Alarms & Notifications

! PI AlarmYiew (=] x|

File Edit Wiew Tools Help

T T/ O History gearch Bl &- & B I."':,\ =] a2 v B - Level T Alarm - JDR Natification (Agriwind) - Message (HTML] S
[#] Alarm Hierarchy & || Current Alams - \Wweapp3WD_ALL_ALM_PRT_Tatal & i3 Message -y)
= -0l 01 Description &
& C# 23 3 ¥ ‘ x ) % ].j EE = ?‘ 1 || 3 Find
FIM = Safe Lists -
EETICToS Greensburg T10: Generator Overspeed Alarm —E —5& Q —J "~ g’ JE J _& Related ~
a burg T10: wind Without G tiom &), Reply Reply Forward §_ caj - || Delete Moveto Create Other Block Jot Junk Categorize Follow Mark as
= [8 fweapp3 | s ne wihoult Baenerstion Aam to Al = Folder~ Rule Actions v || Sender - Up~ Unread || \§ Select~
= JDR Partfalio Greensburg T10: Voltage Devistion [Grd Outage] Slam Respond T Junk E-mail I i w Find
P00
e JDR Canada E
L % DR UsA Gireenshurg T10: Blade Asymmelry Alaim From: DR Ops Sent: Tue 3/9/2010 506 M |
i Q.OO ot Greensburg T10: Gearbox Sump High Temp Alarm Ta: Mostek John
=l ano
QOOO Cassia Cune JO7 TOE: Gearbox Sump High Temp Alarm Ca
o o : _— -
88 Mountain Hd JDS T04: Geatbox Sump High Temp Alam Subject: Level T Alarm - JDR Motification [Agriwind) _
Ca . . L . . . L -
oooo T.uama Spriru JD10 T04: Voltage Deviation [Grid Outage] Alamm Name: Level I Alarm - JDR. Notification (Agnwm.d)
00;‘2?;'3 i JD5 T08: Gearbox Sump High Temp Alarm Description: Notification of $88 Turbine in Critial Alarm code 133, 136, 137, 142, 243 244245 or 261
e i JD7 TOT: Gearbox Sump High Temp Alarm Server: FDXAPP120
& Kansas: Current o . Database: WindProd
JD7 TO7: Yolkage Deviation (Grid Dutage) Alarm atabase: WmdPro

oe .
00 Greensbuig Start Time: 3/9/2010 5:05:30 PM Central Standard Time (GMT-06:00:00)

Trigger Time: 3/9/2010 5:05:30 PM Central Standard Time (GMT-06:00:00)
Target: FDXAPP120'WindProd JDR'Wind Farms'Agriwind
Value: Alarm

JO7 T05: Gearbox Sump High Temp Alarm
JO7 T04 Gearbox Sump High Temp Alarm
JOF T03 Gearbox Sump High Temp Alarm

e 88 Michigan Wi
- 08 Minnesaota

. 88 BlusE ath JD5 T0Z Gearbox Sump High Temp Alam Priority: High

. 88 Cisco JO5 T05: Gearbox Sump High Temp Alarm .

- 52 ComPlus JD'5 TOB: Gearbox Sump High Temp Alarm Trigger Input:

- 2% Ewington JDE T03: Voltage Deviation [Grid Dutags] Alam FDXAPP120'WindProd JDR'Wind Farms'A griwind| JTDRAlarm: 1

88 Marshal
o 88 MorgaardE a:

JDE T03: Gearbox Sump High Temp Alarm Attribute Value:

22 Nowgaardwe || 2D T02 Voltage Devialion [[irid Dutage] Alarm "fdxappl20.jdnet.deere.com'WindProd JDR\Wind Farms\Agriwind AW . WTGO1[NormalizedState: Level I Alarm
58wl JDE T02 Gearbow Sump High Temp Alaim Vfdxappl20.jdnet. deere.com' WindProd JDR ' Wind Farms\Agriwind' AW WTG02[NormalizedState: Stopped
= 52 Missour JDE TO5: Yolkage Deviation [Grid Dutage] Alarm “fdxappl20.jdnet deere com'WindProd JDR'Wind Farms'Agriwind'AW WTG03[NormalizedState: Available

- §§ g‘uﬁ:fmh JDE TOE: Gearbor Sump High Temp Alarm \fdxappl20.jdnet.deere.com WindProd JDR\Wind Farms\Agriwind' AW WTG04NormalizedState: Running
& CowBranc

JDE TOE: Yoltage Deviation [Grid Dutage) Alarm

- 88 Canception Actions:
. 88 Loess Hills JOE T05: Gearbox Sump High Temp Alarm Admowledse
- - ggoﬂéagan Cuirent _ Greensburg TO7: Gearbox Sump High Temp Alarm Acknowledge with comment
: ¢ i isBchel: Eifl—l 'ﬁlrﬁﬁn.thum T7 Rlade Ssummet Slam

JDMETm18390 || Reading new sourcetaq values.
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JDR EMS - Examples

3'd Party access to data — multiple external consumers of

/2 SCADA - Reporting - Links - Windows Internet Explorer =10l x|

Information

. . @; - |g, https:[fidrreports, deere. comfscadarep)Links.do j&l #2% IGoogIe poihg
* Real-time operational

TF @ @ SCADA - Reporting - Links f-E - - Eage - G Tock + 7
data to offtakers (PI-

File  Ec View Favorites Tools Help
. _@:—\ ] teelcase. comjSiteCollectionDoc i index.html =] {42} x | [eosge
jmig: >~ 7
O- — W € i m %2~ B) - = - |bpa G
wailab .
etail {

 Time-averaged data .
periodic transfer via < e

is capable of generating up to ! w: rs.
of electricity each year - snough powsr ,925 homes.

web services or o T
secure FTP i S s
« External web portal |

access for minority
stakeholders
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Benefits

« Data fit within a consistent Enterprise platform

« Use of templates / AF hierarchy structure = rapid
Integration of new project sites

— Leverages existing sources of Metadata (project
Demographic info)
— Extensive library of off-the-shelf interfaces available from
OSl
* Future data sources become an easy fit
— Condition-based monitoring
— Met Towers

— Substation devices (voltage regulation, capacitor banks,
curtailment & power regulation)
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Benefits (con't.)

Top-line impact of Operational Awareness

* 77% Improvement across our fleet in Energy
Capture performance metric within first 6 months
of PI roll-out
— Drives revenue
— Beyond warranty coverage for Turbine Availability

* Actions and results are based on facts (data)
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Case Study — Driving Production Improvements

Energy Capture Performance Trends (Turbine)
g5 O 20 40 &0 &0 100
2008 2009
100 -
E?“ 30 -
£
£ 60
& Reliability
> :
2 40 I
m n
il :
2|:| | mm -.I---p-
Operations
&
| Y 4
0 (11.3% Lost Production D .8 % Lost Production D
0 20 40 20 20 100 95
Availability %
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| essons Learned

« Askilled 39 party integrator can help get you up
and running quickly ... [S]N solutions, Inc.

The Process Information Specialists

... but, you should also consider concurrently
developing in-house talent (for long-term
support)

* Close collaboration with your suppliers is key
— Each system is unique and purpose-built

— Helps to define requirements / expectations up front

— Access to technical resources (i.e. programmers &
software developers, not sales)
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Lessons Learned (con't.)

« Define strategies for architecture, data structure,
templates, tag naming convention, etc. early on
In the process

« Have the end consumer(s) of the data in mind,
or at least plan for the unknown

* Treat your data as another operating asset
— Systems require ongoing maintenance and attention

« Sometimes the hardest part Is starting
— Data not collected today is data lost forever!

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved



Questions?

JOHN DEERE
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