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Appendix A

Wind Turbine Permitting Matrix
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Design Review

. Permit or . ‘ Approval .
Agency Project Relevance ?f} , Comments
: Approval Process/Timeframe
Wind Projects will 20 days for review of
Plannin; . require either a application. Once initial
& Site Plan Review N . . PP ‘
Board major or minor Site | approval, must present o
E Plan Review Planning Board.
= Construction of new
Design structures in various| 30 days of presentation and

{.and & Wate

Management Law

impervious area or |

Review Board districts and historic review
building.
Siting Certification| Required Wind e . .
R P . Subject to review of
Maine DEP | for Small-Scale | Energy Generation A e
e - L 185 days Noise, Shadow Flicker.
Wind Energy|  Wind Energy  |[Systems greater than and Public Safety
Development]  Development 100 kW Satety.
Wind Projects that Subject to review of
. .1 exceed 20 acres of shadow flicker. public
Site Location of ) .
' 7 | development or the . safety. stormwater,
Development (Site o . 185 days N . p
addition of 3 acres ’ scenic/aesthetic, tangible
Law) .. . =
of impervious benefits, and
surface decommissioning.
. Individual Permit Wetlands/Natural o . .
Maine DEP N, ) ‘ Subject to Site location
. Historical/Cultural 14 days PP
NRPA . ) and effected areas
Permit by Rule Resources
{PBR)
Developments that
Maine DEP create greater than |
&1 Bureauof Stormwater acre of new )
= 14 days

requires full structural
analysis and detailed
transportation routing plan.

Quality acre of developed
area
If regulated as oversize load,
Overlimit Permit is required.
. . which takes min. 2 day e . .
e Transportation of . 7 INo limit on Dimensions.
DOT & N . . processing. Ifregulated as | ., .. . . .
. Permit to Move Turhine = o Classification of loads is
Bureau of | » i . . extreme load,” then . .
] Iverweight or Over parts/accessories via . . Finngt dependent on fotal
Motor . r : ! p gxtreme permit apphication . : .
By dimensional Loads| Roads & State e g o weight and number of
Yehicles . must be filed in writing and
Turnpike axles.

Preservation Fo
Commission

All projects that
require a permit,
license or funding
from any state
agency or tederal
must file a Project
Revigw
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existing transmission

Interconnection with

Project application and
Interconnection

FWS

and/or Biological
Assessment

candidate species
and critical habitats
prior to beginning
construction.

Notification only

Bangor Hydro Emefmfme.ctmn system study Transmission System Study. N/A
Application M o e : L
(dependent of Notification of application
project size). acceptance within 23 days
Construction General
Permit is applied for by
Applies to e the entity that has
EPA NPDES/CGP/NOI congzi?ction sites M)tmcgﬁog o{niy, supported operaﬁona{comr(ﬁ aver
that disturb > 1 acre with SWPP plan. the job site, and the
ability to enforce SWPP
plan,
Aircraft warning Required for all Mﬁit h,}e Pcm? 7460-1 at A4 Max height of turbine
FAA N = | towers greater than [least 30 days prior to startof] = e ,
lighting 200 foe o expected to be 500 feet
2 ¢et construction
- Required in order to
é FERC Qualifying Facility enter power Must file Form No. 556 with] Dependent upon size of
A o Status purchase agreement FERC generating facility
- w/ electrical utility
If at the completion of
Requires applicant informal consultation,
request a list of all further assessment is
Informal threatened, required a formal
Consultation Notice endangered, Biological Assessment

must be prepared and
reviewed by FWS, May
require implementation
of Habitat Conservation
Plan (HCP)
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Appendix B

Project Economic Calculations
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Town of Bar Harbor, ME Renewable Energy Alternatives Screening Report

Appendix C

Summary of Financial Incentives and Rebates
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Financial Incentives and Rebates

There are a number of local, state, and federal initiatives and rebates offered for the installation
of renewable energy systems. Some of the initiatives that the Town may qualify for are listed
below,

The Community Solar Lending Program provides low interest loans to schools for the
installation of solar water heating and photovoltaic. Loan rates vary from 0 to 5%.

The Community Based Renewable Energy Production Incentive Program provides long term
contracts for energy. capacity resources, or RECs produced by both large (I MW or greater)
and small (less than 1 MW) solar PV systems. The contract price for small solar PV systems is
$0.10/kWh. Through the REC multiplier program, RECs are worth 150% of the amount of the
electricity. but must be accounted for when they are used to satisfy Maine’s Renewable Energy
Portfolio Standard.

The Sales and Use Tax Refund for Qualified Community Wind Generators provides refunds
for sales and use tax for community wind generating projects that have a nameplate capacity of
[0 MW or less.

The Voluntarv Renewable Resources Grants provides $50,000 grants for funding of small-
scale demonstrative solar thermal electric, solar PV, and wind projects, designed to educate
communities on the value and cost-effectiveness of renewable energy. The grants are
generally available to schools. and community-based action programs.

The Solar and Wind Energy Rebate Program provides schools and local governments who
purchase renewable energy systems rebates. Purchasers of PV systems may qualify for a
rebate of $2 per Watt (AC), with a maximum incentive of $2.000. Purchasers of commercial
solar thermal systems may qualify for up to 25% of the project cost or $1,000, whichever is
less. Non-residential purchasers of wind energy systems may qualify for a rebate of $500 per
500 Waits, up to 4,000 Watts, but not to exceed $4,000.

Qualified Energy Conservation Bonds (QREBs) are issued to finance certain types of energy
projects including wind and solar photovoltaic. QREBs are qualified tax credit bonds. The
bonds have a theoretical 0% interest rate. The borrower pays back only the principal of the
bond, and the bondholder receives federal tax credits in lieu of the traditional bond interest.

Clean Renewable Energy Bonds (CREBs) may be used to finance renewable energy projects
including wind and solar. CREBs are issued. The bonds have a theoretical 0% interest rate.
The borrower pays back only the principal of the bond. and the bondholder receives federal tax
credits in lieu of the traditional bond interest.

The Loan Guarantee Program provides loans to renewable energy proj including wind.
solar thermal and photovoltaic, with a focus on projects with a total cost over ffé»liii‘? nittion, Full
payment is required over a period not to exceed 30 years or 90% of the projects useful lite.
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The Renewable Energy Production Incentive (REPI) provides incentive payments for
electricity generated and sold produced by renewable energy systems including wind and solar
photovoltaic. Qualified systems are eligible to receive an annual incentive payment of 1.5¢ per
kWh in 1993 dollars (indexed for inflation) for the first 10 years of operation.

The Rural Energy for America Program (REAP) Grants provides up to 25% of renewable
project costs including solar thermal electric, solar PV, and wind in order to promote energy
efficiency and renewable energy.

The High Energy Cost Grant Program provides grants ranging from $75,000 to $5 million to
renewable energy projects in communities that have energy costs at least 275% above the
national average.
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Appendix D

Energy Bills Provided by the Town of Bar Harbor
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Sarvice Address: KIDS CORNER NG
81 MT DESERT 87
BAR HARBLR

Fyro

FLECTRIC 4 QG wpaAs

Read Cycle! 08M
Naxt Planned Meter Read:  38NOV-I012

" Paymante -
Thars

§335.22 Tt

S Ny S, - e | i .

Geon Serv-Sm Commercial (Servipe 1)

ey TESE Ego Meter  Units For Service Meatar Ruading }
. e sat | Number From To Days  Current Pravioua  Constant KwH |
“Servics Days | . sg] 007162768 1 0SKTNC  10/06/10 29 22195 20484 1 7
WPy 550 |
CostPerDay | 1004: vt 548 ;

Bangor Hydro Delivery (Servico 1 Rate Code BOUO)

i Distribution Energy 1711 kWh @ 0.0473000 $81.79
| Transmissian 1711 kWh @ 00263100 $46.04 |
Customer Charge $13.08
! Balance Forward $0.00
! Total Bangor Hydro Dallvery Charges Due o $140.91

Measage from your Supplie Standard Offer Supply (Service 1 Rale Codpe 2000 Class S)
8y prom o Standaic 7 SRS S i e

bl power g 10
o :




Account Number:

Bangor Hydro Customer Service Center
é 114 Service Addrass:

Bangor Fhydro

Read Cycle:
Next Planned Meter Read:

Meter Meter Reading

Mumber Days Current Previcous Constant KWH
- 1 14 18422 18072 80 28000
0OF7O1138 1 18 378 g 80 33320

o

... Bang

Distribution Demand 13538 kW @ 8.8700000 $802.85
Distribution Energy 58320 kWh @ 00134300 §783.24
Transmission 135368 kW @ 80900000 $1.085.06
Customer Charge $40 27 |
Batance Forward $£43.00 S
Total Bangor Hydro Delivery Charges Due $2.821.42




Provious Payments {-) Batance Before New Charges Current Account
Statement Balance Thank You Adiustments [+-) New Charges Halance
’ f 7 $1.612.93

] T

;Infbmaﬁ’on

Aca,mmt ?éumber;

| Service Address:

Read Cycle:
Next Planned Meter Read:

Gen Serv-Sm Com {Sarvice 1)

Meter Units For Service Moter Reading

Number From To Days Current Previous
OU7EQOAGA 1 DOR2T0 12ene 28 12847 7298

Constant KWH

Message from your Supplier
| Yaur electnicity price for Standard Oifer
| sérvica for the penad of March 1, 2010
| thircugh Feb 28, 2011 is $ 0878204 per kWh

For information on buying green power go o

| Ww maine. gov/greenpower

- Bangor Hydro Delivery {Service-1 Rate-Code B006)- ~
5E51 kWh @ 0.0478000
5551 KWh @ 0.0268100

@m rinution Energy

ransmission

ustomer Charge

ate Charge

atance Forward

c:sta Bangm Hydro De tssery Charges {}ue

Standard Offer Supply (Service 1 Rate Code 2006 Class S)

-..B
Lt
V3o B

iElér.tricity Supply 5551 kWh @ 0.0878204

{ ST Late Charge . v
t 4 eI “""‘ »‘*.“ %
. g -Et VE ISR AT —

| AN RAREOR FEIS D50

. 2
S _;:‘, .’-’-r .-;-

LY vy =

! 8Balance Forward
Totnl Shndard Oﬂar Supply Charges

5265.34
$145 38
$13.08
$0.43
$465.23

$892.46 |

i

$487.49
50 48

$531.49

$1,012.47

H



iyy Bangor Hydro Customer Service Center Account Number:
o A . Service Address:
Bangor Hydro

v;;i;';& wa

FLEC TR

| Read Cycle:
: *«’s&x* 9%5&%{% &fizes Reaé

ustomer Account Summary

Pravious Payments (- Balance Before New Charges Curr;:f ;?‘cc?um : Tétal Now

Statement Balance Thank You Adjustmants [+/-) New Chargﬁs

£

i A AR
g $1.285.55

o .00

oo

50.00

Meter Units For Service Meter Reading
Number From To Days Current Previous Constant KWH
007700350 1 09280 toReii0 28 18079 7272 1 10EG7

Distribution Demand 7831 kW @ 68700000 $188.16
Distribution Energy 10807 kWh £ 0.0134300 $145.14
Transmission 2821 KWW @ 80800000 872822
Customer Charge $40.27
Balance Forward $0.00

Ts'{ai Banger Hydro Deli ivery Charg@s E}ue

Message from your Supplier

| Your electricity price for Standard Offee ' | Electicity Supply : 771.927 KWH @ 00532700 s48.24
j service hes changed for the period of E.ewlcl.y Supply : 10025.071 kWh' @ 0.0632700 $634 92

| Novernber 1. 2010 through November 30, 2010. [
| The ald price was $.0632700 per kWhi the } l
new price is £ 0855200 per kWi
For Injormation on buying green power go.to :
| e MAINe. govigIeSnPOWET

jo24 5567 '

 Balance Fol : : : $0.00
. Total Standard Offer Supply Charges Due _ $683.76




W a‘;‘m cm’

Next Planned Meter Read:

14.31:47 12142

As:m:mai %wmi:aes :

Service Address:

Fead Cycle: 14kt

$5,278.585

3827855 | $0.00 § 5000

2.2 a;,é&z,i«fé

K

KW Per Day

UCost Per Day

Linits

Meter Meter Heading
Number From To Days Currant Previcus
20770088 1 GRI2010 105116 25 1120 ] 40

For Service

Constant KWH

44800

i
i
E
|

rristribution Demand
Distribution Enargy
Transmission
Customer Charge

1832 KW

@@ 5.6700000 $1.221.84
44800 KWh & 0.0134300 $601.66
183.2 KW @ B.0800000 $1.482.08
$40.27

|

e e — N

| Last Month

Sendcs Days

xw% Per "}ay !

Units

Meter
Number

From To
4 GB/22110

For Service sheter Reading
Says Current Provious

1210 28

Constand

HWH




FvEgTee

arvice Centar | Account Number:

o~

Service Addrass:

Reoad Cycla:

E Hext Planned Netor Read:

BADH F

e
REGIO

2z

iﬁf\

GO0001655-000

1974.2

NAL HIGH SCHOCL

;32 E LAKE RD !

Customer Chargs
Balance Forward
Total Bangor Hydro Delivery Charges Due

$86.78
$1,382.30
$4,794.534

Message imm your Suppi.er ;

o
e




g/17

ifwzs' ce

;@n %%S

agg

2 Tolal Acmount Due H payment 8 not

% bote §

100172040

PREVIDUS BALANCE

35,712.83

TOTAL AMOUNT DUE VS 712.83

z
2
z
=

P P £ Ty e~
SO -~ C - iy L
P

FORMATION: REMITANCE ADDRESS:
Consteliation NewEnergy
4

14217 Collections Cenler?

WIRE TIANSEER |

5’2%& ACH #11
ALCT #442622
BANK: Bank of America Chicago, f 60633

HBG 548 o7 e PAGE 1 ot 4 COLRAGEEE 1186

ARKE ALY
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14 35 21

Hount Desert island [BIE), Regional HE

12 1420

Fixed Price Solutions

SITE HAME
SERVICE LOCATION
BHE ACCOUNT I3

1D Regionat High School - 0000016630001979
Eagle Lake Road KWh
0oU0D16650001979 SERVICE PERIOD

INVOICE D 0024463850001
METER HOIS) OO00016850001973 UM 015553280

56,244.00
GE2ZR201 0% 0852010

Contract Charges

Energy Charge Non TOU SAn
_Subtotal ContractCharges e ) $5,000.09
Harkst Charges

Capacty Charge S Day 057222015 - 053172018 .

{Copacty Tag 143,004 kW x Reserve Margin 1.47 858 x 241458 eW Doys 20 0.1366667 ,fj; :

14 Days x Cupadty Price) el

Cap cz*y Charge $AW Day 06/012010 - 061152010 S aow

58S kW x Rezerve Pharging 138 »?3 289118 kW Days &t 01496057 éks $423 75
*‘szg Copadly Priced . -
$u;}tczta{ MarketCharges i L rzra

Subtotal Charges from Constellation NewEnergy

$5,712.83

Total Amount Due To Constellation NewEnergy

$5,712.83




7 Bangor Hydro Customer Service Center Account Number!
TE o 207-847-2834 Service Address:
: 1-800-495-6600
Bargor Hydro - emai: cusisenv@she com
irerrie O &?iz wt Pay Onhing al www bhe oo
Bead Cycle:

TOWN OF BAR HARBOR
URIT JR HIG

EAGLE LAKE RD

BAR HARBOR

Next Planned Meter Read:  02-DEC-2010

§

| —

$1,138.20

5 Honth | Last Mond Meter  Units For Service Mister Reading
H ’ Mumber From To Days Current Previous
Service Days i - T G0770Nsus 1 08/2%/10 1030/ 31 2534 1685
KWH Per Day - B
| Cost Per Day | g - B

Constant KWH
20 18880

] o :
{ | Distribution Demand
! | Distribution Energy
i | Transmission
:
|

N

Customer Charge

| Bafance Forward

58,8 KW & 8670000

=

15380 kKWh @ 0.0134300

58.8 kW @ 8.0800000

S3A52 20
$728.04
5475 68
$40.27
$0.00
$4,136.20




i
i Account Number:

=

6:49

BGCO i*si%ﬂ{*},gﬁ*iiwz
000001708-0001755-9

| Service Address: TOWN OF BAR HARBOR.

| UNIT ELEM

EAGLE LAKE R

| EARTARBOR

| Read Cycle: o3

| Next Planned Meter Read: 02-DEC-201(

Neter Units For Service
Humber From To Day
007701397 1 O8/25/10 SO0 31

Fémiaf Reading
& Currant Previous  Constant KYWH
251 587 4% 11750

! Uistribution Demand AB.24 KW @ 68?6885‘”* $308.42
~ Distribution Energy 11760 WWh @ 00134300 $157.94
Transmission 524 KW @ B.0900000 537408
i Cuzlomer Charge 54027
Balance Forward 36 28]

{ Totat Bamgar Hydra {}whw,ry Charges E}ue




ACCOUNT £

CUSTOMER NO.

EVIOUS STATEME

PREVIOUS BALANCE

LATE/FINANCEFEE

URRENT CHARGES

TOTAL AMOUNT DUE

WIFEE TRANSFER IMFOR fz,m”
Q;omie?gfim %\éﬂwg
ABA-ACH
AZCT 5:‘&% 2
BAMK Bank of Amnenca

AYRENTS SINGCE LAS

ERITS/CREDITS SINCE LAST VO

KORE:

e

Newknergy®

The way ersigy works, PR
1 gt
e B
Lot
7 4
iy oics

ww-ué 0 )
Cormers bmserson School

ME 1811 £O BOX 60
DESERT, ME 04660

bkt ot 5 k.
08/0872010
/ A a o | - 32:3?2 {531
- r - A 3 4 4385&;
- ‘ . - 000
- . e e e P {:é*{}{;-

$3,090.90

o

\h
b




s

Conners Emerson School

EARIT GEPLETEECE B ELIER

R+

Newknergy”

oy works. -
1) o %ff&ww

1214 2010

SITE HAKE
SERVICE LOCATION

Tover of Bar Harbor - Schoot Union 88 - 600001 TOROOUATES

METERNO(S).

Eagle Lake Road kWh 16,020,060
BHE ACCOUNT HO. a000017080001758 SERVICE PERIOD 08/317201 010 D8292010
HNYOICE DETAIL HO. 0802228553-0001

Contract Charges

oy Charge Nog TOU

SRWH 31,47

“ Subtotal Contract Charges 4 , — . R
arket Charges
Doy 0B/312010- 08/31/201 T
x Rescrve Mivgin 1 368728 4781 KW Days st DIR70S8S Savs 3555
Drays
harge SAW Day 0fG12010. 0872072010 Ay
[Capacty Tag 34 S025W x Reserve Mg TaBx 1,306.38 KW Dmys st 01416667 ;;;‘N $198.40
24 Days » Capaaty Price} o
Subtotal MarketCharges et e
Subtotal Charges from Gonstellation Newfinergy £%,627.13
Total Amount Due To Constellstion Howlnergy 51,627 .13




1441 U2 17140010 16

Constetliauon
NewkEnergy”

Cormars Bme :
EAGLE AKE ROAD
DESERTYT, ME 04680

DUE DATE

Arkibonnt o

PREVIOUS STATEMENT DATE OBAOBRZG10

"Q%‘;K‘;L}S E%f;&%,f&?ss{‘»: - o N - -
- ";;%55;;“;55};3? woce - -
/ $0.00
“;;;;;,:;;;;'m ' - o sg 00
" - A o H - / $1,126.73

TOTAL M‘f‘%OUﬁT BUE $2,003.81

E{ﬁ?ﬁiTTm«é‘”‘ d

#44254a‘
BAMK: Bank of Ar

H14% snoy NRG B &7

77%

-




1441 2 177
' Lonsisiiaiion
® [ -
Newknergy
crgy works. e
e ’;‘j W
it
Conners Emnerson School Fixed Price Solutions
SITE NAME Town of Bar Harbor - School Union 83 - B000017080001755
SERVICE LOCTATION Easgle Lake Road KWh 18,928 460
BHE ACCOUHNT NO. SOGOOITOBO00175E SERVICE PERIOD Q821201010 DR282040
NVOICE DETAHR RO. GOn2238557.0001
METER NO(S). 617190586
Contract Charges
i Energy 982000 kW o 0. 0BEG000 SAWR 7078
. SBubtstal Cgs‘m’%f Charges . . e e e e E3TRTE o
tiarket Charges
Capacity Charge 3AW Day 08/312010 - 08312010 P
(Capacity T ; 26 BISKW % Reserve Morgin 13688728 x 3673 KW Days ot (.1370968 b $5.04
r . Days
1 Doys x Capauly Price}
¢ Doy 03012010 09232010 .
W x Reserve Margin 1.3858728x N $150.90
Price} Bays
Subtatal Charges from Constellation NewEnergy £1,126.73
Total Arnount Due To Constellation HewEnergy 51,126.73
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600 KW WIND TURBINE GENERATOR
60 Hz Application

-:NURTURING:
NATURE =
EMPOWERIN




E[LECONE

TURBOWINDS

INTRODUCTION

Elecon Engineering Company Ltd,,
a publically traded company, has
been a pioneer in the design and
manufacturing  of Material
Handling and Power Transmission
(Gearbox) Equipment since 1951.
Over a decade ago, Elecon
sijcaessfui!y diversified into the
quality manufacturing of Wind

Turbine Generators.

Elocon Altorres Energy Division Offices
- Elecon-Turbowinds T600-48DS

Elecon, a MNRE/C-WET approved manufacturer,
now offers dual speed and active stall

k hydraulically pitch controﬁediwind Turbine
Generators of 600 kw rating, manufactured under
the technical collaboration of M/s TURBOWINDS

n.v. Belgium,

Elecon's Alternate Energy Division is currently
focusing on the manufacturing of a dual speed
600 kw Wind Turbine Generator, T600-48DS. The
hydraulically controlled active stallT600 is
manufactured with the technical collaboration

of Turbowinds NV, Belgium,

For nearly two decades Turbowinds  has
designed and manufactured high output wind
turbines for installations around the world. This
experience has allowed Turbowinds to positively

contribute to the reduction of Co, emnissions and

environmental preservation worldwide,

Elecon Wind Turbine in USA



‘ Main bearing
Blade bearing

Main shaft Wind direction sensor

Pitch system

Flaxible coupling
lads
Hub Fail sais disk brake

Hu Rotgling

searoox speed sensor

T600 - 48DS FEATURES:

@ The Elecon - Turbowinds T600-48DS has been optimized for Class Il and lower wind conditions as well as a wide
range of climatic environments.

@ The T600-48DS is provided with dual speed generator, allowing the wind turbine to effectively produce higher
energy output even in low wind conditions.

& A heavy duty 3-stage Elecon gearbox, specifically designed and manufactured for the T600, contributes to the
high level of operational dependability.

% The blades supplied with the T600-48D5 are manufactured by the world's foremost supplier of wind turbine
blades and have been robustly designed for both reliability and superior aerodynamic characteristics.

# The T600 Active Pitch Controls are hydraulically operated 1o harness optimum wind at all times.

@ A unique safety feature of the T600 is the failsafe blade feathering in the event of grid loss or elevated wind
conditions to prevent damage to the drive train.

@ The T600 also features independent over-speed trips, which activate a disc braking safety system to prevent
damage to the turbine,



TECHNICAL SPECIFICATION

Turbine type: T600-48 Dual speed
" Rated power 600 kw
Rotor diameter 48m Frame Welded high strength steel
Hub height 50m/55m/60m strisctire
Number of blades 3 Housing FRP
Rotor speed 15/23 pm
Blade construction FRP
Aerofoil DU97-W-300, ]
DU9T-W2-250 Material Welded stee]
FFA-W3-211, NACA63418 Type Tapered cylinder
Control Active stall . . .
Pitch actuation Hydraulic UL M N e
Hub type Rigid
Cone angle -2 Degree
TtEtaﬂgie -4 Degree Rated power 600 kw

- - 'T . e Rated wind speed 125 m/s
ype -stage planetary .
2-stage parallel Cutin 3.5m/s
Rating - 600 kw Cut out 25m/s
Gear Ratio 1:78.26 .
: ; Survival 60 m/s

ype Fail-Safe disk brake

Position High speed shaft
'© — Nacelle including rotor 35,000 Kgs

Rotor {Hub & 3 Blades) 14,500 kgs

Type Dual speed Induction generator

Rating 120 kw/600 kw Tower (50 Mt) 56,000 Kgs
Rotation speed 1200/ 1800 rpm Tower (55 Mt) 65,000 Kgs
Voltage/Frequency 690 Volt/60Hz* Tower (60 Mt) 68,000 Kgs

* 7600 Options available include cold weather package and 50 Hz compatibility

TE00-48

P

Electric power (kw)

Hi i H H H a9 3 H H H H i
01 2 3 4 5 8 7 8 8 15 13 1233 8 18 1B W 8 18 30 021 22 2% 24 18 28 27 23 ta = L

A
Wind speed a1 hub height {m/s} b
1
X‘: )i
‘:é‘* \ /
2 3m0 ) /
£ Active stall reguiation sar S/
L O e e SRR TSR AT I Y <./ PR e
& % T Hotor speed: 15723 rpm 2008
it
] 1868 -
% 100 % Avaliability 1595 -%
8 100 1128 ~ 48 m diameter £
-y : . E el
g 1000 A F
F s E
E 3
= i) . ’ . . g o 1
Z 5 85 & 85 7 75 & 85 [ B
Annual average windspeed at hub height {m/s} i I | ¥

* Estimate based on Weibull Distribution



ELECON Wind Turbine GEAR BOX

The T600 Gearbox is

a combination of Planetary
and Helical with

shaft mount and torque arm
support.

Wind Turbine Gearboxes
up to 2MW can be manufactured in
Elecon Facilities

GEAR DIVN. : Tel. : +91 (2692} 236469,236513,2365186,

Fax : +91 (2692) 236527
Emall : infogear@gear.elecon.com



Nurturing nature
Empowering the future

ELECON
TURBOWINDS

600 KW WIND TURBINE GENERATORS

1
"
¥
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Mirgge astgp aheadin technology

ELECON ENGINEERING COMPANY LIMITED Post Box £ 8 Valabh Yidvanager 385 120, Guderal, india,
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GE's 1.5 MWW,

T

Changing and growing energy needs are driving new opportunities for

of electric power with zero greenhouse 5;533 emégsémg, Th
wind turbine technology. GE's strategy is b
efficiency and reliability. Trusting
business to drive
Uncomp

i

uilding

vyl

as the |

evolution is demonstrated in our

2006

GE designed
pitch system
introduced;
5,000th unit
shipped

product strategy, product leadership and product value. Every initiative we pursue bears ou

ising commitment to quality and product innovation,

on a strong power gener
ndustry work

reputation for exc%é%%ce can be seen in everything we do. GE's commitment t

2007

First GE designed
40 meter blade;
GE launches
Mark* Vie
controller for wind

2008
10,000th
unit shipped

atis why GE continues to ém

ation heritage spanning more than a century, o
horse-~delivers proven performance and reliability, creatin

ongoing investment in product devel Opment
ested more than $1 billion

2009
First 1.6-82.5

uprate in TCH

nd Turbine Series

a more reliable, offordable and effic

ur 1.5 MW wind turbine
maore value for our

investments in

cient supply
cutting-edge

uilt around differentiating ourselves with leading technology in production
in our deep, rich heritage in power generation, GE pulls in expertise from our core

g

series—known

customers. Our

customer value and technology

ce entering the wind business in

2010
1.6-825

100 meter
tower for TC L
13,000+ units
shipped

in driving relioble and efficient renewab le energy technology.

2011

On schedule

for 15,000th unit
shipped




Global Footprint

GE Energy is one of the world's leading suppliers of power generation and energy delivery technologies—providing
comprehensive solutions for coal, oil, natural gas and nuclear energy; renewable resources such as wind, solar and
biogas, and other alternative fuels. As ¢ part of GE Energy—which includes the Power & Water, Oil & Gas, and Energy

Services businesses—we have the worldwide resources and experience o help customers meet their needs for

clegner, more relioble and efficient energy.

GE hos 11 global locations specifically devoted to wind technology. Our facilities are registered to IS0 9001:2000 and
our Quality Management System, which incorporates our rigorous Six Sigma methodologies, provides our customers
with quality assurance backed by the strength of GE. We believe wind power will be an integral part of the world
energy mix throughout the 21st century and we are committed to helping our customers design and implement
energy solutions for their unique energy needs.

PrimeStor Energy Giokal Prototype Manufocturing, | o Renewable Energy Buropeon
Solar Learning e Fesearch Design and Enginsering Headguarters
Center Center 5 Monufocturing/Assembly and Support

Giobal Resegrch
Center

Renewable
Energy Globy
dguarters.

Remote

W Coerati

Customer A . Centar
Service Center ;;" p
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Advancing Wind Capture Performance

As ¢ leadin g giséa% provider of energy products and services, GE continues to invest in advancing its 1.5 MW wind
turbine series with g core focus on mmc ng efficiency, refiobility and site

flexibility. GE understands what customers
volue and fggmm’g with technology enhancements aimed ot capturing maximum wind energy for greater return on
investment,

Launched in 2004, the 1.5-77 model has earned the reputation for being the industry workhorse ond deliver

£

exceptional turbine performance and reliability. Relying on proven technology and experience, GE continues to

differentiote its product | eﬁdefg% p with evolutionary advancements in blode, drive train and controls technology.

With the use of advanced load caﬁtfeig the 1.5-77 can now be sited in IEC Class | wind regimes. GE advanced

its original Class | wind turbine, 1.5-70.5, with increased rotor length and controls technology resulting in a
greater annual energy ;’:mdum fon. GE's 1.5-77 wind turbine is available in both 50 and 60 Hz for use in IEC Class |
environments.

Advancing the Industry Workhorse

GE's 1.6-82.5 model was designed and built on the success of the 1.5-77, changing only what was required to increase
customer value. The 1.6-82.5 model provides a 15% increase in swept areq relative to the 1.5-77 and greater energy
capture providing a strong return on investment. With the use of advanced load controls, the 1.6-82.5 can be sited in
IEC Cluss 1 wind regimes.

Enhancements to GE's 1.6-82.5 wind turbine include an improved gearbox design and an upgraded pitch system
GE's 1.6-82.5 wind turbine utilizes GE Energy's proven Mark* Vie controller and advanced diagnostic capability
to increase troubieshooting efficiency.

2002 @ 2009

Improving the 1.5-77...1.6-82.5

Rotor Digmeter {m)




GE's 1.5 MW wind turbine series models are designed to maximize customer value by providing proven performance
and religbility. Our commitment to customer satisfaction drives our continuous investment in the evolution of the
1.5 MW wind turbine series. The models described below provide flexibility for customer wind site conditions and
optimization of wind turbine placement.

1.5 MW Wind Turbine Series Models




Improved Flexibility

Reinforced Tower

s

GE's invesiment in o reinforced tower design opens up new
potential wind sites for cur customers, enabling us to deliver
reliable and sofe products that meet product and regulatory
compliance expectations. GE's reinforced tower sections
have the some length and external diometer as the standard
GE North American modular system, but are specially built to
handie seismic loads.

s Allows wind farms to be located in designoted seismic

e
prone areas with good wind resources
= GE provides an evaluation to determine if the site requires
reinforced tower due to seismic octivity

Increased Reliability

GE Energy's integrated Condition Based Maintenance

iC8M} offering proactively detects potential drive train
issues, enabling increased per,fsrmcm:e and decreased
maintenance expenses. Factory or field installed and tested,
the CBM solution con improve re;sabgfuay on a single wind
farm or multiple wind farms. GE's CBM allows operators to
understand an issue weeks in advance.

The CBM offering could allow wind farm operators to:

« Continue to produce power while parts, crane,
are

and labor resourced

» Plan multiple maintenance events with the

same resources

s

technology, based on GE Bently world leading vit

montor

technology, enables alf these systern offerings.




Inside the Industry Workhorse

With technology centers of excellence in the United States, Europe, India and Ching, our teams of engineers and

[

e

o

scientists use Six Sigma methodolegy, coupled with the latest computational modeling and power electronic

tools to manufocture wind turbines with the reliability, efficiency and maintainab

ity necessary to meet th
our customers foce in today's energy environment,

i

E's commitme

nt to customer value and technology evolution is demonstrated by our ongoing investment in product

joN

evelopment. Since entering the wind business in 2002, GE has invested more than $1 billion in driving reliable and
efficient renewable energy technoiogy.

GEARBOX

COUPLING

1 « Sip couplrs) desgn to reckine ‘
E B tearbon loods H
¢
1 N
i

wiallalion
* Hecucod ioalpritit

e | Iproved ganosties
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To optimize turbine reliability and availability, GE focuses on reducing the number of downtime faults, and providing
faster Return-to-Service (RTS). Our rigorous design and testing process—includi ing specialized 20-year fatigue testing
and Highly Accelerated Life Testing (HALT)—reflects our ongoing investment in key turbine components,
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Reliabilit {}y Design
The 1.5 MW wind turbine is designed according to our Design for Reliability [DFR methodology. DFR starts with the
Gy

definition of reliability goals and the environmental conditions in which the wind turbine components must operate.

The reliabifity targets are applied to component level models that are developed to predict relio ihifity.
A key step in the DFR process is validating design assumptions on both component levels and system levels GE
conducts extensive product validation, including clim

ate chamber testing, compliance testing and Hi gh s Accelerated
o

Life Testing [(HALTY In the test, components are Lbjeszzed to loads of the entire design life in a very short time frame,

The last step of the DFR methodology is production auditing. While val d tion is focused on ensuring that the desig
is free of flaws, the production audit is focused on ensuring that each unit is delivered with consistent quality by
un{jei’gtammg the impact of manufacturing variability.
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Combined Strength

GE's 1.5 MW wind turbine series utilizes expertise from many areas of GE as well as from our four global research
centers. The result of this combined strength is o reliable and efficient product line that is based on proven technology.

$1 Billion and Growing
Renewable Energy

Technology Investment

) o Blade innovation
GE Energy gg §g§§§§§; = * Aero elastic sweep - bend twist

* Advanced materials-carbon

Power Conversion

» increased power density and
reliability with higher voltage

» Control for integration with
wegk grids

Drive Train

» Direct drive .. 50% greater output
at the same weight

*» Compaoct drive .. 25% less weight

Solar

« Thin film technology leadership
through PrimeStar

v R : I » Differentiated utility-scale

GE Avigtion GE Global ‘ Brilliance* inverter

Research Centers




Optimized Wind Power Piaﬁi Performance
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Wind turbine performance is a critical issue in fight of increasingly stringent grid requirements. Qur unrivaled experience

in power géﬂem{i{m makes us the industry leader in grid connection. By providing a 3@;’}%2%%&%{02&@ set of grid-friendly

al power ,@%szts, GE's patented %{%25&3?&*@@ suite of controls and electronics take your wind

offerings similar to convention
ower plant to the frontlin
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Global Resources, Local Support

urbine fleet is one of the fastest growing and best-run fleets in the world, GE provides state-of-the-art
sclutions built from our extensive globol resources, expertise, and regional copability, helping to ensure that vour wind
turbine ossets are operoting ot peak performance

24/7 Remote Monitoring and Troubleshooting:

GE's customer support and remote operations centers in Schenectady, New York, and Salzbergen, Germany provide
continuous monitoring and diognestics services 24 hours o day, 365 days o year. These centers offer capabilities
developed using our in-depth product knowledge, service engineering expertise ond vears of successful fleet
operation, helping us to respond quickly and accurately to vour needs,

Dedicated Regionol Support:

GE-trained regional technicians are available to ensure g timely resolution—whenever and wherever you need us.
GE's technicians are equipped to perform procedures such as foult inspections and technical advisory services and
manual resets in a timely and efficient manner If an issue is detected, you can rely on our top-of-the-line repair and
replacement copabilities and our highly skilled team to fix the issue immedicately.

Wind Parts Center of Excellence:

Availability of parts is critical to wind power plant operations. GE's Wind Parts Center of Excellence provides o full
range of offerings for alt parts and refurbishment needs from routine mairtenance kits, wear and tear, and flow parts,
to vital capital parts such as gearboxes and blades.

With the launch of our 24/7 parts call ¢ r{877-956-3778}, and the development of online ordering tools, we are

increasing the channels that our wmd plant operators can utilize to order required wind turbine parts, including
emergency requests for down-turbine needs,




GE's Wind Service Packages
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Remote Manitoring and Troubleshootin
Routine Services:
Preventotive Maintenance:

On-Site Support:
0 e . :

Monitoring and Remote Operations {MRO}
This package brings GE's technical expertise to provide a defined scope of planned maintenance, in .C?ufﬁii’%g routine
inspections, iGﬁSiﬁ%’%iﬁbE% parts replacement, and lobor required in the replacement of wear and tear parts—as well
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Project Execution

GE understonds that grid compatibility, site flaxibility, and on-time delivery are critical to the economics of o wind project.
That's why the 1.5 MW wind turbine series hos been engineered for ease of integration and delivery to o wide range of
lncations, including those with challenging site conditions.

Our global project management and fulfiliment expertise offer customers on-time delivery and schedule certainty.
Regardiess of where wind turbine components ore delivered, GE's integrated logistics team retains ownership and
responsibility for this critical step. Utilizing the GE Energy Power Answer Center, our engineering and supply chain teams
are ready to respond to any technical, mechanical or electrical questions that may arise,

As one of the world's lorgest power plant system providers, GE is uniquely positioned to provide customers with
full-service project management solutions. With offices in North America, Europe, and Asia, our world class Global
Projects Organization utifizes decades of fulfillment expertise in project management, logistics, plant start-up and
integration from Gos Turbine, Combined Cycle, Hydro, and Aero plants.

Here are some examples of how GE hos worked with customers to solve
project challenges and maximize their value through on-time delivery
and advanced logistic capabilities:

Challenge:
Site with late grid availability due to project location change

GE's solution:
Pre-commissioning service: GE con utilize portable generators on site
and pre-commission turbines even without back feed power

Customer benefit:
Faster commissioning once grid became available

Challenge:
Project site with difficult geographic access

GE's solution:
well-choreographed team with chollenging terrain transportotion expertise

Customer benefit:
More site flexibllity; schedule target met




Powering the world...responsibly.
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1.5 MW Wind Turbine Technical Specifications
Products & Services

Praducts TC3+ TC2 TCH
Wind Turbines 1.5xle 1.6xle 1.6sle 1.5sle 1.5xle 1.5se
1.5 MW Wind Turbine Rotor m 825 825 77 77 825 705

Diameter
2. X WMWY Wirgd Turbine
Hub Heights M 80/100 80/100 g0 84.7, 80 80 84,7
3.8 MW Wind Turbi
° Frequency Hz 50/60 60 50060 50/60 60 60
Services - . . . o -
Vawg, mys 8.0 8.0 8.0 85 35 10.0
Lifecycle Services ) : )
Vref, m/s 37.1 40.0 39.1 38.1 400 50.0
Ve50; nvs 525 58.0 55.0 55.0 56.0 700
Cut-In; mis 35 35 35 35 35 4.0
Cut-Out; mfs 20 25 25 25 25 25
IEC Wind [ECTC IECTC IECTC IECTC {EC TC IECTC
Class I+ i+ Hi+ HA He b
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Best-in-class SGI 225, SGI 250, SGI 266, SGI 300 and SGI 500 inverters:
exceptional quality and efficiency with advanced features

Product Information




UTILITY SCALE PV INVERTERS

* SmanGrid features for utilities * Praveniative maintenance

* Fully integrated unit with ransformer aption
*Low height, minimum array shade *Pramium efficiency
set back * Smallest footprint
sUser navigable LCD display *Uptime guarantee option

The Solectria Renewsbles SGI 225, SG1 250, 361 266, SGI 300 and
561 500 are rugged, DSP-controlied, premium efficient PV inverters
for grid-connected commercial and utifity 3-phase PV and

storage systems. With peak inverter power electronics

efficiency over 98.5% (over 97% including the transformer and
filters} and fully integrated packaging, these inverters set a new
industry standard for efficiency, ease of installation and use,
reliability and installed cost. Made in USA.

APPLICATIONS

* 225-500kWAC, B0Hz, 4B0VAC (BUGVAC option}, 3-phase,
grid-tied commercial PV systems (200-800kWDC STC array)

* Multiple inverters can be used fogether in any combination for
TEORW, 1MW and multi-MW PV systems

* Conveniently designed for mounting In full sun, drving rain
and drifting snow: rooffop/ground or indoors, low height

FEATURES & OPTIONS

s Fully-integrated design includes transformer, filters, integrated
AL & OC disconnects

* Indusiry-leading overall efficiency including isoiation
transformer

* Simple set-up and connections (connect OC from PV
combiners and 3-phase AC connections)

«Precision USP-controlled Maximum Power Tracking Algorithm
s High-reliability design, based on 20 years of power elecironics
developrment, includes modular, sealed power and signal
electronics unit and high-efficiency magnetics

* Fused DC sub-combiner (6-32 fuses, 70-400A)

* Optional SOLZONE sub-array current moniforing

* Optional integrated revenue-grade metering

« Optional positive grounded version

SMARTGRID FEATURES FOR ELECTRIC UTILITIES {

*VAR support to minimize transmission losses
s Low-voltage ride-through capability
= Remaote control and command

CONNECTIVITY

«R3485, MODRUS RTU standard for communication with
SCADA gystem

* User-navigable LCD display

»SolrenView Inverter-Direct deta monitoring option; compatible
with other web-monitoring services

SAFETY FEATURES

* Elecironic temperaturs protection

= 5O ground-fault detection and nterrupt

* Current limit protections

+Specifications: UL-1741, IEEE-1547, CBA 22.2 #1074,
IEEESB2.45, FOC-18 Part A

B0 Mearineck Siepet, Boliting 9, Law s DAL 1243 UBA TRl 978883 U700 Fox 574
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YL 255 P-32b / 1810x990 SERIES Power Your Life

; ABOUT YINGLI SOLAR
Y1235 P-32b. YL 240 P-32b . YL 245 P-32b
¥i 250 P-32b, YL 255 P-32b Yingli Solar is a vertically integrated manufacturer

of solar photovoltaic modules. Under one roof we
manufacture our ingots, wafers, cells and modules.
This ensures that we can tightly control our material
and production quality, offering our customers leading
product durability and sustainable performance backed
by our 25 year limited power warranty*,

PERFORMANCE

>> High efficiency, polycrystalline solar cells with
high transmission and textured glass delivering a
module series efficiency of up to 14.2%, minimising
installation costs and maximising the kWh output
of your system per unit area.

»» Power tolerance of +/-3% minimising PV system
mismatch losses.

QUALITY & BELIABILITY

>> Robust, corrosion resistant aluminium frame
independently tested to withstand wind loads
of 2.4KPa and snow loads of 5.4KPa ensuring
a stable mechanical life for your modules.

>> Take confidence in our modules with a 5 year
limited product warranty and a 25 year limited
power warranty®,

»> Modules protected by box during transportation and
with 21 modules in a box on-site waste is minimised.

> Modules independently tested to ensure confor-
mance with certification and regulatory standards.

>» Manufacturing facility certified to 150 9001 Quality
Management System standards.

10 years at 90% of the minimal rated
s at 80% of the minimat rated power output

* i compils sz Warranty Yerms and Sondifions
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Poweroutput W 2350 2400
Power outpot tolerances %} +-3 #-3
Module Efficiency (%] o 4
Voltage at Proax, Vo vl ‘ 32.0 32.2
CurentatPmax i, AL 734 745
Open circuit voltage V| fvi 40.5 4055
shortcircuit corant ], TAL - 800 - 803
&fam sgs?sm Voltage vl

HOCT {Nominal Operating Cell Temperatare)
Temperature coefficient beta of i
Temperature :ualﬁ:‘kk:nl;qlpﬁa olV_ o

Temperature coefficient qamma of P o

o

MECHANICAL PARAMETERS
Dimensions (length (sim] / width (mum] / thickness [mm))
Thickness with junction box [mm]

Weight (ke

e

box

Jﬁqclhﬁ&o&ﬁmmhm (length / width / thickness [mm])

Pasitive cable & negative cable (manufacturer / fength fmm} /
cable cross-section [mnr’])

Plug connector {sﬁéﬁnféctﬁmliyﬁ ] pmim glecﬁgi :
Front ewzéf {material / thickness (mml}
Cotf typs (quantity / ie’cnpemﬂ{ e
Eﬂoapsn!atieﬁ materialy
Rear cover (material { thickness mmj)

Frame {material}

3

OPERATING CONDITIONS

§

nwmhﬁq temperature 120}

Maw. wind lead / Max. snow lead [Pal

Hurber uf mofules por by

Boy size tength [mml / width (mm] / depth Dmm])

i 1 pr degree / number of diodes)

YL235P-32b YL240P-320 YL 245P-32b YL250P-32b YL 255P-32b

50 00 - w50
o3 o3 3
o 142
22 323 25
7.6 774 185
408 409 410
A Shemi A e
1,000 ¥DC
ra -2
/&1 + 0.0008
- -09037
[1/K} - 0.0045

i a,éiﬁ 7996 £ 50,
50
=) 28
CiXt/ipe5/6
:‘ 151 .’kiZE [ 25
CIXi/ 1,200/ 4.0
‘IC-!‘-‘_J' uy ;ul;mm e J.'lrik"s.rli-'nchlr:c ,.f“!l-'i!,!;, )
Tempered Glass, 4.0mm
2 ééi‘nn:vrrfngrm?yiiﬁ‘é;ﬁf‘?bi mird
Ethylens Yinyl Acetate (EVA}
" Lo~ PET- PYDF /0,287 -

robust anodized sluminum aligy

-4 te » BS

ZAK] 544

Box Gross wolght i kg

Bezes por pallet

i ta does not ref ity and they are not part of the offer,
s

& for com ¢ module types.

Yingli Green Energy Holding Co. Ltd,
commerceByinglsslancom
o086 - (01212 - BR2SRG2

wwwyinglisolancom
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1,810 mem
1810 mim

9 mm

50 mm
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. SECTIONA-A -

A Electrical equinment,
check with your installer
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