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Uptower GBX
Repair

)

Craneless GBX Csmposite Repaif

Exchange
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PowerlUp curve

52 - - - - -

Original power curve

Customized suite of
hardware & software
upgrades to increase AEP

Power (kw)

Wind speed (m/s)
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1.X 2.XI3.X
Technology Turbines Turbines

Varioble Rating

Aerolp

Application of technologies ultimately are based upon your as-running turbine
configuration and the results of a mechanical loads assessment (MLA)

¢ AeroUp pockage is turbine model specific and may include any combination of the
following; vortex generators, chord extensions, and serrations

*  Actuol AEP% gains may vary based on site specific constraints and the results of the MLA

3.2 GE ~HE - EIER K E B

GE A HEI AT 2016 48 B 1y JB\ #% 2L 35 51 & B £ 5 I Bl A % 9 1
EHEME > MEREERERABRBEDE 20 FIREF - B RRE
ARG R PSRV R BT M AR IR R B i OR B BT 1R T
{E A R HA(5-20 R )RR Mh > s - AR H(ME 3) > HHER
EREEDHENE TR ESE(EERLY 70 AR 7T AR FHZkE
ERFRAESEME 1.5 W MHESEN G - BR - S =
A 4 PR R4 B AR FAEUE N E R B AT B AvAE B
ZB B (1)1.5 MW-70m F2FF 2 1.5 MW-82.5m~ (2)1.5 MW-77m 25+ &
1.6 MW-87m~ (3)1.5 MW-77m $2FF2% 1.6 MW-9lm -

FE(1)1.5 MW-70m $27FZE 1.5 MW-82.5m AU E T » fELE 37 i 1% >
OREd BB AR - B4 - W ISR ML TR o HerWR e - TE
RER - EH - SFFEBRGEUE 4 R 2 HPBEFIEREERERL

HAT0 A RFEHAZE 82.5 AR K& - &9n LARE A 1.498 75 oy RO H A%
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¥ FEZT R B A0 14~25%09 3 E & -

MAE(2)1.5 MW-7Tm $2F- 2 1.6 MW-87m (VL +F » FE & FE L% >
OB BB FLBE ~ S5O0~ TIEACHUGR M - BP0 RAE YRt DL T IR 0 H
ERAERER - TR - SEERGENE 5 R 3) > H P RE T H
HAERE B 77 A REHHRE 87 N Rtk > YA LU 1.289 ¥ 5 &2 KAy
HAE - HEELY R0 12~22907 FHE R EE -

REBEAE3)L.SMV-7Tm 22 1.6 MW-91m Y ZE 7 » £ &Kl 1% >
OR B JEBEEL B ~ BE AR - TEERAVELH ~ B0 AE RS L TR > H
BRI ERER - TR - BEERGEAOE 6~ R 4) 0 HRE 77
A ER 77 A REHRZE 91 A RM& > YA LU 1.848 ¥ 5 & KAy
AR > FH ¥ E LY R 5 0 20~30%HY B EE -

New drivetrain ’
arrives

New RePower units
up and running

New drivetrain
installation

3. AR RS ke ERZE RSN T AN RGEHEF R
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GE 1.5-70 to 1.5-82.5

RePower

Pitch System

lad
Main Bearing

Pillow Block Hsg

M

€) Foundation

9 Down Tower Assembly
G  Tower

Nacelle

Hub

Blade

= component replaced

() =original components

Common

with Commo|
1.5-70 1.85-8.
v
v
v
v
v
v
v
v
v
v
v

v
v
v
v

v

39% increase
in swept area

B 1.5 MW-70m €2 1.5 MW-82.5m B9 & # Fic 4 ¥ 11 &

Proven 40m blade design

Upgraded to latest advanced controls technology; adding ALC, more monitoring
Larger bearings for larger rotor

Stronger pitch drives for larger rotor

More reliable pitch system

Larger hub for larger rotor

Improved drivetrain - longer life

Improved drivetrain - longer life

Improved drivetrain - longer life

Improved drivetrain - longer life

Robust bedplate design

Assessed and passed for additional 20 years life
More robust yaw bearing

More robust yaw drives

Generator replacement or refurbishment

Upgrade non-GE converters to GE converters (1.5-77 version)

12



GE 1.5-77 to 1.6-87
RePower

@ Foundation
Down Tower Assembly

Tower

®
©
@  Nacelle

Hub

Blade

28% increase
in swept area

= component replaced

(M =oriainal components

5.8 1.5 MW-7TTm 8 A2 1.6 MW-87m (I E BRI 4 ¥ K HE

RIEAELS W-TTmngZ2HAZE 1.6 W-8'Tm VEBREHHRE

Common Common
with with 1.85-
Component 1.5-77 87 Comments

v Proven 42m blade design
v Upgraded to latest advanced controls technology; adding ALC, more monitoring
_ v Larger bearings for larger rotor
m v Stronger pitch drives for larger rotor
m v More reliable pitch system
_ 4 Larger hub for larger rotor
m v Improved drivetrain - longer life
v Improved drivetrain - longer life
v Improved drivetrain - longer life
v

Higher torque gearbox for better operability and reliability
Assessed and passed for additional 20 years life
Assessed and passed for additional 20 years life

Assessed and passed for additional 20 years life

v Refurbishing te current GE specifications for higher performance
v Existing power conversion system assessed and suitable
v Eliminates repair issues

N By

Assessed and passed for additional 20 years life

13



GE 1.5-77 to0 1.6-91
RePower

@ Foundation

Down Tower Assembly

Tower

® ®© ®

Nacelle

Hub

Blade

40% increase
in swept area

= component replaced

&

@) = original components GE Company Proprietary & Confidential

6. JBHE 1.5 MW-7Tn 2 F 1.6 MW-91m HY 5 R T 4 % IR B

RA4BBELS W-TTngZ2HAZE 1.6 W-9Im IEBREHHRE

- Common Common
with with 1.85-
Component 1.5-77 87 Comments
New blade design based on proven 56.9 and 63.9m blades; scaled
v Upgraded to latest advanced controls technology; adding ALC, more monitering
v Larger bearings for larger rotor
v Stronger pitch drives for larger rotor
v More reliable pitch system
_ v Larger hub for larger roter
v Improved drivetrain - longer life
v Improved drivetrain - longer life
v Improved drivetrain - longer life
m v Higher torque gearbox for better operability and reliability
v Assessed and passed for additional 20 years life
v Assessed and passed for additional 20 years life
v Assessed and passed for additional 20 years life
v Assessed and passed for additional 20 years life
m v Refurbishing to current GE specifications for higher performance
v Existing power conversion system assessed and suitable
v Eliminates repair issues

14
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100% -

96%

94% T | | | !
1 2 3 4 5 6

Year of Operation

Availability (%)
O
oo
*
?ﬁ
m
-
-~ ” - }
w
VO
*

__100% -

X GE

> 98%, .__,.-0—.-..__.-\

5 96% - SP N

3 L
S 94% I | I |
<

1 2 3 4 5

Year of Operation

B 7.CEAEBEBIURBHERE 2 EESHTHHREENRE

B 8.CEATZEBRFT LETERENNSGEEBE
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3.4 GE /=] - [z 3 JE B B g B 4 B X

GE 7 & [ fa Jo\ 1 5% fF 5 122 19 A 5 197 S0 (0 s PT TEL G 1% 15 4R,
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FORBE DT » DU B R N R R e 1% 8 OR R R Y 4 (B 7
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SCADA(supervisory control and data acquisition);ik b B MU 85
H > B B 0w & EE - S8 DUk 160 {# DR Ay B ) {5 8)
F 4R TR B FE IR OB U B o R R A A R T BT O R R AR R
1B > P AT B — S BF 2H R ER S LR B Y R BB 43 i SR A — R TR
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(Salzbergen)fi1 3% B 4t &9 N A9 3 5¢ N 52 3% 4l (Schenectady) » £ 2 &M 2
BR&J 10,500 A% LA - 1f ~F- 2 (o] A d B B IR 00 /Y B T 49 6 97 8 o
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3.5 GE ~ =] - B B i B R R

B GE 2 5] 2006 7 17 JE 1% 55O K 4k 58 DU - U HY =] A1) 224
94% % 2010 FHFZEF] 908%1% » £S5 IR 08+ DRI A% » FHZ
SE()E#E 600 &40y T2 Bl f £ fle AN B Ay 1 B 458 ~ (2) {8 4 (2 B 4%
B0 BY Bl S 8% ~ (3) 150 DA R AY B R 1R U & 3R R B AR 1 A e A U R M
1 KRESEHROEB/NAHEE > DLE#eHRERHEENEBLE - 4)
&) 6 oy g HY PR 2R (0] 7 A PR A SRR IR0 - 1 2 2 B R JEC B Y & R R A
RKE - (A0E 12)

T AR AR Y B fir B35 Ba AN+ RE St ST ol JeE A R g 4 4 e R AR =X
oS B AR H B R S R DUE B RS 2E TR R R IR GRS R
R B W HE - i B2 SE DR AV PR Y E BN H E DR R o B DUE AR 1S
T &5 & 5 25 21 (o 5% 145 4 38 i (L - 31 0 28 2 B B9 9088 o0 M 2R R 71 T
SEMETOMERE o 2 T 2 0 HL Y o JE AR 5 B RGP Hg B TR R - i 1% GE
ANEIERFENEELE oM EH T BEEE T FL2HEA
e A B ) THOH B E B N ET EMN BB R G KU ESHEHRTHERM
R EEERR -

B Fleet 98% 150+ rul g
: TF . + ruies an
= availability 325+ suppliers )
& algorithms
Right ts right
% gt parts right away Early anomaly detection
S
o 2R i
= . epair .
= +
3 120+ engineers Development Centers 6 minute
Committed to fleet reliability . Remote Return to Service rate
94% Reduced downtime
T T T T T T T T T T T 1
'06 ‘07 '08 '09 '10 '11 '12 '13 '14 '15 '16

Time Based

Timely delivery of maintenance with laser focus on uptime

Production Based

More production with strategic maintenance during low wind periods

B 12.GE A S E# 2006-2016 By & F FH R & H

Our Guarantee
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3.6 GE A E]-Trent Mesa &35 (B2 GE K AEP BL5#i3K)

GE A =] 1£ 5= B 18 JN & 55 [ &8 J7 /2 =] (American Electric Power, AEP)
A E Trent Mesa B35 » fEEHE S ILA 100 & 1.5 MW A Y &
> HEEERAIE 2001 422 2021 F > RO FHEEE A LEEH
R HIRTEEER 1.5 MW BAIMEE - 11 &8 iy 3 84 R A4
7€ 2003 £ 2023 4F » SR 255 EGH HAY > Br TR B3R 58K
RuERE GE A =) B PR Ay Rl A Be 1% ROE e g 04 > B —HEZEHD
TFEHZESET AEPHAERTE GE A ERHEEENEDE
o HEi i AEP ¥ GE /& &) |y 1 fiE 55 A7 & /& & 40 fn] ? %5 A % 5F i H
BAAEZETE > AIAE A EEAE ZAMEE 1.5 MW # B IE 35 55 & /Y 5= 22
2% o N B0y 7 5 I [ R 22 ) A BR - e fE DA T 3 1 1 % 1 R
28K 0 DLRCE R TE b B B 2R K B M B ek e AR E E RIS Y o (MIE 13)

o LA 1 SR GE AT RFEMESTE?

® GELHEE - CGE R EILEMERE T " Repower 51 & , - %
SPEIE R T AEILEN 1.5-70 F11.5-77 MR B E ¢ 0 DU ho AR
TRAEE W RN EHFE S TH RS HERE 20 F - B HIE
WA SR AT AT IE R & 25~40 M F a1 A 2R AN 20 F5%
it&Fdn 0 25 K1k 0 GE &858 pl T # 8 300 2R B B HY T1F - d6 78
SR 2017 EEATERBEEG -

® AFEP 7\ E//E/Z& ‘- 7E Trent Mesa B35 1Y BV PRLT 2 2021 4F > #
RFTE T Al 2 S E R IEZ Y T Repower 51 & | -

® HEGHKEE 2 BESEIENMBRRREBAEINEAMERTE
HY fR B SLEIEF T 2

® GEZ' A& - BT T 5 Ay 2o B 5 R R B LY
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ERTEERNEELEREE RS 0 BRI RETHFE
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B L5575 [/ 42K H SCADA HY Bl 28 A & e 2 & it B g b vy L R
st - RAMEAESUNRER Z%& > UFRBBESIRT? IER
FEERNERE ERSEY ?

GE 2\ 5] /o7& © #i73 GE /X&) £ Fl SCADA B8 A F By A% 5 5 A2
RFar et (b - H2 WA 558 oK% 5 52 Ay £ 88 5 1Y 77 2
B REEEIGRE ER - F o DITE T TR S R 1R R E AR &
HAE -

ZI G a5 A 5 ° GE 7> 5] 40 {7 B 9% B B Ry 35 SR B B B I 2

GE 2\ 5[5/ © GE X 5] 1R 15 $6 55 J 50 A0 23 17 B 98 17 3 5 5F
i REHETEEEERE  DEIEEELEPLEETEH
af af fifi ZAL -

B 25 57 ¢ E7 /& 6 GE 2> E5] 4] B ) 88 28 78 1Y 48 BE P M s K R
B
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