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Design and verification of increasing power generation for 2 MW wind turbine
based on blade tip extension

DUAN Haoxiang, ZHANG Chao, ZHU Xinglong
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Abstract: Due to the disadvantage of production technology and design level, some problems are created to the
wind turbines built in early, such as annual power output is low and of wind field efficiency is not high. Compared
to using whole new wind turbines, blade tip extension technology is a promising and economic method to increase
the power output of 2MW level wind turbines built in early. The basic principle of power generation improvement
of wind turbine based on blade tip extension technology is analyzed. The overall scheme of blade tip extension
is designed. The design scheme of blade tip extension section is introduced in detail from four aspects, such as
pneumatic design, structure design, bonding design and lightning protection design. The system simulation platform
based on Bladed software and Focus software is built. The simulation results show that the annual power generation
of the wind turbines can be increased by up to 9.5% by the developed blade tip extension. The rated wind speed of
the wind turbines can be reduced to 9.1 m/s. It provides a feasible scheme for MW wind turbines to increase the

power generation in wind farms during low wind speed field.
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Fig. 1 The trend of peak changes in electric field intensity at different times
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Fig. 2 Schematic diagram of blade tip extension section model
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Fig. 3 Structural form of blade tip extension section
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Fig. 4 Layout diagram of lightning arrester
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Tab. 1 Original wind turbine system parameters

RGBH ZHE RGESH
HE T2 MW 2 TR 115=0.14
W HHE / (r/min) 14.5 P REE / (m/s) 7
HBGE /m 80  AUCPHMIRIAE (°)  £38
i H 3 3sFERMGE (14E) /476
(m/s)
K /m 54.38 10 min PEXXGE (142) 34
/ (m/s)
B WG /(m/s) 9.5  3sBEXME (504 /595
(m/s)
PIAN K /(m/s) 3 10 min FEXAGE (50  42.5
)/ (m/s)

I X /(m/s) 22

(2) i X R KL K v o bl oy A

B 6 ok i R 3 K i JE XU H AL 2H T 3R
k. mE6R S, R IEAC G KR BUE K i
9.5 m/sPEF9.1 m/s, Xz B A JE K Ja A
JRCHEER B RUBLAILAL I J fie KR Eh R R B HR T,

2024%E18 - @i bl | 129



ARt |

Engineering Design

1.4
1.2
1.0

BB
oA
=

]

W 0.8

R

= 0.6
04
0.2

0 10 20 30 40 50 60
B S /m
(a) T+HEE

BB
bl
=

0 10 20 30 40 50 60
5B B/m
(b) AiRfH

S
1.0 TR

0 100 20 30 40 50 60
- B B
(c) %

0.5

0.4 AR
K
& 03

Dh# A&

0.2

0.1

0 5 10 15
i b
(d) FHFEARH
El5 MREKIIE&ESIHEESERILL
Fig. 5 Comparison of aerodynamic performance parameters

before and after blade tip extension
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Fig. 6 Wind turbine output power curve before and after blade

tip extension
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Tab. 2 Theoretical annual power generation and improvement

rate under different wind speeds after blade tip extension

FPYNE/  ERHTAEE/  ERKEREE/ RIHE

(m/s) (MW-h) (MW-h) (%)
5.5 2709 685.87 2967 455.02 9.5

6 3331963.13 3618517.48 8.6

6.5 3946 696.25 4254 405.89 7.8

7 4538 774.39 4860 915.02 7.1

7.5 5098 674.01 5429 710.59 6.5

8 5621 099.19 5956 676.06 6.0

8.5 6103 558.73 6440 383.28 5.5

9 6545 271.89 6 880 892.14 5.1

9.5 6946 289.93 7278 933.37 4.8
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