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Progress and Key Technology Prospects in the Renovation
and Upgrading of Old Wind Farms

XU Yang™, CAI Anmin, ZHANG Liying, JIA Rong
( China Huaneng Group Clean Energy Technology Research Institute Co., Ltd., Beijing 102206, China )

Abstract: [Objective] The renovation and upgrading of old wind farms through "replacing small with large", fully tapping into the value
of existing wind and land resources, and improving the efficiency of existing wind farms, is an important guarantee for promoting the
development of new energy and achieving the "3060" carbon peaking and carbon neutrality goals. [Method] This article provided an
overview of the current status of wind farm renovation and upgrading, investigated the policy situation, conducted research and analysis
on typical renovation and upgrading projects, and summarized the experience and existing problems of current progress. [Result] The
national policies for the renovation and upgrading of old wind farms are clear, local policies are gradually being implemented, and the
external environment is improving. The advanced experience of successfully renovated old wind farms includes actively communicating
with regulatory authorities, fully benefiting from policy dividends, fully utilizing old wind farm equipment, effectively reducing
construction costs, developing technical solutions tailored to local conditions, and achieving cost reduction. However, large-scale
renovation and upgrading still face significant problems such as prominent new energy consumption issues, difficulty in capacity
expansion and renovation, increased uncertainty in electricity prices, and incomplete asset recovery paths. [Conclusion] To further
enhance the efficiency of the renovation and upgrading of old wind farms, the industry still need to focus on the applicability of policy to

the boundary conditions of renovation projects, selection of wind turbines, optimal layout of wind farms, consideration of environmental
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benefits of renovation of old wind farms and selection of reasonable financial evaluation methods, among other key directions, to

promote the healthy, green and efficient the renovation and upgrading of old wind farms.

Key words: old wind farms; renovation and upgrading; wind farm technology; environmental benefits; financial evaluation

2095-8676 © 2025 Energy China GEDI. Publishing services by Energy Observer Magazine Co., Ltd. on behalf of Energy China GEDI.

This is an open access article under the CC BY-NC license (https: //creativecommons.org/licenses/by-nc/4.0/).

0 3l

T K & i GE, ZIHX B RAR, W
BTN, #2023 4R, 38 E X BT R LA =
iKE] 0.441 TW, Horbizs 14t 15 a B2 5 ik #)
12 GW., 2020 49 H 22 HZIrRB A E RS L, 2
VT F2 I R R EDEE 2030 4 FiS2 BURR HEBUA I,
FFAE 2060 4EHTSEIAR TP, [FAE, S S A5 ie A
S A g2 FRRIE, B 2030 4, 4 XUHL . K PHAE
S MR N EDR AR 1.2 TW LA b, 30057 8 XU
TP T H AT RSP, “3060” Hix
P, KR RISk T X —A~ &4, BiEIT A
B A AN BT A 0, 7 S XU PR 7 P RIS 28 1 . AR
AR GG T s, #k 2 PR oK, FRE B XU
IBATAERRE 15 a MBS 30.044 GW; 2| “H
7R, ZHER IR E] 97.514 GW.,

400

il

LR R
% 300

=
@ 200}
=

=
100 F

O O O >
O L ¥ N
ISEESNENEN

B 1 HEREEREENERL
Fig. 1 Wind power installed capacity in China
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Fig. 2 National policies related to the renovation and upgrading of old wind farms
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Tab. 1 Relevant policies for the renovation and upgrading of old wind farms in various regions
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Tab.2 Summary of research information on the "Replacing Small with Large" typical projects in China
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Fig. 4 Schematic diagram of the influence of mixed exhaust flow
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of fans with different hub heights
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