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A Structural Assessment of High-Altitude Wind Technology, Grid Integration, and 
the Future of Clean Energy Economics 
 

 
 
Executive Signal 
 
On August 22, 2026, China's domestically developed S4000 Stratosphere Airborne 
Wind Energy System (SAWES) completed a full-process flight validation test at a 
test base in northwest China. The system reached a maximum operating altitude of 
4,000 metres—the first time globally that a floating wind power system has been 
reported to successfully generate electricity at this altitude. 
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This milestone represents a potential structural shift in the engineering feasibility of 
high-altitude wind power. The S4000, an upgraded iteration of the commercially 
deployed S2000 system, employs a helium-lifted aerostat platform—67 metres long, 
40 metres wide and 23 metres high—to access wind resources at altitudes where 
wind speeds are higher and more consistent than at ground level. With a reported 
design service life of 20 years and direct grid compatibility, the system is positioned 
to serve desert, plateau and island energy supply scenarios. 
 
The validation confirms that the S4000 can complete the tested operational sequence 
under the reported test conditions. It does not yet establish long-duration reliability, 
commercial-scale economics or bankable project performance. The structural 
question is not whether the technology works in a test environment—it does. The 
question is whether it can scale to a point where its cost structure fundamentally 
reshapes the economics of power generation, and what this implies for existing 
energy infrastructure, capital allocation and the global renewable energy landscape. 
 
What Happened — Confirmed Facts 
 
Event: S4000 SAWES Full-Process Flight Validation — August 22, 2026 
 
The S4000 Stratosphere Airborne Wind Energy System, independently developed 
by China, completed a comprehensive flight validation test at a test site in northwest 
China. The test covered the full operational sequence: ascent, station-keeping, power 
generation testing and smooth recovery. All performance indicators met the required 
standards, demonstrating the system's reliability in complex and extreme high-
altitude environments. 
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Key technical specifications (as reported): 
 
· Maximum operating altitude: 4,000 metres 
· Dimensions: 67 metres long, 40 metres wide, 23 metres high 
· Propulsion: Helium-lifted aerostat platform carrying lightweight power generation 
modules 
· Design service life: 20 years 
· Grid integration: Directly adaptable to mainstream power grids 
· Deployment suitability: Reported to be viable across the vast majority of Chinese 
regions 
 
Development context: 
 
· The S4000 is an upgraded iteration of the S2000 model, which had already 
achieved commercial deployment 
· The S2000 completed a 1,000-metre test in January 2025, generating 100 kW of 
power 
· The S4000 features a new configuration with comprehensively improved 
performance 
· The system is developed by Beijing Linyi Yunchuan Energy Technology Co., with 
research and development centres in Changsha and production facilities at the 
aerostat assembly centre in Yueyang Economic Development Zone 
· Strategic partners include the Chinese Academy of Sciences Aerospace 
Information Research Institute and Tsinghua University 
 
Policy context: 
High-altitude wind power has been incorporated into China's 15th Five-Year Plan 
for Renewable Energy Development as a key new clean energy technology, 
according to official state media reporting. 
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Sources: CCTV News, China National Radio, Hunan Daily, Global Times, People's 
Daily; public regulatory and company disclosures 
 
Evidence — Observed Signals 
 
1. Technical validation signal 
 
The successful completion of the full-process test—ascent, station-keeping, power 
generation and recovery—validates the system's operational viability under the 
reported test conditions. This moves the technology from the iterative development 
phase toward engineering deployment. 
 
Signal interpretation: The technology has passed an important engineering milestone, 
but extended operational testing is required to confirm reliability. 
 
2. Cost trajectory — Reported estimates 
 
The S2000 predecessor has reportedly accumulated over RMB 500 million in orders 
as of 2025. Company- and industry-reported estimates indicate that current costs are 
approaching those of conventional wind power. The development roadmap targets a 
levelised cost of electricity (LCOE) of RMB 0.03 per kWh by 2028—below the 
current average cost of onshore wind power. 
 
Reported cost advantages of floating wind power systems: 
 
· No large-tonnage tower construction required, with claimed material savings of 
approximately 40% 
· LCOE reduction of approximately 30% compared with conventional onshore wind 
(reported estimate) 
· Construction costs approximately 60% of onshore wind (per 1 MW installed 
capacity) (reported estimate) 



MLJC Intelligence™ |  
Energy & Infrastructure | 能源与基础设施 
China – The Stratosphere Airborne Wind Energy System 
and the New Frontier of Renewable Power  
中国——平流层空中风力发电系统与可再生能源的新前沿
                      

 

. 
 

  

JYInternationalEducation jy_international.education 

jy_healthcare.edu https://whatsapp.com/channel/0029Vb8UcbQDjiOiG9fGdX0t 

@JYHealthcareGroupSdnBhd 

www.jy-holding.com 

· Lower maintenance costs and rapid relocatability 
Signal interpretation: Reported cost estimates suggest a potentially disruptive cost 
trajectory; these remain forward-looking projections until independently 
demonstrated at commercial scale. 
 
3. Market demand signal 
 
The technology addresses previously inaccessible energy supply scenarios: desert 
regions, high-altitude plateaus, and island power systems. These are areas where 
conventional wind and solar infrastructure faces significant deployment challenges. 
 
Signal interpretation: The technology has identified a market niche where 
conventional renewables face structural constraints. 
 
4. Policy signal 
 
Inclusion in the 15th Five-Year Plan for Renewable Energy Development signals 
high-level strategic prioritisation, according to state media reporting. The official 
framing describes the S4000 test as "filling a critical gap in the engineering 
application of China's high-altitude wind power technology". 
 
Signal interpretation: Policy support is aligned with the technology's development 
trajectory. 
 
Evidence Boundary 
 
This assessment distinguishes between: 
 
· Reported technical performance (CCTV and state media confirmation of test 
completion) 
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· Company or industry projections (cost targets, market positioning, scalability 
estimates) 
· MLJC structural interpretation (our assessment of potential implications) 
 
Successful validation is treated as evidence of technical progress, not as proof of 
commercial scalability, long-term reliability or economic superiority. Cost targets 
and deployment projections remain forward-looking until independently 
demonstrated at commercial scale. 
 
The following analysis therefore treats the S4000 milestone as a signal — not of a 
transformed energy landscape, but of a technology that has reached a point where its 
potential merits serious structural attention. 
 
Structural Interpretation 
 
MLJC Assessment — Structural View 
 
If the reported technical performance and cost projections are validated at scale, 
three structural forces could converge. 
 
First-order effect: The unbundling of wind power from geography 
 
Conventional wind power is constrained by geography—it requires specific wind 
regimes, land availability and transmission access. Floating wind systems could 
unbundle the resource from the location. By accessing the more consistent and 
powerful wind resources at altitude, the technology could be deployed across a far 
wider geographical range. This would fundamentally alter the resource economics 
of wind power — but only if cost and reliability targets are achieved. 
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Second-order effect: The potential compression of the renewable cost curve 
 
The S4000's reported cost trajectory—targeting RMB 0.03/kWh by 2028—would 
place it below the current LCOE of both onshore wind and coal-fired power. If 
achieved, this could represent a "negative green premium": clean energy that is 
cheaper than fossil fuels without subsidy. This is the inflection point that renewable 
energy has been pursuing for two decades. The achievement of this target at 
commercial scale remains unproven. 
 
Third-order effect: The redefinition of asset risk 
 
If floating wind systems achieve their cost and scalability targets, the concept of 
stranded asset risk could expand beyond coal plants to include conventional wind 
farms—particularly those in suboptimal wind regimes. The capital stock invested in 
ground-based turbines could face earlier-than-expected obsolescence. This is a 
potential structural risk, not a current reality. 
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Causal Hypothesis 
 
MLJC Causal Hypothesis — To Be Tested 
 
The above observations are consistent with the following structural hypothesis: 
 
1. High-altitude wind resources could become commercially viable if reported cost 
targets are achieved at scale. 
2. The geographical constraint on wind power could be substantially relaxed. 
3. The cost of renewable electricity could fall below fossil fuel parity without 
subsidy. 
4. New infrastructure investment could shift toward airborne systems. 
5. Existing ground-based wind assets could face accelerated depreciation risk. 
 
This hypothesis is contingent on the successful commercial scaling of the technology. 
It requires further validation through extended operational testing, production 
scaling and independent cost verification. 
 
Transmission Mechanism 
 
Technical validation → Cost reduction trajectory (reported) → Scalability 
demonstration (to be confirmed) → Grid integration → Displacement of 
conventional generation → Capital reallocation → Asset valuation shifts 
 
The mechanism works as follows: 
 
1. Cost displacement: If the RMB 0.03/kWh target is achieved at commercial scale, 
airborne wind could become cost-competitive with coal without carbon pricing. This 
would shift the marginal cost curve of the entire power system. 
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2. Infrastructure substitution: Floating systems require no tower construction, no 
concrete foundations and minimal land use. This could reduce both capital 
expenditure and construction timeline, potentially accelerating deployment cycles. 
3. Grid integration: Reported direct grid compatibility means the technology could 
be integrated into existing power systems without significant new transmission 
infrastructure. 
4. Asset revaluation: The potential obsolescence of ground-based wind assets—
particularly those in marginal wind regimes—could trigger revaluation of existing 
renewable energy portfolios. 
 
Cross-Market Implications 
 
Power Generation: The reported cost trajectory of airborne wind represents a 
potential competitive threat to both conventional thermal generation and existing 
wind assets. The "negative green premium" would fundamentally alter the 
economics of power procurement—if achieved. 
 
Infrastructure: Traditional wind farm construction—towers, foundations, 
transmission—could face potential demand reduction. Materials (steel, concrete) 
and construction services could see structural demand shifts. 
 
Commodities: Reduced demand for conventional wind infrastructure materials (steel, 
copper for transmission) could affect commodity markets, though these effects 
would be gradual and contingent on large-scale deployment. 
 
Capital Markets: Renewable energy asset valuations may need to incorporate 
technological obsolescence risk. Existing wind farms in suboptimal locations could 
face accelerated depreciation if airborne wind achieves commercial viability. 
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Policy: The technology aligns with energy security objectives by potentially 
reducing dependence on imported fossil fuels and enabling domestic energy 
production in previously inaccessible regions. 
 
 
Market Interpretation Risk 
 
The market may be exhibiting the following cognitive biases: 
 
1. Underestimating the cost trajectory 
The RMB 0.03/kWh target may be dismissed as promotional. However, the S2000 
predecessor has reportedly demonstrated commercial viability with over RMB 500 
million in orders. The cost reduction pathway is supported by material savings 
(claimed 40% less material, 30% lower LCOE) that are structural rather than 
speculative—but remain company-reported estimates. 
 
2. Overestimating the timeline to displacement 
Even with successful technical validation, scaling production, securing regulatory 
approvals and building supply chains will take time. The technology is not an 
immediate disruptor but a medium-term structural possibility. 
 
3. Misattributing the driver 
The driver is not merely "Chinese technological ambition." It is the fundamental 
physics of wind resources—higher altitudes offer more consistent and powerful 
winds, and the economics of accessing them are improving. However, this advantage 
must be demonstrated at commercial scale. 
 
Scenario Analysis 
 
[MLJC subjective scenario assessment, not a statistical forecast, does not constitute 
investment advice] 
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Scenario Key Drivers Outcome 
Base Case (Highest probability) S4000 validation leads to gradual scaling; cost 
reductions follow projected trajectory; deployment expands to desert, plateau and 
island regions; grid integration proceeds. Airborne wind becomes a meaningful 
contributor to China's renewable energy mix by 2030; conventional wind faces 
gradual competitive pressure; coal displacement accelerates in specific regions. 
Accelerated Scaling (Lower probability) Cost targets achieved ahead of schedule; 
large-scale production capacity established; policy support accelerates deployment; 
international interest grows. Airborne wind achieves cost parity with coal within 3-
5 years; significant displacement of thermal generation; global renewable energy 
cost curves reset downward. 
Scaling Challenges (Material tail risk) Production scaling proves more difficult than 
anticipated; cost reductions fail to materialise; technical issues emerge in extended 
operation; grid integration faces unforeseen hurdles. Technology remains a niche 
application; conventional wind and solar continue their existing growth trajectories; 
the structural shift is delayed by 5-10 years. 
 
 
What to Watch — Monitor Logic 
 
Variable Current Signal Direction Why It Matters 
Extended operational testing Validation complete; long-duration testing pending To 
be observed Confirms operational reliability beyond test conditions 
Production capacity expansion Changsha R&D centre; Yueyang assembly centre 
Scaling Determines whether technology can move from prototype to mass 
production 
LCOE trajectory Targeting RMB 0.03/kWh by 2028 Declining (reported target) 
Primary metric for competitiveness vs. conventional generation 
Order book growth S2000: >RMB 500m (2025) Expanding Market demand 
validation 
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Policy implementation Included in 15th Five-Year Plan Advancing Determines 
speed of regulatory support and deployment 
International competition Global interest in airborne wind Emerging Indicates 
whether China establishes technological leadership 
 
 
Falsification Conditions 
 
The structural assessment in this paper would be revised if: 
 
1. Extended operational testing reveals significant technical reliability issues that 
cannot be resolved through iterative improvement. 
2. Production costs fail to decline along the projected trajectory, with LCOE 
remaining above RMB 0.10/kWh by 2028. 
3. Grid integration proves more challenging than anticipated, with the system unable 
to achieve stable, sustained grid connection. 
4. Policy support diminishes, with high-altitude wind power deprioritised in 
subsequent renewable energy planning. 
5. Competing technologies (advanced storage, next-generation solar, fusion) achieve 
cost breakthroughs that make airborne wind economically redundant. 
 
 
MLJC Assessment 
 
What we know 
 
· The S4000 SAWES has successfully completed full-process flight validation at 
4,000 metres, according to official state media reporting. 
· The system is an upgraded iteration of the commercially deployed S2000. 
· High-altitude wind power has been incorporated into China's 15th Five-Year Plan 
for Renewable Energy, according to state media. 
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· The technology reportedly offers significant material and cost advantages over 
conventional wind power. 
· The development roadmap targets an LCOE of RMB 0.03/kWh by 2028. 
 
What we infer 
 
· The technology represents a potential structural shift in the engineering feasibility 
of high-altitude wind power. 
· If scalability and cost targets are achieved at commercial scale, airborne wind could 
displace both conventional wind and thermal generation in specific applications. 
· The technology aligns with China's energy security and strategic technology 
objectives. 
· If the reported cost trajectory is validated, the economics of power procurement 
could be fundamentally altered. 
 
What remains uncertain 
 
· Whether the cost trajectory can be achieved at commercial scale, not just in pilot 
projects. 
· Whether extended operational reliability can be maintained over the 20-year design 
life. 
· Whether grid integration can be achieved at scale across diverse geographical 
conditions. 
· Whether competing technologies will erode the cost advantage before it is fully 
realised. 
 
What would change our view 
 
See "Falsification Conditions" above. 
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Beyond the Signal 
 
A 4,000-metre floating power station is not merely an engineering achievement. It 
is a signal about the future of energy economics. 
 
For two decades, the renewable energy transition has been framed as a trade-off: 
clean energy that costs more, requiring subsidy and policy support to compete with 
fossil fuels. The S4000 challenges that framing. If its reported cost trajectory is 
achieved, it offers something different: clean energy that could be cheaper than fossil 
fuels without subsidy. 
 
This is the inflection point that the energy transition has been waiting for. It is also 
the point at which the transition ceases to be a policy debate and becomes an 
economic inevitability—but only if the technology can survive the transition from 
engineering validation to commercial scale. 
 
The question is not whether the technology works—it does. The question is whether 
it can scale. And scaling, in energy as in all things, is not a technical problem. It is a 
problem of capital, supply chains, institutional capacity and time. 
 
S4000 is not yet evidence of a new energy cost curve. It is evidence that the 
engineering boundary of airborne wind power is moving. The next question is 
whether that engineering breakthrough can survive the much harder test of 
commercial scale: cost, reliability, regulation, grid integration, financing and time. 
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http://big5.cctv.com/gate/big5/news.cctv.com/2026/08/22/ARTIReHz2maSPQKgs
z8NupI9260822.shtml 
 

https://content-static.cctvnews.cctv.com/snow-
book/index.html?toc_style_id=feeds_default&t=1787452640201&item_id=589950
1762064062308&channelId=1119 
 
https://www.toutiao.com/article/7676769288102986274/ 
 

https://peoplesdaily.pdnews.cn/china/er/30052988192 
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MLJC Intelligence | 资本市场 

 

高空风电技术、电网整合与清洁能源经济未来的结构性评估 

 

 
 

核心摘要 

 

2026 年 8 月 22 日，中国自主研发的 S4000 平流层空中风力发电系

统（SAWES）在中国西北某试验基地完成全流程飞行验证测试。系

统最大升空高度达到 4,000 米——据公开报道，这是全球范围内浮

空式风力发电系统首次在此高度成功发电。 
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这一里程碑代表了高空风力发电工程可行性方面的潜在结构性突破。

S4000 是已实现商业部署的 S2000 系统的升级型号，采用氦气升空

浮空器平台——长67米、宽40米、高23米——以获取海拔更高、

风速更稳定、持续性更强的风能资源。据公开报道，系统设计寿命

20 年，可直接适配主流电网，定位于荒漠、高原及海岛等能源供应

场景。 

 

验证测试证明，S4000 能够在所报告的测试条件下完成整套操作流

程。但这尚未确立其长期可靠性、商业规模经济性或可融资的项目

绩效。结构性问题的核心不在于该技术能否在测试环境中运行——

它确实能够运行。而在于它能否达到一个临界点，使其成本结构从

根本上重塑电力生产的经济性，以及这对现有能源基础设施、资本

配置和全球可再生能源格局意味着什么。 

 

事实记录——已确认事实 

 

事件：S4000 平流层空中风力发电系统全流程飞行验证——2026 年

8 月 22 日 

 

中国自主研发的 S4000 平流层空中风力发电系统在中国西北某试验

场完成全流程飞行验证测试。测试涵盖完整操作序列：升空、驻空、

发电测试及平稳回收。各项性能指标均达到要求标准，验证了系统

在复杂极端高空环境下的可靠性。 
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关键技术参数（据公开报道）： 

 

· 最大工作高度：4,000 米 

· 尺寸：长 67 米、宽 40 米、高 23 米 

· 推进方式：氦气升空浮空器平台搭载轻量化发电模块 

· 设计寿命：20 年 

· 电网整合：可直接适配主流电网 

· 部署适用性：据报告可适用于中国绝大部分地区 

 

研发背景： 

 

· S4000 是已实现商业部署的 S2000 型号的升级迭代版本 

· S2000 于 2025 年 1 月完成 1,000 米高度测试，发电功率 100 千

瓦 

· S4000 采用全新构型，各项性能指标全面提升 

· 系统由北京临一云川能源技术有限公司研发，在长沙设有研发

中心，生产基地位于岳阳经济技术开发区浮空器总装中心 

· 战略合作伙伴包括中国科学院空天信息创新研究院和清华大学 

 

政策背景： 

据官方媒体报道，高空风力发电已被纳入中国"十五五"可再生能源

发展规划，列为重点布局的新型清洁能源技术。 
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来源：央视新闻、中央人民广播电台、湖南日报、环球时报、人民

日报；公开监管及公司披露信息 

 

证据——观察信号 

 

1. 技术验证信号 

 

全流程测试（升空、驻空、发电、回收）的成功完成，验证了该系

统在所报告测试条件下的运行可行性。这标志着该技术从迭代研发

阶段向工程化部署迈进。 

 

信号解读：该技术已通过重要的工程里程碑，但需进行长期运行测

试以确认可靠性。 

 

2. 成本轨迹——报告数据 

 

据报告，截至2025年，前代产品S2000已累计获得超过5亿元人民

币订单。公司及行业报告显示，当前成本已接近传统风电水平。研

发路线图目标是到 2028 年将平准化度电成本（LCOE）降至 0.03 元

人民币/千瓦时——低于当前陆上风电平均成本。 
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浮空式风力发电系统的报告成本优势： 

 

· 无需大型塔筒建设，据称可节省约 40%的材料 

· 据报告，度电成本较传统陆上风电降低约 30% 

· 据报告，建设成本约为陆上风电的 60%（按每兆瓦装机容量计） 

· 维护成本较低，可快速迁移部署 

 

信号解读：报告的成本估算表明可能存在颠覆性的成本曲线；这些

仍是前瞻性预测，需在商业规模上得到独立验证。 

 

3. 市场需求信号 

 

该技术解决了此前难以覆盖的能源供给场景：荒漠地区、高海拔高

原及海岛电力系统。这些区域正是传统风电和光伏基础设施面临重

大部署挑战的地方。 

 

信号解读：该技术已识别出传统可再生能源面临结构性限制的市场

细分领域。 

 

4. 政策信号 

 

据官方媒体报道，纳入"十五五"可再生能源发展规划表明高层次的

战略优先级。官方表述将 S4000 测试描述为"填补了中国高空风电

技术工程化应用的关键空白"。 
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信号解读：政策支持与技术发展轨迹保持一致。 

 

证据边界 

 

本评估区分以下三类信息： 

 

· 报告的技术性能（央视及官方媒体对测试完成的确认） 

· 公司或行业预测（成本目标、市场定位、规模化估算） 

· MLJC 结构性解读（我们对潜在影响的评估） 

 

成功的验证测试被视为技术进步的证据，而非商业规模化、长期可

靠性或经济优越性的证明。成本目标和部署预测在商业规模上得到

独立验证之前，仍属前瞻性声明。 

 

因此，以下分析将 S4000 里程碑视为一个信号——并非指向一个已

被彻底改变的能源格局，而是指向一项已达到值得给予结构性关注

的技术。 

 

结构性解读 

 

MLJC 评估——结构性观点 

 

如果所报告的技术性能和成本预测在规模化层面得到验证，三重结

构性力量可能汇聚。 
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第一层效应：风力发电与地理约束的解绑 

 

传统风力发电受地理条件约束——它需要特定的风况、土地可用性

和输电通道。浮空式风力发电系统可以将资源与地点解绑。通过获

取高海拔处更稳定、更强的风能资源，该技术可在更广泛的地理范

围内部署。这将从根本上改变风力发电的资源经济学——但前提是

成本和可靠性目标得以实现。 

 

第二层效应：可再生能源成本曲线的潜在压缩 

 

S4000 报告的成本轨迹——目标是到 2028 年达到 0.03 元/千瓦时—

—将使其低于当前陆上风电和煤电的平准化度电成本。如果这一目

标得以实现，这可能代表一种"负绿色溢价"：无需补贴即可比化石

燃料更便宜的清洁能源。这是可再生能源追求了二十年的临界点。

该目标在商业规模上的实现仍未被证明。 

 

第三层效应：资产风险的重定义 

 

如果浮空式风力发电系统实现其成本和规模化目标，搁浅资产风险

的概念可能从煤电厂扩展到传统风力发电场——特别是那些处于次

优风况下的风电场。投入地面涡轮机的资本存量可能面临比预期更

早的淘汰。这是一个潜在的结构性风险，而非当前现实。 

 

 



MLJC Intelligence™ |  
Energy & Infrastructure | 能源与基础设施 
China – The Stratosphere Airborne Wind Energy System 
and the New Frontier of Renewable Power  
中国——平流层空中风力发电系统与可再生能源的新前沿
                      

 

. 
 

  

JYInternationalEducation jy_international.education 

jy_healthcare.edu https://whatsapp.com/channel/0029Vb8UcbQDjiOiG9fGdX0t 

@JYHealthcareGroupSdnBhd 

www.jy-holding.com 

 
 

因果假设 

 

MLJC 因果假设——待验证 

 

上述观察与以下结构性假设相符： 

 

1. 如果报告的成本目标在规模化层面得以实现，高空风能资源可

能实现商业可行性。 

2. 风力发电的地理约束可能大幅放宽。 

3. 可再生电力的成本可能在没有补贴的情况下低于化石燃料平价。 

4. 新的基础设施投资可能向浮空式系统转移。 

5. 现有的地面风电资产可能面临加速折旧风险。 
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这一假设取决于该技术成功的商业规模化。它需要通过长期运行测

试、生产规模扩大和独立成本验证来进一步确认。 

 

传导机制 

 

技术验证 → 成本下降轨迹（报告） → 规模化验证（待确认） → 

电网整合 → 替代传统发电 → 资本重新配置 → 资产估值变动 

 

传导机制如下： 

 

1. 成本替代：如果0.03元/千瓦时的目标在商业规模上得以实现，

浮空式风电可在没有碳定价的情况下与煤电成本竞争。这将改变整

个电力系统的边际成本曲线。 

2. 基础设施替代：浮空式系统无需塔筒建设、无需混凝土基础、

土地占用极少。这可以同时降低资本支出和建设周期，可能加速部

署周期。 

3. 电网整合：报告中的直接并网能力意味着该技术可融入现有电

力系统，无需大量新增输电基础设施。 

4. 资产重估：地面风电资产的潜在淘汰——特别是处于边际风况

下的资产——可能触发现有可再生能源投资组合的重估。 
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跨市场含义 

 

电力生产：浮空式风电报告的成本轨迹对传统火力发电和现有风电

资产均构成潜在竞争威胁。"负绿色溢价"将从根本上改变电力采购

的经济性——如果得以实现。 

 

基础设施：传统风电场建设——塔筒、基础、输电——可能面临需

求下降。材料（钢铁、混凝土）和建设服务可能面临结构性需求转

变。 

 

大宗商品：传统风电基础设施材料（钢铁、输电用铜）需求下降可

能影响大宗商品市场，尽管这些影响将是渐进的，且取决于大规模

部署。 

 

资本市场：可再生能源资产估值可能需要纳入技术淘汰风险。如果

浮空式风电实现商业可行性，位于次优位置的风电场可能面临加速

折旧。 

 

政策：该技术通过降低对进口化石燃料的依赖、在以前无法到达的

区域实现国内能源生产，与能源安全目标保持一致。 

 

 

 

 



MLJC Intelligence™ |  
Energy & Infrastructure | 能源与基础设施 
China – The Stratosphere Airborne Wind Energy System 
and the New Frontier of Renewable Power  
中国——平流层空中风力发电系统与可再生能源的新前沿
                      

 

. 
 

  

JYInternationalEducation jy_international.education 

jy_healthcare.edu https://whatsapp.com/channel/0029Vb8UcbQDjiOiG9fGdX0t 

@JYHealthcareGroupSdnBhd 

www.jy-holding.com 

市场认知偏差风险 

 

市场可能出现以下认知偏差： 

 

1. 低估成本轨迹 

 

0.03 元/千瓦时的目标可能被视为宣传性言论而被忽视。然而，前

代产品 S2000 据报告已凭借超过 5 亿元人民币的订单证明了商业可

行性。成本下降路径得到了材料节省（据称减少40%材料，降低30%

度电成本）的支持，这些节省是结构性的而非投机性的——但仍属

公司报告数据。 

 

2. 高估替代时间表 

 

即使技术验证成功，扩大生产规模、获得监管审批和建设供应链仍

需时间。该技术并非即时颠覆者，而是一个中期结构性可能性。 

 

3. 误判驱动因素 

 

驱动因素不仅仅是"中国的技术雄心"。它是风能资源的基础物理规

律——更高的海拔提供更稳定、更强的风，而获取这些风能的经济

性正在改善。然而，这一优势必须在商业规模上得到证明。 
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情景分析 

 

MLJC 主观情景评估，非统计预测，不构成投资建议 

 

情景 关键驱动因素 结果 

基准情景（最高概率） S4000 验证引领逐步规模化；成本下降遵循

预期轨迹；部署向荒漠、高原和海岛地区扩展；电网整合推进。 

到 2030 年，浮空式风电成为中国可再生能源结构中具有意义的组

成部分；传统风电面临渐进竞争压力；特定区域煤电替代加速。 

加速规模化（较低概率） 成本目标提前实现；大规模产能建成；

政策支持加速部署；国际关注度上升。 浮空式风电在3-5年内实现

与煤电成本持平；火电大幅替代；全球可再生能源成本曲线向下重

置。 

规模化挑战（重大尾部风险） 生产规模化比预期更困难；成本下

降未能实现；长期运行中出现技术问题；电网整合面临未预见的障

碍。 技术仍属细分应用；传统风电和光伏继续其现有增长轨迹；

结构性转变延迟 5-10 年。 

 

监测指标 

变量 当前信号 方向 重要性 

长期运行测试 验证完成；长期测试待进行 待观察 确认测试条件

以外的运行可靠性 
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产能扩张 长沙研发中心；岳阳总装中心 规模化 决定技术能否从

样机走向量产 

度电成本轨迹 目标 2028 年达 0.03 元/千瓦时 下降（报告目标） 

与传统发电竞争力的主要指标 

订单增长 S2000：>5 亿元（2025 年） 扩大 市场需求验证 

政策实施 纳入"十五五"规划 推进中 决定监管支持和部署速度 

国际竞争 全球对浮空式风电的兴趣 新兴 表明中国是否建立技术

领先地位 

 

证伪条件 

如果出现以下情况，本文的结构性评估将被修正： 

1. 长期运行测试暴露出无法通过迭代改进解决的重大技术可靠性

问题。 

2. 生产成本未能沿预期轨迹下降，到 2028 年度电成本仍高于 0.10

元/千瓦时。 

3. 电网整合证明比预期更具挑战性，系统无法实现稳定、持续的

并网运行。 

4. 政策支持减弱，高空风电在后续可再生能源规划中被降级。 

5. 竞争技术（先进储能、下一代光伏、聚变）实现成本突破，使

浮空式风电在经济上变得多余。 



MLJC Intelligence™ |  
Energy & Infrastructure | 能源与基础设施 
China – The Stratosphere Airborne Wind Energy System 
and the New Frontier of Renewable Power  
中国——平流层空中风力发电系统与可再生能源的新前沿
                      

 

. 
 

  

JYInternationalEducation jy_international.education 

jy_healthcare.edu https://whatsapp.com/channel/0029Vb8UcbQDjiOiG9fGdX0t 

@JYHealthcareGroupSdnBhd 

www.jy-holding.com 

MLJC 评估 

我们所知道的 

· 据官方媒体报道，S4000 平流层空中风力发电系统已在 4,000 米

高度成功完成全流程飞行验证。 

· 该系统是已实现商业部署的 S2000 的升级迭代版本。 

· 据官方媒体报道，高空风力发电已被纳入中国"十五五"可再生

能源发展规划。 

· 据报告，该技术相比传统风电具有显著的材料和成本优势。 

· 研发路线图目标是到 2028 年实现度电成本 0.03 元/千瓦时。 

 

我们所推演的 

· 该技术代表了高空风力发电工程可行性方面的潜在结构性突破。 

· 如果成本和规模化目标在商业层面得以实现，浮空式风电可能

在特定应用场景中替代传统风电和火力发电。 

· 该技术与中国能源安全和战略科技目标保持一致。 

· 如果报告的成本轨迹得到验证，电力采购的经济性可能被根本

性改变。 
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仍不确定的 

· 成本轨迹能否在商业规模上实现，而不仅仅是在试点项目中。 

· 20 年设计寿命内的长期运行可靠性能否维持。 

· 电网整合能否在多样化地理条件下大规模实现。 

· 竞争技术是否会在该技术的成本优势完全实现之前削弱它。 

 

会改变我们判断的 

参见上文"证伪条件"。 

 

超越信号 

一座 4,000 米高的浮空发电站不仅仅是一项工程成就。它是关于能

源经济未来的一个信号。 

 

二十年来，能源转型一直被框定为一种权衡：清洁能源成本更高，

需要补贴和政策支持才能与化石燃料竞争。S4000 挑战了这一框架。

如果其报告的成本轨迹得以实现，它将提供某种不同的东西：一种

无需补贴即可比化石燃料更便宜的清洁能源。 
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这是能源转型一直等待的临界点。这也是转型从政策辩论变成经济

必然性的时刻——但前提是该技术能够从工程验证过渡到商业规模。 

 

问题不在于技术是否可行——它确实可行。问题在于它能否规模化。

而规模化，在能源领域和所有领域一样，不是一个技术问题。它是

一个关于资本、供应链、制度能力和时间的问题。 

 

S4000 尚不是新能源成本曲线的证据。它是高空风力发电工程边界

正在移动的证据。下一个问题是，这一工程突破能否经受住更为严

峻的商业规模考验：成本、可靠性、监管、电网整合、融资和时间。 
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http://big5.cctv.com/gate/big5/news.cctv.com/2026/08/22/ARTIReHz2maSPQKgs
z8NupI9260822.shtml 
 

https://content-static.cctvnews.cctv.com/snow-
book/index.html?toc_style_id=feeds_default&t=1787452640201&item_id=589950
1762064062308&channelId=1119 
 
https://www.toutiao.com/article/7676769288102986274/ 
 

https://peoplesdaily.pdnews.cn/china/er/30052988192 

 

 

 

 

 

 

 

 

 

 

 

 

 

  


