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The global Ultra-High-Voltage Direct Current Converter Valve market size is predicted
to grow from US$ 1125 million in 2025 to US$ 1841 million in 2032; it is expected to
grow at a CAGR of 8.1% from 2026 to 2032.

Ultra-High-Voltage Direct Current Converter Valves are system-level power electronic
devices installed in converter stations operating at rated DC transmission voltages of
+800 kV or above. They perform controlled conversion between alternating current and
direct current and represent the principal power-conversion equipment within UHVDC
transmission systems. A complete converter valve system typically comprises
suspended valve towers or supporting structures, thyristor valve modules or modular
multilevel converter submodules, valve reactors, voltage-grading and damping circuits,
valve base electronics, optical triggering or communication units, insulation structures,
condition-monitoring devices and integrated internal cooling circuits. The market covers
line-commutated converter valves based primarily on high-power thyristors and voltage-
sourced converter valves using IGBT, IGCT or related turn-off semiconductor
technologies. Products are mainly deployed in long-distance bulk power transmission,
renewable-energy and hydropower base export, regional or asynchronous grid
interconnection, multi-terminal UHVDC networks and converter-station expansion or
retrofit projects. The study focuses on complete valve systems, independently sold
valve modules, retrofit packages and dedicated equipment directly attributable to
UHVDC converter-valve delivery.

Key FindingsThe industry’s overall gross margin remained at approximately 28%—35%
in 2025.LCC thyristor converter valves remain the largest product type.VSC/MMC
converter valves represent the fastest-growing technology route.The £800 kV class
remains the mainstream voltage level.Long-distance bulk power transmission remains
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the largest application.Renewable energy base power export is the fastest-
growing application.China leads the global market in both demand and manufacturing
scale.

Market Trends

The market is evolving from a predominantly LCC-based structure toward the
coexistence of LCC, VSC/MMC and emerging hybrid commutation solutions.
Conventional thyristor valves retain clear advantages in very long-distance, high-power
overhead transmission, while flexible converter valves are gaining importance in
renewable-energy export, weak-grid receiving systems, multi-terminal networks and
projects requiring rapid power reversal or enhanced fault management. Commercial
development has progressed from £800 kV/5 GW flexible valves toward +800 kV/8 GW
systems, while controllable line-commutated converter technology is being developed to
reduce the risk of commutation failure without fully abandoning the efficiency and scale
advantages of LCC transmission.

Product development is increasingly focused on higher-current power semiconductors,
lower-loss valve modules, domestic semiconductor substitution, compact insulation
design, improved cooling reliability and digital condition monitoring. Testing capacity
and manufacturing infrastructure are becoming more strategically important because
each increase in voltage, current or transmission capacity requires renewed validation
of electrical stress, thermal performance, electromagnetic compatibility and mechanical
reliability.

Market Dynamics

UHVDC converter-valve demand is driven by a limited number of very large
transmission projects rather than continuous high-volume equipment replacement.
Market revenue therefore follows project approval, tendering, manufacturing, factory
testing, delivery and commissioning cycles, creating significant annual fluctuations. A
single full-VSC or multi-terminal project can materially alter the yearly product mix,
supplier workload and regional revenue distribution.

The market combines high entry barriers with relatively strong supplier visibility after
contract award. Orders normally involve long engineering and manufacturing periods,
extensive type testing and close coordination among valve suppliers, converter-station
designers, control-and-protection providers and grid operators. As a result, qualified
manufacturers generally maintain strong order visibility, although recognized revenue
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can differ materially from tender value in any individual year.
Drivers

The main structural driver is the growing separation between large renewable-energy
resources and major electricity-consuming regions. Utility investment is shifting toward
long-distance transmission corridors capable of moving wind, solar, hydropower and
integrated energy-base output across provincial or national boundaries. China’s grid
investment plan for the 2026—2030 period emphasizes substantial expansion of
transmission infrastructure, while new £800 kV projects in India are being designed to
transport several gigawatts of renewable electricity over distances exceeding 1,000
kilometers.

Additional demand comes from rising power-system complexity. Higher renewable
penetration increases the need for controllable power flow, voltage support, fault
isolation and interregional balancing. These requirements support continued investment
in conventional UHVDC links while accelerating adoption of flexible and hybrid
converter technologies in receiving grids with weaker short-circuit capacity or more
demanding stability conditions.

Restraints

The principal restraint is the small number of commercially viable UHVDC projects.
Each project requires significant capital investment, long approval procedures,
coordinated construction of generation and transmission assets and clear long-term
demand at the receiving end. Delays in environmental approval, route selection,
generation-base development or grid integration can postpone converter-valve orders
and create uneven factory utilization.

The supplier base is also constrained by exceptionally high qualification requirements.
Manufacturers must demonstrate system design capability, high-voltage insulation
coordination, power-module integration, valve-control technology, cooling-system
reliability, full-scale type-testing facilities and successful operating references. These
requirements limit new entry and make development expenditure difficult to recover
without access to multiple large projects.

Opportunities

The strongest product opportunity lies in high-capacity VSC/MMC converter valves for
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full-flexible and hybrid UHVDC projects. Flexible valves command higher equipment
value per unit of transmitted capacity and create demand for large-current IGBT or
IGCT devices, high-energy submodule capacitors, bypass systems, advanced cooling
equipment and more sophisticated valve control. The transition from 5 GW to 8 GW
class systems also expands the addressable value of each converter station.

Further opportunities are emerging in converter-station expansion, valve-tower
replacement, efficiency upgrades and life-extension programs for the growing installed
base of +800 kV systems. International opportunities are also increasing where major
renewable bases require long-distance export. However, overseas expansion
increasingly requires local manufacturing, regional testing, long-term service capability
and partnerships that can satisfy utility localization and supply-security requirements.

Challenges

Technical risk remains substantial because a converter valve must operate reliably
under combined electrical, thermal, mechanical and electromagnetic stresses for
decades. Failures involving commutation, insulation, cooling, optical triggering,
submodule capacitors or control coordination can affect the availability of an entire
transmission link. Scaling flexible valves to higher voltage and capacity also raises the
number of semiconductor devices and control channels, increasing the importance of
redundancy and fault localization.

Commercial challenges include project concentration, contract-price pressure and
working-capital requirements. Suppliers must purchase long-lead power
semiconductors and specialized components before final commissioning, while
acceptance and payment may depend on factory tests, site installation and system
operation. Differences between tender timing and revenue recognition can therefore
produce significant short-term volatility even when the underlying order pipeline remains
strong.

Industry Chain Analysis

The upstream industry includes high-power thyristors, press-pack IGBTs and IGCTSs,
capacitors, resistors, saturable or arm reactors, optical devices, control electronics,
insulation materials, cooling components, structural parts and high-voltage testing
equipment. Semiconductor performance and availability directly affect valve current
rating, losses, module density and system reliability. Specialized insulation and cooling
technologies become increasingly important as equipment moves toward 8 GW and
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higher-capacity designs.

The midstream consists of converter-valve manufacturers responsible for electrical
design, mechanical structure, module production, valve-control integration, cooling-
system matching, factory testing and engineering delivery. Downstream customers are
primarily national and regional grid operators, transmission utilities and project
companies. Engineering institutes, converter-station contractors and testing
organizations influence equipment specifications but are not treated as converter-valve
manufacturers within this market.

Value Chain Analysis

Value creation is concentrated in system design, high-voltage insulation coordination,
power-module integration, valve-control algorithms, thermal management, full-scale
testing and project commissioning. Basic structural components and general-purpose
electrical parts account for a relatively smaller portion of differentiation, while proprietary
valve architecture, engineering databases and proven operating records determine
supplier qualification and pricing power.

Flexible converter valves generally capture a higher share of converter-station
equipment value than conventional thyristor valves because they contain large numbers
of actively controlled power submodules, energy-storage capacitors, bypass devices
and high-speed control channels. In recent full-flexible projects, flexible converter valves
have represented approximately 40%—-50% of the disclosed value of major converter-
station equipment, illustrating the strong value concentration in the valve system.

Segment Insights

By converter technology, LCC thyristor valves remain the largest segment because
most existing 800 kV and £1100 kV links use mature line-commutated technology.
VSC/MMC valves represent the fastest-growing segment, supported by new full-flexible,
hybrid and multi-terminal projects. By voltage, +800 kV remains the mainstream
category, while £1100 kV is limited to a small number of highly specialized projects. By
transmission capacity, systems above 5 GW and up to 8 GW constitute the principal
current demand range, with above-8 GW equipment forming the emerging high-capacity
tier.

By delivery form, complete converter-valve systems generate the majority of market
revenue, followed by independently supplied valve modules and retrofit packages. By
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application, long-distance bulk power transmission remains the largest category.
Renewable-energy base power export is expanding most rapidly, while hydropower
export, grid interconnection, multi-terminal UHVDC transmission and converter-station
expansion provide additional project-specific demand.

Downstream Market Opportunities

Long-distance bulk power transmission remains the primary commercial opportunity
because UHVDC converter valves are most economically justified in corridors
combining very high capacity with long transmission distance. Renewable-energy base
power export offers the clearest incremental opportunity as large wind and solar bases
require controlled delivery to distant load centers. Hydropower base export remains
important in regions with concentrated remote generation resources.

Grid interconnection creates demand where regional systems require controlled power
exchange or asynchronous separation. Multi-terminal UHVDC transmission represents
a smaller but strategically important opportunity because it enables several sending and
receiving points to share a common DC network. Converter-station expansion and
retrofit will gradually become a more recurring demand source as the installed fleet
ages and utilities seek higher capacity, lower losses and improved resistance to
commutation failure.

Regional Insights

China is the largest regional market and the most complete manufacturing base,
supported by a large pipeline of £800 kV projects, existing £1100 kV operating
experience and commercial deployment of high-capacity flexible converter valves. The
country also has the broadest concentration of valve testing facilities, localized power-
electronics supply chains and manufacturers capable of delivering both conventional
and flexible UHVDC equipment. Ongoing grid investment and new renewable-energy
transmission corridors are expected to maintain its leading position.

India is the most important growth market outside China, driven by +800 kV, 6 GW
corridors connecting remote renewable-energy bases with major industrial and load
centers. Europe and North America retain strong system-engineering, installed-base

and technology capabilities, although domestic demand is more frequently concentrated
in lower-voltage subsea and interconnector HYDC systems rather than the +800 kV-and-
above scope of this report. Other regions are primarily project markets supplied by
established international or Chinese equipment groups.
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Competitive Landscape Analysis

The competitive landscape is highly concentrated, with nine verified group-level
manufacturers forming the core global supplier base. China accounts for five of these
groups, Europe for two, North America for one and India for one. Chinese suppliers
have established the strongest position in current £800 kV flexible-valve tenders and
domestic project execution, while European and North American suppliers retain
advantages in international installed base, system engineering, long-term operating
references and cross-border project delivery.

Competition is increasingly differentiated by technology rather than basic manufacturing
access. The main competitive factors are proven operation at +800 kV or +1100 kV,
capability in both LCC and VSC platforms, access to high-current semiconductor
devices, full-scale testing capacity, control-and-protection integration, delivery
performance and lifecycle service. New entrants may develop individual modules or
lower-voltage HVDC products, but entry into the core UHVDC valve market remains
difficult without high-voltage type-test results and a utility-backed reference project.

Report Scope

LP Information, Inc. (LPI) ' newest research report, the “Ultra-High-Voltage Direct
Current Converter Valve Industry Forecast” looks at past sales and reviews total world
Ultra-High-Voltage Direct Current Converter Valve sales in 2025, providing a
comprehensive analysis by region and market sector of projected Ultra-High-Voltage
Direct Current Converter Valve sales for 2026 through 2032. With Ultra-High-Voltage
Direct Current Converter Valve sales broken down by region, market sector and sub-
sector, this report provides a detailed analysis in US$ millions of the world Ultra-High-
Voltage Direct Current Converter Valve industry.

This Insight Report provides a comprehensive analysis of the global Ultra-High-Voltage
Direct Current Converter Valve landscape and highlights key trends related to product
segmentation, company formation, revenue, and market share, latest development, and
M&A activity. This report also analyzes the strategies of leading global companies with
a focus on Ultra-High-Voltage Direct Current Converter Valve portfolios and capabilities,
market entry strategies, market positions, and geographic footprints, to better
understand these firms’ unique position in an accelerating global Ultra-High-Voltage
Direct Current Converter Valve market.

Global Ultra-High-Voltage Direct Current Converter Valve Market Growth 2026-2032


https://marketpublishers.com/report/pumps-valves-compressors/valves/global-ultra-high-voltage-direct-current-converter-valve-market-lp.html

. +357 96 030922
Market Publishers info@marketpublishers.com

This Insight Report evaluates the key market trends, drivers, and affecting factors
shaping the global outlook for Ultra-High-Voltage Direct Current Converter Valve and
breaks down the forecast by Type, by Application, geography, and market size to
highlight emerging pockets of opportunity. With a transparent methodology based on
hundreds of bottom-up qualitative and quantitative market inputs, this study forecast
offers a highly nuanced view of the current state and future trajectory in the global Ultra-
High-Voltage Direct Current Converter Valve.

This report presents a comprehensive overview, market shares, and growth
opportunities of Ultra-High-Voltage Direct Current Converter Valve market by product
type, application, key manufacturers and key regions and countries.

Market Segmentation

Segmentation by Type:

LCC Thyristor Converter Valves
VSC/MMC Converter Valves

Others

Segmentation by Rated DC Voltage:
+800 kV Class
+1100 kV Class

Others

Segmentation by Rated Transmission Capacity:
Up to 5 GW

Above 5 GW to 8 GW
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Above 8 GW

Segmentation by Application:
Long-Distance Bulk Power Transmission
Renewable Energy Base Power Export
Hydropower Base Power Export
Grid Interconnection
Multi-Terminal UHVDC Transmission

Others

This report also splits the market by region:
Americas
United States
Canada
Mexico
Brazil
APAC
China
Japan

Korea
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The below companies that are profiled have been selected based on inputs gathered

from primary experts and analysing the company's coverage, product portfolio, its

market penetration.

Hitachi Energy Ltd.

NARI Technology Co., Ltd.
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XJ Electric Co., Ltd.

Siemens Energy AG

GE Vernova Inc.

Bharat Heavy Electricals Limited
TBEA Co., Ltd.

Rongxin Huiko Electric Co., Ltd.

China XD Electric Co., Ltd.

Key Questions Addressed in this Report

What is the 10-year outlook for the global Ultra-High-Voltage Direct Current
Converter Valve market?

What factors are driving Ultra-High-Voltage Direct Current Converter Valve
market growth, globally and by region?

Which technologies are poised for the fastest growth by market and region?

How do Ultra-High-Voltage Direct Current Converter Valve market opportunities
vary by end market size?

How does Ultra-High-Voltage Direct Current Converter Valve break out by Type,
by Application?
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Share by Geographic Region in 2025

Figure 46. Americas Ultra-High-Voltage Direct Current Converter Valve Sales
2021-2026 (Units)

Figure 47. Americas Ultra-High-Voltage Direct Current Converter Valve Revenue
2021-2026 ($ millions)

Figure 48. APAC Ultra-High-Voltage Direct Current Converter Valve Sales 2021-2026
(Units)

Figure 49. APAC Ultra-High-Voltage Direct Current Converter Valve Revenue
2021-2026 ($ millions)

Figure 50. Europe Ultra-High-Voltage Direct Current Converter Valve Sales 2021-2026
(Units)

Figure 51. Europe Ultra-High-Voltage Direct Current Converter Valve Revenue
2021-2026 ($ millions)

Figure 52. Middle East & Africa Ultra-High-Voltage Direct Current Converter Valve
Sales 2021-2026 (Units)

Figure 53. Middle East & Africa Ultra-High-Voltage Direct Current Converter Valve
Revenue 2021-2026 ($ millions)

Figure 54. Americas Ultra-High-Voltage Direct Current Converter Valve Sales Market
Share by Country in 2025

Figure 55. Americas Ultra-High-Voltage Direct Current Converter Valve Revenue
Market Share by Country (2021-2026)

Figure 56. Americas Ultra-High-Voltage Direct Current Converter Valve Sales Market
Share by Type (2021-2026)

Figure 57. Americas Ultra-High-Voltage Direct Current Converter Valve Sales Market
Share by Application (2021-2026)

Figure 58. United States Ultra-High-Voltage Direct Current Converter Valve Revenue
Growth 2021-2026 ($ millions)

Figure 59. Canada Ultra-High-Voltage Direct Current Converter Valve Revenue Growth
2021-2026 ($ millions)

Figure 60. Mexico Ultra-High-Voltage Direct Current Converter Valve Revenue Growth
2021-2026 ($ millions)

Figure 61. Brazil Ultra-High-Voltage Direct Current Converter Valve Revenue Growth
2021-2026 ($ millions)

Figure 62. APAC Ultra-High-Voltage Direct Current Converter Valve Sales Market
Share by Region in 2025

Figure 63. APAC Ultra-High-Voltage Direct Current Converter Valve Revenue Market
Share by Region (2021-2026)

Figure 64. APAC Ultra-High-Voltage Direct Current Converter Valve Sales Market
Share by Type (2021-2026)
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Figure 65. APAC Ultra-High-Voltage Direct Current Converter Valve Sales Market
Share by Application (2021-2026)

Figure 66. China Ultra-High-Voltage Direct Current Converter Valve Revenue Growth
2021-2026 ($ millions)

Figure 67. Japan Ultra-High-Voltage Direct Current Converter Valve Revenue Growth
2021-2026 ($ millions)

Figure 68. South Korea Ultra-High-Voltage Direct Current Converter Valve Revenue
Growth 2021-2026 ($ millions)

Figure 69. Southeast Asia Ultra-High-Voltage Direct Current Converter Valve Revenue
Growth 2021-2026 ($ millions)

Figure 70. India Ultra-High-Voltage Direct Current Converter Valve Revenue Growth
2021-2026 ($ millions)

Figure 71. Australia Ultra-High-Voltage Direct Current Converter Valve Revenue Growth
2021-2026 ($ millions)

Figure 72. China Taiwan Ultra-High-Voltage Direct Current Converter Valve Revenue
Growth 2021-2026 ($ millions)

Figure 73. Europe Ultra-High-Voltage Direct Current Converter Valve Sales Market
Share by Country in 2025

Figure 74. Europe Ultra-High-Voltage Direct Current Converter Valve Revenue Market
Share by Country (2021-2026)

Figure 75. Europe Ultra-High-Voltage Direct Current Converter Valve Sales Market
Share by Type (2021-2026)

Figure 76. Europe Ultra-High-Voltage Direct Current Converter Valve Sales Market
Share by Application (2021-2026)

Figure 77. Germany Ultra-High-Voltage Direct Current Converter Valve Revenue
Growth 2021-2026 ($ millions)

Figure 78. France Ultra-High-Voltage Direct Current Converter Valve Revenue Growth
2021-2026 ($ millions)

Figure 79. UK Ultra-High-Voltage Direct Current Converter Valve Revenue Growth
2021-2026 ($ millions)

Figure 80. Italy Ultra-High-Voltage Direct Current Converter Valve Revenue Growth
2021-2026 ($ millions)

Figure 81. Russia Ultra-High-Voltage Direct Current Converter Valve Revenue Growth
2021-2026 ($ millions)

Figure 82. Middle East & Africa Ultra-High-Voltage Direct Current Converter Valve
Sales Market Share by Country (2021-2026)

Figure 83. Middle East & Africa Ultra-High-Voltage Direct Current Converter Valve
Sales Market Share by Type (2021-2026)

Figure 84. Middle East & Africa Ultra-High-Voltage Direct Current Converter Valve
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Sales Market Share by Application (2021-2026)

Figure 85. Egypt Ultra-High-Voltage Direct Current Converter Valve Revenue Growth
2021-2026 ($ millions)

Figure 86. South Africa Ultra-High-Voltage Direct Current Converter Valve Revenue
Growth 2021-2026 ($ millions)

Figure 87. Israel Ultra-High-Voltage Direct Current Converter Valve Revenue Growth
2021-2026 ($ millions)

Figure 88. Turkey Ultra-High-Voltage Direct Current Converter Valve Revenue Growth
2021-2026 ($ millions)

Figure 89. GCC Countries Ultra-High-Voltage Direct Current Converter Valve Revenue
Growth 2021-2026 ($ millions)

Figure 90. Manufacturing Cost Structure Analysis of Ultra-High-Voltage Direct Current
Converter Valve in 2026

Figure 91. Manufacturing Process Analysis of Ultra-High-Voltage Direct Current
Converter Valve

Figure 92. Industry Chain Structure of Ultra-High-Voltage Direct Current Converter
Valve

Figure 93. Channels of Distribution

Figure 94. Global Ultra-High-Voltage Direct Current Converter Valve Sales Market
Forecast by Region (2027-2032)

Figure 95. Global Ultra-High-Voltage Direct Current Converter Valve Revenue Market
Share Forecast by Region (2027-2032)

Figure 96. Global Ultra-High-Voltage Direct Current Converter Valve Sales Market
Share Forecast by Type (2027-2032)

Figure 97. Global Ultra-High-Voltage Direct Current Converter Valve Revenue Market
Share Forecast by Type (2027-2032)

Figure 98. Global Ultra-High-Voltage Direct Current Converter Valve Sales Market
Share Forecast by Application (2027-2032)

Figure 99. Global Ultra-High-Voltage Direct Current Converter Valve Revenue Market
Share Forecast by Application (2027-2032)
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