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In the following there are enumerated the main targets of this new HVDC 
interconnection: 

 To contribute to supply the increase of the demand in the Balearic Islands (it is 
very difficult to install new sources of generation because of environmental 
restrictions). 

 To improve the quality and reliability of the supply in the Balearic Islands. 
 To connect the Balearic Islands to the �Iberian Electrical Market�. 

2. Underground interconnection between France and Spain (planned) 

The future France-Spain interconnection will consist of a HVDC link between Santa 
Llogaia (Spain) and Baixas (France). The European Coordinator for this project 
concluded that the DC underground interconnection was the only one feasible because 
of the social and environmental problems. This solution was accepted by both 
countries. 

 

 

 

 

 

 

Figure 3. Points of connection between France and Spain 

The interconnection between France and Spain will be realized by two identical but 
independent high voltage direct current links with one pair of cables each. Each 
converter station consist of two blocks of voltage source converter (VSC). 

The most important characteristics of the link are summarized in the Table 2: 

 

HVDC rated power 2*1.000 MW 

From/To Santa Llogaia (Spain) / Baixas (France) 

Length of the underground DC cable 65 km (≈ 31 km in the Spanish side) 

AC voltage 400 kV 

DC voltage ± 320 kV 

Technology  Voltage Source Converter (VSC) 

To be concluded 2014-2015 

Other interesting dates In parallel to an AC line (L-400 kV Vic-Baixas) 

Table 2. Main characteristics of the HVDC system configuration 

This project is still under study and possibly the construction of the link will start by the 
end of 2011; it is expected to be finished around 2014-2015. 

The new link: 

 Will allow the duplication of the actual capacity of interconnection between both 
countries. 

 Will improve the quality and reliability of the electrical system. 
 Will mean greater security of supply and especially, a greater stability in the 

Spanish system, augmenting the Spanish link with Europe.  
 Will allow a major integration of renewable energies. 
 Will allow a major integration of the Electrical European Markets. 
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Basic Information
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Artificial Short-

Circuit Test

The project kicked off in Dec 2007, and started official operation on July
8th 2010.Pass the one month trial operation the first time and operates smoothly
without any forced outage.

Erection of towersInstallation of Multi-Units

Basic Information
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 Primary Circuit Configuration:

+800kV DC
500kV 

AC

400kV

400k
V -800kV  DC

500kV 
AC

400k
V

400k
V

Primary Circuit Configuration

Key technology research
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Clearance Design

Tower gap impulse 
discharge

Composite gap 
discharge in valve hall

Gap discharge in high 
altitude zones

Key technology research
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 External Insulation Design:

Wall bushing 
insulation test Composite insulator testContamination and flashover test 

for insulator

Key technology research



7

• Electric Field is the key concern: Max under line 30kV/m
• At Boundary of the ROW: max:25kV/m, 80% accurate and  80% 

reliable: 15kV/m
• 6*720 mm2 Conductor bundle with enough height

Electro-magnetic 
environment of 

transmission lines

Converter station noise 
analysis

Smoothing reactor and transformer noise 
control

Key technology research
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 DC De-icing Technology Study

Key technology research
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Receiving Side 

Converter Station

HV VH

LV VH

AC Filter

500kVGISSM Reactor

DC Filter

HV Tr

LV Tr

S B

Spare Tr

S Tr
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DC Filter Optimization: Equivalent Interference Current increased to 6000mA based 
on tests of Programmable Telephone system. Tribal tuned DC filter is designed to 
damp 2nd resonance. Series filter tuned at 50Hz is designed to block fundamental 
frequency current in DC loop caused by parallel AC Lines.

Key Technology Research
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6-inch Thyristor: 4500A, 8500V, and 50kA ,1.5, 1.2 and 1.4 times of that
of 5-inch thyristor.

Key Equipment Development
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 UHV Converter Transformer:

Key Equipment Development
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UHV Dry Type Smoothing Reactor:

Key Equipment Development

Presenter
Presentation Notes
 特高压干式平波电抗器：首次研制出800kV、4500A、75mH的干式平波电抗器。通过采用全绝缘换位导线，有效控制了谐波损耗；采用阻性高效一体化防雨降噪装置，显著降低了平抗的噪声影响；通过改进配方、优化工艺，成功解决了大尺寸干式平抗的线圈包封层开裂问题和长期耐热性能。
UHV Dry Type Smoothing Reactor: for the first time, SGCC developed ±800kV/4500A/75mH dry-type smoothing reactor. By application of full-insulation transposed conductor, the harmonic loss is effectively controlled; by application of resistant and highly efficient all-in-one rainproof denoising device, the noise is significantly lowered. By adoption of a new formula and optimized craftsmanship,  the issues of cracking on the encapsulated layers of coils and its long-term heat resistance for large-dimension dry-type smoothing reactor was successfully addressed.

正常运行下，额定损耗不超过230kW，平均温升不超过80K，热点温升不超过100K。噪声水平（声压级）不超过70dB(A)。
Under normal operation, the rated loss is less than 230kW; average temperature raise is no more than 80K and 100K in case of hot temperature. The noise level (SPL) is no more than 70dB(A).
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Capacity per unit corridor width increased by 35%
Cost per unit capacity per unit length decreased by 21% 
Line loss rate per unit length is lowered by 50%. 

The Project is expected to transmit 35TWh of clean hydro 
power to Shanghai each year, which is equivalent to 25% 
of today’s annual electricity consumption in the city.

33

Comparison with ±500kV Technology

Presenter
Presentation Notes
 　工程的经济效益、社会效益和环保效益显著。与±500千伏常规直流工程相比，特高压直流工程单位走廊输送能力提高35％，单位容量造价降低21％、单位输送距离能量损耗率降低50％。
The Project is of significant economic, social and environmental benefit. Compared with ±500 conventional DC projects, the transmission capacity per unit corridor of UHV DC project is increased by 35%, the construction cost per unit capacity is decreased by 21% and line loss rate per unit transmission length is lowered by 50%. 
   工程每年可向上海输送350亿千瓦时清洁水电，相当于上海全年用电量的28%，每年可节约原煤1700万吨，减排二氧化碳3300万吨。
The Project is expected to transmit 35TWh of clean hydro power to Shanghai each year, which is equivalent to 28% of the city’s annual electricity consumption. With the Project, 170 million tons of coal is conserved and 330 million tons of CO2 emission is reduced in each year.
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Presenter
Presentation Notes
2015年特高压目标网架
Targeted UHV Grid by 2015
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• Converter Transformer: Bushing and leeds
• Site assembling facility

Presenter
Presentation Notes
 目前，已完成锦苏工程换流变概念设计，待合同签署后即可开展样机试制。
At present, the conceptual design of converter transformer for Jinping-Sunan Project. The sample unit will begin trial manufacture as soon as the contract is signed.
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±1000kV UHV DC power transmission technology study:  ±1000kV/ 
9500MW main wiring scheme study and key equipment R&D were 
carried out.

1、500kV＋500kV

2、600kV＋400kV

3、400kV＋400kV＋200kV

4、333kV＋333kV＋333kV

5、400kV＋350kV＋250kV

Presenter
Presentation Notes
 ±1000kV特高压直流输电技术研究：开展±1000kV、 9500MW主接线方案研究及关键设备研制。
 ±1000kV UHV DC power transmission technology study:  ±1000kV, 9500MW main wiring scheme study and key equipment R&D were carried out. 
每极两个换流器串联，主接线简单，控制保护系统与UHVDC800kV相同，但换流变制造难度大，运输尺寸大。
The main wiring will be simple  and control and protection system will be the same as ±800kV UHV DC system if 2 serial connected converter transformers were installed for each pole. But the manufacture of the converter transformer will be more difficulty and transportation dimension will be too big.
每极三个换流器串联，换流变制造难度和运输尺寸相对较小，但控制系统复杂。
The manufacture of the converter transformer will be less difficult and transportation dimension will be comparatively smaller. But the control and protection system will be much more complicated.
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Transmission Line

• Conductor Bundle: 6*1200mm2, 8*800mm2

• Line Arrest for switching voltage limitation
• Measures to optimize dimensions of the towers:
• Fully Composite insulation including those for  

tension towers
• Insulation Beams of the tower
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UHV DC
High Altitude

Engineering Mechanics High Current

A world Leading UHV Testing Facility System is Established

31

Presenter
Presentation Notes
建成了世界一流的特高压试验研究体系
A world Leading UHV Testing Facility System is Established
为全面支撑关键技术研究，建设了特高压交流试验基地、直流试验基地、高海拔试验基地、工程力学试验基地、特高压直流输电工程成套设计研发（实验）中心和大电网仿真中心，形成了综合性能指标和研究能力居世界领先水平的特高压、大电网实验研究体系。
In order to support key technology research and study, SGCC established a world leading UHV large power grid testing system with  UHV AC Testing Base, UHV DC Testing Base, High Altitude Testing Base, Engineering Mechanics Testing Base, UHV DC Power Transmission Engineering R&D Center and Large Grid Simulation Center. 
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27 August 2010 11

Caprivi Link

Interconnector

Project Update
CIGRE SC-B4    27 August 2010, Paris

Thomas Magg



27 August 2010 NamPower 2

Background – Regional Network

27 August 2008 NamPower 4

Many, many

Opportunities

for

SADC/SAPP!!!

Dem Rep of Congo
CongoGabon

Luanda

Windhoek

Lusaka

Harare

Lilongwe

Nairobi

Dar es Salaam

Gaborone
Pretoria

Johannesburg

Cape Town

Maputo
Mbabane

Kinshasa
Brazzaville

Angola

Tanzania

Kenya

Mozambique

South Africa

Swaziland

Lesotho

Namibia

Zambia

Botswana
Zimbabwe

Malawi

Rwanda
Burundi

H

H

H

H

H

H

H

H

H

H
H

H

H

H
H

H

P

H

H

T

T

T

ET

ET
ETETET

ETETETET
ET ET

ET

T

HH

H

T
H

P

N

H
H









27 August 2010 NamPower 6

Project Update
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