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from a lower reservoir to an upper reser-
voir, converting electrical energy into 
stored energy. When demand peaks, water 
is released back to the lower reservoir 
through turbines, generating electricity,” 
said Lu.

Yang Hongtao, chairman of the compa-
ny, said: “Generally, the station pumps 
water from the downstream reservoir 
between 9 am and 3 pm, and generates 
power between midnight and 7 am, 
achieving about 80 percent round-trip 
efficiency.”

The first of its kind in Northwest China, 
the power station commenced power gen-
eration in November 2023. It has a bidirec-
tional and double regulation capacity of 2.4 
million kW. As of May 14, the power station 
had operated nearly 15,000 hours and gen-
erated over 2.1 billion kWh of electricity.

Yang said the project was a break-
through in providing flexible power regu-
lation for the Xinjiang and Northwest 
China power grids, significantly advanc-
ing the transformation of abundant wind 
and solar resources into economic bene-
fits. The facility plays a vital role in pro-
moting Xinjiang’s development of large-
scale integrated energy bases that 
combine wind, solar, hydro, thermal, and 
energy storage.

“Compared with other storage methods, 
it boasts large-scale capacity, an exception-
al safety record and a long operational lifes-
pan,” Yang added.

By balancing supply and demand in real 
time, the facility not only enhances grid reli-
ability but also supports the large-scale 
adoption of intermittent renewables like 
wind and solar by about 2.6 billion kWh 

annually. That saves 165,000 tons of stan-
dard coal consumption, and reduces 
496,000 tons of carbon dioxide emissions 
every year.

Lu said the station has six functions: 
peak shaving, frequency regulation, phase 
modulation, energy storage, spinning 
reserve, and black start. 

“With the increasing integration of 
renewable energy capacity in Xinjiang, the 
demand for flexible power sources will con-
tinue to rise. After starting operations, the 
station has had a significant impact on the 
safe and stable operation of the power grid 
and the integration and consumption of 
renewable energy,” Lu said.

However, the role of the power plant tran-
scends grid stabilization. Lu said its con-
struction had helped in the acquiring of 
valuable building experience and nurtured 
talent for future projects. Exchange pro-
grams and training sessions have since been 
held to share construction and operational 
expertise across Xinjiang.

The power station has also improved 
the fragile local environment — character-
ized by high altitudes and climate 
extremes of aridness and cold — through 
reservoir water evaporation that increases 
precipitation. 

After conducting research, Lu and his col-
leagues carefully chose seeds and cultivated 
shrubs sourced from nearby regions, to 
increase the vegetation coverage and 
improve the local ecology.

“Two years after the station’s operations 
began, wapitis (elks), foxes and wild boars 
reappeared and birds have settled in the 
reservoirs in summer, which is a sign of a 
better environment,” Lu added.

Electrons racing
With growing power production in Xinji-

ang and rising electricity demand in cen-
tral and eastern regions of China, long-
distance power transmission has become 
imperative. 

Located in the barren Changji Hui auton-
omous prefecture, the Changji converter 
station — the beginning of the Changji-Gu-
quan Ultra-High-Voltage Direct Current 
Transmission Project — can transfer power 
to Xuancheng, Anhui province, within 0.01 
second.

The project, which began operating on 
Sep 26, 2019, stretches through regions of 
Xinjiang, Gansu, Ningxia, Shaanxi, Henan 
and Anhui. Designed and constructed 
domestically, the project is the most tech-
nologically advanced ultrahigh voltage 
transmission project with the world’s 
highest voltage level, the largest transmis-
sion capacity, and the longest transmission 
distance.

“Compared with alternating current, 
direct current offers constant voltage and 
direction, lower energy loss and superior 
efficiency for long-distance transmission,” 
said Wang Hong, head of the Changji con-
verter station. “From Xinjiang to Anhui, 
power transmission loss through the 
3,293-kilometer project is approximately 5 
percent.” 

When Wang Hong came to Changji to 
build the station in 2017, there was nothing 
but Gobi wilderness. Now the area has 
housing for station staff and the company 
has planted trees to improve the residen-
tial environment. 

“In the past we had to commute by long-
distance bus rides. Thanks to the new rail-
way to Zhundong, we can reunite with our 
families in a safer manner,” Wang said, add-
ing you can create a “good life” in the tough 
environment. 

Each year, the Changji-Guquan project 
transmits about 66 billion kWh of electrici-
ty annually to East China. This transmis-
sion reduces coal transportation by 30.24 
million tons, equivalent to 25,000 freight 
trains (each with 20 carriages) and cuts 
soot emissions by 24,000 tons, sulfur diox-
ide by 149,000 tons, and nitrogen oxides by 
157,000 tons.

In 2024, the power transmission volume 
of the project reached 68.3 billion kWh, 
accounting for approximately half of Xin-
jiang’s total annual power transmission. 

It has ranked first among all ultrahigh-
voltage projects in China for four consecu-
tive years.

“The station delivery in 2024 is equiva-
lent to 21.27 percent of Anhui’s total power 
consumption in 2023 and 76 days’ worth 
of the province’s power demand,” said 
Wang.

The 38-year-old has been working in 
ultrahigh-voltage power transmission for 
14 years and this is the third such project he 
has been involved in. 

“During my career, I have witnessed Chi-
na’s power industry develop and progress. I 
want to work hard, solve problems and 
provide people with better power services,” 
he said.

Since its commissioning, the Changji 
converter station has cumulatively trans-
mitted 340.2 billion kWh of electricity. 

“We are developing a new generation of 
adaptive control algorithms, which could 
reduce transmission losses from 5 percent 
to below 3 percent in the future,” Wang 
added.
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Xinjiang: A triumph of 
power transformation

Changji converter station is seen in the barren land of Changji Hui autonomous prefecture, Xinjiang. provided to china daily

A technician inspects hardware in the valve hall of Balikun converter station in 
March. ding lei / xinhua

Left: Wang Hong, head of the Changji converter station, in Xinjiang Uygur autonomous region. provided to china daily  Middle: Workers inspect equipment at the Changji converter station, the beginning of the Changji-
Guquan Ultra-High-Voltage Direct Current Transmission Project. he long / for china daily Right: A worker installs a spare rectifier transformer bushing at Balikun converter station in Hami, Xinjiang. ding lei / xinhua

From a follower to a 
leader, China’s voice 
and influence have 
grown significantly 
in the clean energy 
industry.”
Wang Rui, construction worker 
of Ruoqiang power generation 
base in Xinjiang

Workers install lead wires for the 
capacitor bank equipment at Bali-
kun converter station in March.
ding lei / xinhua
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While Xinjiang’s energy riches and rising 

demand from coastal areas have made it 
destined to become a key power supplier, 
the region’s progress has been a gradual 
process, built on years of energy sector 
investment and construction, and the work 
of diligent professionals.

Sun, wind and watts
In Ruoqiang county, Bayingolin Mongoli-

an autonomous prefecture, the construction 
of a large-scale comprehensive power gener-
ation base, with total investment of 71.8 bil-
lion yuan ($10 billion), is advancing 
according to plan.

The base has a planned installed capacity 
of nearly 19 million kilowatts, comprised of 
4 million kW of wind power, 8.5 million kW 
of photovoltaic solar, and 3.96 million kW of 
thermal backup, supported by about 5 mil-
lion kW of energy storage. Construction 
began on Sept 28, 2024.

Wang Liang, the on-site project manager 
of the China Three Gorges Corporation’s 
Xinjiang branch, is in charge of building the 
base. 

“Once the power generation base goes 
into operation, over 60 percent of its elec-
tricity generation will come from renewa-
ble green energy sources, and the 
utilization rate of new energy will exceed 
90 percent,” Wang said. 

The base will bring a range of benefits to 
local development. According to a support 
plan for industries, the corporation has 
signed agreements with several companies 
to set up factories for development of indus-
trial clusters and to boost local employment.

Wang Rui, 37, works on the construction 
project. He was transferred from Beijing to 
Ruoqiang in March 2024 to carry out pre-
liminary project work with his colleagues.

“When I was a child, my interest in engi-
neering construction was more about natu-
ral curiosity. After graduating from Wuhan 
University with a degree in hydraulic engi-
neering, I decided to integrate my personal 
career aspirations with national strategic 
goals. It inspired me to commit myself to the 
clean energy sector, specializing in hydro-
power engineering and new energy devel-
opment,” Wang Rui said. 

He also worked overseas for many years. 
“My main workplace was in Africa, in a 

place close to the Sahara Desert. The condi-
tions were rather tough. There we taught 
local residents how to use photovoltaic 
panels.

“In Ruoqiang, local residents pass on their 
experience in sand control methods to us 
and we integrate them into engineering 
construction,” Wang added.

Wang described China’s role in the devel-
opment of the clean energy industry over 
the past 10 years as “epic”. 

“From a follower to a leader, China’s voice 
and influence have grown significantly in 
the clean energy industry,” he said. “As of the 
end of 2024, China’s installed capacity of 
wind and solar power has increased over 
tenfold compared to a decade ago, with 
clean energy now accounting for approxi-
mately 60 percent of the nation’s total power 
generation capacity. Notably, about half of 
the newly added electricity demand is being 
met by clean energy sources, demonstrating 
a continuous rise in the green energy of Chi-
na’s energy mix,” Wang added.

Ensuring supply
Solar and wind power are inherently 

intermittent — their output fluctuates with 
weather conditions, making supply unpre-
dictable. 

On April 28, for example, due to extreme 
temperature variations, about 55 million 
people in Spain and Portugal — two coun-
tries that source about 80 percent of their 
electricity from solar and wind — suffered 
severe power outages that disrupted pub-
lic transportation, and bank and internet 
services.

So how will Xinjiang respond to volatility 
and make the power grid more resilient?

The Xinjiang Fukang Pumped Storage 
Power Station of the State Grid Xinyuan 
Company addresses the issue by storing sur-
plus energy when demand is low, said Lu 
Jiangang, deputy director of the engineer-
ing department.

The facility is composed of an upstream 
reservoir, water conveyance system, under-
ground powerhouse system, ground switch 
station and a downstream reservoir. The 
elevation difference between the two reser-
voirs is approximately 400 meters.

“When electricity demand is low, the 
plant uses surplus power to pump water 


