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Amid rising global energy demand, the rapid depletion of fossil fuels, and an escalating 
climate crisis, nations are urgently exploring more diverse, secure, and low-carbon energy 
solutions. Nuclear power—characterized by its high energy density, low emissions, and 
stable output—has once again emerged as a focal point of global energy discussions. 
 
However, critical concerns surrounding its safety, spent fuel management, and public acceptance 
remain unresolved. This portfolio reviews the historical development of nuclear power, analyzes 
its role and impact within the global energy supply chain, and explores the driving forces and 
challenges behind the nuclear revival—while raising a vital question: how will we view the future we 
shape by choosing nuclear power?

Nuclear Power





In the wake of the global nuclear revival, nations 
are now forced to confront a long-neglected 
question: how should spent nuclear fuel be dealt 
with? Spent fuel, the highly radioactive byproduct 
of nuclear reactors, still contains reusable isotopes, 
but its intense radiation and long-lived toxicity 
make it extremely difficult to handle. Safe isolation 
is required for tens of thousands of years.

Finland currently leads the world in this effort. On 
the island of Olkiluoto, the Onkalo deep geological 
repository is being built to seal spent fuel in copper 
canisters and bury them hundreds of meters 
underground. It marks the first time in human 
history that a technological solution is designed on 
a timescale of 100,000 years—an attempt to seal 
danger within the Earth’s bedrock and promise 
safety across millennia.
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1. The Olkiluoto Nuclear Power Plant is one 
of Finland's two nuclear power plants. The 

plant is owned and operated by Teollisuuden 
Voima (TVO), and is located on Olkiluoto Island, 
about 50 kilometres (31 mi) from the city of Pori.
The Olkiluoto plant consists of two boiling water 
reactors (BWRs), each with a capacity of 890 MW, 
and one EPR type reactor (unit 3) with a capacity 
of 1,600 MW. This makes unit 3 currently the most 
powerful nuclear power plant unit in Europe and 
the third most powerful globally. Construction 
of unit 3 began in 2005. Commercial operation, 
originally scheduled for May 2009, began on 1 May 
2023.

2. The refuelling machine lifts a fuel assembly 
out of the reactor core and transfers it to the 

transfer container, which is in a vertical position. 
The transfer mechanism turns the transfer 
container to a horizontal position and moves it 
from the reactor building through the transfer tube 
to the fuel building. The container is again turned 
to a vertical position, and the spent fuel mast 
bridge lifts the fuel assembly out and transfers it to 
the spent fuel storage rack in the spent fuel pool.

3. The carrier vehicle transfer the transport cask 
from TVO’s interim storage for spent fuel to 

Posiva’s encapsulation plant along a prespecified 
route.

4. When final disposal operations are underway, 
spent fuel is brought from the interim storage 

to the encapsulation plant for packing in the final 
disposal canisters made of copper and spheroidal 
graphite cast iron. The encapsulation plant is 
connected to the underground disposal facility 
by means of a canister lift, which transports the 
canisters down to the deposition level at a depth of 
430m to the underground reception station. From 
there, they are transported with the transfer and 
installation vehicle to the deposition tunnels.

5. The Onkalo spent nuclear fuel repository 
is a deep geological repository for the final 

disposal of spent nuclear fuel from the Loviisa 
and Olkiluoto sites. It is being built in the granite 
bedrock at the Olkiluoto site, about five kilometers 
from the power plants, and will become the world's 
first long-term disposal facility for spent nuclear 
fuel. The facility will be operational by 2026, and 
decommissioned by 2100.

6. The canister transfer and installation vehicle 
is a remotely operated vehicle. Its task is 

to transport and install the copper canisters 
containing spent fuel into the deposition hole. 
Before setting off, the cylinder is turned to a 
horizontal position, after which the canister is 
transported to the selected tunnel. Finally, the 
vehicle is levelled over the right hole and the 
canister is lowered in the middle of the buffer 
blocks.

7. When only one final disposal canister is placed 
in a vertical deposition hole, there is not only 

bentonite but also rock between separating the 
canisters. The deposition hole is approximately 8 
m deep and 1.75m in diameter. The diameter of 
the canister is 1.05m.

8. Bedrock separates spent fuel physically 
from the biosphere and nature.  I t  a lso 

makes it almost impossible for humans to access 
the repository. In addition, bedrock provides 
predictable mechanical ,  geochemical  and 
hydrogeological conditions for the engineered 
barriers.

9. Groundwater flowing through crevices and 
cracks of bedrock provides the radioactive 

substances contained in the spent nuclear fuel with 
the only pathway to make contact with humans 
and living nature. The final disposal canisters 
and deposition holes are placed in rock zones 
where cracking and groundwater movements are 
minimal.

10. ONKALO has been excavated with the 
drill and blast method. The drill and blast 

method begins with the drilling of the holes, which 
are charged. Rock mass is blasted and blasted rock 
is transported away. The rock walls are washed 
and loose stones dropped. By 2020, approximately 
half a million solid cubic metres of rock have been 
excavated in order to research and implement 
final disposal. Much of the blasted rock has been 
utilised in earthwork.

11. Nuclear power provided about 35% of the 
country's electricity generation in 2022. 

The Finnish public is among the most nuclear 
power-friendly nations in the EU: in a 2008 survey, 
the production of nuclear electricity was supported 
by 61%, clearly above the EU average of 44%.
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But this is not merely a technical solution—it is 
a moral decision. Can today’s society truly bear 
the responsibility for a future it cannot foresee? 
What happens if, centuries from now, these sites 
are unearthed or disturbed? Could earthquakes 
compromise their integrity? Might groundwater 
bring hidden dangers back to the surface? 
 
T h e  f o l l ow i n g  s h o r t  f i l m  e x p l o re s  t h e s e 
uncertainties, inviting reflection on the risks, 
assumptions, and ethical weight behind the 
choices we make today.

Onkalo
by Aoyun Chen

https://drive.google.com/file/d/1oKNWNvGH8oXXaBTvCuClUEU01Sk-IySi/view?usp=sharing
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China Nuclear Power Review

Prospective nuclear power capacity by 
country, in gigawatts (GW)

Source: Global Nuclear Power Tracker, July 2024, Golbal Energy Monitor

The 
Fukushima 

nuclear accident 
prompted a global 
reassessment of 

nuclear safety.
The 

Paris 
Agreement on 

climate change

China 
announced 

a suspension 
of new nuclear 

project 
approvals.

China's 
proposed 

nuclear waste 
facility faces 

public protests.

Spent 
fuel storage 
pools across 

China are reaching 
capacity.

China 
resumes 

nuclear project 
approvals as 

construction pace 
accelerates.

China 
has pledged to 

reach peak carbon 
emissions by 2030 

and achieve carbon 
neutrality by 2060.

World's 
first Gen IV 

nuclear reactor 
at Shidao Bay 

connected to the 
grid.

Beishan 
underground 

lab in Gansu breaks 
ground to support 

deep geological 
disposal of high-level 

waste.

With 
over 60 GW of 

installed capacity, 
58 reactors in 

operation, and 27 under 
construction, China 
ranks third globally.

Shifting our focus from Finland back to my 
country—China—we look back on the journey of its 
nuclear energy development, examine the present, 
and consider what the future may hold.

By 2025, China has become a global nuclear power 
leader. Key drivers include: 
Carbon goals: Nuclear supports stable, high-load 
supply alongside intermittent renewables; 
Energy security: Energy security: The turbulent 

international situation has prompted the 
improvement of energy independence, and nuclear 
power has reduced dependence on fossil energy 
imports;
Rising demand: EVs, data centers, and automation 
boost power needs; 
Mature tech: Indigenous third- and fourth-
generation nuclear technologies, have entered 
commercial operation, significantly improving 
efficiency and safety.
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Since 2019, China has resumed and accelerated 
its nuclear power development, aiming to achieve 
carbon neutrality and strengthen national energy 
security. However, the revival of nuclear energy has 
also intensified the challenges of managing spent 
nuclear fuel. Existing storage facilities are projected 
to reach capacity by 2030, making the construction 
of a spent fuel reprocessing system increasingly 
urgent.

In response, the government introduced the 
Mandatory Spent Fuel Recycling Policy (2026–
2050) in 2026, setting a national goal to fully 
recover all spent nuclear fuel by 2050. The policy 
also outlines a gradual reduction in reliance on 
conventional solutions such as deep geological 
disposal, while promoting the development of 
more advanced and sustainable zero-waste 
technologies.

As a key step in implementing this policy, China 
plans to establishthe Spent Nuclear Fuel Zero-
Waste Laboratory in Weihai, Shandong. Located 
near the Shidao Bay nuclear power plant, the 
facility will leverage the region’s fourth-generation 
reactor cluster and existing infrastructure to reduce 
transport risks and costs while enhancing industrial 
synergy. The laboratory is scheduled to begin 
operation in the summer of 2027.

SPENT NUCLEAR FUEL 
ZERO-WASTE LABORATORY



The policy’s announcement ignited fierce public 
opposition and mass protests. In a drastic move 
to restore control, the government enforced a 
citywide blackout. Following the crisis, authorities 
adjusted their  approach—revising policies, 
increasing transparency, and offering reassurances 
on safety and oversight. This gradually shifted 
public opinion, allowing the project to resume. As 
the laboratory progresses, society seems to be 
approaching the ideal of efficient energy recycling 
and low-carbon living—yet beneath the surface, 
subtle signs of environmental degradation have 
already begun to emerge.
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Speculations about the future



Prompt:
Two white-coated scientists look out of a window, outside the window is a laboratory building site 
at night, the building is covered in tarpaulins and scaffolding, a birght red spotlight (with the Chinese 
words ’Reject naclear waste’) shines on the building in the distance, wire entanglement surrounds 
the building, crowds of protestors gather outside, 4k widescreen film

Prompt:
A window sill of a anti-nuclear protester's home with large protest placards (with the Chinese words 
’Reject naclear waste, protect our homeland’ on it),unlit lamp and lit candles on it, an Asian man sits 
on the window sill looking out of the window at an evening scene in an blackout city, in the distance 
are the cooling towers of a shutdown nuclear power plant, 4k widescreen film



Entropy Extinction is a reality-based science 
fiction animated movie. Set in the near future, the 
story unfolds as growing concerns over energy 
security and environmental responsibility drive 
China to launch the world’s first Spent Nuclear 
Fuel Zero-Waste Laboratory—aiming to balance 
domestic energy consumption with environmental 
protection. Yet, does this initiative truly pave the 
way for a sustainable future, or does it merely open 
the door to unforeseen upheaval?

Film link: https://youtu.be/pTM15Z23Qx0

Prompt:
A nuclear fuel recycling laboratory, pipes conectted to the installation, some scientists in the room, 
A row of continuous transparent floor-to-ceiling windows,Desert beach with blue sky outside the 
window, lighthouse, Modern big city and Skyscrapers in the distance, 4k widescreen film

Final Film

https://youtu.be/pTM15Z23Qx0


Behind-the-scenes

Character: Shen Yiran Character: Lin Lan



Character: Shen Chong'an Character: Li Chuan





City Coast Landscape in 2028 City Coast Landscape in 2040



PROP: Goverment leafletsPROP: Lab ID cards

This leaflet is dropped by helicopter by the government on the protesters after the 
city's blackout in Act 4, and is used to announce preferential policies to persuade 
the protesters to compromise, as well as disciplinary measures to warn those who 
refuse to cooperate with the goverment, in order to quell the protests.

PROP: Environmental monitor

Signal light for displaying 
soil conditions
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conditions
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The environmental monitor is an official device used by the laboratory to track 
coastal conditions near the facility, with its data made publicly available to 
gain the trust of citizens. After the blackout crisis, Li Chuan compromised with 
the government in order to survive. But when he noticed subtle changes in 
the city’s environment, he immediately grew suspicious of the lab. In the end, 
he secretly hacked into the monitor and discovered that the laboratory had 
indeed falsified the data.



PROP: ROOTWALKER® insulated shoe covers
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CorkThe ROOTWALKER brand of insulated shoe covers 
is a product created by Li Chuan and popularised in 
the city in 2040. The product was originally invented 
by Li to facilitate his monitoring operations after 
he discovered that the temperature on the coast 
had risen abnormally. Afterwards, in order to obtain 
funds for his operations, Li put the equipment on the 
Internet for sale, and never expected it to become 
popular by accident.


