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Dear All,

Welcome to the March 2022 issue of EU China Energy Magazine. 

Decision makers around the world are re-thinking the role of renewables and energy efficiency in the current energy crisis. The conflict in Ukraine is leading to major disruption to world energy supplies and has sparked to a sharp rise in prices - which were already soaring in the wake of the Covid-19 pandemic. Yet with each crisis, there are opportunities. With a squeeze on global supplies of lithium, there are increased opportunities for new energy storage solutions. Meanwhile, exorbitant fossil fuel prices highlight the cost-benefits of energy efficiency investments. 

We have several exciting articles in this issue. We look at how the output from existing power plants, both thermal and renewable, could be increased and their life extended. We also assess the cost-benefits of pumped hydroelectricity storage investment in China; how a new style of vaulted concrete floor could significantly reduce the environmental impact of the construction industry; and what the increasing importance of data centres means for energy consumption and security of electricity supply.

We hope you will enjoy reading it.

Flora Kan

Team Leader

ECECP
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1.  CERRE Report: Solving the Twin Challenge:- Green and Digital Transformation
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What does the increasing importance of data centres mean for energy consumption and security of electricity supply? How can data centres support the government's decarbonisation strategy? And how can policy makers promote synergies from the integration of data centres with the energy system? The Center on Regulation in Europe (CERRE) recently published a report entitled ‘Data centres & the grid – Greening ICT in Europe’, exploring the role of data centres in the EU energy system.​[1] In this article, ECECP Junior Postgraduate Fellow Helena Uhde summarises the report, discusses the role of data centres and provides an overview of the report’s key recommendations for policy makers.

In the course of the pandemic, the importance of information and communications technology (ICT) became particularly evident: video conferences and distance learning, tracing of contacts, and digital vaccination certificates all helped to ensure that the world did not come to a complete standstill. This was reflected in global Internet traffic, which increased by 40% in 2020 alone.​[2] Most global Internet traffic passes through data centres, ‘(...) buildings or part of a building that host computer servers that run continuously to undertake Internet related computing tasks’.​[3] In 2020, the global electricity consumption of data centres, not including energy consumption for mining cryptocurrencies, was 200-250 TWh - about 1% of the global electricity demand.​[4] 

Attractive locations for data centres in the EU 

Almost 20% of the world's hyperscale data centres are located in Western Europe. Dublin (Ireland), Prague (Czech Republic), Copenhagen (Denmark) and Lisbon (Portugal) are particularly attractive locations for data centres. Copenhagen and Dublin, for example, are supported by the countries’ moderate temperatures, which facilitate the management of heat output from data centres. The Dublin location is also boosted by high renewable energy potential, a skilled workforce, supportive regulations and an existing telecommunications infrastructure linking with the EU and the US. Furthermore, since Brexit, Ireland is the only EU member state with English as its official language, which favours international investment. Copenhagen, on the other hand, has a high quality infrastructure: 80% of its power lines are laid underground, which protects them from the effects of the weather. It is worth remembering, however, that these cities are vulnerable to climate change: the advantages enjoyed by cooler countries in Europe could be threatened by climate change and increased weather volatility.

What does the establishment of data centres mean for the EU climate neutrality goals?

In the coming years, the importance and number of data centres will increase – and so will the associated energy consumption. The IEA states that global Internet traffic more than doubled between 2017 and 2020 and could double again by 2023.​[5] However, forecasts for power consumption in data centres are subject to great uncertainty. Different studies have reached opposite conclusions: that there will be a sharp decline in data centre power consumption, brought about by technological advances; and that there will be an exponential increase in power consumption due to a rapidly increasing number of hyperscale centres. 

With the adoption of the EU Green Deal and the European Climate Change Act, the EU aims to become the world's first carbon neutral continent by 2050. Net zero implies an electricity system dominated by volatile renewable energy, which will be more complex to control, leading to sharper price signals, as well as rationing and ordering of loads. 

What role will data centres play on the way to Net Zero?

Data centres can support the decarbonisation of the power, heat and transport sectors. Some leading data centre operators, including Amazon, Microsoft and Facebook, have committed to using 100% renewable energy. This is made possible by investing in renewable energy, e.g., through corporate power purchase agreements (PPAs) which represent long-term commitments to buy renewable energy from a project. According to IEA, in 2019-2020, Google purchased 12 TWh, Apple 1.7 TWh and Facebook 7 TWh of renewable energy to match their operational electricity consumption.​[6] The CERRE report maintains that PPAs can support decarbonisation by making additional renewable capacity more cost-effective so that consumers turn to electricity from renewable sources. In the short term, the decarbonisation of heat is likely to lead to heating costs rising significantly and thus improve the economic viability of local heating systems that use waste heat from data centres. The widescale electrification of cars, vans and public transport has major implications for the flexibility of the electricity system. The ability to harness this flexibility requires significant amounts of real-time data processing. Here, the supporting role of data centres in information processing is key.

	Greening data centres in China

Although the report refers to data centres in Europe, China also faces the ‘double challenge’ of green and digital transformation. This challenge was recently discussed in an expert discussion on the Environment China podcast on 14 January 2022.​[7] GDS Holdings, the largest independent data centre operator in China, consumed around 2.8 TWh of electricity in 2021. Similar to their western counterparts, China‘s leading data centres, including GDS Holdings, Chindata Group and Shanghai Athub, have committed to 100% renewable energy. To achieve their goals, GDS Holdings, Chindata and Alibaba are purchasing electricity through China's new green power trading pilots. 

In the podcast, Prof Zhang Sufang highlights four strategies that data centres can use to offer flexibility for grid stability: 1) time-shifting workloads, 2) geographical shifting workloads, 3) changing the temperature of the cooling systems, and 4) using the UPS energy storage system to optimise the charging and discharging time of the energy storage system.

However, implementation of these options is not particularly successful as there is little incentive for data centres to offer flexibility and there are concerns that operational reliability and quality of service may be compromised. Policy measures to provide incentives include further development of China's spot markets to signal real prices, and renewable energy targets for specific sectors.



The role of data centres in the grid

While increased energy efficiency can largely offset the energy impact of increasing data demand, large clusters of data centres can have a destabilising impact on the power grid, i.e., in the case of a suddenly heavy trade in crypto cryptocurrencies, high electricity demand has negative effects on network congestion management. So how can data centres optimise their energy consumption whilst supporting the grid? Data centres can either play a more passive role in the grid, as large energy and grid users, or operate as active participants supporting grid stability (see Figure 1).

[image: 1648041059(1)]

Figure 1: Roles of data centres.

Data centres can produce waste heat or surplus electricity from their renewable installations. In remote areas, data centres could even have to operate their own microgrid. Finally - and arguably this is the most helpful role for the subordinate grid - data centres can offer flexibility and thus facilitate balancing in the power grid. Four types of data centre grid support can be distinguished, which are shown in Figure 2.
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Figure 2: Grid support potential of data centres.

Firstly, if data centres are integrated into energy and power systems, e.g., into a smart city, they could act as independent energy actors and trade with energy flexibility services. A second option is to use waste heat from the data centres to provide heat to offices, residential buildings or even district heating systems. Thirdly, workloads and thus power demand can be shifted in time or geographically optimised between networked data centres with the help of algorithms, thus not only increasing the potential for renewable energy, but also reducing grid constraints. Fourth, battery back-up power from data centres can be offered to the grid on demand.

Facilitating the active role of data centres in the power grid

A power system based mainly on renewable resources leads to greater local, seasonal and daily fluctuations in the underlying costs of supplying certain sites. Although the EU promotes uniform wholesale electricity prices, there is a trend towards greater use of locational prices that reflect actual local supply and demand. For data centres, this means more thought needs to be given to their location on the power grid and their impact on overall energy system costs.

Another trend being promoted by the European Commission is the development of more active distribution system operators who can engage in competitive procurement of congestion management and voltage support services. For example, local market platforms with local pricing can achieve greater flexibility on the consumer side. The EC also favours energy communities i.e., groups of end users who actively manage their energy. These are encouraged to balance supply and demand internally. When such a community operates in island mode, it can benefit from reduced grid charges and is less exposed to the risk of wholesale electricity price fluctuations.

Data centre energy consumption is expected to increase in the coming years. However, the authors of the CERRE report stress that the ICT revolution will form an important part of Europe's future economy. Data centre owners can improve grid resilience by increasing transparency on energy consumption drivers, refining end-to-end energy efficiency measurements, ensuring local sourcing of PPAs, and actively participating in local flexibility markets. While the owners of data centres seem to take their climate commitments seriously, it is the responsibility of politicians to create a framework that minimises the potential destabilising effects of data centres on the local network. 

––––––––
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By Helena Uhde

ECECP Junior Postgraduate Fellow
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1. The CERRE report offers nine policy recommendations that would create a framework for
data centres (DCs) as active players in the EU's energy system and ensure adequate grid
‘management in the context of growing demand for computing power:

2. A‘dynamic policy approach’ with a mix of legally binding and non-binding legal instruments
should be favoured when developing regulation.

3. DCs could serve as a role model for energy intensive industries. They should not be singled
out over other large loads, but the sizeof load needs to be reflected in regulation.

4. EUregulation should prirotise harmonisation/standardisation of definitions and rules.

5. Inthe course of harmonisation, planners need to take into consideration the Network and
Information Systems (NIS) Directive (to be replaced by NIS2 Directive) and relationship to
European Critical Infrastructure Directive.

6. The involvement of DCs in higher-level energy planning processes should be pursued further.

7. The Ecodesign Directive provides a legal basis for the further regulation of energy
‘consumption at DCs.

8. The outcomes of this report support the approach of the new Energy Efficiency Directive
(EED, proposed as part of the EU dimate neutrality package). This suggests that a district
heating and cooling systems should have an improved ability to interact with other parts of
the energy system in order to optimise the use of energy and prevent energy waste by using
the full potential of buildings to store energy, including excess heat from service facilties
and nearby DCs.

9. Government procurement processes should encourage the use of more environmentally
sustainable DCs. Public authorities and publicly owned entities should be guided by the EU
Green Public Procurement Criteria for their use of DCs.

10. The forthcoming revision of the Energy Taxation Directive offers an opportunity for the
European Commission to harmonise certain practices, at leastin terms of minimum
harmonisation, to eliminate energy tax breaks that currently subsidise higher DC energy
consumption.
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