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1. Foreword

As carbon neutrality has become a global consensus, countries around the world have issued conservation saving
policies and put forward new requirements on industry development. In response to energy green transformation, China
has proposed the "3060" carbon policy, aiming to hit peak carbon emissions before 2030 and carbon neutrality by 2060.
The policy is being implemented across industries.

As big energy consumers, data centers face great challenges in energy conservation and consumption reduction and
should speed up the pace of green development. The power supply system in a data center accounts for 10% of the total
electricity cost of the entire data center facility. The uninterruptible power system (UPS) plays a critical role in the power
supply system and consumes most power in the system. A typical method to reduce the UPS power consumption is to
improve its efficiency in online mode or keep it running in ECO mode. The industry's highest efficiency in online mode is
about 97%. Further increasing the efficiency will raise the cost to a higher level. The efficiency in ECO mode can easily
exceed 99% as the utility power is directly supplied when the UPS works in ECO mode. However, if the utility power
becomes abnormal, the power supply will be interrupted for several milliseconds when the UPS is transferring to battery
mode. This reduces the power supply reliability and that is why ECO mode is not widely used.

The UPS industry calls for a working mode that ensures reliable power supply while delivering ultrahigh efficiency. This
white paper describes the UPS S-ECO technology and its application in Huawei UPS5000-H products. The document
illustrates its major benefits, technical principles, application scenarios, and comprehensive verification process, helping
readers understand the S-ECO mode and providing approaches for designing highly reliable and efficient data centers or
mission-critical power supply solutions in various industries.
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2. Glossary

APFC: active power factor compensator

DC: data center

ECO: economic control operation

MTBF: mean time between failures

MTTR: man time to repair

PUE: power usage effectiveness

S-ECO: super economic control operation

SiC: silicon carbide

SVG: static var generator

THDi: total harmonic distortion of current

THDv: total harmonic distortion of voltage

VFI: voltage frequency independent

VFD: voltage frequency dependent

VI: voltage independent

UPS S-ECO Technology White Paper
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3. Development Trends
3.1. Regulatory Requirements for Low PUE

Carbon emissions from human activities accelerate global warming and have become a worldwide threat. Coping with
climate change is a global responsibility. The Paris Agreement, which came into effect in 2016, has set targets for global
warming control and carbon neutrality. The goal is to limit global average temperature rise to well below 2" C, preferably
to 1.5 C. A total of 137 countries have announced policies or made commitments on carbon neutrality, and multiple
major economies have released their green data center policies. Building green data centers has become an inevitable
trend.

Though facing a number of challenges, China is determined on the way of low-carbon development. In the general
debate of the 75th session of the UN General Assembly in 2020, China proposed to peak CO, emissions by 2030 and
achieve carbon neutrality by 2060. China has proposed a revolutionary strategy for energy development in the new era.
It has also issued regulations and incentive policies to control the volume and intensity of power consumption.

The national low-carbon policies have been implemented across industries. A number of policies have been issued in the
data center field to drive green development and control the PUE.

The Guiding Opinions on Accelerating the Construction of a Collaborative Innovation System for National Integrated Big
Data Centers was issued in December 2020. According to the document, a structural balance should be kept between
data centers in eastern and western regions of China. The PUE of large and ultra-large data centers should be kept
below 1.3. The PUE requirements vary with the eight regions. Average PUEs are set for each region and cluster.

Table 1 Energy efficiency limits and energy efficiency grades for data centers in eight regions

Guangdong, | Chengdu Inner

Mongolia

Hong Kong, Ningxia

Average PUE in a

. 1.3 1.3 1.3 1.3 1.2 1.3 1.2
region

pusrneEli=ing g o 1.25 1.25 1.25 i 1.2 i 1.2
cluster



