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ENEOS and PFN Succeed in Autonomous Operation of Petrochemical
Plant Using Al Technology

New Al system automates operations currently performed by skilled operators

TOKYO, December 2, 2021 — ENEOS Corporation (ENEOS) and Preferred Networks, Inc. (PFN)
announced today that they have succeeded in operating a butadiene extraction unit autonomously
in ENEOS Kawasaki Refinery's petrochemical plant for two consecutive days using a new atrtificial
intelligence (Al) system. Jointly developed by ENEOS and PFN, the Al system automates large-
scale, complex operations of oil refineries and petrochemical plants that currently require operators
with years of experience.

The two companies expect the Al system will help them improve safety and stability of plant
operations by reducing dependence on operators’ varying skills levels. ENEOS's research has
shown that the two-day trial is the first successful case in Japan of an Al-enabled autonomous
operation at an actual petrochemical plant.

ENEOS and PFN's joint effort to build an autonomous plant operation system started in 2019 with
a strategic alliance formed in response to the growing concern around shortage of human
resources due to the aging of skilled operators with manual operation experience. Currently, oil
refineries and petrochemical plants are monitored and operated by such operators on a 24-hour
basis.

The Al system is designed to predict the plant unit's future sensor values and valve operation
requirements based on past data of complex correlations between multiple sensor values and
valve operations, supplemented by simulated data. During the successful two-day trial with the
butadiene extraction unit, the Al system continuously monitored 25 important factors, including
internal temperature, pressure, flow rate and product conditions, while it autonomously adjusted 12
valves.

The development of the Al system is supported by 2020 subsidies from Japan's Ministry of
Economy, Trade and Industry.

ENEOS and PFN will continue their trials with the butadiene extraction unit to achieve stable
operations that are unaffected by operators’ skill levels, and subsequently extend its use to other
major plant units including crude distillation units on the same site and other refineries. The
companies also aim to implement a new Al-based autonomous plant operation model that can
increase production and energy efficiencies.

Through this collaboration, ENEOS and PFN will also support the United Nations’ Sustainable
Development Goals including Goal 9 (“Build resilient infrastructure, promote inclusive and
sustainable industrialization and foster innovation”).
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The Al system had predicted that the sensor value would exceed the upper limit if unoperated
(green); the system automatically operated the control element to keep the value within the
prescribed range (pink).
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About the ENEOS Group and ENEOS Corporation

Under ENEOS Holdings, Inc., the ENEOS Group has developed businesses in the energy and nonferrous
metals segments, from upstream to downstream. The Group’s envisioned goals for 2040 are: becoming one
of the most prominent and internationally-competitive energy and materials company groups in Asia, creating
value by transforming our current business structure, and contributing to the development of a low-carbon,
recycling-oriented society with the pursuit of carbon neutral status in our own CO2 emissions. ENEOS
Corporation, one of the principal operating companies in the Group, is contributing to achievement of the
Group’s envisioned goals through a broad range of energy businesses.

About Preferred Networks

Preferred Networks (PFN) was established in March 2014 with the goal to develop practical, real-world
applications of deep learning, robotics and other advanced technologies. PFN’s business domains
include transportation, manufacturing, life sciences, robots, plant optimization, materials discovery,
education and entertainment. In 2015, PFN developed Chainer™, the open-source deep learning
framework. PFN’s MN-3 supercomputer, which is equipped with the MN-Core™ deep learning
processor, topped the Green500 list three times in 2020 and 2021. https://www.preferred.jp/en/

Chainer™ and MN-Core™ are the trademarks or the registered trademarks of Preferred Networks, Inc. in
Japan and elsewhere.
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