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Eliminate serious incidents with Risk Based Process Safety

Paradigm shift in Japan:
Risk zero = Risk based
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JXTG promoting RBPS in Japan
v" Lobbying
-y v Consensus being formed

Today'’s presentation

Status & Path Forward for
Successful Process Safety in Japan
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Self introduction & Company overview
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Managing Director, JXTG Nippon Oil & Energy Corp.

Senior Managing Director, TonenGeneral Sekiyu K.K.

Managing Director, TonenGeneral Sekiyu K.K.

Director and Manager, Kawasaki Refinery
TonenGeneral Sekiyu K.K.

Director and Manager, Wakayama Refinery
TonenGeneral Seiyu K.K.

Manager, Wakayama Refinery
TonenGeneral Sekiyu K.K.

Manager, Project Service, ExxonMobil’s
Asia Pacific Area Engineering Office
TonenGeneral Sekiyu K.K.

Joined Tonen K.K.

JX Nippon Oil
& Energy _
Merger in Apr. 2017
JXTG Nippon
Oil & Energy
TonenGeneral
Group

1,930KBD*
Refining capacity

11 Refineries
2 Manufacturing plants

\

9,000** Employees

* Approximate number as of April 2019
** Approximate number as of March 2019

1% @:Refinery
77\ A Manufacturing
)¢ / Plant

JXTG Nippon Oil & Energy
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Petroleum industry in JaparLI

Market share of domestic sales of petroleum products

TAIYO OIL Other @2017 Fuel oil products

~/cosmo °A JXTG Group

. -

IDEMITSU

» Refining capacity in total in Japan:
Approx. 3,500 KBD (As of March 2019)

JXTG Nippon Oil & Energy
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Petroleum industry in Japan I

Market share of domestic sales of petroleum products

B : CCPS membership

TAIYO OIL Other
JXTG Group

r4COSMO on.A

Petroleum\ industry

Chemical industry

+

ok 2,

IDEMITSU

¢ MITSUBISHI
&% CHEMICAL
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Paradigm shift for safety in Japan

- My observations -

Input resources to eliminate all risks o~ &
Probability e 'J" ‘
A B D E e ¥l
Consequences v AN

Input resources effectively to eliminate
risks with higher consequences

3 ./ Probability A B b E
{ . Consequences
I ‘ Change mindset I
For zefo .
m [y, -If‘ents? m
maGrs a
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Change mindset on process safety

Past & Present  [_> Hereafter

Risk Should be zero or avoided Should be identified and managed
« Safety regulations
Basis for plant safety Safety regulations * Process safety management system based on RBPS

Compliance mode Commitment mode
Depending on Individuals Individuals and Systems

JXTG Nippon Oil & Energy RBPS: Risk Based Process Safety
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Global trend of safety |

Contributing factors in improving safety

t performance in the process industry
,/,,rt'é““""':-A"—Culture
[
G>) Safety Management System
Z\ Safety in management focus
O Published
e ‘.
o] Japanese edition
) Attention to Human Errors/Factors in 2018
2007 CCPS Guidelines for
Risk Based Process Safety
Technical safety: improved materials and designs
| A ?l 1 | >
1960 1970 1980 1990 2000 2010
Maior e.g. : 1989 Year
. J'd ! :> iggﬁ (= I8ds' CC![DS) ® Pasadena disaster 2005
Inciaen S_ U opa Clsg§der (Phillips 66) ® Texas City disaster
(Petro/Chemical) (Union Carbide) @ Valdez oil spill (Exxon) (BP)

JXTG Nippon Oil & Energy
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* This chart was modified from materials presented by Dr. Hans Pasman
(Mary Kay O’Connor Process Safety Center) at WCOGI 2014.



Status of process safety in Japan
— Major topic (1)

® Participation in global conferences

/September 2017: The 4th CCPS GSPS @Japan ) 2017

Keynote speech by Jun Mutoh, JXTG The first year of the process safety
Expectation for Process Safety in Japan

— Risk Based Process Safety

(RBPS) era in Japan

\

" April 2018: The 14" CCPS GCPS @Orlando
Luncheon speech by Jun Mutoh, JXTG
Beyond Operations Management Systems

— Establishing a Solid Safety Culture

\ /

October 2019: The 5" CCPS GSPS @Singapore
Keynote speech by Tomohide Miyata, JXTG (Today)
A Path Forward for Promoting CCPS RBPS

N

® Increasing company membership in CCPS
Mitsubishi Chemical, Idemitsu, JXTG, COSMO, Taiyo Oil (As of September 2019)

JXTG Nippon Oil & Energy GSPS: Global Summit on Process Safety
GCPS: Global Congress on Process Safety
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Status of process safety in Japan
— Major topic (2)

National conferences on process safety organized
® Dec. 2018: The 15t Process Safety Symposium @Okayama
® Dec. 2019: The 2"d Process Safety Symposium @ Yokkaichi (under preparation)

4{ ® July 2019: Safety Engineering Symposium — RBSM @Tokyo )

Keynote speech by Tomohide Miyata, JXTG

-

J

Consensus / Challenges

v' Accelerate RBPS

—> v Foster Senior Process Safety Experts > CCPS member companies
and voluntary cooperation by other companies

v Lobby for alignment of safety regulations with RBPS

Government’s movement
® April 2017: New “SUPER” certification for operations introduced at HPGSL
v' Key requirements: Introduction of RBPS and advanced technology (Digital)

v 5 plants have obtained SUPER (As of September 2019)
JXTG; Kawasaki, Sakai, Mizushima, Mitsubishi Chemical; Mizushima, Idemitsu; Tokuyama

JXTG Nippon Oil & Energy RBSM: Risk Based Safety Management
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Points & future outlook for risk based SH&E in Japan

Fundamental

principle

Operations
Management System @

v  Incorporate RBPS
v Global standards (e.g. CCPS)
v Pursue thorough effectiveness

7

Safety regulations
to be aligned with
RBPS

\

Apply advanced

Safety Culture

v Visible, felt & strong
leadership
v" Invest resources

JXTG Nippon Oil & Energy
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Points & future outlook for risk based SH&E In Japan

Fundamental
principle

Operations
Management System

v  Incorporate RBPS
v Global standards (e.g. CCPS)
v Pursue thorough effectiveness

JXTG Nippon Oil & Energy
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Deploy operations management system

» Based on global standards & RBPS (e.g. CCPS RBPS)
Points « Continuous improvement process in place (Audit, KPI, etc.)

» Pursue thorough effectiveness

JXTG — SOMS® (o CCPS RBPS, 12 elements incl. environment & health)

Driving Implementation _
force Evaluation

Management Management Management
of operations of equipment of emp|oyeesm

Improve?“

N Management Management
Organization r of SH&E ‘ti of change ﬂ
Leader-

i " Performance
ship _ evaluation
Management Risk Emergency S—
of contractoru Assessmen‘ response
JXTG Nippon Oil & Energy KPI: Key Performance Indicator

SOMS: Safe Operations Management System
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Points & future outlook for risk based SH&E in Japan

Fundamental
principle

Operations

Management System

v Incorporate RBPS
v Global standards (e.g. CCPS)
v Pursue thorough effectiveness

Safety Culture

v Visible, felt & strong
leadership

v Invest resources
v etc.

Apply advanced

(" -

Safety regulations technology

o be ?_\I)lé;ggd with v" Digital transformation
4 y (Al, big data,..)

JXTG Nippon Oil & Ener .
PP 9y RBPS: Risk Based Process Safety
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JXTG’s approach to process safety

- Conceptual aspect of safe plant operations -

Sustainable Safe Operations — Constructing a Solid Safety Culture

Management
Leadership

v Deploy SOMS

Not easy to maintain stability without strenuous effort

Sustained by systematic
and consistently-evolving

SOMS based on

Maintain a sense
of vulnerability!

v Provide training
v’ Invest business
resources in
process safety

v etc.

RBPS and
regulations

Competency of
workers

Close, effective two-
way communication

between
» Management v'Understand SOMS

mp Strong interaction = = thoroughly

v : :
v Common culture . \Workers Be highly motivated

v i of v/ Maintain active mindset
Common language Best mix o _
systems & people v Always think before
homogeneous , ‘

workforce ZBUINE
v’ Low turnover rate

Japan’s

fundamentals

v etc.

JXTG Nippon Oil & Energy RBPS: Risk Based Process Safety
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JXTG’s approach to process safety

- Conceptual aspect of safe plant operations -
Sustainable Safe Operations — Constructing a Solid Safety Culture

Not easy to maintain stability without strenuous effort

[ i}i@m
RBPS and
regulations

Close, effective two- Competency of
way communication workers

between
& Management m,

=) Strong interaction <-J » @

L

N
c~_"

SOMS based on

l Japan’s
fundamentals

l
l
v Common culture I
v Common language l
v Educated and
homogeneous I
workforce )

v Lowturnoverrate [ o) L s SRS e L e ma

v etc.

- = e ———————— T — e ———

7 e Flaws are creeping up in the fundamentals due to changing I

- om

social environment (Internet society, diversification of values,
JXTG Nippon Oil & Energy declining sensitivity to hazards, aging population, etc.) f
p

ed Process Safety
erations Management System
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Points & future outlook for risk based SH&E in Japan

Fundamental
_principle

Operations
Management System

Safety Culture

v Visible, felt & strong

v' Incorporate RBPS . leadership
v’ Global standards (e.g. CCPS) § Invest resources
etc.

v Pursue thorough effectiveness

(F -
Safety regulations
to be aligned with

RBPS

JXTG Nippon Oil & Energy
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Apply DX (Digital Transformation)

® Points

v Essential for enhancement of process safety

v Top down for promoting DX
— Drastic change of workflow

® Expected areas of application

’ Digital Twin I Improve reliability of plant equipment

Upgrade plant board operations

| Deep Learning I - | Upgrade plant field operations

Detect signs of trouble

Incident Database

! Other | . HAZOP, Risk Assessment

Design
document =

Inspection | [T
data s

1X
?-I."-.-!-,.!, ol '*.'-T-,'-'? .

300X XO0000K X0KKRKNK XOXKKOKKNKK KON

JXTG Nippon Oil & Energy

18 Copyrightg© JXTG Nippon Oil & Energy Corporation All Rights Reserved.

P&ID: Piping and Instrumentation Diagram



Points & future outlook for risk based SH&E In Japan

r

Safety regulations
to be aligned with
RBPS

\

|

Lobbying |

v Further develop SUPER for RBPS

v’ Safety regulations except for HPGSL to
be aligned with RBPS

JXTG Nippon Oil & Energy
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Keys for success in achieving sound RBPS

Senior management (and leaders at all levels) must

® Always demonstrate strong leadership on process safety
— Persuasion, felt leadership, unannounced visits to operation field, etc.

® Take complete responsibility for consequences as the result of risk-based
approach / Resolution: Ensure RA quality

® |nvest appropriate / required business resources into process safety area
with no compromise

Recognize RA is NOT just a means of cost reduction

Maintain a sense of vulnerability
— Pursue effectiveness of operations management system (JXTG: SOMS)

® Introduce Digital (DX)
Walk the talk
JXTG Nippon Oil & Energy
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Endless journey to the goal

»

-
-
.
-
-
-
.
-
.
-
-
L
-
.O
-

® Nobody gets hurt

® Eliminate serious
process safety
Incidents

JXTG Nippon Oil & Energy
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Thank you for your attention

JXTG Nippon Oil & Energy
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