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Definitions & Cautionary Note

The companies in which Royal Dutch Shell plc directly and indirectly owns investments are separate entities. In this document “Shell”, “Shell group” and “Royal Dutch

]

Shell” are sometimes used for convenience where references are made to Royal Dutch Shell plc and its subsidiaries in general. Likewise, the words “we”, “us” and
“our” are also used to refer to subsidiaries in general or to those who work for them. These expressions are also used where no useful purpose is served by
identifying the particular company or companies. ““Subsidiaries”, “Shell subsidiaries” and “Shell companies” as used in this document refer to companies over which
Royal Dutch Shell plc either directly or indirectly has control. Companies over which Shell has joint control are generally referred to as “joint ventures” and companies
over which Shell has significant influence but neither control nor joint control are referred to as “associates”. The term “Shell interest” is used for convenience to

indicate the direct and/or indirect ownership interest held by Shell in a venture, partnership or company, after exclusion of all third-party interest.

This presentation contains forward-looking statements concerning the financial condition, results of operations and businesses of Royal Dutch Shell. All statements
other than statements of historical fact are, or may be deemed to be, forward-looking statements. Forward-looking statements are statements of future expectations
that are based on management's current expectations and assumptions and involve known and unknown risks and uncertainties that could cause actual results,
performance or events to differ materially from those expressed or implied in these statements. Forward-looking statements include, among other things, statements
concerning the potential exposure of Royal Dutch Shell to market risks and statements expressing management's expectations, beliefs, estimates, forecasts, projections
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and assumptions. These forward-looking statements are identified by their use of terms and phrases such as “anticipate’”’, ““believe””, “could”’, ““estimate”, “expect’”’,
“intend”’, “‘may”’, “‘plan”’, “'objectives’, “‘outlook”’, “’probably’’, “project”’, “will”’, *’seek”, “'target”, “'risks"’, “’goals’, *’should’” and similar terms and phrases.
There are a number of factors that could affect the future operations of Royal Dutch Shell and could cause those results to differ materially from those expressed in the
forward-looking statements included in this presentation, including (without limitation): (a) price fluctuations in crude oil and natural gas; (b) changes in demand for
Shell’s products; (c) currency fluctuations; (d) drilling and production results; (e) reserves estimates; (f) loss of market share and industry competition; (g) environmental
and physical risks; (h) risks associated with the identification of suitable potential acquisition properties and targets, and successful negotiation and completion of
such transactions; (i) the risk of doing business in developing countries and countries subject to international sanctions; (j) legislative, fiscal and regulatory
developments including potential litigation and regulatory measures as a result of climate changes; (k) economic and financial market conditions in various countries
and regions; (1) political risks, including the risks of expropriation and renegotiation of the terms of contracts with governmental entities, delays or advancements in
the approval of projects and delays in the reimbursement for shared costs; and (m) changes in trading conditions. All forward-looking statements contained in this
presentation are expressly qualified in their entirety by the cautionary statements contained or referred to in this section. Readers should not place undue reliance on
forward-looking statements. Additional factors that may affect future results are contained in Royal Dutch Shell’s 20-F for the year ended 31 December, 2014
(available at www.shell.com/investor and www.sec.gov ). These factors also should be considered by the reader. Each forward-looking statement speaks only as of
the date of this presentation, 3 November 2016. Neither Royal Dutch Shell nor any of its subsidiaries undertake any obligation to publicly update or revise any
Forward-|ooking statement as a result of new information, future events or other information. In |ight of these risks, results could differ mareria”y from those stated,
implied or inferred from the forward-looking statements contained in this presentation. There can be no assurance that dividend payments will match or exceed those
set out in this presentation in the future, or that they will be made at all.
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We use certain terms in this presentation, such as discovery potential, that the United States Securities and Exchange Commission (SEC) guidelines strictly prohibit us
from including in filings with the SEC. U.S. Investors are urged to consider closely the disclosure in our Form 20-F, File No 1-32575, available on the SEC website
www.sec.gov. You can also obtain this form from the SEC by calling 1-800-SEC-0330.

Copyright of Shell Nederland B.V.. Restricted May 2022 2



Legal Disclaimer

The presentation shared, is made available for information only and on the condition that:
i) It may not be relied upon by anyone, in the conduct of their own operations or otherwise;

i) Neither the Shell company issuing this information, nor any other person or company concerned
with furnishing information or data use herein:

A. is liable for its accuracy or completeness, or for any recommendations or advice given in or
any omission from this information, or for any consequences whatsoever resulting directly or
indirectly from any use made of this information by any person, even if there was a failure to
exercise reasonable care on the part of the Shell company or any other person or company as
aforesaid: or

B. make any claim, representation or warranty, express or implied, that acting in accordance with
this information will produce any results regarding the subject matter contained herein, or
satisfy the requirements of any applicable federal, state or local laws and regulations; and

(iii) Nothing in this presentation constitutes technical advice. If such advice is required, it should be
sought from a “qualified professional adviser.”
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» What happened
m Causes of the fire & its escalation
m Observations and Insights VEH‘)‘@L"&L‘,’D

m Conclusion and Solution
m Discussion, Q&A

HANDREIKING

BETER LEREN VAN
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(PETROJCHEMISCHE INDUSTRIE
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What Happened - Summary

m September 28", 2011

m Fire started in a pump house area
at a Shell-operated refinery

m Fire spread throughout the pump
house

m The fire lasted 32 hours

m No serious injuries

m Significant damage fo piping &
equipment in the pump house

m Extended shutdown of refinery
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What Happened — Pump House

Open area in Logistics (no roof on the ‘house’) 150 meters by 40 meters; approximately
Contains pumps, piping, blending facilities 2 meters below road at the West End

Post-fire photos
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What Happened — The planned activity

m Preparing a light naphtha pipeline for maintenance
o 24" diameter piping
o 560 meter section
o 150 m3 contents
m Shell & maintenance contractor had agreed to a decontamination plan
involving draining, spading and flushing the line
m Operations had
o Isolated the line (10 isolation points)
o locked and tagged the isolation points

o authorized the maintenance contractors to drain the line

m Contractors were following the agreed to decontamination plan
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What Happened - Draining of Hydrocarbon (1)

Contractors were draining the isolated section of line at two drain points according to plan:
m Point A: draining from 24" flange into metal tray

m Pumping from tray to slops line

Air Pump Gully Sucker
m Using an air driven pump =
£9) (7]
& 10,000 L L O
_@_ Tank % g
% 6
Road (about 2 meters above piping) QP
— West end of Pump House C Drain
pit
H —
Slops line
Tray
24" Flange .
s Section of 24"
Naphtha Pipeline
A
B
Z 6" Drain "t 3" Drain
.._m ..........
\ ~~~~~ ~~\ ':
\ Open
Hose Drum Q}
Copyrigh Connectors ﬂ} ________ Air



What Happened — Air Pump Gully Sucker

m Designed to collect light hydrocarbons; used
instead of a regular Gully Sucker (Vacuum
Truck) where there would be a concern

m Equipped with
o 10 m3 tank, 8 m3filling limit

o two air driven pumps

o an air compressor

grounding cable

O

flammable gas detector

O

O

spark arrestors on diesel engine exhaust
and on the tank vapor outlet
. ' i -
m Experience e | * o Tel:6733 2055
S Fax: 6733 2655
o Numerous years of incident free deployment
o Passed full inspection the previous month
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What Happened - Draining of Hydrocarbon (2)

Contractors were draining the isolated section of line at two drain points according to plan:
m Point B: draining from a 3” drain into a plastic drum with the top cut off

m Pumping from drum to tank on the Air Pump Gully Sucker Air Pump Gully Sucker

-@' 10,000 L d
_@_ Tank

m Using an air pump on APGS (truck engine not running)

Air
ICompressor]

Road (about 2 meters above piping)

— West end of Pump House i : Drain
pit | Witnesses stated that
| the fire started near
# . the drain pit
Tray {
= 24" Flange : "
A Section of 24" j ‘. Two sections of 3
Naphtha Pipeline wire reinforced PVC
A hoses connected with
B . metal couplings.
—Z—G" Drain e 3" Drain
e
N § )
pen
Hose Drum _@
Copyrigh Connectors  __ ﬂ} _____________ < Air



What Happened - Fire and escalation

m Fire fighters used fixed &
portable foam & water
application devices

m Operations were isolating fuel
sources to the pump house

m Piping near the fire failed

m Initial fire grew spread through
the pump house

m More piping overpressured and

added fuel to the fire.

m Two fire escalations caused
evacuation of the fire scene

m Fire lasted 32 hours
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Causal Learning

Causal learning looks at how the system, within which individuals work, allowed them

to do what they did and why they believed this would achieve the desired outcome.

S —

:*” @ Environment .
' Resources [ Anermon |— Expectations E O - | - CZ
i | Fll'ﬂp‘lhn Il Waorking Il lesnning 'l i .
== g (T Observation
_l"_ (reion }o(Codoom ) (Deeper) Insight
| . Knowledge/Beliefs | '
i Experience ; : R
| : Conclusion
I“ . Structure readback ® Consequences
Human Behaviour Model: From the Causal Learning Methodology
Planned result Actual result
Safe decontamination of the piping A flammable mixture was created that
system to allow cutting, rotation and ignited by an ignition source after which
inspection of a section of pipeline. the resulting fire severely escalated.
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Why It Happened - Observations

Open
draining

@ Static
oW Electricity

£ Emergency
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Observation — Flammable Mixture

Draining the light naphtha into the open containers produced vapours mixed

with air to form a flammable vapour mixture

o Draining from a flange into a tray

o Draining from a valve into a drum

o Any spillage could run across the floor
of the pump house to the open drain

Air Pump Gully Sucker

10,000 L
24 Tank

Air

Road (about 2 meters above piping)

—_— West end of Pump House T Dri_!tin
pi
: ".._‘ 'N_
E, /"  Slops line
Tray[-ﬂ \ /
=== 24" Flange
M Section of 24"
i : __Naphtha Pipeline

X 6"Drain . -'.
{0
Drum /
. g
Connect T T g i
onnectors )| Air
Pump




Observation — Static Electricity (1)

The most likely source of ignition - a static electricity discharge in the pump house
associated with removal of hydrocarbon from drain valve through the drum.

m Vapours were heavier than air

Air Pump Gully Sucker

Possible flammable vapour mixture

Air
ICompressor]
|

Road (about 2 meters above piping)

10,000 L 4
o \ Tank

was near the floor of the pump

—_— West end of Pump House T Drain house
SRR pit
E’ " Slops line
T e e oo of 0 m  Air Pump Gully Sucker was
™™ Section of 24 . .
A |L————Naphtha Pipeline considered as a potential ignition
/ B ||} source, but it was located on the
Xoomn S o so) ) road about 2 meters (6.5 feet)
""" Opén @ above the pump house floor
Hose Drum
Connectors ‘ 11 Air
Pump
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Observation — Static Electricity (2)

m Static Charge was generated because:
o Light naphtha has a low conductivity

o Draining into the open drum and flowing through the
hose into the APGS tank generated separated charges

m Static Charge accumulated due to low conductivity of the
equipment created by one of more of the following:

o Drum was non-conductive plastic

o> Hose was not fully bonded to the connector

o Low conductivity through the APGS earthing (to ground)
cable attached to the railing alongside the pump house.
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Observation — Static Electricity (3)

m The static electricity discharged

o one of the hose connectors most likely Air Pump Gully Sucker
: L =
came in contact with p|!0|ng in the pump &  o00L N
house due to the pulsating movement of < £l
the hose created by the air pump
T Drain
pit
=] " Slops line

H
.
%
3" Drain ? f

Open
Drum -@
.......................... g Air
Pump
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Observation — Escalation of fire

m Initial pool fire spread because:

o Fixed foam system dispensed both water and foam

o Water sprays further dispersed foam

o Other piping was exposed to fire and ruptured

m Fire continued to spread throughout the pump
house

o Pump house drainage system capacity exceeded

o Burning and unburned hydrocarbon migrated across
the pump house.

m Escalations led to large fire balls

o Piping failures added large volumes of hydrocarbon

due to line sizes and location of isolation points
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Insights: beliefs contributing to normalization of risk

m Design aspects
o Design of the piping allows only draining to atmosphere
o Design of the piping requires cut and 180" rotation to inspect
o Gully sucker design is specific for safe use for light hydrocarbons

o Design intent of pump house drain system is functional (draining from West to East)

m The safety barriers have proven effective risk controls during previous
decontaminations of light hydrocarbon systems

m Expertise and experience
o Static electricity is only important for rail and road car loading activities

o Own personnel has the expertise and experience to manage the risk of this
type of activity — solid training and handover periods

o Contractors demonstrated many years of experience in performing the
decontamination activities safely — no need for operations to stand by

o Emergency response capability adequate (own and authorities)
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Conclusion

Restricted

m Causal Learning identified many major and minor S [ ————
issues, leading to normalisation of the risk involved | @) snenvounsieam wanutacuring

o Each had recommendations for improvement (strengthen

Draining of Volatile Hydrocarbon Liquids

existing safety barriers, introducing new safety barriers) | v otconon:

4. Guidance for Addressing the
Risks of Open Draining .......... 4

Appendix — EXamples .......ccccuueene 6

o Cumulatively, implementation would be a mammoth task

3. Guidance for Planning and
Executing Closed Draining......3

o And still did not guarantee that people can make a

mistake safely!

Emergency Response

m Controlling static electricity as an ignition source is

d i Fﬁcu “‘ @ Shell Downstream Manufacturing

o Thus tackle the fire triangle at avoiding a combustible Emergency Response

Table of Contents

mixture

1. Purpose and Scope........cceeueen 2 2. Standard ........ccoviineenneennnns 2

m The only real solution is to eliminate the need to
drain hydrocarbons to atmosphere and reinstate the
original design 11!
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