Safe Operating Procedure — On safety aspects of flange dismantling and assembling activities —
Flange protocol

Release date: 01 March 2023

Topic: How to dismantle and assemble flanges safely Version: 2

Background

e In November 2020 a FAT and an LTI happened during the removal of a 24” blind flange on a top of a vessel that
was filled with Nitrogen and was therefore under pressure. Due to the stored energy, dismantling the flange led
to an explosive release of the blind flange — see Att.1, HSE Newsflash.

e In May 2021 a HiPo LTI (P4 potential, P2 actual) happened during dismantling a flange pair — see Att.2, HSE News-
flash.

e In October 2022 a HiPo near miss event happened (P4 potential), when contractors disassembled an equipment
which was not in their scope, and they opened the mounted rim on themselves, thus the oil in the system cov-
ered all the workers — see Att. 3, HSE Newsflash.

e Flange dismantling and assembling has in many cases been the cause of different hand injuries.

Main reason of implementation of SOP
To specify and highlight the safety aspects of flange dismantling and assembling activities. Avoid potential unwanted HSE
events, accidents, injuries, or any damages while dismantling and assembling flanges.

It is important
In case of any flange dismantling and assembling activities.

Personal conditions
This operation shall be carried out by those
1. who have a combination of theoretical knowledge with practical experience gained on site or in a simulated work-
shop (flange assembly training); and
2. who have a written instruction (job description, assignment) from his employer to carry out the activity; and
3. whose competencies comply with the local relevant standards (e.g. EN 1591-4) and legal requirements.

Material conditions
1. The tools and devices needed to perform the task shall be available, fit for purpose and in good technical condi-
tion.
2. Full face protection must be worn at the first disassembly point or if the overpressure cannot be prevented with
absolute certainty. Depending on the type of possibly escaping material(s), the adequate full body and breath
protection is also mandatory (e.g. in risk of toxic or suffocating vapors or gases, the SCBA is only acceptable)!

Warning!

The use of hammer wrenches is a potential source of hand injury. To prevent hand injuries, it is mandatory to wear im-
pact resistant gloves while performing flange dismantling or assembling. In addition, the use of hands-free back-up
wrenches at all situations and the use of fingersavers where applicable is obligatory. Besides these tools, efforts should
be made to use alternative equipment, e.g. pneumatic, hydraulic, electric impact wrenches, torque wrenches or torque
multipliers when performing the activity! (See good and alternative practices and tools at the end of this document.)

Important!
1. Fasten and/or support the connecting pipes before starting the work.
2. Blind/close the disconnected flanges after dismantling and not having immediate replacement of dismantled sec-
tion (if the given section is part of a live system, and no double valve closing is possible, blinding is mandatory).
3. Ergonomic aspects shall be considered when designing the working environment, e.g. stand, floor level, working
level height, to minimize the strain on the worker and the risk of musculoskeletal injuries.

Potential scenarios and consequences:

Severe (even fatal) personal injury due to
e Unexpected release of pressure and/or hazardous (even hot) substances,
e that might be a result of

e improper emptying / lack of depressurizing / improperly isolating the system to be opened / discon-
nected;

e lack of hazard communication (expected hazard is not understood, highlighted and discussed during PtW
process);

e flange dismantling safety requirements are not followed (including the first flange opening of new ves-
sels transported with inert gas blanketing).
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e that might result in over-exposure of persons by chemicals (e.g. malaise, poisoning, loss of consciousness),
developing explosive atmosphere (risk of explosion), scalding, etc.
¢ Incorrect fastening / supporting of pipelines to be disconnected,
o that might be resulted from lack of experience or lack of proper hazard communication (expected hazard is
not highlighted and discussed during PtW process);
e that might result in suddenly moving, falling, crashing heavyweight assemblies or unforeseen sudden empty-

ing of opened pipe sections.
e Unsafe use of hand tools,
e that might be resulted from
e lack of experience;

e hand tools in poor technical condition;
o flange dismantling steps written in this SOP are not followed;
e that might result in strong punches, pinches, fractures to the hand / other body-parts.

Pollution of the environment due to

e Unexpected release of hazardous substances,

e that might be a result of

e improper emptying / lack of depressurizing / improperly isolating the system to be opened / discon-

nected;

e lack of hazard communication (expected hazard is not understood, highlighted and discussed during PtW

process);

e flange dismantling safety requirements are not followed (including the first flange opening of new ves-
sels transported with inert gas blanketing).

Process steps

What to do / Troubleshooting

1. Preparation before dismantling the
flange

Rethink the work process step-by-step, check and fulfil the information
and tasks given in the PtW, identify safety risks, check lock-out/isolation
- ensure yourself with the operation staff that the energy isolation is
proven dead (check nearby pressure gauges), prepare tools, measure gas
concentration if necessary, fence off the work area. Place the appropri-
ate collecting vessel/container in the right position if necessary. Wear all
the necessary PPEs (including impact resistant protective gloves).

The supervision by plant personnel is required during primary disman-
tling!

A = _ F

2. The first step in dismantling the flange

It is possible that material may have remained in the pipe to be disman-
tled, and possible pressure may have accumulated, therefore the first
flange bolt to be loosened shall be always the lower bolt furthest from
the worker. Leave the nuts and bolts connected until the remaining en-
ergy is released!
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3.

Releasing the possible pressure and
materials

After loosening the screws furthest from the worker, tension the flange
using a special tool (e.g. crowbar). Release any remaining pressure and /
or material from the pipeline. In case of material spillage, use a collecting
vessel/container. In such cases, wearing the following PPE shall be con-
sidered:

- face shield, and

- full-body protection, as well as

- filter type respirator (suitable against the spilled material (and its

concentration) or fresh air / compressed air breathing apparatus.

In case of releasing flammable or explosion hazardous materials, contin-
uous EX gas concentration measurement shall be carried out. If explosive
area develops, sparkless hand tools and ATEX-proof power tools shall be
used.
In the presence of chemicals, chemical-resistant safety gloves must be
worn!

4.

Removing flange bolts, replacing gas-
kets

Loosen and remove the flange bolts. After disconnecting the flanges, the

old gasket shall always be replaced with a new suitable gasket! It is for-
bidden to reach between the flanges with your hands or fingers. There is
a risk of pinching, use a special tool for this activity. Some old seals may
contain asbestos! If presence of asbestos is suspected, follow asbestos
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specific local requirements to protect workers’ health from risk of asbes-
tos exposure.

In case the removal of the bolts can only be done by cutting, the environ-
mental conditions (risk of fire and / or explosion) shall be considered and
the tools / equipment shall be chosen accordingly. In such cases, the
bolts shall be removed one-by-one and a new bolt made of suitable ma-
terial quality shall be inserted in each place after removal. After replacing
all bolts, the flange can be dismantled according to the flange disman-
tling steps written in the previous section.

5.

Replacing the bolts into the flange

Inspect, clean, and reassemble the removed bolts and nuts into the
flange.
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6.

Completing the assembly of the flange

To obtain a leak-free flange connection, a fit for service gasket is to be
used, the bolts must be tightened on the correct bolt tension, and the
total bolt strength must be evenly divided over the whole flange face.
Choose a screw of suitable length, the nut should be completely full after
the tightening.

.

Tighten the bolts using the following three steps:
1t step: tighten all bolts in the specified sequence to 50% of the tighten-

ing pressure
2" step: tighten all bolts in the specified sequence to 80% of the tighten-

ing pressure
3 step: tighten all bolts in the specified sequence to 100% of the tight-

ening pressure

The tightening sequence is illustrated in the figure below:
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At the end of the assembly, check that the assembled flange-pair is par-
allel.

Torque tightening and loosening with hammer wrench

Process steps

What to do / Troubleshooting

1.

Selecting the appropriate hammer

wrench

Select the correct size hammer wrench based on the size required for the
job and place it on the nut. Do not use a damaged, deformed, worn-
toothed, deburring hammer wrench!

EW
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2.

Using a one-handed hammer

Only wrenches and hammers in good technical condition shall be used.
Particular attention shall be paid to the hand holding the wrench and to
avoid false, improperly targeted punches. Where there is enough place
for a fingersaver, its usage is obligatory!
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If the bolt rotates, it is necessary to ensure that the bolt is held in place.
In this case the use of a hands-free back-up wrench is obligatory.

3. Using a hammer wrench with hands-
free back-up wrench

Good practices / alternative devices:

HammerTight striking wrench retainer

The HammerTight slugging wrench retainer is a unique, hands-free device that holds a striking wrench, back-up
wrench or a low-clearance torque wrench in place to prevent hand injuries. HommerTight wrench retainers
eliminate the need for 2 people when operating a hammer wrench. The Hammer Tight slugging wrench re-
tainer also promotes safety in that it takes worker’s hands out of the “line of fire.”

Safety slogging wrenches

Special slogging wrenches that have functions to avoid unnecessary risky situations, for example a patented
mechanism to lock the wrench on the screw or an O-ring thread inside. These functions may avoid the jumping
or displacement of the wrenches.
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Torque wrenches

Torque wrench is the general name for a hand-guided screwing tool, that is used to precisely set the force of a
fastening such as a nut or bolt. It allows the operator to measure the rotational force (torque) applied to the
bolt so it can be matched to the specifications.

Manual torque wrench

Pneumatic / hydraulic / electric torque wrenches
E 3 & -

”

The most dangerous part of a torque wrench is the reaction arm!
Action-reaction: For every torque action driving a nut in one direction there is an equal opposition torque
called “Reaction” driving the tool body and reaction arm the opposite direction.

Prior to operation, reaction arms must be in position, contacting the leverage point. This eliminates the pinch
point.

Impact wrenches

An impact wrench (also known as an impactor, impact gun, air wrench, air gun, rattle gun, torque gun, windy
gun) is a socket wrench power tool designed to deliver high torque output with minimal exertion by the user,
by storing energy in a rotating mass, then delivering it suddenly to the output shaft. Compressed air is the most
common power source, although electric or hydraulic power is also used.

Compressed air / electric / hydraulic impact wrenches

O

Page:9/ 11



https://en.wikipedia.org/wiki/Socket_wrench
https://en.wikipedia.org/wiki/Power_tool
https://en.wikipedia.org/wiki/Torque
https://en.wikipedia.org/wiki/Compressed_air
https://en.wikipedia.org/wiki/Electric
https://en.wikipedia.org/wiki/Hydraulic

Other information sources:
Attachment 1: FAT and LTI caused by explosively released blind flange

HSENEWSFLASH

Incident: Subcontractor multiple serious head injury due to released energy (one fatality) Site / operation: MOL Polyol Project, Tiszatijvaros

Date: 24 / 11 [ 2020 Conseguences: Severity P4 Target group: MOL Group, all operations

WHAT HAPPENED

On 24th of November 2020, at 2:27 pm two subcontractor employees were ' §
working on equipment in CU-0200 located in Area 8., removing a 24" blind flange %
located on the top of the drum. When they removed the bolts the flange

explosively released, hit both workers and flew ca. 25 meters away. As a result,
both workers suffered severe head injuries. Rescuers from FER and the Polyol site
immediately arrived at the scene after the emergency call, and began rescuing, and
taking care of the injured persons. Subsequently, National Ambulance Service
took over the further medical assistance and hospitalization of the injured
persons. One of the two injured suffered so severe injuries which were
incompatible with life and health and died in the hospital.

CAUSE OF THE INCIDENT (FIRST ASSESSMENT)

® The drum was under high pressure before the opening which was not realized by the workers (Life Saving Rule #3)
+ Instructions and procedures are not followed during flange removal

* No PTW available for the operation

s No supervision at the workplace

LESSONS LEARNT (FIRST ASSESSMENT)
L]

No one should be instructed or allowed to work until the necessary conditions, to perform the work safely are ensured.
* Before opening any equipment make sure it is not under pressure, and hazardous energies and materials are isolated always (Life Saving Rule #3) LMRA

+ Always follow written procedures
+ Hazardous activities must be done under supervision

> M O L Please visit link for the HSE Alert site

Attachment 2: Scalding by hot water during disassembly of a gate valve

HSENEWSFLASH

#013.2021/Group

Incident: Scalding by hot water during disassembly of gate valve site: Danube Refinery, Claus-4 unit

Date: 28 / 05 / 2021 SEETEIE J;;:::It:] P.z ;4Lo—:lgh Target group: MOL Group, all operations

WHAT HAPPENED

At 15:20 three subcontractors at the Claus-4 unit were replacing the valve in front of the pressure diaphragm on the i h"*:. i J

steam line of B2 steam generator. The fitting is located in a vertical pipe section. After cutting the bolts at the top = I L
flange of the valve with a jigsaw, workers lifted the pipe section using a chain-lifter when high temperature
condensate water rushed out from the ca. 5m high depressurized pipe section. During the incident, 3 workers
suffered different level burns. The person with the most severe injury suffered first- and second-degree burns on
30% of his body (upper body and limbs). Another worker also suffered first- and second-degree injuries on 10% of
his body surface area, and a third injured suffered minor burns on his limbs. The injured were treated by FER on the
spot but the two more seriously injured were transported to the hospital with an ambulance helicopter and an
ambulance car for further examination. One of them was released from the hospital on the same day, the other
injured on the next day.

POTENTIAL OUTCOME: serious personal injury / fatality

WHY DID IT HAPPEN (FIRST ESTIMATION)
.

High temperature condensate has accumulated in the vertical steam line without being drained.
* The line section was not emptied because - according to the preliminary opinion of the work permit issuer — it was not possible due to the faulty fitting (LSR # 3
Apply hazard and energy isolation, ensure safety controls are in place).
* The presence of condensed water has not been indicated on the work permit.
e (Condensate rushed out unexpectedly only after disassembling the flange connection, no any prior leaking was detected
LESSONS LEARNED (FIRST EVALUATION)

* Hazardous material may remain after shutdown and cleaning, which is even more likely with a vertical line section (I1SA).

* When issuing work permits, information on the preparation of the equipment concerned (e.g. determination of material exemption) must be recorded according to the
actual condition. If material-free emptying cannot be ensured, this must be highlighted on the permit, this must be brought to the attention of workers orally, and it must
be ensured that the contractor has a plan/ solution for safe emptying (1SA).

+ Before dismantling any systems of hazardous substances / energy, make sure that no these hazardous substances or energy remained in them (LMRA).

e The primary disassembly of the flanged joint (even on drained systems) must be carried out in such a way that unexpected residual material release does not cause injury.

> M o L NOTICE: The content of this document is for internal informational purposes only; nothing in this document shall constitute any fegal
statement or obligation and does not mean any acknowiedgement of any liability of MOL Group or any of its affiliates
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Attachment 3: HiPo nearmiss due to poorly executed disassembly

Incident: Disassembly of a not specified equipment CONSEQUENCE: TARGET GROUP:
Site: MOL, Danube Refinery, HDS plant Actual: PO - No effect (Near Miss) MOL Group, all operations
Date: 18/10/2022 Potential: P4 — High

WHAT HAPPENED?

On 19 October 2022, at 12:55 p.m., contractors were working with
a valid work permit on the shutdown at the HDS plant, removed
the cover of the check vaive DN150 of the P201/D pump. As a
result of the disassembling, the diesel in the system suddenly
released and covered three contractors carrying out the
installation. The contractors used personal protective equipment,
including face protection, due to this and the ambient
temperature of the released material, no personal injuries
occurred. The check valve was not included in the technical scope
of the 2022 small shutdown, installation was not planned on it, its
discharge did not have to be carried out.

The workers performing the dismantling did not comply with the
requirements for flange installation, as they opened the mounted
rim on themselves.

The work was accomplished with a work permit on the plant
systems shown by the operator on site, based on an
accompanying list. The technological signs of the fittings of the
installation were not detailed on the work permit due to their
large number. Also, the accompanying list was not identifiable to
the work permit.

POSSIBLE CAUSE OF THE EVENT

v The contractors carrying out the installation did not open the filter indicated in the permit.

»  The contractors did not follow the flange installation rules and the safety regulations that if we disassemble technological
systems, we open the rim in the opposite direction from ourselves, so any material that may come out does not cover the
person performing dismantling. Before the first opening, it is forbidden to remove knitting screws.

LESSONS LEARNED, INSTANT ACTIONS

1. Application of a specific procedure for the identification of technological systems in the company concerned. Use of clear
markings (plant: yellow paint, contractor: red paint) on the systems to be mounted.

2. Immediate training of employees of the concerned company about the correct flange installation processes, as well as about
the measures above.

3. Providing accompanying lists with a unique identifier and assigning them to the permit (like the work assignment).

NOTICE: The content of this document is for intemal informational purposes only; nothing in this document shall constitute any legolstatement
or obligotion and does not mean any acknowledgement of any liobility of MOL Group or any of its offiliates.

»MOLGROUP
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