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l Improper handling hazardous materials:
 m Flammables
 m Combustibles
 m Toxins
 m Corrosives
 m  Explosives (or substances capable 

of exploding)
 m Poor utilisation or lack of proper PPE
 m Poor utilisation or lack of proper RPE 

These issues occur over and over again.
But why are we seeing repeat “violations” 
involving issues that we know to be prob-
lematic? Is it:
l a competence issue?
l a personnel issue?
l an individual/organisational issue?
l attitudinal in nature?
l behavioural in nature?
l related to risk?
l an ownership problem?
l a lack of commitment issue?
l a normalisation issue?
l a matter of beliefs?

It is believed that the intersection of all of 
these issues in aggregate constitute “the 
culture”, or in this case, safety culture. 
Safety culture is important because man-
agement systems and their associated 
policies and procedures depend upon the 
actions of individuals and groups for their 
successful implementation. 

It is the product of the individual/group 
values, attitudes, competencies and pat-
terns of behaviour that determine the com-
mitment to, and the style and proficiency 
of, an organisation’s health and safety 
programs. A more succinct definition has 
been suggested: “Safety culture is how 
the organisation behaves when no one is 
watching.”

Human beings take shortcuts for a vari-
ety of reasons and may do so without unac-
ceptable consequences. Over time this can 
result in normalisation of deviance and 
lead to a poor safety culture, for example:
l little or no safety planning;
l no balance between safety and profit-

ability;
l lack of training;
l no reporting of hazards;
l general lack of awareness of conse-

quences of actions which could lead to 
a catastrophic disaster;

l inevitable consequences of actions led 
to catastrophic disaster;

l no commitment from workforce;
l feedback loop is not closed after an 

accident;

l management blames individuals for an 
accident.

Manny stated that we have to stop behav-
ing like an ostrich, sticking our heads in 
the sand and believing it will improve if we 
do nothing. We need to start talking, start 
doing and by believing together we can 
move toward zero fatalities.

Safety incidents 
The key safety related papers were:

Fire due to oil tank rupture 
A power outage tripped the ammonia plant 
and 30 minutes later the syngas compres-
sor oil tank exploded. They had all the com-
ponents needed for an explosion in the 
tank. Oil vapour likely containing hydrogen 
degassed from oil to a limited extent ignited 
as oxygen enriched ambient air entered the 
oil tank. The missing pressure switch trip 
on the nitrogen compressor and the leaking 
end lid contributed to the incident. It is very 
unlikely to identify such a scenario through 
a HAZOP, where double jeopardy isn’t usu-
ally considered. All unwanted incidents, like 
a nitrogen compressor not stopping when 
it should, must have two independent tech-
nical barriers. In this case the water mist 
system limited the damage. Another fact 
is that during the 30 minutes between the 
plant trip by the power outage and the fire, 
the control room operator got 900 alarms 
from the DCS. 

Process gas cooler (PGC) tubesheet 
thermal disintegration 
This paper highlighted the complexity of 
designing and operating a process gas 
cooler. The fibre materials used (high SiO2 
content) were not resistant to the reducing 
gas atmosphere and started to dissolve 
over time, opening gaps. The inliner of 
the central bypass was restricted in axial 
movement and pushed the refractory away 
from the tubesheet. The gap between the 
ferrules and the tubesheet holes was not 
closed with resistant material and allowed 
the gas to flow through.

The learnings were as follows:
l Damage along the tubesheet (gas 

side) cannot be detected during regular 
inspections without having the refrac-
tory removed.

l If the gas bypasses the refractory it 
may cause overheating of the metal 
shell, leading to coking and material 
loss. Also, the risk of high temperature 
hydrogen attack arises.

Manny Ehrlich, CSB Board Member, 2014-2019
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Front:  John Brightling 

(Johnson Matthey), Taylor 

Archer (Clariant), Michel 

Warzee (Yara), John 

Mason (Nutrien), Venkat 

Pattabathula (Incitec 

Pivot), AK Singh (IFFCO), 

Dorothy Shaffer (Baker 

Risk), Ahmed Esmael 

Rahimi (QAFCO), Eugene 

Britton (CF Industries)

Back: Klaus Noelker 

(ThyssenKrupp Industrial 

Solutions), Ian Welch 

(Nutrien), Scott Rodrigue 

(CF Industries), Robert 

Collins (KBR), Neal Barkley 

(Coffeeyville Resources 

Nitrogen), Harrie Duisters 

(OCI Fertilizers), Svend 

Erik Nielsen from Haldor 

Topsoe was missing in  

the image.

As part of the plant upgrade activi-
ties, the synthesis loop boiler feed water 
exchanger of Ammonia Unit II was replaced 
in February 2012 due to its tube plugging 
history. The elevation of the inlet nozzle 
of the new BFW exchanger was higher 
than the previous one. To accommodate 
the change in inlet nozzle elevation of the 
old BFW exchanger, a pipe spool piece of 
1.3-m (4-ft) length was inserted into the 
vertical leg of piping from a new exchanger 
installed in 1993 plant revamp at the exit 
of old BFW exchanger. 

The fire incident happened due to local-
ised cracking/rupture at the weld joint of 
this inserted spool piece which was car-
rying synthesis gas at a temperature of 
285°C (545°F) and pressure of 179.5 bar 
(2603.5 psig). The incident took place on 
5th November 2017 at 10:08 am and the 
fire was controlled within 15 minutes. The 
plant was operating normally prior to this 
incident. 

The fire caused damage to the equip-
ment, pipelines, instrument and electrical 
cables, insulation etc. in the vicinity, which 
were assessed and restored. The plant 
operations were fully normalised by 30th 
November 2017.


