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[bookmark: _Toc61999306]Section 1: Introduction 
At Dragon LNG it is a requirement of the Operations department to carry out audits on permit to works within the company. During the year 2020 it was flagged up that out of a total of 354 audits carried out, 73 were found to have an incompliance issue, which is over 20% of all total audits. Due to this high figure it was decided that an investigation was to be carried out.
As an operator there are a list of 5 different non-compliance topics that can be identified. These are as follows:
· Correct PPE – This determines whether the person carrying out the work in relation to the permit is wearing the correct Personnel protective equipment.
· Permit user sign on sheet completed – Anyone who works on a job relating to the permit needs to put their signature on the permit.
· Knowledge of Muster Points – Everyone who works at Dragon LNG must know the location of muster points in the event of an emergency. This question is asked by the Operator during the permit audit.
· Point of work risk assessment (POWRA) – There is an A4 page POWRA that the permit user must fill out before the work starts at the beginning of each day.
· Housekeeping standards – This is a quick visual check the Operator will do to see if the work area is tidy and the correct tools are being used.
Once the permit audit is carried out, the information is entered onto a spreadsheet which you can see below: 

[image: ]In this table there is a wide range of information. From who carried out the audit, whether it was a cold or hot work permit and its associated number, what department they work in and then finally the 5 dropdown boxes to determine if the requirements of the audit have been carried out. If any of the answers are NO, then it will instantly flash up as red so its easily visible.
[bookmark: _Hlk61994043][bookmark: _Hlk61994605]Now why is it important to carry out audits? First and foremost, it shows the Operations team are keeping a watchful eye on the work being carried out onsite and means they physically go and inspect the job. Also, HSE recommends that we carry out audits and keep records of this information. “59. In addition to checks carried out by issuers, permit-to-work monitoring checks should be undertaken by site management and supervisors to validate compliance with detailed work instructions and control measures. Information gained from permit monitoring should be used to reinforce safe working practices on site. Monitoring records should be archived on site and reviewed during periodic permit-to-work audits.” (HSE.(2005) Guidance on permit-to-work systems 1st edition HSE).
[bookmark: _Toc61999307]Section 2: Data Collection
So, in order to analyse the data and find out any potential root cause to the issue, the first thing necessary was to collate the data into a more useable format. This was initially done by breaking it down into a tick list in accordance to department and type of non-compliance:
[image: ]

From the first data collection obtained two distinct outliers could be seen straight away. The first one was the amount of Point at work risk assessments (POWRA) that were not carried out, these accounted for over 56% of total non-compliance audits. The other point to make is the reasonably high totals for both the DLNG electrical and Mechanical departments.
The next way data was collected was by breaking it down into days of the week and seeing whether there is a relationship between days of the week and non-compliance. This was done as follows:
[image: ]
Now the relationship here does not seem so clear, during the week there is a greater quantity of audited permits flagged up. But these days are generally seen as the busiest days with the highest number of permits handed out. 
[bookmark: _Toc61999308]Section 3: Data Analysis
On this evidence the viable option was to focus on analysing the first set of data collected and see what relationships could be obtained. With the wide range of departments involved with non-compliance the first study we conducted was with pareto analysis. First the information was broken down:
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After putting all the information into cumulative percentages ranking from high to low, we were able to plot it onto the graph as follows:
[image: ]


The prime findings from this data is how much the electrical and mechanical departments of Dragon LNG account for the total amount of incorrect permits. These two departments alone account for over two thirds of the total non-compliance within the company. We then have a massive drop to the next department but what’s interesting here is that the next highest sector in the workplace was another company within Dragon LNG, the instruments department.
So, what does this mean? Is the issue in following permit compliance guidelines more rooted within the company than it is with outside contractors? Early findings suggest this could be the case. In order to back up this evidence it was decided to factor in the number of permits audited for each company sector and then measure the non-compliance against this total in percentage terms. Then it would become clearer if there are repeat offenders in certain departments. This was put together before being plotted on a graph:
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These findings do strike up some surprising results. While its still clear there seems to an issue involving non-compliance in the dragon electrical department, the mechanical and instrument departments fair much better when it comes to the average total across the whole company (the company average being the top line in black). The red lines stand for being clearly over the company average, amber for near or just below, and green for falling well below the average.
So, as you can see a contracting company like Lorne Stewart, who didn’t show up at all in the initial findings, now have the highest percentage out of all the divisions working at Dragon LNG. Other contractors like hornbill mechanical and instruments also feature as the worst offenders within the company working structure. What this now tells us is that it’s not necessarily a Dragon employee problem, but an issue within all departments working in Dragon as a whole.







Now this has been found out, is there any other information that can be gathered from the data? The next illustration shows us some telling details:
[image: ]
 
From this Pie chart what strikes out immediately is how high the Point of work risk assessment (POWRA) accounts for all non-compliance permits. With a high figure of 56% and no other section reading above 20, there needs to be an investigation into why the POWRA keeps getting missed on the permit. 
[bookmark: _Toc61999309]Section 4: Root cause analysis

What is Root cause analysis (RCA)? Its used to look at the problem at hand and use research techniques to get to the bottom of the underlying issue. This will then help find solutions. “Root cause analysis is an approach for identifying the underlying causes of an incident so that the most effective solutions can be identified and implemented.”( www.thinkreliability.com/cause-mapping/what-is-root-cause-analysis/.)
The goals in this process are listed below:
Identify,
1.What happened.                                                                                                                                                                            2.How it happened and why it took place.                                                                                                                     3.What we can do to prevent reoccurrence. (Rooney Heuval, 2004)




First, it will be feasible to go through the 5 whys to see if we can get to the root cause:

Problem – High number of non-compliance permits.

	
	Why?
	Answer

	Why #1
	Why are there a high number of non-compliant permits?
	Due to one of the 5 sections of permit compliance checks being unsatisfactory.

	Why #2
	Why are the checks yielding unsatisfactory results?
	Mainly because the POWRA is not being filled out.

	Why #3
	Why is the POWRA not being filled out?
	The lack of understanding on how it’s compulsory.

	Why #4
	Why is there confusion about this?
	It’s only been on the permit for the last 2 years as part of the permit overhaul.

	Why #5
	Why did the overhaul modifications not reach all staff?
	After investigating, some members of staff in the high offending departments have recently joined the company and have not received the adequate training. Contractors don’t get shown the POWRA assessment during their site induction.
















 
After finding some information on the 5 whys analysis, it was natural to investigate the company issues more thoroughly and study the RCA via a fishbone diagram.

Reason for high percentage of non-compliance

Method
Equipment
Environment




Cold/wet so                                                       No pen             					                                                            don’t write                                                         onsite			                                                                                                                on paper                                                                                  Lack of PPE                                                Tick box exercise                                                                                   Confusion over muster points as site is shared
Man
Material
Measure
Non-Compliance of Permits

							 POWRA recently added
  							                                                                   
                                     

	Not always 			         Different	                   	audited 			         companies		during job					Inexperienced                                                                            Lack of disposable			non-compliance			workforce                   points onsite	                       not always chased up    				                 						      Lack of training                   
							 




What did we learn?
[bookmark: _GoBack]After investigating the issues in great detail, we came to some compelling conclusions.
1. The POWRA was creating a massive uptick in non-compliance permits, this issue seemed to stem from when the overhaul of the permits was carried out in 2018. Despite the initial training on how to complete the risk assessment the workers using the POWRA didn’t seem to think filling it out was compulsory. No refresher training had been done on it since, despite Dragon LNG employing 10 new maintenance staff members since this date.
2. Due to some Operations staff being constantly in the control room due to lack of flexibility on shift, a high proportion of permits are audited after the work has been completed. This created problems as many of the faults on the permits were not passed onto the workers at the job site. 
3. There is no clear direction on who chases up the non-compliance permits with the departments in question. Seems a lot get lost in the system, especially the ones that get audited in the control room after the work is done.
4. Outside companies do not get shown the POWRA during their video site induction.

[bookmark: _Toc61999310]Section 5: Action Plan

After reviewing the learning outcomes, the following plan was mapped out to help improve the overall auditing system and hopefully reduce the high number of non-compliance:
1. First and foremost, there was going to be a reroll out presentation on the POWRA which must be delivered to all members of staff. The presentation was to highlight that filling out the POWRA is mandatory before any job is completed.  
2. Any member of staff joining the dragon team must go through the same presentation as mentioned above. It cannot be relied on other members within their team to pass on this information.
3. Operations staff need to reduce the number of permit audits they complete after the job is completed. More training is needed on shifts to increase flexibility so that all members get to inspect jobs onsite regularly. This should help deal with any non-compliance more effectively on a face to face basis.
4. Any non-compliance must be passed on to the Shift supervisor, he can then log this, and the plan will be to bring up all offending permits during the weekly planning meeting. This is important as all departments within the company are present and all messages can be passed on to relevant personnel. 
5. The Dragon LNG induction video will be updated to include the importance of the POWRA before any job starts.

With these 5 points it is hoped the non-compliance of permits will be significantly reduced at no long-term extra cost. The figures are to be tracked and reviewed every 6 months to ensure standards are kept.
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AUDITED PERMITS AT DRAGON LNG
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Percentage not in compliance
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09/01/2020 I DOLLING C 19716



Jenkins & Davies YES YES YES YES YES

09/01/2020 I DOLLING C 13376



Hertel Painting YES YES YES YES YES

09/01/2020 A WILSON B 19718



Hornbill (INST) SEE COMMENTS YES NO YES SEE COMMENTS

09/01/2020 A WILSON B 19707



Lorne Stewart SEE COMMENTS YES NO YES SEE COMMENTS

PERMIT AUDITS 2020

DATE  NAME SHIFT PERMIT NUMBER HOT WORK COLD WORK COMPANY

CORRECT PPE 

WORN

PERMIT USER 

SIGN ON SHEET 

COMPLETED

KNOWLEDGE OF 

MUSTER POINTS

POINT OF WORK 

RISK 

ASSESSMENT 

HOUSEKEEPING 

STANDARD 

SATISFACTORY
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PERMITS NOT IN COMPLIANCE 

DEPARTMENT CORRECT PPE 

PERMIT USER 

SIGN ON SHEET 

COMPLETED

KNOWLEDGE OF 

MUSTER POINTS

POINT OF WORK 

RISK ASSESSMENT

HOUSEKEEPING 

STANDARDS 

SATISFACTORY

TOTAL

ALTRAD LAGGING

ALTRAD PAINTING

ALTRAD SCAFFOLDING

I I 2

AUSTWELL

I 1

DLNG(ELEC)

II IIII IIIII  IIIII  IIIII  IIIII I 27

DLNG(INST)

I I III 5

DLNG(MECH)

I IIII I IIIII  IIIII  III IIII 23

DLNG(OTHER)

DLNG(STORES)

I 1

HORNBILL(ELEC)

I 1

HORNBILL(INST)

II I 3

HORNBILL(MECH)

I 1

JENKINGS&DAVIES

I 1

LORNE STEWART

I I I 3

SUEZ

OTHER

I III I 4

TOTAL

6 9 5 41 12 73
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PERMITS NOT IN COMPLIANCE

DEPARTMENT MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY SUNDAY TOTAL

ALTRAD LAGGING

ALTRAD PAINTING

ALTRAD SCAFFOLDING I I 2

AUSTWELL I 1

DLNG(ELEC) I IIII IIIII I IIIII IIIII IIII I I 27

DLNG(INST) I I II I 5

DLNG(MECH) IIIII IIIII IIIII I IIII II I 23

DLNG(OTHER)

DLNG(STORES) I 1

HORNBILL(ELEC) I 1

HORNBILL(INST) I II I 4

HORNBILL(MECH) I 1

JENKINGS&DAVIES I 1

LORNE STEWART III 3

SUEZ

OTHER I II I 4

TOTAL 6 9 15 16 20 5 4 73


image4.emf
DEPARTMENT

INCORRECT 

PERMITS

CUMULATIVE 

NUMBER

CUMULATIVE 

PERCENTAGE

DLNG(ELEC) 27 27 36.99

DLNG(MECH) 23 50 68.49

DLNG(INST) 5 55 75.34

OTHER 4 59 80.82

HORNBILL(INST) 4 63 86.30

LORNE STEWART 3 66 90.41

ALTRAD SCAFFOLDING 2 68 93.15

AUSTWELL 1 69 94.52

DLNG(STORES) 1 70 95.89

HORNBILL(ELEC) 1 71 97.26

HORNBILL(MECH) 1 72 98.63

JENKINGS&DAVIES 1 73 100.00
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Non-Compliance permits at Dragon LNG 2020
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DEPARTMENT

TOTAL PERMITS 

AUDITED

NON 

COMPLIANCE 

PERMITS

PERCENTAGE 

AUDITED NOT IN 

COMPLIANCE

ALTRAD LAGGING 3 0 0

ALTRAD PAINTING 6 0 0

ALTRAD SCAFFOLDING 23 2 8.695652174

AUSTWELL 7 1 14.28571429

DLNG(ELEC) 73 27 36.98630137

DLNG(INST) 50 5 10

DLNG(MECH) 113 23 20.3539823

DLNG(OTHER) 2 0 0

DLNG(STORES) 5 1 20

HORNBILL(ELEC) 8 1 12.5

HORNBILL(INST) 16 4 25

HORNBILL(MECH) 3 1 33.33333333

JENKINGS&DAVIES 12 1 8.333333333

LORNE STEWART 7 3 42.85714286

SUEZ 1 0 0

OTHER 25 4 16

TOTAL 354 73 20.62146893
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