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The purpose of this study is to discuss in detail, with evidence a specific product that has been recalled from its purpose of intent and discuss the factors in which can affect the organisation. These can result in short term factors but will investigate the possible long-term effects also which may be underlying as a result of a product return. 
Content
Within this paper, my aim is to discuss in detail a product that was fabricated by Altrad Services in which had to be re-called from circulation prior to its final place of use. I will discuss the issues that were highlighted with regards to the item’s fabrication and coating, the process followed to recall the item, the cost implications and the overall effect it had within the organisation and the client in which the item was fabricated for. I will discuss the quality and safety aspects that came into consideration when the item was recalled and look at the additional costs that can occurred during this process. A product recall can have and effect on a company financially, but also result in the business’s reputation in market and potential future works. I shall look at how the company regained the confidence of the consumer following the recall to make sure it wouldn’t have a lasting effect on any future works.
Induction
Altrad are a leading group in the delivery of industrial services to a number of oil and gas, power generation, process, environment and construction sectors, renewable sites on and offshore. Our multidisciplinary services range from engineering and technical services to maintenance, access solutions and specialised services for industry leaders. The Group, headquartered in France, employs around 42,000 people and owns established international brands including Cape, Hertel and Prezioso Linjebygg. (Altrad.com, 2018)
They have had and continue to carry out various project for Valero, Pembroke over the past twenty years in a variety of disciplines from tankage, pipework and structural steel work. Valero Energy Corporation, through its subsidiaries (collectively, “Valero”), is an international manufacturer and marketer of transportation fuels and petrochemical products. The petroleum refineries are located in the United States, Canada and the United Kingdom, and the ethanol plants are located in the Mid-Continent region of the U.S. (Valero.com, 2019)
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(Valero.com, 2019)
Over the years, Altrad have evolved from past companies, Jordan Engineering, Redhall Engineering and the latest prior to the takeover Cape Engineering. All be it the exact same work force toup-ed over from company to company, the workmanship and quality of works has always been maintained. This has been evident over the years due to the renewal and projects awarded to Altrad.
Altrad Services-Product Recall/Process
The aim is to look at a product recall and the processes in which are followed within the company and external contractors to determine the process that are followed and to highlight any learning outcomes achieved during a product recall process to enable departments to foresee any down falls prior to reoccurring. 
[bookmark: bbib10]A product recall is an example of a product-harm crisis, which is defined as a “discrete, well-publicized occurrence wherein products are found to be defective or dangerous (Dawar and Pillutla, 2000, pg. 215)”.  (Zhao, Li and Flynn, 2013)
Although the item in which I have chosen in this paper is that of not of global publication, I feel it will have the same principles when following the aspects taken when taking into a count a product recall within and organisation.
Product returns is one of the key activities of the returns management process, next to reverse logistics, gatekeeping and avoidance. Within a returns management process, there are several types of returns that a company has to manage (Rogers et al. , 2002, pp. 3-4):

· Customer returns - returns due to buyers ' remorse or defects.
· Marketing returns - returns consisting of product returns due to slow sales, quality issues or need for inventory repositioning.
· Asset returns - returns related to recapturing and repositioning of an asset.
· Product recalls - returns which are initiated due to safety or quality issues.
· Environmental returns - returns related to the disposal of hazardous material or abiding by environmental regulations (Bernon et al., 2013)

The item in which I have chosen for this paper is that of a structural steel platform for a skid base in which Altrad fabricate for the Ethanol Upgrade Project on Valero, Pembroke. The overall projects consisted of a number of steelwork items and pipe spools being fabricated to client specification into which ran through process units. On this project as mentioned above, there was a skid platform to be fabricated to house two new pumps, an air eliminator, valves and a loading arm as noted the detail in figure 1 below. 
Altrad fabricated all items required using drawings in which would be transmitted official by Valero. Here they are reviewed by the QA department and materials controller making sure all process and materials are accounted for. Figure 1 is a snip of and example detail in what was issued Valero and then therefore reviewed at Altrads workshop and issued for construction.
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Figure 1- Original Ethanol Project Platform Design (23-EST-GAD-0002 1 of 5)

Altrad follow all fabrication specifications as per BSEN 1090 and all notes stated on the client’s drawings. These would have been reviewed by the design engineers for InSite, Valero and the project co-ordinators running the project on Valero to make sure the proposals are suitable prior being released for fabrication.
Altrad would review all material grades when received, making sure they correspond to all steel grades are ordered as per materials stated on the drawing prior to starting any fabrication.  All welding procedures and welder qualifications are submitted per project for review and approval making sure the client is happy with our processes in which are to be used on the project. 
Once fabrication is ongoing, Altrad invite the client to the offsite workshop to inspect the works as its going through the work shop and process. Non-destructive testing would be carried out are per client’s instruction, or if not stated to the requirements as per BSEN 1090 standard.
Hot Galvanised Dipping
Once all steelwork has been fabricated as per the issued for construction drawings and all non-destructive testing carried out, all steelwork must go off to be blasted to BSEN 1090 recommendation of SA2.5-Blast profile 50-60. 
BS EN 1090 for structural steel and aluminium is a requirement for products to be sold in Europe, and any organizations who design and/or manufacture steel or aluminium components must adhere to this standard. Whether in the form of steel frames or metal roofing, any structural engineers, component manufacturers, and anyone with a hand in the steel or aluminium based components that go into metal buildings/building work, should be aware of this. (Bsigroup.com, 2019)
Once the items are fabricated and tested accordingly, they are sent for blasting and the galvanising, using one of Altrads approved suppliers. 
On the return of the skid base, it had become apparent that the quality of the galvanising finish was of to a poor quality in which started an investigation in house. As per Figure 2 and 3 below, the quality of the finish was of to a poor standard and the contractor contacted immediately. There where a number of areas of concern from iron oxide appearing, to excess coating evident. 
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Figure 2-Iron oxide evident after galvanising                                    Figure 3-Excess coating 

When an organisation becomes aware that one of its products may pose a safety risk to customers, it must take appropriate action as soon as possible or it can be held liable. (Wynn et al., 2011). After further investigation, it became apparent that the skid base was actually distorted. Altrad invited Valero, InSite and the galvanising contractor down to the Pembroke facility to inspect all areas of concern and issues raised. Although the actual quality the finish to the eye was not aesthetically pleasing, there were bigger, underlying issues that became more apparent as the investigation went on. 
As per Figure 4 and 5 below, the structure had a number of areas of cracking evident, not along the toe of the weld or weld metal, but in the main body of the steel beam used. This could have a short and long-term effect on the overall structure in time due the pressures of the flow running in the piping systems right through to the vibrations of the pumps when in action. Along with this, operations and personnel who would be working/ walking on the platform could be put in fanged.
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Figure 4: LMAC evident in parent metal                                                   Figure 5: -Distortion in frame after hot dip
After a full investigation by Altrad, Valero and InSite, the conclusion to the issues evident was caused by Liquid Metal Assisted Cracking (LMAC). Sporadic outbreaks of LMAC have occurred throughout Europe over the last few years and, whilst a number of investigations have been carried out, the problem is not fully understood, cracking cannot be controlled, and incidents continue to occur. Cracks formed by LMAC are sometimes observed immediately after galvanizing. In other cases, cracks can be extremely difficult to detect by normal inspection methods and may become apparent only during the loading of a structure. (Innovation, 2019).  
The table below highlights factors in which could result in LMAC occurring in items.
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 (Innovation, 2019)
Once LMAC had been determined as the possible cause for the distortion and cracking, the issues had to be resolved going forward. Re-fabricate the platform making sure the issues did not reoccur was paramount. Due to the size of the platform and the amount of heat input into the sections of beam with welding and during the galvanising process, Altrad suggested to Valero making the platform in four sections, bolting together in-situe to achieve the overall length required. Therefore, would be easier handle during fabrication, easier to transport, easier for galvanising purposes (easier to handle and control when being coated) therefore resulting in easier sections to handle when install onsite. 
When a crisis occurs, the company involved must take corrective actions to prevent further harm to the consumers. In the recall process, companies make two critical decisions: timing and remedy. (Liu, Liu and Luo, 2016)









Ethanol Skid Platform-Re-design
After Valero and Insite had reviewed the proposed drawing, it was agreed to proceed with the suggested method. As per Figure 6 below, the agreed re-design sketch was released to Altrad which was re-issue to the workshop for fabrication. Altrads aim was to react and communicate with Valero in the best possible way throughout in which Valero welcomed as other parties where not so quick to react.
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Figure 6- Re-Deigned Ethanol Project Platform (23-EST-GAD-0002 4 of 5)

Altrad Recall/Re-work Processes
Within Altrad, they have their own Quality Management System. Here you can access all CMS documentation including policies, procedures, forms and also the generic HSEQ information such​​​ as hazardous chemical assessments and various work instructions to support your activities. All documentation is reviewed and updated on a regular basis making sure all procedures and standards are current with industry standards / recommendations. 
Within the CMS is the Altrad Quality Management Procedure (CMS-PR-00-002) which outlines the basic approach in which Altrad undertake to ensure a high standard of quality in all its business activities.  Within this form, the control of Non-Conformances is noted which details the below. Figure 7- CMS-PR-00-002-52.0-Control of Non-Conformances.
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Figure 7- CMS-PR-00-002-52.0-Control of Non-Conformances.
Following the above notes, Altrad followed the corrective steps to ensure the client and all involved where happy with the approach we took when returning the platform from circulation. Further to this, Altrad where involved in the re-deign, communication with the client on a regular basis to get the required item back into circulation and into situe as quick a possible. 

Associated Cost and Controls
There are many factors to consider when recalling an item from circulation in which is not to the required specification.
In order to improve quality, an organisation must take into account the costs associated with achieving quality since the objective of continuous improvement programs is not only to meet customer requirements, but also to do it at the lowest possible cost. This can only be obtained by reducing the costs needed to achieve quality, and the reduction of these costs is only possible if they are identified and measured. Therefore, measuring and reporting the Cost of Quality (COQ) should be considered as an important issue for achieving quality excellence (Vaxevanidis and Petropoulos, 2008). (Search-proquest-com.ezproxy.uwtsd.ac.uk, 2019)
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(Search-proquest-com.ezproxy.uwtsd.ac.uk, 2019)

[bookmark: _GoBack]The Ethanol Skid based was that of a client design. Valero use a third-party company called InSite to carry out all their onsite pipe and steelwork survey. They would attended site with the project engineering to run through the requirements for the project. Here they would gather information and generate propose designs from engineers to review and comment on. Once this process has been complete and a number of drawings issued for review, they would then get submitted to Valero for sign off. Once carried out, the drawings would be transmitted to the contractor, in this case it was Altrad from the Ethanol Project. 
The cost to initially have personnel to site and survey the project alone would have been to of great expense to Valero. The project would have taken months of planning and preparation on and off site. 
Once received, Altrad would review all drawings, provide material take offs and man up the work force accordingly due to the size of the project, and the issued plan to site issued by Valero,
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Figure 6 - Original invoice of galvanising issued to Altrad (Cape)

When Newport galvanisers where initially contacted regarding the quality issues noted, they sent one of their inspectors down to review the platform in Altrads workshop. As highlighted above, there where many areas of concerns aesthetically, not to mention the structural issues that became apparent later on as the investigation tool place. 
They agreed to carry put remedial works on the areas noted at their own expense to keep the relationship between both parties at bay. But as the investigation developed, it was decided to re-fabricate the structure in four section.
We contacted Newport Galvanisers and communicated that the skid would be fabricated using a different method which was welcomed. But when contacted again about the coating cost, taking into account they were happy to carry out the remedial works at their own cost, they would not allow the platform to be hot dipped at a reduced rate as would be classed as a new item going through the process. Altrad where even happy to transport it to their facility to achieve a quick turnaround. 
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Figure 7 – Original invoice for skid platform fabrication

As per figure 7, states the original amount submitted to the client for the fabrication of the skid platform. This is taking into account the material costs, man hours, NDT, coating and all haulage costs. 
Due to the decision to re fabricate the skid platform, a process was followed to make sure all aspects of the re design, fabrication and coating where addressed. 
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Figure 8 – Total Re-Work Value

As per figure 8, a total re-work cost for the platform is stated, minus the coating costs. This sum has not only affected the company financially, but the down time for the project on site will have pushed the completion date out weeks there for occurring further financial penalties with other trades and alike. Altrad reacted as quick as possible to work with the client to get the platform base turnaround by the quickest possible means

As per below, there are many steps which are followed during a project which are undertaken, and at a given cost. There are areas that are more cost directive than others and areas that take longer than others. But when a product / items are non-compliant to project specification, steps have to be taken to make sure it is handled accordingly. These actions could have a major effect on the overall cost and reputation within an organisation if not dealt with 
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 (Chitongo and Pretorius, 2018)

Project controls have been defined as managerial decisions and actions aimed at rectifying poor project performance. Understanding the potential unintended negative effects of such controls will be beneficial to project management practice and to the resulting project performance. (Chitongo and Pretorius, 2018)
As above states there is a cycle in which should be adhered to during a project, but there is nothing stating a ‘return/recall’ or ‘hold’ point for any issues that may arise during the project. I believe, not just in this example, relevant steps should be clearly made visible to all parties involved of steps that would be followed during any issues that may arise during the project. A Product Recall Procedure outlines the methods for responding to a notice of nonconforming and potentially unsafe products in order to prevent, eliminate, or reduce the likelihood of harm to the consumer. (PM1030, 2019)
Not that any business or client could anticipate this happening, but there is always the potential and the corrective measures should be in place.
Project managers (the client, engineering consultant, and construction contractor) take a number of project controls aimed at minimising poor project performance. However, some of their efforts tend to be in vain, as their decisions and actions quite often generate some unintended and counteractive effects that worsen the project performance. (Chitongo and Pretorius, 2018)
Customer Confidence
The consequences of a product recall can be very damaging to the reputation of the company. Internally, directors, higher management and staff may think the organisation do not have the capability to produce the required goods in a timely manner and to the required quality standard. Along with this, potential clients/manufactures may not have the confidence to award contracts to the business if they are aware of any historical product recalls. 
Prior to any works being undertaken within an Altrad facility, the business endures a number of audits from recognised industry bodies to gain the corresponding accreditation for the works in which will be carried out within their faculties. As mentioned with regards to steel work, Altrad have been audited by BSEN to allow the fabrication of steelwork to be undertake at their facility. In addition to this, Altrad also have been audited by BSI, in which the recognised BS EN ISO 9001 has been awarded to the company. BS EN 1090 ISO 9001 is the internationally recognized Quality Management System (QMS) standard that can benefit any size organization. Designed to be a powerful business improvement tool, ISO 9001 Quality Management certification can help you to:
· Continually improve, streamline operations and reduce costs
· Win more business and compete in tenders 
· Satisfy more customers
· Be more resilient and build a sustainable business
· Show you have strong corporate governance
· Work effectively with stakeholders and your supply chain
(Bsigroup.com, 2019)
Altrad make sure all requirements as per ISO 9001 are followed on a day to day basis as internal quality audits are carried out by senior management on a weekly basis. When clients carry out audits on Altrad, these accreditations are one of the first items they will require on the day.
Valero are fully aware of Altrads accreditation as they carried out an approved manufacturer (AM) Audit on our facility prior to any works from them being awarded to us.
Platform Recall/Re-Design
Once the platform re-design had been confirmed and re-issued, Altrad made this priority in the workshop to allow the delay to site for the given item to be reduced even further, making sure it was processed in all areas of fabrication, NDT and coating in the most efficient manner. It was decided by senior management, due to Newport Galvanisers not compromising with the proposed method to get the newly fabricated platform returned as quick as possible, negotiating a re-coating cost at a reduced rate and logistical cost, to use and alternative approved galvanising contractor. In some recalls, companies allow consumers to return defective products for a full refund or a free replacement. Companies sometimes provide free repair as remedy. (Liu, Liu and Luo, 2016). Although this had a greater cost due to the size of the bath required for dipping, it was beneficial to Altrad when reporting to the client into which company we had use for the re-designed platform to be coated by. They where pleased that we as a company has recognised the issues internally and decided to use another approved contractor.
A full Audit was then carried out by Altrad on Newport Galvanisers and all information relayed onto Valero. Again, Valero could see we have taken the issues on board, not solely as it was a Valero project, but from a business point of view, making sure that we have highlighted and addressed quality issues in the service provide. Altrad have maintained a good working relationship with Valero for many years and on this instant, the transparency was key when communication information and findings through the process. 
Making sure the client where happy with the way Altrad dealt with the issues where key to closing out this process, as will put confidence back into Altrad and the workforce. If anything, although issues where raised, and the installation delayed, it actually worked in Altrad favour in some instances as the regular contact with certain personnel on Valero build stronger relationships and trust gained. If this was handled in any other way, I feel that future works coming out of the refinery would have been compromised and relationships weakened.
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Figure 7-Ethnol Project Skid Platform ready for site delivery
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Figures 1 through to 7 as taken by Altrad Services 
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Tables

Table 1: Factors contributing to liquid metal assisted cracking [1.5]

Stress Material susceptibility Liquid metal

Stress concentration due to «  Strength/hardness (>250- - increases incidence and
geometry (especially welds) 290 VHN) severity to cracking
Residual stress due to Hydrogen cracking during Ni: no affect

*  straightening pickling/fluxing of high Snand Bi > 0.2% increases
*  thermal cutting strength steels crack size

* welding Flux containing Fe> 10 /1 Sn>0.3% increases crack

*  cold work (shearing, size

punching, bending)
‘Thermal stress due to dipping
(affected by angle and speed)
Reduced thermal stress due to
preheat
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Control of Non-conformances

520 Where a potential non ~conformance, internal or external is recognised, steps shall be taken to
ensure that product, service, activity or procedure which does not conform to the requirements
is identified and controlled to prevent unintended or continued use. Refer to CMS PR 06-12
Management & Control of NCRs

53.0 All Non-conformities related to quality are recorded in MyOSH and an assessment undertaken
to ensure that they do not occur elsewhere are considered.
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Figure 1. COQ Categories
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INVOICE and CERTIFICATE OF COMPLIANCE

Cape Engineering Services Limited Invoice No:  NP00087757
Units 6 &7 Lyncaster Way Customer Code: CAPOO4
Barley Castle Lane Date:  27-Mar-2018
Appleton Thorn Trading Est Supply Galva
Warrington
Cheshire
WA4 asT

Customer Order No Delivery Note No Job Number Job Date

R-20403/0993 NP00084451 22-Mar-2018

Despatch Note No(s) NP00070201

Line Qty_Description CAT Weight __Unit Price Line Value

0001 1 large frame Go1A

0002 1 ladder Go1A

0003 1 channel goal post frame Go1A

0004 5 channels Go1A

0005 6 angles Go1A

0006 2 channel supports Go1A

0007 1 handrail Go1A

0008 6 open mesh gratings various sizes Go1A 700 800.00 800.00

9990 1 Additional Zinc Pickup G998 §0.00 60.00

VAT Rate 20.00% SubTotal 860.00

Standard - UK VAT 17200

Total 1,032.00

PLEASE NOTE: THE GROUP ZINC SURCHARGE RATE IS 16.3%.

WE ACCEPT PAYMENT BY CREDIT CARD, EITHER IN PERSON OR BY TELEPHONE, AND VIA BACS - SEE BANK DETAILS.
BELOW, OR ASK FOR DETAILS. Please send all e-mail remittance advices to credit.control @wedge-galv.co.uk. In order
to receive future invoices electronically please supply us with your preferred email recipient details.
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Total re-work Value: £ 9,753.43
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