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[bookmark: _GoBack]Coronavirus disease 2019 (COVID-19) health concern and travel restrictions have significantly affected conformity assessment activities in the scope of the 2014/68/UE directive (PED). Certification Bodies can anyway introduce alternative arrangements to conduct assessments e.g. remotely by using information and communication technologies (ICT). To this end, according to the International Accreditation Forum documents a feasibility analysis is required. The analysis must demonstrate the remote assessment could assure the same effectiveness of an on-site visit, otherwise it is not allowed. 
The present work illustrates the result of the feasibility analysis carried out by the Notified Body (NB) INAIL 0100 and the operative instruction it is implementing in its Quality System (QS) compliant with ISO 17065 standard, to define the operating mode for each phase of the “smart” conformity assessment, the documental examination and the final product inspection and testing.
The feasibility analysis was focused on the availability of ICT and the necessary infrastructure to support their use both by the NB and the manufacturer, as like as the possibility to assure security and confidentiality of electronic or electronically-transmitted information. These issues have led to the definition of minimum requirements to assure operation during the remote assessment. 
Another important issue faced by the NB in the analysis has been the identification of qualification criteria for determining when it is appropriate to perform an assessment remotely. 
Furthermore the analysis of risks and opportunities that may impact audit/assessment effectiveness for each use of ICT under the same conditions, highlighted a limited impact of the selected ICTs, with a risk level maintained on the same level of the “in presence” visits.
This innovative solution has allowed to keep the NB in operation during the COVID-19 emergency while maintaining efficiency and safety, and provided also new opportunities of better timing and inclusion of personnel that may not be easily accessible.
Introduction 
The recent outbreak of coronavirus disease 2019 (COVID-19) has resulted in a health emergency and led to safety concerns and travel restrictions, affecting significantly conformity assessment activities in the scope of the 2014/68/UE directive (PED). 
1.1 Conformity assessment of Pressure Equipment
The directive 2014/68/EU or Pressure Equipment Directive (PED) directive applies to the design, manufacture and conformity assessment of stationary pressure equipment and assemblies with a maximum allowable pressure greater than 0.5 bar.
The manufacturer shall carry out the relevant conformity assessment procedure to demonstrate whether the Essential Safety Requirements (ESRs) of the directive, covering design (Faidy, 2005), manufacture and testing have been fulfilled. The conformity assessment procedure (Darlastona & Wintleb, 2007) shall be determined by the category of classification of the equipment according to an ascending level of hazard, 4 different categories differentiated by their growing risk, depending on the type of equipment concerned, the state and the group of the intended fluid contents, the maximum allowable pressure (PS) and the volume or, for piping, the nominal size (DN). The Directive is based on the positive aspects resulting from an efficient integration of safety and quality  requirements (Labodová, 2004) through a systemic approach taking into account the analysis of the risk assessment.
Whatever the conformity assessment procedure used, the various aspects of the design must take into account both the characteristics of the materials and the manufacturing processes (Edwards, 2005), in addition, assessments that include inspections and final tests are required (see in point 3.2 of Annex I of PED), according to the ESR as provided for in the New Approach Directives (Playle, 2010). 
In addition, for the series production of pressure equipment or assemblies in categories II, III and IV, the manufacturer can choose quality assurance procedures (Cory, 2005) which require quality assurance of the production process (Zeman, 1998), inspection and final tests of the equipment (Ulewicz, 2019) as well as the design. In these cases the NB shall carry out an initial certification audit to assess the conformity of the manufacturer’s quality system including an inspection visit to the manufacturer’s premises and then periodic or surveillance audits to make sure that the manufacturer maintains and applies the QS. According to art. 14 of PED, in the framework of quality assurance procedures (Giacobbe, 2016) for pressure equipment  in categories III and IV the NB shall carry out at least two visits during the first year of manufacturing and determine the frequency of subsequent visits on the basis of the following criteria:
· the category of the pressure equipment,
· the results of previous surveillance visits,
· the need to follow up corrective actions,
· special conditions linked to the approval of the system, where applicable,
· significant changes in manufacturing organisation, policy or techniques.
The Manufacturers for the respect of the ESR can also take into account the contribution of the implementation in the company of any other management systems. The integrated implementation of quality and safety management systems is certainly positive (Mancuso et al., 2014).
1.2 Alternative arrangements to conduct assessment in extraordinary circumstances
An extraordinary event or circumstances beyond human control such as Covid-19 pandemic leading to safety concerns and travel restrictions may temporarily prevent a NB from carrying out planned on-site assessment activities.  Certification Bodies, to ensure the health and safety of  their staff, as well as to keep manufacturers in the condition to continue their activities while assuring full compliance with the PED, can introduce alternative arrangements to conduct assessments, 
Firstly the NB should assess the risks of continuing certification and establish a documented policy and process, outlining the steps it will take, after having gathered the necessary information from the certified manufacturers who is also affected by the pandemic and could not be able to function normally. If the risk of continuing certification is low, and based on the collected information the NB may need to consider alternative short-term methods of assessment to verify continuing system effectiveness for the organization. In this consideration the NB has to keep in mind some limitations for adjusting the timing of surveillance or recertification audit and to justify, document and make available all deviations from the established certification program to Accredition Body upon request (IAF, 2011). 
The Standard EN ISO 19011 (Guidelines for auditing management systems) provides remote auditing techniques via interactive communication means such as web-based collaboration, web meetings, teleconferences and/or electronic observation of the work performed via remote guide, exploiting the potential offered by Internet connecting people by appropriate multimedia application, without any distance limit. 
1.3 Requirements for remote conformity assessment
According to the interpretation of IAF documents by the Italian Accreditation Body (Accredia) for regulated areas such as PED certification, to conduct a remote assessment a preliminarily feasibility analysis is required. The analysis must demonstrate the remote assessment could assure the same effectiveness, that is the same level of confidence, of an on-site visit, otherwise the remote audit is not allowed. 
Other mandatory requirements are (IAF, 2018):
· a mutual agreement upon the use of ICT for assessment purposes by the manufacturer and the NB in accordance with information security and data protection measures and regulations; 
identification and documentation of the risks and opportunities that may impact assessment effectiveness for each use of ICT under the same conditions, including the selection of the technologies, and how they are managed and the extent to which ICT will be used for assessment purposes;
a check that the manufacturer and the NB have the necessary infrastructure, resources, competency and ability to support the use of the ICT proposed, allowing to achieve the desired results of the assessment;
identification in the audit plan of remote activities, considering time spent as contributing to the total duration of management systems audits and referring to the normative reference for additional requirements which may impact the application of ICT;
indication in the final reports and related records of the extent to which ICT has been used in carrying out the assessment and the effectiveness of ICT in achieving the assessment objectives.
Feasibility analysis of remote conformity assessment 
In order to carry out the remote conformity assessment, an appropriate feasibility analysis must be carried out in advance, as well as a risk analysis that examines potential critical issues regarding impartiality, independence and conflict of interest. The INAIL 0100 NB to apply this particular method has prepared a documented procedure in which it describes the succession of the different phases and the criteria to verify the feasibility of the activities as they are equally effective with the use of alternative information technologies. The analysis concerns both the documentary examination and the verification at the production plant. 
For the documental examination, the technician in charge is allowed to log into the digital archive of the documents that the manufacturer has processed. The technician remotely examines the documentation (e.g. drawings, stability calculations, ESR evaluation, etc.) and requests additions if necessary. If the Manufacturer adopts quality modules in addition to the technical documentation, the documentation of the QS adopted must also be examined (Giacobbe et al., 2020).
For product verification activities it is initially required to define the necessary resources, i.e. personnel skills and technological requirements of software and hardware devices. The technical staff, in addition to the already provided skills and technical experience on pressure equipment must have mastery of ICT devices such as smartphones. These devices must guarantee both audio/video shooting with HD resolution and data transmission over the Internet. Broadband transmission (eg. 4G) must therefore be used to ensure fast playback.
A feasibility review must be carried out and recorded for each individual order. This includes checking compliance with the requirements for the CE marking without altering the specifications required by the PED Directive. It is important to verify that the specific conditions of the order do not alter the accreditation requirements. In this case the NB must provide its Accreditation Body with the information necessary to evaluate the requirement to be managed by derogation.
In figure 1 the logical flow adopted is represented in the form of a flow chart. 
Qualification criteria for remote assessment appropriateness
An important issue faced by the NB in the analysis of risk and opportunities, as described above, has been the identification of principles and criteria for determining when it is appropriate to perform an assessment remotely. The issue is strongly related to the availbility of the necessary infrastructure, resources, competency, ability and also aptitude by both the manufacturer and the NB to carry on the planned activities by ICT. The availability was firstly checked for the ON, orientating the choice of ICT towards the ones resulting easier and already known among those suitable and selecting some members of the technical staff with evidence of competency, ability and aptitude to use the chosen ICT. Aside from its ordinary activity, the selected members of technical staff are also leading experimental test with a new and innovative platform of virtual and/or augmented reality. 
Then the criteria were identified to qualify the manufacturer for remote assessment.
The identified criteria are (IAF, 2015):
the type of remote assessment required, considering that new certification has been a priori excluded, renewal and extension of the scope of a PED module has been taken into account subject to restrictions, while surveillance, follow-up, partial assessment which could not be completed on-site, investigations, transfer of company name resulted viable;
the manufacturer being in operation;
the availability of a list of activities, areas, information and personnel to be involved in the remote assessment;
the capability and aptitude of the operators in the chosen medium/forum of the remote assessment;
a working environment adequate to the behavioural rules foreseen in case of emergency; 
the availability of at least:
· the first one, under the inspector's/auditor commands, records at short range (min 20cm and max 2 meters) the equipment's particulars. the second one records at long range (min 3 meters and max 10 metres) all the situation (the first operator and the equipements);
· an efficient audio-video streaming connection and data transmission (e.g. 4G, Hot Spot, Wi-Fi);
· two electronic devices with a camera able to transfer images/movies by a remote platform;
the manufacturer permits to shoot its equipment and products.
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Figure 1: Flow chart for remote conformity assessment (procedure defined and used by INAIL 0100)
Operative criteria implemented in the NB quality system
The first step is to plan the audit, deciding the inspector of the team audit, the date, the activities, areas, document to verify and personnel to interview. 
The remote audit plan is more detailed if compared with the one used for ordinary on-site audit and report a statement about the opportunity to consider some flexibility relating to additional time related to the use of ICT. The plan shall be notified to the manufacturer at least one week before the audit.
The NB decided that, if possible, the inspector/auditor(s) shall be the same who conducted the last on-site inspection/audit (last auditors) and if it’s not possible, the new inspector/auditor shall at least deal in advance with the last one. 
The auditors, as like as the operators of the manufacturer company, shall be confident with the chosen medium for the remote assessment and preferably have the ability to interpret body language, to perceive eventual criticality. 
The inspection/audit shall be preceded by a test to assure the operation of all devices, connections and document sharing.
In case of quality module, where the audit plan was modified to adapt to eventual limitation related to the use of ICT or to pandemic safety issues, e.g. putting off the closure of non conformities, the remote audit shall be mandatorily followed up by an on-site audit by the same auditors as soon as the Covid-19 emergency ends.
Collecting data and measures remotely on equipment, by electronic means, could be less credible than making it directly on site. The preliminary identification of all equipment used to monitor the environment and collect data during the inspection/audit, along with the relevant calibration certificate and records should be requested. A second camera for wide angle shots could be useful for more credibility. Observing the shot environment is important during the audit to also notice any physical signs of the QS implementation.
Conclusions
Using information and communication technologies could represent the only alternative when conformity assessment activities to certify pressure equipment cannot be performed physically e.g. during extraordinary event or circumstances beyond human control such as Covid-19 pandemic. Where correctly planned and managed the use of ICT could allow to optimize assessment effectiveness and efficiency while maintaining the integrity of the same process. For the Italian public NB ON 0100 this alternative method for audit/inspection resulted feasible, for surveillance, follow-up, partial assessment which could not be completed on-site, investigations and transfer of company name, and only with some exception for recertification and extension of the scope. The selected requirements to make a remote audit feasible and appropriate have implied a very limited impact on the effectiveness of the assessment, with a risk level maintained on the same level of the “in presence”. 
In the future the procedure shall be developed to consider ICT fast evolution, e.g. by means of virtual and/or augmented reality, to improve the effectiveness and confidence of the remote assessment. 
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