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[bookmark: _Toc492643011][bookmark: _Ref494090486][bookmark: _Ref494090505][bookmark: _Toc494090747][bookmark: _Toc494115799][bookmark: _Toc494178063][bookmark: _Toc494201999][bookmark: _Toc494281578]Introduction
This document describes how the classification of structures, systems and components (SSC) important to radiation safety as described in ESS rule for identification and classification of safety important components [1] is applied to lifting devices within the ESS facility.
[bookmark: _Toc492643012][bookmark: _Toc494090748][bookmark: _Toc494115800][bookmark: _Toc494178064][bookmark: _Toc494202000][bookmark: _Toc494281579]lifting devices Classification
ESS uses the concepts presented in the draft regulation for lifting devices and lifting activities in nuclear facilities [2] from the Swedish Radiation Safety Authority (SSM), combined with ESS classification rules [1]. This means that lifting devices credited having a radiation safety function are classified according to the radiological consequences for public and workers in case of their failure. 
[bookmark: _Toc493696685][bookmark: _Toc494090749][bookmark: _Toc494115801][bookmark: _Toc494178065][bookmark: _Toc494202001][bookmark: _Toc494281580]Definition of radiation safety functions
Radiation safety functions within ESS are defined following the process described in ESS rule for identification and classification of safety important components [1]. Safety functions are performed by structures, systems and components (SSC), and these are divided into five different categories according to their safety significance. The output from the accident analyses and the classification process described in ESS rule for Classification [1] consists of:
· The identification of radiation safety functions
· The grouping of radiation safety functions into three different groups, depending on in which event class they must perform their intended function. 
· Operational group (safety-related), 
· Safety group (safety), 
· Mitigation group (safety-related)
Structures, systems and components accredited to a safety group are classified as safety structures, safety systems and safety components, while structures that are only accredited to an operational group or mitigating group are classified as safety-related structures, safety-related systems and safety-related components.
· A sub-classification into five different categories (category 1-5) of the Structures, Systems, and Components Important to Safety (SSCI2S). The sub-classification is based on consequences (effective dose to Public and to Workers) and event (class H1-H5). Three different types of requirements are identified for the SSCI2S.
· Quality assurance requirements
· General design requirements 
· Redundancy
· Functional separation
· Physical separation
· Diversity
· Technological implementation and performance requirements per discipline (mechanical, electrical, instrumentation and control, HVAC, lifting devices, and civil structures)
Each technical discipline describes the applicable technological implementation and performance requirements based on the Category 1-5 in [1]. Applying this to the lifting devices at ESS together with the classification in the draft regulation for lifting devices from SSM [2] generates the set of rules described in Table 1.
[bookmark: _Toc493696686][bookmark: _Toc494090750][bookmark: _Toc494115802][bookmark: _Toc494178066][bookmark: _Toc494202002][bookmark: _Toc494281581]Classification of lifting devices according to safety and function
	ESS rule for identification and classification of safety important components [1]
	Rules related to classification of lifting devices 

	Category 1
	Safety
Safety group
	L2* if category 1 is driven by radiological consequence to Public
L3** if category 1 is driven by radiological consequence to Worker

	Category 2
	Safety
Safety group
	L2* if category 2 is driven by radiological consequence to Public
L3** if category 2 is driven by radiological consequence to Worker

	Category 3
	Safety
Safety group
	L3** 

	Category 4
	Safety-related 
Mitigation group
	Conventional crane

	Category 5
	Safety-related
Operational group
	Conventional crane


[bookmark: _Ref492562019][bookmark: _Toc492644156][bookmark: _Toc494281648]Table 1 Lifting Devices Safety Classification
L2* shall apply the requirements in KTA 3902 [3] section 4.3 and KTA 3903 [4].
L3** shall apply the requirements in KTA 3902 [3] section 4.2 and KTA 3903 [4].
Conventional crane shall apply the requirements according to AFS (2008):3 [5].
The lifting classes L2 and L3 are aligned with the concepts in the draft regulation for lifting devices and lifting activities in nuclear facilities [2] from the Swedish Radiation Safety Authority (SSM). SSM has also specified the class L1 for lifting device with a controlled load-bearing part that handles spent nuclear fuel without a solid radiation protection container and which is not only an auxiliary lifting device used for minor lifting operations. ESS does not foresee that this class is applicable to the operations at ESS.
Following the process described in ESS Rules for Classification [1], an accident analysis defines the consequences in case of failure of the lifting device. If the crane is classified in the Safety Group according to Table 1, then the consequences for public and workers determine if it is classified with L3 or the higher requirements in L2. Category 3 is classified as L3, because the dose limits for the public and the worker cannot be exceeded within this category. 
[bookmark: _Toc494090751][bookmark: _Ref494090937][bookmark: _Ref494090941][bookmark: _Toc494115803][bookmark: _Toc494178067][bookmark: _Toc494202003][bookmark: _Toc494281582]Design requirements
[bookmark: _Toc494090752][bookmark: _Toc494115804][bookmark: _Toc494178068][bookmark: _Toc494202004][bookmark: _Toc494281583]General requirements
The general requirements shall be applied by all lifting devices classified as SSCI2S.
[bookmark: _Toc494281584]Applicable standards
Design shall be executed in accordance with Swedish laws and regulations and all applicable codes and standards.
The electrical installations shall comply with Swedish legislation, standards and requirements. In most cases the European Standards (EN) and IEC-standard covers the requirements of the Swedish standards (SS). If the Contractor adopts EN- and IEC-standards it is the Contractor’s responsibility to check that the Swedish requirements are met.
The overhead crane shall comply with at least the directive and standards in Table 2.
	(Machinery Directive 2006/42/EC) (AFS 2008: 3)
	(Arbetsmiljöverkets föreskrifter om maskiner samt allmänna råd om tillämpningen av föreskrifterna)

	Electromagnetic Compability Directive (EMC) Directive 2014/30/EU
	

	Low voltage Directive 2014/35/EU
	

	ISO 9001
	Quality management systems

	ISO 14001
	Environmental management system

	SS-EN 60204-32
	Safety of machinery - Electrical equipment of machines - Part 32: Requirements for hoisting machines

	SS-EN 61000-6-2
	Electromagnetic compatibility (EMC) Part 6-2: Generic Standards-Immunity for industrial environment.

	SS-EN 61000-6-4 +A1
	Electromagnetic compatibility (EMC) Part 6-4: Generic Standards-Emission standards for industrial environment.

	SS-EN 13135
	Cranes - Safety - Design - Requirements for equipment

	SS-EN 13849-1,-2
	Safety of machinery - Safety-related parts of control systems - Part 1: General principles for design
Safety of machinery – Safety-related parts of control systems – Part 2: Validation

	SS-EN 12077-2
	Cranes safety – Requirements for health and safety – Part 2: Limiting and indicating devices

	SS-EN 13557
	Cranes - Control and control stations

	SS-EN 15011 
	Cranes - Bridge and gantry cranes

	SS-EN 14492-2
	Cranes - Power driven winches and hoists - Part 2: Power driven hoists


[bookmark: _Ref493824133][bookmark: _Toc494281649]Table 2 Directives and standards for all lifting devices classified as SSCI2S
[bookmark: _Toc494281585]Design related input
As part of the design it shall be investigated how the lifting device is to be used and what requirements this puts on the design. The investigation is done for each crane, and can add features or requirements to the crane that is regulated in a higher classification. The features to investigate includes;
· Distance between crane track beams
· Distance floor level – crane track level
· Distance crane track level – truss beam (lowest point)
· Power Supply
· Max operational load
· Speed - hook rotation, hoisting speed
· Travel speed – overhead, trolley
· Interlocking / crane operating area / hoisting limits
· Brakes – operational and safety brakes 
· Design of control station
[bookmark: _Toc494090753][bookmark: _Toc494115805][bookmark: _Toc494178069][bookmark: _Toc494202005][bookmark: _Toc494281586]Design requirements for L2 and L3 cranes
Following the concepts in the draft regulation on lifting devices from SSM [2], design for L3 shall be based on KTA 3902 (4.2) chapter 6. Design for L2 shall be based on KTA 3902 (4.3) chapter 7.
Materials shall be selected according to KTA 3903 Annex A. L3 shall apply column 4.2 and L2 shall apply column 4.3.
The inspection shall be based on KTA-3903 chapter 7, 8. L3 shall apply column 4.2 and L2 shall apply column 4.3.
[bookmark: _Toc494090754][bookmark: _Toc494115806][bookmark: _Toc494178070][bookmark: _Toc494202006][bookmark: _Toc494281587]Quality classes
Table 3 presents how the ESS quality classes defined in ESS Rule for Classification [1] is applied to lifting devices. 
	Classification of SSCI2S from ESS Rules for Classification [1]
	Quality requirements on lifting devices according to quality class

	Category 1
	Safety SSC
	Q1
	L2
	KTA 3902 [3] according section 4.3
KTA 3903 [4], column 4.3
AFS 2003:6 [6]

	Category 2
	
	
	
	

	Category 3
	
	
	L3
	KTA 3902 [3] according section 4.2
KTA 3903 [4], column 4.2
AFS 2003:6 [6]

	Category 4
	Safety-related SSC
	Q2
	AFS 2008:3
AFS 2003:6 [6]

	Category 5
	
	
	


[bookmark: _Ref492626462][bookmark: _Ref493824573][bookmark: _Ref492626455][bookmark: _Toc492644158][bookmark: _Toc494281650]Table 3 Lifting Devices Quality Classification
[bookmark: _Toc494281588][bookmark: _Toc494090755][bookmark: _Toc494115807][bookmark: _Toc494178071][bookmark: _Toc494202007]Q2 – quality class 2
AFS 2008:3 [5] for general requirements.
AFS 2003:6 [6] for survey.
[bookmark: _Toc494090756][bookmark: _Toc494115808][bookmark: _Toc494178072][bookmark: _Toc494202008][bookmark: _Toc494281589]Q1 - quality class 1
For L2 and L3, following the SSM draft regulation [2], ESS apply applicable parts of KTA 3902 and KTA 3903, after adaption to Swedish regulations. 
The inspection and testing shall be performed according to Appendix 1: General quality regulation lifting devices. Appendix 2: General Inspection Plan for Lifting Devices and Appendix 3: Electrical Inspection Plan for Lifting Devices describes in detail how ESS shall apply KTA 3902 and KTA 3903. 
AIB is an accredited inspection body type A for lifting equipment according to AFS 2003:6. AIB performs inspection prior to manufacturing, inspection at manufacturing, inspection of completed equipment, inspection at installation and inspection of completed installation. Review of documentation and approval with reports shall be performed. The extent of work for AIB shall be according to the Appendix 2: General Inspection Plan for Lifting Devices, and Appendix 3: Electrical Inspection Plan for Lifting Devices, and KTA 3903 [4].
AIB shall not attend to nondestructive evaluation that are performed by an accredited laboratory.
The welding procedure qualifications and welder qualifications shall be supervised and assessed by an AIB for welding.
Certificate of compliance shall be issued according to AFS 2003:6 [6].
[bookmark: _Toc494281590]Quality assurance system
Contractors to ESS and their subcontractors shall have and follow a quality assurance system that meets the requirements in SS-EN ISO 9001. The Contractor shall follow and work according to the own company’s quality assurance system. Material manufacturers that perform in house testing shall have and follow a quality system that is certified by an accredited body.
Contractors to ESS and their subcontractors shall have and follow an Environmental Management Program that complies with an appropriate standard, e.g. ISO 14001.
The Contractor shall have in effect and provide to ESS a quality assurance plan specifically adapted to the Works in order to ensure that the prescribed quality and standards of the Works are consistently met. Such quality assurance plan shall follow the applicable ISO standard or any other similar or better standard satisfactory to ESS (suggested by the Contractor at the tender stage).
[bookmark: _Toc494281591]Organisation
There shall be an independent quality assurance/control function in the supplier organisation through the whole period from Contract signing until Taking Over. There shall be an independent staff for handling inspections and testing during all stages of manufacturing and execution.
[bookmark: _Toc494281592]Project manual
Contractors to ESS shall submit a project manual to be adapted for the Works, its specific requirements, risks and complexity according to the guidelines of SS-ISO 10006 Quality management systems – Guidelines for quality management in projects or similar. The project manual shall describe the technical, the administrative management and control activities for the Works. 
Furthermore, the project manual shall describe the Contractor’s procedures for assuring that requirements specified in design specification, standards and codes as well as any and all requirements from the authorities, shall be met. In the project manual, the responsibility and authority of all designated personnel in the project shall be described. 
[bookmark: _Toc494281593]Design Control and Review
The design, planning and review of the Works shall be carried out in such a way that requirements are taken into account.
To maintain an acceptable control of the design work, the design requirements and results shall be clearly documented in order to fulfil these requirements. 
[bookmark: _Toc494281594]Welding qualification
The welding procedure qualifications and welder qualifications shall be supervised and assessed by an Accredited Inspection Body. The welding company shall be certified for quality assurance in respect of fusion welding of metallic materials, to the requirements of SS-EN ISO 3834-2 [7]. The certification shall be awarded by an accredited certification organisation. Quality levels in SS-EN ISO 5817 [8] are applied according to KTA 3902 [3]. This is according to KTA Welding Procedure Specification shall be in accordance with SS-EN ISO 15609-1 [9]. Welding Procedure Specification shall undergo welding procedure tests in accordance with SS-EN ISO 15614-1 [10].
The responsible for the welding shall have a proper training and have a certificate issued by EWF/IIW Diploma - Welding Processes and Equipment according to level EWE/IWE, or other equal training and certification. Welders and welding operators shall have passed the welding examination with approved results according to SS-EN 287-1-2 [11] alternatively SS-EN ISO 9606 [12] respective SS-EN 1418 [13], alternatively SS-EN ISO 14732 [14].
[bookmark: _Toc494281595]Manufacturing
The purpose of inspection and review of manufacturing documents is to ensure that the specified design documentation and manufacturing procedures comply with the requirements or specifications issued by ESS in respect of the product in question. All important work, inspection and testing shall be controlled by detailed drawings, instructions/checklists and/or procedure descriptions. ESS shall have the right to examine any part of the above documentation.
All material, equipment and components shall be marked in such a way that traceability to the inspection and testing documentation is assured. The marking shall not damage the marked object. The marking shall be retained throughout the entire Works.
[bookmark: _Toc494281596]Inspection and Testing
Contractors to ESS shall carry out inspection and testing during manufacturing, installation and dismantling in order to verify that the requirements of the Works will be fulfilled. The inspection and testing shall be performed according to Appendix 1: General quality regulation lifting devices
All inspection and testing shall be governed by detailed Inspection and Test Plans (ITP). All activities shall have documented procedures and acceptance standards. ESS reserves the right to examine all parts of the above described documentation.
[bookmark: _Toc494281597]Subcontractors
Contractors to ESS shall evaluate and select subcontractors on basis of their ability to conform to the same quality requirements as those applicable to the Contractor; this is to review and verify that the contract requirements will be met, and for coordination with other Contractors.
[bookmark: _Toc494281598]Deviation and non-conformance
ESS Designer together with ESS and Quality division shall approve deviations that affect the function and design criteria. All non-conformances in relation to specifications and procedures during manufacturing, execution and installation shall prior to any change be recorded by the Contractor and reported to ESS.
[bookmark: _Toc494281599]Accredited Laboratories in the position of third part within Sweden
Testing Laboratories performing prescribed Non-destructive testing (NDT) and services at material laboratories shall be accredited by SWEDAC for the activities in question. In addition, for testing in the course of installation, repair of deficiencies and in service inspections, these Testing Laboratories shall be accredited in the position as a third party.
At manufacturing in a foreign country Testing Laboratories are permitted to perform the testing, providing they are accredited according to European legislation EG 765/2008 [15]. This means that the laboratories shall be accredited for the task in question by an organisation that fulfils and apply regulations corresponding to the requirements of the standard SS-EN-ISO/IEC 17025 [16].
NDT shall be carried out according to well proven and documented NDT-standards and procedures. The personnel performing Non-destructive testing services shall be trained, examined and certified according to SS-EN 9712 [17] or equivalent system.
[bookmark: _Toc494090758][bookmark: _Toc494115810][bookmark: _Toc494178074][bookmark: _Toc494202010][bookmark: _Toc494281600]Glossary
	Term
	Definition

	AIB 
	Accredited Inspection Body

	CF
	Conventional Facilities, a division within ESS responsible for the construction of the site

	ESH&Q
	Environmental, Safety, Health and Quality – a division within ESS

	NDT
	Non-destructive Testing

	SSC
	Structure, System, and Component - A general term that covers all physical parts of the facility

	SSCI2S
	SSC Important to Safety – All structures, systems and components that contribute to the management of events and circum-stances in event classes H1-H5

	SWEDAC
	The national accreditation body for Sweden

	TD
	Target Division, a division within ESS
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1. [bookmark: _Toc466466712][bookmark: _Toc479074876][bookmark: _Toc354991299][bookmark: _Toc493833740][bookmark: _Toc494085367][bookmark: _Toc494090763][bookmark: _Ref494090838][bookmark: _Ref494090843][bookmark: _Toc494115814][bookmark: _Toc494178034][bookmark: _Toc494202014][bookmark: _Toc494281604]DOCUMENTATION To BE PREPARED BY ESS
[bookmark: _Toc494115815][bookmark: _Toc494178035][bookmark: _Toc494202015][bookmark: _Toc494281605]Description and reports
A description of the work has to be drawn up as a project report, modification memorandum or equivalent document.  It shall be prepared how it´s shall be done and the conditions for the work are planned.

Example of contents:
1. Documentation needed for the evaluation of effects on the existing facility
1. Clarification of effects on safety, availability and protection
1. Clarification that the modification, maintenance work or repair satisfies prescribed requirements
1. Clarification of prescribed requirements according to code, function and other requirements
1. Clarification of classification and Design Specification Mechanical
1. Documentation serving as a basis for the detailed design
[bookmark: _Toc494115816][bookmark: _Toc494178036][bookmark: _Toc494202016][bookmark: _Toc494281606]Equipment Specification
The equipment specifications are a set of documents that present the essential data for specific equipment or a mechanical component/part, i.e. extent of work, design data, operational data, safety class, quality class, cleanliness class, loads, welding, testing etc. This document is used by ESS to specify technical and quality assurance requirements to the external provider in conjunction with purchase of replacement equipment, installation work or repair.
The Equipment specification specifies in particular following information in a different set of documents:
1. scope
1. scope of supplies
1. description of the action
1. reference documents, particularly the rules in SSM 15-36 Specific requirements for ESS-facility in Lund [A1:1], [A1:2]
1. identifications and requirements for the materials
1. plans needed for calculation and providing functions
1. seismic analyses
1. shapes, dimensions of parts
1. limits and interconnections with other parts
1. list and definitions of conditions and corresponding loads 
1. type and extent of maintenance and inspection actions
1. in-service inspection
1. special requirement for e.g. welding and testing 
Some of above data is normally included in ESS produced documents as: 
1. Design Specification Mechanical (KS-MEK)
1. Design Basis Mechanical (KFM)
[bookmark: _Toc494115817][bookmark: _Toc494178037][bookmark: _Toc494202017][bookmark: _Toc494281607]Design Basis Mechanical (KFM) and Design Specification Mechanical (KS-MEK)
For L2 and L3 the design basis mechanical (KFM) and loading criteria, based on valid Safety Analysis Reports (SAR) ESS-0000002 [A1:4], and shall be specified according to the principles in the template for Design Basis Mechanical (KFM) ESS-0104839 [A1:7].
For modification work according to SSM 15-36 chapter 5 section D3, Design Specification Mechanical (KS-MEK) according to the principles in ESS-0095744 [A1:8] shall be prepared and approved. 
The design basis mechanical (KFM) shall be safety reviewed and notified to SSM. The notification shall be responded by SSM prior to the AIB’s issuance of CoC as per the requirements of SSM 15-26 in chapter 5 section E2.
For modifications or changes in operation conditions where the design criteria will be changed, the new valid design basis mechanical (KFM) shall be safety reviewed and notified to SSM.
For modifications where the design criteria not have been changed, the valid design basis mechanical shall be presented. 
The detailed design basis mechanical and possible decision from SSM shall be enclosed to the documentation and has to be reviewed by AIB.
[bookmark: _Toc494115818][bookmark: _Toc494178038][bookmark: _Toc494202018][bookmark: _Toc494281608]Design loadings
In the design basis mechanical (KFM) events and combinations of events are defined, that have to be considered for mechanical equipment. Events including the event class and unlikely event shall be considered in the design loadings. All loadings (e.g for earthquake) are documented according to the status and approvals by ESS and AIB in a Design loadings Status report.
[bookmark: _Toc494115820][bookmark: _Toc494178040][bookmark: _Toc494202020][bookmark: _Toc494281609]Supplier Assessment
Suppliers and their subcontractors shall possess and adhere to a quality assurance system that meets applicable parts of the requirements of EN-ISO 9001, or other equivalent acknowledged standard.
[bookmark: _Toc494115821][bookmark: _Toc494178041][bookmark: _Toc494202021][bookmark: _Toc494281610]Updating classification list
[bookmark: _Toc466466719][bookmark: _Toc479074884][bookmark: _Toc354991307][bookmark: _Toc493833747][bookmark: _Toc494085374][bookmark: _Toc494090770]Classification lists shall be kept up-to-date and the latest list should have final approval by AIB and/or ESS, depending of the quality class.
[bookmark: _Toc494115822][bookmark: _Toc494178042][bookmark: _Toc494202022][bookmark: _Toc494281611]DOCUMENTATION TO BE PREPARED BY THE EXTERNAL PROVIDER
[bookmark: _Toc494115823][bookmark: _Toc494178043][bookmark: _Toc494202023][bookmark: _Toc494281612]Supplier assessment of sub-contractors
On ESS demand, the supplier shall report the results of his assessment of sub- contractors.
[bookmark: _Toc494115824][bookmark: _Toc494178044][bookmark: _Toc494202024][bookmark: _Toc494281613]Quality plan for installation and repairs of installed equipment
Works concerning equipment important for safety and operational availability must be carried out under well-controlled conditions. A quality assurance program shall cover the activities or a project adapted quality plan has to be prepared according to ESS Template for Project Quality Plan, ESS-0037830 [A1:5]. The plan is to follow the guidelines of ISO 10006 Quality management – Guidelines for quality plans in project [A1:6], which should be adapted to the particular work and the need for control so that performance and documentation is carried out in accordance with the applicable requirements
[bookmark: _Toc494115826][bookmark: _Toc494178045][bookmark: _Toc494202025][bookmark: _Toc494281614]Design review
The design review shall assure that the following documents is cohesive with the design criteria, and from other specifications that is valid for the equipment, issued by ESS.
[bookmark: _Toc494115827][bookmark: _Toc494178046][bookmark: _Toc494202026][bookmark: _Toc494281615]Comprehensive layout and referencing document, drawing etc.
The scope of these documents is to provide an overall description of a new or modified lifting equipment or a major component part. They shall determine geometrical characteristics and give a comprehensive description of the inner connection of parts, particularly from an operational and from the manufacturing and assembly point of view. 
The review shall comprise drawings for design, welding and adherent material specifications. The review shall also verify that the documentation contains the data of importance for the function, manufacture, inspection, installation and in-service inspection, and also verify that they are correctly specified. 
For external purchasing of equipment, the external provider may due to proprietary reasons be unwilling to disclose data about e. g. fit and tolerances to other companies, this will normally be accepted.
Drawing shall to an applicable extent, comprise or refer to at least the following information:
1. Meet the requirements of international standards (SI units) concerning scale, structure etc.
1. System and component identification
1. If L2 or L3
1. Inspection plan No
1. Material specification and material grade
1. Dimensional standard parts and components
1. Dimensions and measurements shall be detailed to the extent required for the design calculations
1. Calculation Report No
1. Welding specifications (WPS)
1. Part list
[bookmark: _Toc494115828][bookmark: _Toc494178047][bookmark: _Toc494202027][bookmark: _Toc494281616]Calculations
The review of strength calculations shall be carried out to the extent that’s required, to verify that the criteria of the design basis mechanical (KFM) and the belonging detailed design specification mechanical (KS-MEK) are satisfied. The report shall contain references to design loadings, drawings, methods used for calculations and other information that’s important for the verification of the result. The review shall verify that strength calculations have been carried out and that the results meet the specific requirements.
[bookmark: _Toc494115829][bookmark: _Toc494178048][bookmark: _Toc494202028][bookmark: _Toc494281617]Design and calculations report
The design and calculation reports shall contain references to applicable drawings, information about loads, calculation methods, as well as calculation software qualification and other information that´s important for the verification of the results.
[bookmark: _Toc494115830][bookmark: _Toc494178049][bookmark: _Toc494202029][bookmark: _Toc494281618]Manufacturing and installation procedures
A description of the manufacturing or installation company’s documents shall describe a general overview of the work. Examples of procedures and procedure qualification reports, which to applicable extent shall be presented:
1. Welding procedures (WPS) 
1. Welding procedure and Qualification report (WPQR)
1. Heat treatment procedure
1. Heat treatment procedure and Qualification report
1. Forming procedure and Qualification report
1. Procedure for installation of fasteners
1. Procedures for cleanliness inspection
1. Procedure for function inspection
1. Procedure for corrosion protection

Review of manufacturing and installation procedures and qualification reports, shall verify the fulfilment of the requirements stated by the ESS.
[bookmark: _Toc494115831][bookmark: _Toc494178050][bookmark: _Toc494202030][bookmark: _Toc494281619]Review of detailed inspection plans
For all design, manufacturing, installation and repairs it shall be possible to demonstrate that the required level of quality has been adequately defined, that the activities have been performed and reported in a satisfactory manner and that the required degree of quality has been reached.

The review shall verify that the detailed inspection plans includes the right inspection and testing requirements according to this document.

The detailed inspection plans shall include:
1. Reference to detailed drawing
1. If L2 or L3
1. Type and extent of tests and inspections at different stages, before, during and after manufacturing, installation or repair
1. Allocation of inspection assignments
1. Reference to the detailed inspection documentation, which the manufacturer intends to use for the inspection and testing activity
1. Reference to the external provider’s detailed procedures for NDT
1. The tests and inspections the external provider considers needed for his full responsibility for the devise.
[bookmark: _Toc494115832][bookmark: _Toc494178051][bookmark: _Toc494202031][bookmark: _Toc494281620]NDT Procedures
The review shall verify that the detailed NDT procedures fulfils the requirements of applicable examination procedure (EEP), and applies to all the procedures that according to the examination procedure require preparation of procedure. NDT procedures shall contain all necessary data for performance of the testing, evaluation and reporting of the result. 
For the testing with well proven and well suited methods there is normally not a requirement to prepare a detailed procedure, providing that this is not stipulated by the standard in question.
NDT procedure for testing of machined surfaces in conjunction with repairs of operational induced deficiency shall in applicable extent be qualified and evaluated according to SSM 15-36, chapter 5, section D11.
[bookmark: _Toc494115833][bookmark: _Toc494178052][bookmark: _Toc494202032][bookmark: _Toc494281621]Review of the company’s welding authorization
A valid certificate of welding license or certificate, issued by an Accredited Certification Body against EN 3834 [A1:3] shall be presented to ESS.
Authorization for the above-mentioned welding shall comprise all the welding methods, combinations of materials and geometry required for the welding to be performed.
[bookmark: _Toc494115835][bookmark: _Toc494178053][bookmark: _Toc494202033][bookmark: _Toc494281622]Certification of welders
Copies of valid certificates for welder qualification shall be presented to ESS.
[bookmark: _Toc494115836][bookmark: _Toc494178054][bookmark: _Toc494202034][bookmark: _Toc494281623]Review of the company’s heat treatment authorization
Heat treatment of welding shall be a part of the welding procedure qualification.
[bookmark: _Toc494115837][bookmark: _Toc494178055][bookmark: _Toc494202035][bookmark: _Toc494281624]Review of the company’s NDT authorization
The following records shall be available for review during the testing and also be included in the final inspection records:
1. The company’s certificate of accreditation and the extent of the accreditation
1. Personal certificate of examination or diploma
Authorization given by the company/laboratory.
[bookmark: _Toc494202036][bookmark: _Toc494281625]Glossary
	Term
	Definition

	AIB 
	Accredited Inspection Body

	CoC
	Certificate of Conformity

	NDT
	Non-destructive Testing




[bookmark: _Toc493833763][bookmark: _Toc494085390][bookmark: _Toc494090786][bookmark: _Ref494090866][bookmark: _Ref494090871][bookmark: _Toc494115838][bookmark: _Toc494178056][bookmark: _Toc494202037][bookmark: _Toc494281626]References
References marked with symbol * are just for internal use, at ESS
	A1:1
	[bookmark: _Ref291509025][bookmark: _Ref481477886][bookmark: _GoBack]ESS-0015358, Official permits from SSM (the Swedish Radiation Safety Authority) in Swedish regarding construction of ESS. (SSM 15:36)
Decision taken 2014-07-17 *

	A1:2
	[bookmark: _Ref481477961]ESS-0018828, Official permits from SSM (the Swedish Radiation Safety Authority) in English regarding construction of ESS. (SSM 15:36)
Decision taken 2014-07-17 *

	A1:3
	[bookmark: _Ref481478897]EN-ISO 3834-2, Quality requirements for fusion welding of metallic materials - 
Part 2: Comprehensive quality requirements

	A1:4
	[bookmark: _Ref481478382]ESS-0000002, Preliminary Safety Analysis Report (PSAR) *

	A1:5
	[bookmark: _Ref481478869]ESS-0037830, ESS Template for Project Quality Plan 

	A1:6
	[bookmark: _Ref481480315]SS EN -ISO 10006, Quality management – Guidelines for quality plans in project

	A1:7
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Appendix 1

[bookmark: _Ref493826336][bookmark: _Toc494090787][bookmark: _Toc494115839][bookmark: _Toc494178101][bookmark: _Toc494202038][bookmark: _Toc494281627]Appendix 2: General Inspection Plan for Lifting Devices
	Inspection requirements ESS
	
	
	
	
	

	Lifting Equipment
	
	
	
	
	

	Lifting class L2 / L3
	Uppr:
	Reviewed:
	
	
	

	ESS-0135186 ESS RULES FOR RADIATION SAFETY CLASSIFICATION OF LIFTING DEVICES INCLUDING TECHNICAL AND QUALITY REQUIREMENT
	M. Beise
	
	
	
	

	KTA 3902   § 4.2  § 4.3  KTA 3903
	
	
	
	
	

	Inspection prior to manufacturing, EIP-100
	Reference in ESS-0135186, Appendix 1
	Allocation
	L2, 4.3
	L3, 4.2
	Documents

	Review of the documentation that shall be prepared and reported by the employer/licensee
	 
	 
	 
	 
	

	Description and report with criteria
	1.1
	E, EQ
	x
	x
	 

	Design specification
	1.2
	E, EQ, K
	x
	x
	 

	Design criteria 
	1.3
	E, EQ, SSM
	x
	x
	 

	Design loadings
	1.4
	E, EQ, A1
	x
	x
	 

	Valid assessment of suppliers   4)
	1.5
	E, EQ
	x
	x
	 

	Updating of classification lists/charts
	1.6
	E, EQ, A1
	x
	x
	 

	Review of the documentation that shall be prepared and reported by the supplier or manufacturer and approved by the employer or licensee.
	 
	 
	 
	 
	

	Valid supplier assessment of the subcontractors  4)
	2.1
	MQ, E, EQ
	x
	x
	9001 Cert

	Project adapted quality assurance program
	2.2
	MQ, E, EQ
	x
	x
	Quality plan

	Design review  (KTA 3903 5.1, 5.2, 5.3 )
- Drawings (KTA 3903 5.1.2, 5.1.3, 5.1.5, 5.1.9, 5.1.10 )  
- Calculations (KTA 3903 5.1.4 )
	2.3 2.4 3.5 2.6
	MQ, E, EQ, A1
	x
	x
	Drawings      Calculations    Review reports

	 - Welding procedures and other procedures (KTA 3903 5.1.7 )
 - Procedure qualification records   15614-1   2)
	2.7
	MQ, E, EQ, A1
	x
	x
	Procedures    WPS, WPQR   Review report

	Review of detailed inspection documents  (KTA 3903 5.1.6 )
- Detailed Inspection plan  (KTA 3903 5.1.11, 5.1.12 )
- NDT procedures  (KTA 3903 5.1.6.3 )
	2.8 2.19
	MQ, EQ, A1
	x
	x
	Insp. Plan    NDT-procedures       Review report

	Review of the company’s authorisation for joining of material
 EN 3834-2  1)     EN 287-1     3)
	2.10 2.11 
	MQ, EQ, A1
	x
	x
	3834-Cert      IWE-Cert      Welder cert.

	Inspection of the company’s authorisation for heat treatment
	2.12
	MQ, EQ, A1
	x
	x
	3834-Cert

	Inspection of the company’s NDT authorization
	2.13
	MQ, EQ, A1
	x
	x
	NDT-cert      NDT-Accredit.

	1) Companies shall be certified for quality assurance for welding according to the
requirements of SS-EN ISO 3834-2. An Accredited Certification Body shall perform the certification.
	

	2) Welding procedures (WPS) shall pass procedure inspection according to applicable parts of
SS-EN ISO 15614. An accredited inpection body shall perform the inspection.
	

	3)Welders and welding operators shall have passed the welding examination with approved
results according to SS-EN 287-1 alternatively SS-EN ISO 9606 respective SS-EN 1418
alternatively SS-EN ISO 14732. An accredited inpection body shall perform the inspection.
	

	The responsible for the welding shall have proper training and have a certificate issued by
EWF/IIW according to level EWE/IWE, or other equal training and certification.
	

	4) Suppliers and their subcontractors shall possess and adhere to a quality assurance system
that meets applicable parts of the requirements of SS-ISO 9000, or other equivalent
acknowledged standard.
	

	
	
	
	
	
	

	
	
	
	
	
	

	Inspection of base material , EIP-200
	Inspection Procedure KTA3903
	Extent/  Supervision
	L2
	L3
	Document

	Inspection of base material 
	 
	 
	 
	 
	 

	Charge analysis    8)
	Annex A
	MQ   9)
	x
	x
	3.1/3.2 Cert

	Tensile testing     8)
	Annex A
	MQ   9)
	x
	x
	3.1/3.2 Cert

	Tensile test in thickness direction      8)
	Annex A
	MQ   9)
	x
	x
	3.1/3.2 Cert

	Impact testing of ferritic materials     8)
	Annex A
	MQ   9)
	x
	x
	3.1/3.2 Cert

	Hardness testing                              8)
	Annex A
	MQ   9)
	x
	x
	3.1/3.2 Cert

	Other technological testing of pipe    8)
	Annex A
	MQ   9)
	x
	x
	3.1/3.2 Cert

	Identity or quality certificate      
	Annex A
	MQ   9)
	x
	x
	3.1/3.2 Cert

	Marking and identification
	Annex A
	MQ   9)
	x
	x
	3.1/3.2 Cert

	Inspection of heat treatment             8)
	Annex A
	MQ   9)
	x
	x
	3.1/3.2 Cert

	Visual and dimension inspection
	Annex A
	MQ   9)
	x
	x
	3.1/3.2 Cert

	PT or MT of final surface
	Annex B
	L
	5)
	5)
	Test report

	UT for detecting laminations in tensile loaded (lateral) components where ReH  >50%
	Annex B
	L
	x
	x
	Test report

	UT of bar steel or forging >30mm or forging >300kg
	Annex B
	L
	x
	x
	Test report

	 
	 
	 
	 
	 
	 

	For detailed inspection requirements see material test sheets in KTA 3903  Annex A.
	
	
	

	5)Surfaces where a visual inspection has indicated the necessity. And final surfaces where UT is performed according to MTS.

	6) For structural steel S235 and S275 2.1 or 2.2 certificate is sufficient
	
	
	
	

	8) According to material standard
	
	
	
	
	

	9) In house testing, MQ, under the condition that the manufacturer’s quality system fulfils the
requirements of section 8 in the handbook  that also gives possible alternatives.
	

	
	
	
	
	
	

	Inspection at manufacturing,  EIP-300
	Inspection Procedure KTA3903
	Extent/  Supervision
	L2
	L3
	Document

	Inspection at manufacturing    10)
	 
	 
	 
	 
	

	Inspection of heat treatment
	7.3
	MQ
	x
	x
	Insp. report

	Testing of filler material
	7.3
	MQ
	x
	x
	2.1 certificate

	Welding inspection
	7.3
	MQ, A1     15)
	x
	x
	Insp. report

	Visual and dimension inspection
	7.3
	MQ
	x
	x
	Insp. report

	PT/MT of buttwelds,T-welds and other welds
	7.3
	L
	x
	x
	Test report

	RTG / UT of buttwelds, corner welds and  T-welds
	7.3
	L
	x
	x
	Test report

	Inspection of repairs in weld joints
	7.3
	MQ
	x
	x
	Insp. report

	 
	 
	 
	 
	 
	 

	KTA 3903 Appendix B or other equal standard can be used for NDT
	
	
	
	

	15) According to the Accredited Inspection Body’s routines.
	
	
	
	
	

	Inspection of completed equipment , EIP-400
	Inspection Procedure KTA3903
	Extent/  Supervision
	L2
	L3
	Document

	Inspection of completed equipment
	 
	 
	 
	 
	

	Marking and identification
	7.3
	MQ, EQ    15)
	x
	x
	Insp. Report

	Visual and dimension inspection
	7.3
	MQ, EQ    15)
	x
	x
	Insp. Report

	Inspection of cleanliness
	 
	M
	x
	x
	Insp. Report

	Check of locking/torque of bolt and nuts
	 
	M
	x
	x
	Insp. Report

	Inspection of corrosion protection
	 
	M
	x
	x
	Insp. Report

	Inspection of packaging and preserving
	 
	M
	x
	x
	Insp. Report

	FAT factory acceptance test  ( KTA 3903 5.1.11, 5.1.12 )   14)
	8.3
	MQ,EQ,A1
	x
	x
	Insp. Report

	Test load according to EN 15011
	8.3
	MQ,EQ,A1
	x
	x
	Insp. Report

	Examination of surfaces after test loading in weld zones
	8.3
	L
	x
	 
	Insp. Report

	Review of final quality control documentation
	13.1
	MQ,EQ,A1
	x
	x
	Insp. Report

	 
	 
	 
	 
	 
	 

	The final inspection shall at least contain the tests in table 7-1. 
	
	
	
	

	The acceptance testing shall at least include the tests in table 8-1.
	
	
	
	

	13) For non-fixed load lifting attachments see EN 13155
	

	14) All tests required for acceptance testing shall be fixed in the
test and inspection sequence plan that shall be produced by the supplier and approved by the customer.
15) According to the Accredited Inspection Body’s routines.

	




	Inspection at installation, EIP-500
	Inspection Procedure KTA3903
	Extent/  Supervision
	L2
	L3
	Document

	Inspection of welding
	 
	 
	 
	 
	

	Inspection of heat treatment
	7.3
	MQ
	x
	x
	Insp. Report

	Testing of filler material
	7.3
	MQ
	x
	x
	2.1 certificate

	Welding inspection
	7.3
	MQ, A1   15)
	x
	x
	Insp. Report

	Visual and dimension inspection of welds
	7.3
	MQ
	x
	x
	Insp. Report

	PT/MT of buttwelds,T-welds and other welds  
	7.3
	L
	x
	x
	Test report

	RT / UT of buttwelds, corner welds and T-welds
	7.3
	L
	x
	x
	Test report

	Inspection of repairs in weld joints
	7.3
	MQ
	x
	x
	Insp. Report

	KTA 3903 Appendix B or other equivalent standard can be used for NDT
	
	
	
	

	15) According to the Accredited Inspection Body’s routines.
	
	
	
	
	

	Inspection of completed installation,  EIP-600
	Inspection Procedure KTA3903
	Extent/  Supervision
	L2
	L3
	Document

	Inspection of completed installation
	 
	 
	 
	 
	

	Marking and identification
	7.3
	MQ,EQ,A1    15)
	x
	x
	Insp. Report

	Visual and dimension inspection
	7.3
	MQ,EQ,A1    15)
	x
	x
	Insp. Report

	Inspection of cleanliness
	 
	M
	x
	x
	Insp. Report

	Check of locking/torque of bolt and nuts
	 
	M
	x
	x
	Insp. Report

	Inspection of corrosion protection
	 
	M
	x
	x
	Insp. Report

	Test load according to EN 15011  
	8.3
	MQ, EQ,A1
	x
	x
	Insp. Report

	Examination of surfaces after test loading
	8.3
	L
	x
	 
	Insp. Report

	Review of final quality control documentation
	13.1
	MQ, EQ,A1
	x
	x
	Insp. Report

	SAT Site acceptance test ( KTA 3903 5.1.11, 5.1.12 )      14)
	8.3
	MQ, EQ,A1
	x
	x
	Insp. Report

	Certificate of compliance  (KTA 3903  7.4, 8.4 )
	8.4
	A1        15)
	x
	x
	Coc

	 
	 
	 
	 
	 
	 

	The final inspection shall at least contain the tests in KTA3903 table 7-1. 
	 
	 
	 
	 
	

	The acceptance testing shall at least include the tests in KTA3903 table 8-1.
	
	
	

	13) For non-fixed load lifting attachments see EN 13155
	

	14) All tests required for acceptance testing shall be fixed in the
test and inspection sequence plan that shall be produced by the supplier and approved by the customer.
	

	15) According to the Accredited Inspection Body’s routines.
	
	
	
	
	

	
	
	
	
	
	




	
	
	
	
	
	

	Explanation of symbols:
	
	
	
	
	

	MQ = Compulsory in-house inspection or testing, to be carried out by the manufacturer and documented by the independent inspection organisation of the manufacturer. In
regulation, Code or standard imperative testing or inspection.
	
	
	

	M = Other inspection or testing to be carried out and documented by the manufacturer, as per the requirements of the manufacturer or the employer. (Not prescribed by authority).

	
	
	

	EQ = Independent review, inspection or testing to be carried out and, or approved by the inspection organisation of the licensee.
	
	
	

	L = Testing to be carried out and documented by Accredited Laboratory. Testing in conjunction with manufacturing of material and shape material may be performed as in-house inspection if the requirements according to 1.8.3 are fulfilled.
Testing at other manufacturing may be performed according to 1.8.4.
	
	
	

	E = Activity to be supervised, verified, reviewed and/or approved by the
licensee/employer.
	
	
	

	A1 = Review, inspection or supervision and certification carried out by Accredited
Notified Body for lifting equipment
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[bookmark: _Ref493826364][bookmark: _Toc494090788][bookmark: _Toc494115840][bookmark: _Toc494178102][bookmark: _Toc494202039][bookmark: _Toc494281628]Appendix 3: Electrical Inspection Plan for Lifting Devices
	Electrical inspection requirements
	
	
	
	
	

	Overhead crane
	
	
	
	
	Rev 1
	
	
	170925

	KTA 3903
	
	
	
	
	Uppr:
	
	
	Reviewed:

	
	
	
	
	
	
	P.Kjellberg
	
	
	

	
	
	
	
	
	
	
	
	
	

	Examination procedure
Inspection prior to manufacturing
	Reference in KTA 3903
	Allocation
	Documents

	Review of the documentation that shall be prepared and reported by the supplier or manufacturer and approved by the Employer or licensee.
	 
	 
	 

	Performance of design approval
All documents submitted for design approval shall be reviewed for;
	 
	 
	 

	 
	-completeness, compliance of data with the specified values and fulfilment of statutory approval requirements and KTA 3902 rules.
	5.2 (1)
	NA
	NA

	 
	-observance of interlocking requirements.
	5.2 (4) a)
	NA
	NA

	 
	-observance of the Performance Level required by the Technical Requirements as regards to the safety and monitoring functions.
	5.2 (4) b)
	NA
	NA

	 
	-observance of dimensioning of power cables and assignment of overcurrent protective devices.
	5.2 (4) c)
	NA
	NA

	 
	 
	 
	 

	Design approval
	 
	 
	 

	 
	-schematic diagrams,
	5.1.8 a)
	E, A1
	Diagrams

	 
	-circuit diagrams,
	5.1.8 b)
	E, A1
	Diagrams

	 
	-layout plans for control cabinets, control panels and control units,
	5.1.8 c)
	E, A1
	Layouts

	 
	-parts lists specifying technical data,
	5.1.8 d)
	E, A1
	Lists

	 
	-data sheets of drive components, converters and electrical operational means for functions classified into Performance Levels c, d or e in Technical Requirements,
	5.1.8 e)
	E, A1
	Data sheets

	 
	-compilation, description and representation of the mode of operation of measuring, control, monitoring, and safety equipment,
	5.1.8 f)
	E, A1
	Compilation

	 
	- compilation of the measures intended and the related documents required to meet the IEC 61513 requirements as per KTA 3902, sub-clause 6.5.1 (5),
	5.1.8 g)
	E, A1
	Compilation

	Explanation of symbols:

	E
	Activity to be supervised, verified, reviewed and/or approved by the licensee/Employer.

	MQ
	Compulsory in-house inspection or testing, to be carried out by the manufacturer and documented by the independent inspection organisation of the manufacturer. In regulation, Code or standard imperative testing or inspection. 

	A1
	Review, inspection or supervision and certification carried out by Accredited Notified Body for lifting equipment.

	Examination procedure

Inspection prior to manufacturing 
	Reference in KTA 3903
	Allocation
	Documents

	Design approval 
	 
	 
	 

	 
	-where RAM programmable systems (e.g. stored program controls) for functions classified into Performance Levels c, d or e in Technical Requirements:
	5.1.8 h)
	E, A1
	NA

	 
	--description of all interlocks and operational sequences of the system for establishing the application program, as well as description of the application program (e.g. modularization concept) to meet the requirements of EN ISO 13849-1, Section 4.6.3,
	5.1.8 h) ha)
	E, A1
	Description

	 
	--software specifications to EN 62138, Section 6.3.3,
	5.1.8 h) hb)
	E, A1
	Specification

	 
	-- application program (printout and data carrier) as well as pertinent system manuals,
	5.1.8 h) hc)
	E, A1
	Printout

	 
	Note: The documents required under ha) and hb) should be submitted in due time prior to establishing the documents required under hc) so that an evaluation of the basic design features of the software (e.g. software structure, modularization) can be made prior to establishing the application program.
	
	
	

	 
	-- proof of independence of the safety control system from the operational control system by means of a systematic method for identifying possible failures at the interfaces between operational and safety control system and for analysing the effects of such failures on the functioning of the safety control system, e.g. by means of a failure mode and effects analysis (FMEA) for the interfaces.
	5.1.8 h) hd)
	E, A1
	Analysis

	 
	-Configuration and identification documentation (KID) of hardware and software components used for functions classified into Performance Levels c, d or e in Technical Requirements.
	5.1.8 i)
	E, A1
	KID

	 
	Note: A configuration and identification documentation (KID) is a documentation of the related hardware and software components and the system structure so that they are clearly identifiable.
	
	
	

	Certification of design approval.

	Upon completion, the inspector shall certify the design approval.
	5.3
	A1
	Report

	 
	
	
	
	
	
	
	
	
	 

	Explanation of symbols:

	B
	Activity to be supervised, verified, reviewed and/or approved by the licensee/Employer.

	E
	Compulsory in-house inspection or testing, to be carried out by the manufacturer and documented by the independent inspection organisation of the manufacturer. In regulation, Code or standard imperative testing or inspection. 

	K
	Review, inspection or supervision and certification carried out by Accredited Notified Body for lifting equipment.




	

	Examination procedure
Table 7-1 Extent of final inspection
	Reference in KTA 3903
	Allocation
	Documents

	Electrical, hydraulic and pneumatic equipment
	 
	 
	 

	a) Check for compliance of the construction with the design approval documents
	Table 7-1
	MQ
Not 3
	Certificate

	b) Check of identification marking of electrical components (rating plate) for compliance with design approval documents
	Table 7-1
	MQ
Not 3
	Certificate

	c) Check of wiring, connections, lina penetrations, and fuse protection
	Table 7-1
	MQ
Not 3
	Certificate

	 
	 
	 
	 

	Explanation of symbols:

	E
	Activity to be supervised, verified, reviewed and/or approved by the licensee/Employer.

	MQ
	Compulsory in-house inspection or testing, to be carried out by the manufacturer and documented by the independent inspection organisation of the manufacturer. In regulation, Code or standard imperative testing or inspection. 

	A1
	Review, inspection or supervision and certification carried out by Accredited Notified Body for lifting equipment.

	Not

	1
	Certificate with reference to type test documentation

	2
	The Manufacturer must in Tender show how the requirements are met

	3
	In accordance to Manufacturer procedure. Certificate must include reference to relevant procedure

	4
	In accordance to Manufacturer procedure reviewed and approved by the Employer.

	5
	The Manufacturer's EC Declaration of conformity

	
	
	
	
	
	
	
	
	
	




	Examination procedure

Type inspection
	Reference in KTA 3903
	Allocation
	Documents

	Verification of function and performance
	Table 7-1, 8-1
	MQ
Not 2
	Report

	Type Inspection Certificate Quality and Identity Certificate Inspection Documentation
	Table 7-1, 8-1
	MQ
Not 1
	Report

	Declaration of conformity
	Table 7-1, 8-1
	Not 5
	Certificate

	Explanation of symbols:

	E
	Activity to be supervised, verified, reviewed and/or approved by the licensee/Employer.

	MQ
	Compulsory in-house inspection or testing, to be carried out by the manufacturer and documented by the independent inspection organisation of the manufacturer. In regulation, Code or standard imperative testing or inspection. 

	A1
	Review, inspection or supervision and certification carried out by Accredited Notified Body for lifting equipment.

	Not

	1
	Certificate with reference to type test documentation

	2
	The Manufacturer must in Tender show how the requirements are met

	3
	In accordance to Manufacturer procedure. Certificate must include reference to relevant procedure

	4
	In accordance to Manufacturer procedure reviewed and approved by the Employer.

	5
	The Manufacturer's EC Declaration of conformity

	
	
	
	
	
	
	
	
	
	

	Examination procedure
Inspection of completed equipment
	Reference in KTA 3903
	Allocation
	Documents

	Factory Acceptance Test (FAT)
	Table 8-1
	E, MQ, A1
Not 4
	Report

	Electrical equipment delivery inspection
	Table 8-1
	E
	Memo

	Explanation of symbols:

	E
	Activity to be supervised, verified, reviewed and/or approved by the licensee/Employer.

	MQ
	Compulsory in-house inspection or testing, to be carried out by the manufacturer and documented by the independent inspection organisation of the manufacturer. In regulation, Code or standard imperative testing or inspection. 

	A1
	Review, inspection or supervision and certification carried out by Accredited Notified Body for lifting equipment.

	Not

	1
	Certificate with reference to type test documentation

	2
	The Manufacturer must in Tender show how the requirements are met

	3
	In accordance to Manufacturer procedure. Certificate must include reference to relevant procedure

	4
	In accordance to Manufacturer procedure reviewed and approved by the Employer.

	5
	The Manufacturer's EC Declaration of conformity

	
	
	
	
	
	
	
	
	
	

	Examination procedure
Inspection of completed installation
	Reference in KTA 3903
	Allocation
	Documents

	Site Acceptance Test (SAT)
The acceptance test shall at least contain the tests in table 7-1 and 8.1.
	Table 8-1
	E, A1
Not 4
	Report

	Certificate of compliance
	7.4, 8.4
	A1
	Coc

	 
	 
	 
	 

	Explanation of symbols:

	E
	Activity to be supervised, verified, reviewed and/or approved by the licensee/Employer.

	MQ
	Compulsory in-house inspection or testing, to be carried out by the manufacturer and documented by the independent inspection organisation of the manufacturer. In regulation, Code or standard imperative testing or inspection. 

	A1
	Review, inspection or supervision and certification carried out by Accredited Notified Body for lifting equipment.

	Not

	1
	Certificate with reference to type test documentation

	2
	The Manufacturer must in Tender show how the requirements are met

	3
	In accordance to Manufacturer procedure. Certificate must include reference to relevant procedure

	4
	In accordance to Manufacturer procedure reviewed and approved by the Employer.

	5
	The Manufacturer's EC Declaration of conformity




	
	
	
	
	
	
	
	
	
	

	Table 8-1 Acceptance testing

	Ser.
No.
	Component
	Tests and inspections of
	Reference

	1.2
	Electrical components
	a)
	Power supply
Physical ambient and operating conditions
	EN 60204-32, Sections 4.3 and 4.4

	
	
	b)
	Power supply to crane, trolleys or refuelling machines, wiring technique
	EN 60204-32, Sections 12 and 13

	
	
	c)
	Switchgears and distribution panels:
Accessibility, structure and marking
	EN 60204-32, Sections 11 and 16

	
	
	d)
	Electric mains, electric main connection switch, crane
disconnecting switch, crane switch
	EN 60204-32,
Section 5 KTA 3902, clause 8.5 b)

	
	
	e)
	Control stands, operating equipment, wireless controls, control stands interlocks, emergency stop devices
	EN 60204-32, Sections 9.2.5, 9.2.7 and 10, EN 13557
KTA 3902, Sections 6.5, 7.5 and 8.5

	
	
	f)
	Electric motor and related equipment
	EN 60204-32, Section 14

	
	
	g)
	Check of protection conditions by automatic switch-off of power supply
	EN 60204-32, Section 18.2

	
	
	h)
	Equipotential bonding
	EN 60204-32, Section 8

	
	
	i)
	Check of insulation resistances of main circuits
	EN 60204-32, Section 18.3

	
	
	j)
	Protection against direct or indirect contact
	EN 60204-32 Sections 6.2 and 6.3

	
	
	k)
	Monitoring measures in auxiliary circuits and control circuits
	EN 60204-32
Section 9.1

	
	
	l)
	Overcurrent protective devices for main and control circuits
	EN 60204-32, Sections 7.2 to 7.4

	
	
	m)
	Phase sequence monitoring
	EN 60204-32 Section 7.8 KTA 3902, sub-clause 6.5.2 (2)

	
	
	n)
	User programmable or parameterizable systems performing functions classified into Performance Levels c, d or e in Technical Requirements
	Comparison of software and parameters with the condition examined before

	
	
	o)
	Identification marking, danger signs, protective devices
	EN 60204-32, Sections 9.3 and 16

	
	
	p)
	Electromagnetic compatibility (field-excited and conducted electromagnetic interferences)
	EN 61000-6-4
EN 61800-3

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Table 8-1 Acceptance testing (continued)

	Ser.
No.
	Component
	Tests and inspections of
	Reference

	1.3
	Functional testing
	a)
	- drives
- wireless controls
- general functions
- functions classified into Performance
Levels a through e in Technical Requirements
	EN 60204-32, Sections 9.2, 9.3 and 18.6 
EN 13557
Design approval documents

	
	
	b)
	Maximum speed of floor-operated cranes
	EN 13557, Section 5.1.9

	
	
	e)
	Work areas, speeds
	Design approval documents

	
	
	f)
	Ergonomic
	Design approval documents

	2.2
	Electrical components
	a)
	Control and signalling functions
	EN 60204-32 Section 9.2 KTA 3902, clauses 6.5.4 and 8.5 a)

	
	
	b)
	Power supply and wiring technique
	EN 60204-32, Sections 5, 12 and 13

	
	
	c)
	Switch gears (boxes)
Accessibility, structure and marking
	EN 60204-32, Sections 11 and 16

	
	
	d)
	Check of protection conditions by automatic switch-off of power supply
	EN 60204-32, Section 18.2

	
	
	e)
	Check of insulation resistances of main circuits
	EN 60204-32 Section 18.3

	
	
	f)
	Protection against direct or indirect contact
	EN 60204-32 Sections 6.2 and 6.3

	
	
	g)
	Monitoring measures in auxiliary and control circuits
	EN 60204-32 Section 9.1

	
	
	h)
	Overcurrent protective devices for main and control circuits
	EN 60204-32 Sections 7.2 to 7.4

	
	
	i)
	Identification marking, danger signs, protective devices
	EN 60204-32 Sections 9.3 and 16

	2.3
	Functional testing
	a)
	- interlocks, actuating and operating equipment
- general functions
- limiting devices
- functions classified into Performance Levels a through e  in Technical Requirements
	KTA 3902 clauses 6.4.1.3, 6.4.2.3, 6.4.3.2, 7.4.1.3, 7.4.2.3 and 8.4.3 KTA 3902 Sections 6.5, 7.5
and 8.5 Design approval documents

	
	
	b)
	Ergonomic design
	Design approval documents
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