NSS chopper fulfillment strategy
Introduction 


The neutron chopper group is responsible for the fulfillment of the facilities needs for neutron choppers systems and their support throughout the facilities construction and operation. The ‘NSS strategy for choppers’ strives to establish an optimal balance of performance cost and schedule by considering the needs of the facility and the instrument suite holistically. The following document summarizes the groups’ current strategy for the fulfilling the needs of the NSS project within the framework of the ‘ESS early success strategy’. 

Strategy scope


The strategy necessarily encompasses the full spectrum of activities from initial identification of instrument and facility requirements through technology development and procurement. It encompasses work which will be conducted both as part of the neutron technologies development work package and the chopper systems work units as part of instrument construction projects. 
Objectives


The strategies objectives are aligned those of the NSS project, the ESS project and the facilities operating requirements.
The primary goals of can briefly be stated as;

· To supply of chopper systems, which enables the world leading performance of instruments in neutronic terms at acceptable cost and within schedule.

· To supply and support of chopper systems, which enable the achievement of the facilities objectives in terms of quality service to the scientific community 


(ie in terms of instrument availability and low operating costs) 

The strategy strives to achieve the overall ESS project goals of cost effectiveness, respect of schedule, and maximizing the potential for partner in-kind contributions.
Overview of the ‘Cross cut’ strategy for choppers
A holistic approach to instrument design & procurement 

The unique nature of the facilities long pulse requires that complex systems to harness it's full power. It is currently projected to install eight instruments in the first tranche, ready for first neutrons in 2019. Based on current instrument proposals up to 60 chopper axis may be required by the tranche one instruments with a further 40-60 required for each following 2 tranches. In order to meet the installation deadline many of chopper systems will commence integration as early as mid 2017

The number and rate of chopper systems required exceeds the production capacity of existing suppliers  by a factor of more than two. In addition due to the unique demands of the long pulse a number of totally new variants of chopper are required and must be developed and tested over this same period.

The chopper group strategy to address this ‘challenge’ is called a ‘cross cutting’ approach and is based on practices common to industry involved in the manufacture of high value and quality, moderate volume, bespoke products.


The approach is to consider simultaneously all chopper work packages across the instrument suit in order to achieve substantial additional benefits to the ESS facility and instrument projects. 


Central to the approach is the construction of a strong and competent ESS core team, capable of engaging with teams of instrument developers collecting and analyzing the sum of their requirements and then reaching out to establish a network of industrial and academic partners across Europe to collaborate on the fulfillment of these needs. 
The deployment of the strategy is enabled by a number of linked activities.
Coordinated & modular design


The engineering design of chopper systems will be coordinated at a high level across all instruments through equipment standards, design guidelines, and the design support from the chopper group. This will permit both the instruments performance requirements and the facilities requirements to be considered simultaneously across the suite permit an optimal balance between conflicting requirements. 

This approach to design removes the duplication of engineering effort across individual projects reducing the associated costs and mitigating risks and permits synergies between instrument to be identified and exploited to the benefit of all instruments. 
Integration issues with other systems within instruments, such as guides and shielding, and within the facility, such as control systems, can be more effectively addressed ‘generically’ at this ‘high’ level. This establish a framework with in which the work instrument engineering teams adapt generic solutions to instrument specific configurations. 

Modular design methods will be employed to promote the reuse of existing designs and components across the instrument suite and reduce the cost of customization to the individual requirements of instruments.  
Coordinated Development

All development efforts are initiated to fulfill requirements across the instrument suite and enable their construction. Resources are targeted to address issues in which present the highest benefits to the project notably enabling technologies linked to the facilities unique long pulse and for which solutions do not exist commercially or at partner facilities. 
The coordination of development activities across the suite reduces duplication of effort, and permits viable work packages for as in-kind collaboration with partner laboratories enabling existing knowledge to be leveraged and risks to be shared.
Current areas of development include;
· The development of large rotored choppers (2m)
· The development of long pulse specific, low maintenance, Prompt pulse suppression choppers
· The validation of component reliability in high radiation fields (in cooperation with the EEG)
In each case developments collaborations with external and internal partners are under negotiation seeking to harness the experience of the community and promote partner buy-in.  
Component Standardization & Compatibility

Due to the highly integrated nature of the facilities systems and requirements for extremely high reliability a high degree of standardization is obligatory in many areas, such as control systems, safety systems, and irradiated component (remote handling ready).


Equipment specifications and interface control documents will be used to enforce the required level of standardization on ‘mission critical’ interfaces, such as connectors or mounts, and components such as sensors or drives across chopper systems. 

Through a careful analysis of requirements the opportunity to use the same basic design to fulfill a range of requirements has been identified. Thus it is currently estimated that the full range of instruments needs may be satisfied using 6 ‘chopper component platforms’. This approach reduces the range of components required yeilding benefits in terms of increased quality, reduced non-recurrent engineering and operating costs and procurement economies of scale. Additional benefits are realized in the operational phase due to reduced requirements for spares inventories and maintenance tooling.
Reliability, availability, serviceability

The reliability availability and serviceability of chopper systems are determinant in the availability of instruments and critical to the achievement of the facilities goal of 95%. 

Considerable effort on all fronts will be required to achieve the required levels of performance.
Coordination of design will be employed to ensure the vital consideration of these issues during the design process, efforts to promote standardization on carefully selected component married to stringent testing programs will contribute to the goal getting instruments into service rapidly and keeping them there. 
Procurement
The detailed specification and procurement of all neutron chopper systems will be delegated to the neutron chopper group. This permits a coherent and strategic approach to procurement to be applied across the instrument suite with significant benefits in terms of efficiency and overall cost.


For commercial components grouped purchases will permit the negotiation of more favorable purchasing terms and delivery conditions.


For complete chopper systems the strategic over-view of all the systems will permit maintain high standards of quality while maximizing the in-kind potential of partners by matching partners’ competences to packages. Though the selection of the types and value of equipment in individual procurement packages it will be able to propose work to all partners desiring to contribute in-kind in an equitable manner. 
For example, the manufacture of ‘co-developed choppers’, support structures, cooling or vacuum systems.
Summing up

The cross cutting approach to the design and procurement of equipment through the in-house technology group to coordinate is an effective strategy to achieve the NSS project goals of ensuring high instrument performance and quality, cost effectiveness and maximizing in-kind potential. 

Coordinated design reduces the overall cost of engineering and development of chopper systems by avoiding duplication of effort, facilitating integration and promoting standardization.  

The employ of chopper component platforms reduces the cost of optimization for instruments and at the same time increases their serviceability yet reduces costs through parts commonality. 

The coordination of development activities stimulates in-kind partnerships, increases buy-in mitigates technical risk & reduces development costs.

Finally. the procurement potential to matching work packages to partners competences in a strategic manner increase potential for in-kind contributions and the effectiveness of each collaboration. 

Through this holistic view of the instrument suite chopper systems, the highest possible benefit to the NSS project and the facility is generated and the best possible conditions for scientific success during the early years of ESS are established.
