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Case study for   Crawley Data Centre 132kV

Durkin and Son Project Managed the offsite  scheme as Principal Contractor for our client Freedom.

· Client Freedom Energy
· Value £3.5m
· Duration    otal construction  22 weeks 
· Scope   4km trench  and reinstatement in highway and open ground                  
· 16km 300XLPE 132kV Alu cable laid in duct
· 5km 48 channel fibre laid in duct 
            
Project Outline
The construction of a new data centre for Digital Reality required the provision of a new n-1 132kV dual circuit power connection.  
The construction and connection of the new data centre proposed at Manor Royal Crawley was 4kM from the given point of connection at Three Bridges Grid West Sussex and the associated offsite contestable work to provide connections with a capacity of 50MVA.

The design from the point of connection for the data centre at Three Bridges Grid (132kV) site at Stephenson Way Three Bridges Crawley, specified client requirements for two diverse circuits with the intent of ensuring security pf supply.  The twin circuits were designed and installed on two diverse routes. between the supplying substation and the new 132kV substation supplying the data centre.

Freedom the tier one contractor for the project and were the Principal Designer for the project, who appointed Durkin and Sons as contractor responsible for proving and delivering the offsite cable connection route. 

UKPN were the adopting DNO requiring that the scheme was designed and constructed in accordance with their standards for adoption including cable construction approved suppliers and design parameters.

Durkin Scope 
The project scope was divided into three main phases. 
1 Stage 1 non-invasive feasibility (FEED study)
2 Invasive detailed design feasibility study
3 Construction and delivery of the chosen diverse off-site cable installs 
Stage 1- Non-Intrusive Outcomes 
The desktop study phase of the feasibility analysis included the outcomes tabulated below and quickly whittled the options for diverse routes down from an initial handful of potential solutions to two preferred solutions with a reserve route should invasive analysis prove Initial assessments required remodelling.
· Cable System Design (CSD) inc Bonding Arrangements
· Cable Management System (CMS)
· Cable Route Schematic - Section Lengths & Joint Bay Locations
· Cable Route Schematic - Section Lengths & Joint Bay Locations
· Temporary Works Design Overview Assessment
· Enabling Works Review/Pulling set ups and space requirements
· Cable Trench Configuration Review
· Joint Bay Configuration & Layouts
· Utility Stats Record Collation and Review
· Cable Route end to end Utility Clash Assessment
· Assessment of Cable Route Special Engineering Difficulties (SEDs)
· Temporary Work Design (TWD) requirements
· Review Consents, Wayleaves & Stakeholder Requirements
· Commercial Assessment -  BCE Cost to Design, Build & Commission
· Review of Project Specific Risks & Opportunities & Outline Schedule
· Preparation of Desktop Cable Route Feasibility Study (CRFS) & Appendices

The output of the FEED study stage was a preferred route option for two diverse circuits together with identified Sed’s and cable system design.
Durkin and sons provided outline construction costs for the preferred route including procurement of cable and accessories, Civils materials and jointing.
Stage 2-Intrusive Survey Outcomes                       
Following presentation of the FEED Study outputs Durkin was contracted to undertake the 2nd (intrusive phase of the proposed route proving and feasibility study. Including detailed design and route agreement with Local Authorities Landowners and other stakeholders.
Final route options were presented following a period of further diligence and detailed design work in conjunction with Freedom that included cable system design, Trial hole excavation at key points on the routes, full utilities mapping and markups.
The following outputs for the offsite route between Three Bridges Grid and Manor Royal site were presented, including the outcomes of more than 30 trial holes and utility markups to understand the practicalities of the route.
· Cable Design using CYMCAP
· Cable Rating Study Report
· Cable Route Layout
· Stage by Stage SLD
· Trench Section Layout
· Cable Bonding Schematic
· Joint Bay Configuration
· Joint Bay Schematics
· Induced Sheath Voltage Calculation
· Cable Pulling Calculation Report
· Thermomechanical Force Calculation Report
· Design Risk Assessment
· Material Specification List

Buildability & Construction
· Temporary Works Design (TWD) Outlines
· Cable Route end to end Utility Clash Assessment
· Special Engineering Difficulties (SEDs)
· Areas for Horizontal Directional Drill (HDD) Installation
· Traffic Management Proposals inc Temporary Traffic Orders (TTOs)
· Construction Programme, Key Milestones & Outages
· Budget Cost Estimate (BEC) to Design, Build & Commission
· Risk & Opportunity Register



 Project Delivery
Following acceptance of the proposed scheme by the Client Durkin and Sons were appointed by Freedom to undertake the delivery of the offsite portion of the project.

Site compound and welfare facilities were shared with Durkin and sons. Free issue materials included cable, ducts and accessories.
Durkin assumed responsibility for cable security on site and proving integrity following installation and jointing. Agreed section 50 notices were submitted by our client while Durkin remained responsible for traffic management.

The delivery included, 

· Excavation of urban highways, installation of ducts over complete route, 
· Backfill and permanent reinstatement.
· 300mm2 Aluminium Conductor, 132kV XLPE Cable, with Copper Wire and Aluminium Foil Laminate Screen, PE over sheath
· Cable pulling into ducts. 
· Fibre installs to provide control systems communication
· Construction of 132kV joint bays and Jointing of 132kV cables.
· Traffic management
· Provision of detailed as laid drawings and information.
The scheme was made up of a mixture between Agricultural land 0.5km and highways 3.5km, the highways sections were very urbanised and close liaison with the local authority was critical to keeping the project to timescales required.
All cables laid and jointed to UKPN adoptable standards.

SEDS
At the Feasibility stages Durkin and Sons identified four critical Special Engineering Difficulties (SEDS) that impacted route options these were. 
· Pedestrian Subway Hazelwick Avenue adjacent to the grid site connection.
· Two subways on Crawley Avenue. 
· Grade separated interchange at junction Crawley Avenue and Hazelwick Avenue.
Route options recommended were chosen to avoid the foregoing SEDS and concentrated instead on mainly residential streets. This minimised the need wherever possible to introduce new cables into highways already congested with power utilities, given the natural historic routing choices, between the grid site at three bridges and the main areas of commerce at Manor Royal.
 Stakeholder liaison
Stakeholder liaison was of particular importance given the location of the Grid site in a heavily urbanised mixed residential and commercial area. Durkin and Sons arranged regular meetings with the Local Authority post the feasibility stage and ensured that local businesses and residents had a point of contact so that any concerns were ironed out at an early stage of the construction.
Environmental and Ecological Constraints

Project risk and opportunities were identified pre-construction and focused on completion of the work in the allocated programme in a low densely populated environment with minimal inconvenience to the local population.  
Additional risks encountered or identified during the construction process were dealt with during Management weekly project meetings which were held with all project parties to ensure a coordinated response to project risk, such as concurrent utility works by others, environmental issues, sensitive properties such as medical centres, and security of materials and plant.

HSEQ

The project was managed in line with Freedom / UKPN standards and project goals supported by Durkin and Sons operating and safety management processes. 
A project Safety Plan, method statements and risk assessments outlined the specific requirements, and this was communicated to the project work force by induction, task briefings and toolbox talks. 

 Contact Details 
Durkin and Sons Ltd
1 Phoenix trading estate, Perivale, UB6 7DZ
WWW.Durkinandsons.co.uk 
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