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Problem 

The Licensee must provide a narrative which explains the Problem(s) which the Project is seeking to address. 

Method(s) 

The Licensee should describe the Method(s) which are being demonstrated or developed. The Licensee must outline how the 

Method(s) could solve the Problem. The type of Method should be identified where possible eg technical, commercial etc. 
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Method(s) continued 

Funding commentary 
The Licensee must provide a commentary on the accuracy of its funding estimate. If the Project has phases, the Licensee 

should identify the approximate cost of each phase. IGTs should indicate potential bid costs expenses.  

Specific Requirements (please tick which of the specific requirements this project fulfils) 

A specific piece of new (ie unproven in GB) equipment (including control and/or communications 

systems and/or software) 

A specific novel arrangement or application of existing gas transmission or/and distribution 
equipment (including control and communications systems software) 

A specific novel operational practice directly related to the operation of the gas transportation system 

A specific novel commercial arrangement 
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Accelerates the development of a low carbon energy sector & has the potential to 

deliver net financial benefits to existing and/or future customers 

The Licensee must demonstrate that the Solution has the potential to accelerate the development of the low carbon energy 
sector in GB and/or deliver wider environmental benefits to GB customers. The Licensee must demonstrate the potential to 
deliver net financial benefits to existing and/or future customers. 
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Delivers value for money for gas customers 
The Licensee must demonstrate that the Method(s) being trialled can derive benefits and resulting learning that can be 
attributed to or are applicable to the gas transportation system.  

 

  

 

Demonstrates the Project generates knowledge that can be shared amongst all 

Licensees 
The Licensee must explain the learning which it expects the Method(s) it is trialling to deliver. The Licensee must demonstrate 
that it has a robust methodology in place to capture the learning from the Trial(s).  
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Please tick if the project conforms to the default IPR arrangements set out in 

the NIC Governance Document? 
If the Licensee wishes to deviate from the default requirement for IPR then it must demonstrate how the learning will be 
disseminated to other Licensees and how value for money will be ensured. The Licensee must also outline the proposed 
alternative arrangements and justify why the arrangements are more suitable than the default arrangements. 

How is the project innovative and with an unproven business case where the 
innovation risk warrants a limited Development or Demonstration Project to 
demonstrate its effectiveness. 
Demonstrate why the Licensee has not previously used this Solution (including where the Solution involves commercial 
arrangements) and why NIC funding is required to undertake it. This must  include why the Licensee would not run the trial as 
part of its normal course of business and why the Solution is not Research. 
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Project Partners and external resourcing/funding  

The Licensee must provide evidence of how Project Partners have been identified and selected, including details of the process 
that has been followed and the rationale for selecting participants and ideas for the Project. 
 
The Licensee should provide details of any Project Partners who will be actively involved in the Project and are prepared to 
devote time, resources and/or funding to the Project. If the Licensee has not identified any specific Project Partners, it should 
provide details of the type of Project Partners it wishes to attract to the Project.  
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Derogations or exemptions 
The Licensee should outline if it considers that the Project will require any derogations, exemptions or changes to the 

regulatory arrangements. 

Customer impact 
The Licensee should outline any planned interaction with customers or customers’ premises as part of the Project, and any 

other direct customer impact (such as amended contractual or charging arrangements, or supply interruptions). 

8 



Details of cross sector aspects 

The Licensee should complete this box only if this Project forms part of a larger cross sector Project that is seeking funding 

from multiple competitions (Gas NIC, Electricity NIC or LCN Fund). The Licensee should explain about the Project it will be 

collaborating with, how it all fits together, and must add a justification for the funding split.  
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Contact name 

Contact Address 

E-mail 

Direct telephone line 

Job title 

Any further details the Licensee feels would add to the submission 
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	Funding LicenseeRow1: Southern Gas Networks and Scotland Gas Networks 
	Network Licence Project PartnersRow1: None
	Funding Licensee areaRow1: Southern Gas Networks and Scotland Gas Networks
 
	Project titleRow1: Robotic Roadworks & Excavation System (RRES)
	The Licensee must provide an approximate Project start and end dateRow1: Disruption from roadworks and excavations is a primary concern for GB residents, businesses and road users. The next transformational phase in the performance of network excavations and operations will require the integration of Artificial Intelligence (AI) with advanced digital tooling to automate routine works, making them quicker, safer, more cost effective and consistent.
The Robotic Roadworks & Excavation System (RRES) is the future for precision excavation and utility operations technology. The system will use advanced robotic arm technology fused with a mobile platform and AI working with a suite of sensors and controls to enable autonomous, safe and efficient mains excavation. Once exposed, the RRES will attach a newly developed universal access fitting to the main to enable a set of inspection and maintenance operations to be performed. This next generation system will enable urban and large rural excavation to be performed faster and at a lower cost and with greater safety than is currently possible using the most advanced methods available today.
During the project we will design, develop and field test a complete RRES capable of performing automated works on buried urban utilities via coring as well as safely excavating rural infrastructure.  The project will take three years to complete, starting on 1 April 2018.
	Total cost of Project: £6.985m
	NIC funding requested: £6.350m
	If yes please specifyCross Sector Projects only Requested funding from Electricity NIC NIA or second tier LCN Fund: N/A
	The Licensee must provide a narrative which explains the Problems which the Project is seeking to addressRow1: Utility excavations are necessary to inspect and maintain buried infrastructure, but are disruptive, labour-intensive and can lead to unintentional damage to neighbouring plant. Reducing the requirement for extensive safe digging practices could significantly reduce both the social cost of works and associated emissions. SGN pioneered coring technology in 2012/13 with the first combined core and vacuum excavation unit in GB and has continued to innovate in this area. The RRES now aims to address three main problems associated with utility excavations on both the Distribution (Urban) and the Local Transmission System (Rural) infrastructure: 
1) Labour and Cost Intensive - Excavation for both urban and rural works require multiple teams from project start to completion. Several teams are needed to perform utility locating, excavation, sheeting and shoring, the actual repairs and subsequent excavation restoration. A single excavation represents a major investment of time and money including field and office/support personnel, numerous vehicles, tools and equipment and all associated permit costs.  The gas customer ultimately incurs these costs and over time these costs will continue to increase.  Urban excavation is particularly costly due to the requirement to hand dig and the inclusion of extensive safety precautions while operating near the Local Transmission System. 
2) Disruption and CO2e - Utility excavations often require a large physical footprint to accommodate multiple vehicles, heavy equipment and numerous teams. These work sites can create a public nuisance by causing major disruption to traffic flow and obstructing access to local businesses and residences. In addition, construction equipment and heavy utility vehicles may have fuel economies that currently exceed Low Emission Zone requirements, increasing the carbon footprint and impact of the works.   
3) Excavation Damage  - Historical mapping methods for electricity, water, sewer, communication and gas infrastructure along with limited locating technologies can lead to accidental impacts during excavation, causing service disruptions, serious damage, loss of property and sometimes fatalities. Cable strikes represent a real and serious hazard due to the risk of electrocution, fire or explosion.
 
While working with coring methods have begun to address these problems, excavation methods for both urban and rural infrastructure needs to continue to evolve by making work more cost and labour efficient, less disruptive and safer.
 
	The Licensee should describe the Methods which are being demonstrated or developed The Licensee must outline how the Methods could solve the Problem The type of Method should be identified where possible eg technical commercial etcRow1: The RRES project will be broken down into a series of delivery milestones with associated payment triggers and go/no-go project stage gates. Each element will focus on specific milestones with the opportunity to review and reassess before proceeding to the next. The elements are broadly as follows:
Element 1  - Artificial Intelligence, Robotics, Sensor and Tooling Development: a) Robotic arm excavation control development; b) Below ground machine vision capability development; c) Excavation `soft-touch' tooling and equipment development; d) AI development and subsystem control integration; e) Element 1 subsystem and integrated system testing.
 
	Methods continuedRow1: Element 2 - Mobile Platform, Vehicle & Support Equipment Development: a) Mobile platform specification determination and development; b) Support equipment and control development; c) Support vehicle specification determination and development; d) Universal Network access fitting development; e) Software development to integrate data from above ground surveys with RRES; f) Element 2 subsystem and integrated system testing. 
Element 3 - Final System Integration and Initial Field Testing: a) Element 1-2 system integration; b) RRES field test (alpha).
Element 4 - Enhancements from Field Testing and Live Gas Testing: a) System and subsystem development and modification based on alpha testing outcomes; b) Final RRES build; c) RRES field test (beta).
 
Each Element of the project will progress specific technology through the TRLs and will deliver valuable learning.
 
 
	The Licensee must provide a commentary on the accuracy of its funding estimate If the Project has phases the Licensee should identify the approximate cost of each phase IGTs should indicate potential bid costs expensesRow1: The RRES project is an exciting collaboration between SGN and ULC Robotics which commenced following ULC's response to a call for innovation from SGN. Two Stages of the project have been completed under NIA on time and budget before this submission. Both Stages focused on incrementally proving the technical feasibility of the system elements and increasing the overall system TRL.  
Following the completion of Stages 1 and 2, a complete project plan was developed along with resource allocation, cost estimates for materials and labour along with contingency budgets to ensure confidence in the Stage 3 bid submission.  The main elements of the Stage 3 project and their percent of the total project are as follows: 
Element 1 - AI, Robotics, Sensor and Tooling Development: ~36%
Element 2 - Mobile Platform, Vehicle & Support Equipment Development: ~24%
Element 3 - Final System Integration and Initial Field Testing: ~22%
Element 4 - Enhancements from Field Testing and Live Gas Testing: ~18%
 
The NIC bid preparation cost is estimated to be in the region of £170,000 which will be recovered under the NIA and will include legal costs, bid preparation, procurement events and travel.
	The Licensee must demonstrate that the Solution has the potential to accelerate the development of the low carbon energy sector in GB andor deliver wider environmental benefits to GB customers The Licensee must demonstrate the potential to deliver net financial benefits to existing andor future customersRow1: The RRES will provide significant social and direct cost benefits to the GB gas consumer, road users, and businesses. This innovative system will also provide an end-to-end solution and will minimise the duration of works performed daily in both urban and rural environments.  
1) The RRES will contribute to the Carbon Plan in the following ways:
a) The system will dramatically reduce the carbon footprint required to perform excavation and works operations by utilising a single vehicle instead of a various pieces of construction equipment and utility vehicles.
b) The system will enable a significant reduction in traffic congestion by occupying less space in the roadway and by performing operations faster. This will greatly reduce the social costs of works.
2) Potential Environmental Benefits of the RRES project include:
a) The RRES is self-contained and will minimise the need for repeat trips to perform excavation, repair and/or maintenance and reinstatement. 
b) The quieter operation will lead to a reduction in noise pollution while producing less dirt and dust during operations, improving the environment of the works site impact in urban areas.
c) Lower impact on pedestrian access and traffic flow due to discrete site footprint.
3) Expected customer benefits include:
a) Enhanced productivity and repeatability will increase operational efficiency, lowering the operational cost, a proportion of which will be passed on to customers.
b) Reduction in risk of health and safety issues including operative accident and injury.
c) Reduction in training costs of cross operation activities.
d) Increased use of coring reduces financial burden incurred by conventional excavation and restoration.
e) Reduced third party damage during excavation and resultant utility service interruption and pass though costs.
f) Decreased revenue loss and compensation to local businesses due to obstructive closures and road or parking restrictions.
g) Excavation on transmission mains is costly due to the requirement to hand dig the excavation due to extensive safety legislation focused on removing machinery from the process. The RRES will utilise active sensing and soft-touch excavation technology to mitigate these requirements and ensure excavation is conducted safely.
	The Licensee must demonstrate that the Methods being trialled can derive benefits and resulting learning that can be attributed to or are applicable to the gas transportation systemRow1: Development of the RRES will derive benefits and generate learning which will support improvements and enhancements to the existing processes, methods and tooling used by the GDNs to perform common operations. These improvements will provide cost reductions, efficiency improvements, a reduction in worksite size and carbon footprint along with a decrease in overall work time durations, leading to benefits for the GB gas consumer.
The benefits, learning, and improvements which provide value for money include:
1) Reduction in operating costs which will yield cost benefits to the GB gas consumer.
2) Integration of modern techniques, technology, automation and manufacturing processes through AI into routine operations performed by the GDNs.
3) Reduction in misplaced excavation through the development of methods and technology for more accurate underground utility locating.
4) Removal of damage risk through the use of soft-touch excavating methods and advanced machine vision sensing capability.
5) Development of more repeatable methodology for performing routine excavation and operational works.
6) Reduction in site footprint required to excavate in urban environments.
7) Providing an open market means for expanding additional future inspection, maintenance and repair operations.
8) Development and implementation of new intellectual property on behalf of the GB gas consumer.
	The Licensee must explain the learning which it expects the Methods it is trialling to deliver The Licensee must demonstrate that it has a robust methodology in place to capture the learning from the TrialsRow1: The current state of the art in performing urban excavations is coring which has enabled works on buried assets without intrusive tradition excavation. For rural works, hand digging is the prerequisite requirement. The next transformational stage in the performance of both urban and rural works will require the integration of more advanced technology, tools, and techniques. This project will generate considerable new technological advancements, operational competencies, information and learning, including:
1) The RRES will automate the process of excavation and will represent a state of the art improvement over the current methods. The integration of automation to perform end-to-end excavation, operation and reinstatement will put the GDNs at the forefront of transferable cross utility network technology; 2) The development of new non-intrusive utility locating and soft-touch excavation techniques will be performed. This new learning will create additional options for all Licensees to use on their networks in the future; 3) The system will be open source to allow for the future development of tools and attachments for this platform to be performed by technology companies from around the world - increasing the functions the system may perform and further providing value to the GDNs and GB gas customers.
Throughout the development of this project, several methods will be utilised to capture results and disseminate knowledge. These include project reports, project presentations, system operation animations, film based updates, field trials and demonstrations. Additionally, the project will conform to the default IPR arrangements.
 
	If the Licensee wishes to deviate from the default requirement for IPR then it must demonstrate how the learning will be disseminated to other Licensees and how value for money will be ensured The Licensee must also outline the proposed alternative arrangements and justify why the arrangements are more suitable than the default arrangementsRow1: N/A
 
	Demonstrate why the Licensee has not previously used this Solution including where the Solution involves commercial arrangements and why NIC funding is required to undertake it This must include why the Licensee would not run the trial as part of its normal course of business and why the Solution is not ResearchRow1: The RRES project looks to challenge industry orthodoxy regarding safety, cost effectiveness, repeatability, and quality of both urban and rural excavation.
In some GDNs, work with coring technology and methods have begun to address these areas, but excavation work methods need to continue to evolve to make them less disruptive and labour-intensive and remove the risks associated with accidental damage. The market for this innovative project is emerging as a result of RIIO driving enhanced performance and value return to the GB customer.
Due to the comprehensive changes to the as-is processes required through the use of advanced robotics to perform operations, and the uncertainty of success, this project would not be possible under business as usual activities. The complexity of developing and integrating innovations in AI, sensors, robotics, control software, communications and big data management form the key technical challenges and risks for this project.
 
	The Licensee must provide evidence of how Project Partners have been identified and selected including details of the process that has been followed and the rationale for selecting participants and ideas for the Project The Licensee should provide details of any Project Partners who will be actively involved in the Project and are prepared to devote time resources andor funding to the Project If the Licensee has not identified any specific Project Partners it should provide details of the type of Project Partners it wishes to attract to the ProjectRow1: SGNs primary partner for the RRES project is ULC Robotics. Following a response to a `call for innovation', ULC's proposal was selected as SGN's NIC bid 2017. ULC Robotics specialises in developing solutions to challenges faced by the energy industry. From the creation of simple tools to complex electromechanical systems, ULC has more than 15 years of experience in executing intricate robotics R&D projects from concept to commercialisation. ULC has expertise in project management, mechanical engineering, electrical engineering, sensor development and application, programming, user interface development as well as manufacturing, assembly and testing.
In addition to their experience developing technology, ULC is a world leader in deploying robotic systems and technical solutions to support the gas, electric and steam networks in both the US and UK.
In 2013, SGN was awarded a NIC project to develop advanced robotic systems which provided an alternative to Tier 1 to Tier 3 distribution pipeline replacement programs.
Under this project, ULC designed and produced the CIRRIS XI™ and XR™ robotic system - on time and budget. These systems are currently being deployed under the first ever full-scale robotics pilot program at SGN.
SGN and ULC have also engaged the UK Manufacturing Technology Centre (MTC) based in Coventry to participate in this project.  The MTC represents one of the largest UK public sector investments in manufacturing. It is a partnership between some of the UK's major global manufacturers, universities such as Birmingham, Nottingham and Loughborough, as well as more than 50 industrial members from across a wide range of industry sectors. The MTC was set up to provide a stimulus for British manufacturing and to deliver manufacturing and process technology support to the industry. 
It is anticipated that ULC will enter into contract with the MTC such that ULC will fund work performed under the project by the MTC.  We have identified working scope under the project where the MTC's unique skill sets and facilities can provide a valuable addition to the project.  The scope may include aspects of sensor and tool selection, consultation on automation practices and programming and testing.
SGN will also contract with relevant technical service providers to carry out assurance of key design and functionality aspects.
 
 
	The Licensee should outline if it considers that the Project will require any derogations exemptions or changes to the regulatory arrangementsRow1: We do not anticipate that derogations or exemptions are required to undertake this project.
	The Licensee should outline any planned interaction with customers or customers premises as part of the Project and any other direct customer impact such as amended contractual or charging arrangements or supply interruptionsRow1: No adverse customer impact is anticipated while undertaking the project outside of current routine operations.
	Any further details the Licensee feels would add to the submissionRow1: Significant engagement has been carried out with both Gas and Electric distribution network operators.
 
Available upon request are the following to support this submission:
1) An illustrative animation of the RRES, along with its key components, has been generated which depicts the RRES conceptual process for both urban and rural works.
 
Alternatively, please use this link to access the information directly:
http://ulcrobotics.com/download-rrs/
Password: U1cR0bot!cs
 
	Contact nameRow1: Angus McIntosh
	Contact AddressRow1: SGN
Axis House
5 Lonehead Drive
Edinburgh
EH28 8TG
	EmailRow1: angus.mcintosh@sgn.co.uk
	Direct telephone lineRow1: 0131 469 1823
	Job titleRow1: Innovation & New Technology Manager
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