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Software Solutions for Asset Management 

Modelling and data management software tools have become a key part of utilities’ toolkit for 

management of their water supply networks. Lis Stedman looks at Bentley’s expanding offerings 

in this area. 

 

Water supply networks – the unseen element of water industry asset bases – are becoming a 

major challenge for utilities as regulatory and customer demands for leakage reduction, 

combined with their own need to drive down energy use, increasingly bring them into focus. 

Software solutions have been a welcome addition to the industry’s toolbox, often allowing 

utilities to make judgements that would otherwise be extremely difficult or at least very time 

consuming. Bentley is one of the major names in the field, and among its latest developments are 

a number that are focused on providing solutions to key network issues. 

Decision Support 

Bentley Industry Sales Director Slavco Velickov says that the company offers a spectrum of 

interoperable technologies to address the complete lifecycle of a project and on into the control 

room. 

He adds that new modules have been developed for WaterGEMS, the company’s flagship water 

distribution modelling application – important decision support tools that help owner-operators to 

improve efficiency. Mr Velickov explains: ‘The Pipe Renewal Planner module addresses where 

to target investment optimally and which assets should be replaced. The second tool is very 

interesting, the Darwin Scheduler module, which helps to optimize pump scheduling. Of the 

operational costs for water utilities, 30% to 40% of the electricity bill is for pumping.’ 

 

Identifying water leakage in WaterGEMS. 

The Darwin Scheduler is one of several tools that use genetic algorithms to determine solutions to 

a range of water system problems. The Darwin name is used because it employs what is known 

as a genetic algorithm, a complex type of solution method that mimics the process of natural 

selection (hence the name) and is used to generate the optimal solutions to problems. 

In this instance, Darwin Scheduler takes data ranging from planning to future demand scenarios 

and optimizes operational schemes for flow, quality and other parameters and computes the 
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carbon footprint – something that will become increasingly interesting to utilities as legislation 

bites. 

Bentley OpenUtilities is a comprehensive multi-utility asset management GIS solution – electric, 

gas, water, wastewater and others. This platform collects together all the disparate utility data and 

provides an easy access to spatial and engineering network information to enable more efficient 

utility planning and support operations and maintenance workflows. 

Water Loss Management 

Bentley also has an ethos of growing through technology acquisition, Mr Velickov adds, and 

recently acquired Canada-based Ivara, a provider of asset performance management (APM) 

software solutions for asset-intensive industries. 

The Ivara EXP solution helps owner-operators to optimize performance, reliability, and asset 

safety. Mr Velickov explains: ‘Most owners of networks have a great deal of equipment – this 

solution will support predictive maintenance, improve efficiency and help meet business 

performance targets.’ 

In terms of issues that require solutions, there are few bigger than water loss management, a key 

network challenge, and one that he notes is global.’ Rather than look for new sources, it is 

important to fix leaks,’ he observes.’Bentley’s R&D experts are working closely with the IWA 

Water Loss Task Force, which is developing a strategy for best practice to tackle the water loss 

problem.’ Bentley’s software is tailored to the four key components in the strategy – pressure 

management; active leak detection; infrastructure management and speed and quality of repairs. 

Mr Velickov says: ‘For example, a pressure management strategy can bring an immediate return 

on investment (ROI) and is pretty simple to do – you need a good plan and understanding of the 

way the system works.’ The standard way of accomplishing this is to divide a network into 

district metered area (DMAs) using pressure-reducing valves (PRVs). He adds: "With 

WaterGEMS it is possible to optimize where you put the PRVs, and optimize the pressure in the 

system – to undertake simulations to find out what will happen if you divide the network in a 

particular way.’ 

He notes that Bentley has established relationships with a number of PVR manufacturers and 

suppliers, as well as well-known companies including the Crowder engineering consultancy, 

which has developed software solutions such as Netbase that support non-revenue water 

reduction activities. 

Pressure reduction can take leakage down by 10% to 20%, but the second strand of the strategy 

involves finding bursts and replacing or repairing. Mr Velickov explains that although there are 

various physical detection methodologies of varying technical sophistication on the market, 

Bentley advocates the use of hydraulic modelling using network data from such sources as 

SCADA systems and loggers in conjunction with the physical leak detection equipment. ‘With 

this technology you can get a quite accurate diagnosis and direct detection efforts to where the 

leak is. It is possible to pinpoint the street where the burst is located.’ 

This proven technology won the company an Honour Award in the European regional finals of 

IWA’s Project Innovation Awards in 2008.’We were very happy,’ Mr Velickov says: ‘While 

developing the technology, United Utilities had a lot of input, providing practical data and 

existing case studies.’ Bentley is thankful for such partnerships, he notes. 
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Bentley’s SewerGEMS software for wastewater collection. 

Information Management 

The third strand of the strategy, information management, requires a holistic approach he adds. 

Here, Bentley’s sisNET geospatial technology comes into play – it is a full GIS system, and can 

enable utilities to analyse their maintenance records thematically and improve their response. He 

notes that in some countries, there is little information on the location of pipes, let alone their 

status or materials. ‘Bentley offers a complete solution for information management, modelling 

and simulation,’ he explains. 

The fourth strand of the IWA’s strategy, the speed and quality of repairs, is another key 

challenge, Mr Velickov says. ‘If a customer reports a leak it takes time to repair – it can be hours 

or days, or weeks. The question is how to tackle this in an optimal way. We are trying to combine 

all of the information and combine that with the GIS.’ 

He adds: ‘Criticality Analysis, in WaterCAD and WaterGEMS, lets engineers identify those areas 

to be shut down to repair leaks and those areas that will be impacted if they don’t.’ 

Richard Zambuni, Bentley’s global marketing director, geospatial, explains that in 2013 Bentley 

announced its mobile GIS application, targetting anyone who wants to view geospatial 

information in the field. He explains that the next version will allow redlining, attribute editing, 

and network traces for water, wastewater and stormwater networks. ‘In time this will support all 

types of networked infrastructure models including communications networks, gas networks, and 

electricity networks – an important advantage for multi-utilities. It is very exciting, getting 

geospatial information into the field on tablet devices.’ 

Mr Velickov notes: ‘Tackling water loss should be in parallel with strategic restructuring and 

organizational reform, and addressing tariffs. If you don’t incentivize through tariffs or improve 

efficiency, you don’t improve water loss.’ 

Mr Zambuni adds: ‘One interesting thing is that we have had the ability for several years, 

software that allows modelling of likely leakage hotspots, but the take-up has been slower than 

we expected given the size of the problem and the potentially high return on investment from a 

software-based approach. Owner-operators are used to tackling this problem physically, although 

modelling is cheaper and more effective.’ 

Taking account of climate change effects on networks is another issue of interest to utilities. Mr 

Velickov says: ‘It is evident that some events are becoming more extreme – more precipitation, 
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over a shorter time, and higher and lower temperature peaks.‘ There are obvious effects on water 

management and the urban water cycle. 

Mr Zambuni adds: ‘Hydraulic hydrological and geospatial solutions are developing to take 

climate change scenarios into account. For example, the effects on urban drainage, stormwater 

management and bottlenecks, and whether there is a need for additional treatment.’ 

He highlights the ‘smart city’ concept, which maps cities in a 3D environment. ‘This is important 

because climate change and urban development are very closely related. It is necessary to be able 

to analyse how changes in the landscape affect stormwater management and how development 

affects the water supply.’ 

Modelling 

Bentley has a complete range of software that enables modelling of road, rail, land use and a 

spread of other applications of interest to city planners, he notes. Bentley stormwater modelling 

products can import climate change scenarios, and translate these into precipitation levels, 

frequency and so on, allowing owner-operators to optimise their systems and make them more 

suitable, he adds. CH2M HILL has used Bentley’s solutions to design the Thames Tideway 

Tunnel, one of the UK’s largest civil engineering projects that is designed to relieve and replace 

Victorian-era combined stormwater and sanitary sewer infrastructure. 

Modelling trails in Rotterdam, Amsterdam, have, in fact, also shown that in extreme rainfall 

‘suitable’ green roofs may release water after the initial hours, creating sudden peaks and 

potentially additional problems he explains ‘Analysis can be done with simulation tools rather 

than investing heavily in green roofs – it is possible to simulate and see what will happen if you 

implement measures.’ 

Hydraulic and hydrologic modelling is moving into the control room as a part of the move 

towards smarter water networks – Bentley recently introduced a tranche of software solutions to 

Portuguese utility giant Aguas de Portugal. The solutions include HAMMER, for transient 

analysis, WaterGEMS and the AQUASAFE platform, which Lisbon’s SimTejo developed with 

Hidromod. This leverages Bentley’s SewerGEMS for wastewater collection, analysis and design, 

and WaterObjects.net customization to manage combined sewer overflows in real time. 

 

SimTehjo’s AQUASAFE software for management of combined sewer overflows. 
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Such is the state of the art in network modelling – keeping up with, and often moving beyond 

current practice to the requirements that utilities will need tomorrow. With real-time analysis of 

data and the ability to proactively manage networks, the pressing requirements outlined above 

have some very interesting answers. 


