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Waterworks modernisation 
supports regional economic 
regeneration 

A water treatment works (WTW) in South 

Wales has had its control system completely 

upgraded, without disruption of supply to the 

population of around 70,000 people it serves. 

 

Dwr Cymru Welsh Water (DCWW) is unique in the 

utility sector as it is a company without any 

shareholders. All gains go to customers so that 

services are maintained and improved and 

customer bills are kept low. In the next regulatory 

period (2015-2020), DCWW will invest £ 1.5billion 

to maintain and improve its assets and services.  

 

The Nantybwch WTW, owned and operated by 

DCWW, has been supplying potable water to the 

towns of Tredegar, Ebbw Vale and Bargoed in 

South Wales since the works was first built in 

1993. The original control system needed 

upgrading and local framework system integrator 

Oasis Software Solutions (OSS), from nearby 

Monmouth, was brought in to help with design, 

installation and commissioning. It was realised 

that enhancements could be made on multiple 

levels with a new control system, for which Welsh 

Water selected state-of-the-art Mitsubishi Electric 

technology. 

The towns served by Nantybwch are expected to 

see population growth in the coming years, 

something the water supply needs to be able to 

accommodate. Once a centre for heavy industry, 

when the area’s main steelworks closed many 

local businesses also began to struggle. A lot of 

people were forced to leave the area to look for 

work elsewhere.  

 

More recently, several regeneration initiatives 

have helped build the foundations of a new, 

diversified economy. These include the creation of 

The Environmental Resource Centre, retail and 

commercial developments, a major new hospital, 

cultural and sporting facilities. There are even 

proposals for a Grand Prix standard motor racing 

circuit. Housing developments including several 

eco-home initiatives are also underway, helping to 

attract people into the area.  

 

Nantybwch WTW usually supplies around 20 

megalitres of potable water per day, but has a 

maximum design capacity of 30 megalitres per 

day. Its catchment area is the mountainous 

eastern side of the Brecon Beacons National Park.  

 

Most water treatment processes tend to be similar, 

but each has to be adapted to account for local 

conditions, perhaps filtering out certain minerals or 

organic compounds. At Nantybwch, the quality of 

the water held in the reservoir is good, so a 

straightforward process is used. The primary 

treatment is based on dissolved air flotation 

(DAF), followed by two stages of rapid gravity 

filters.  

 

While the process is fairly simple, the water 

industry likes to ensure a robust and reliable 

service to its customers, so designing redundancy 

in the control systems was an early decision. 

  

In fact, the architecture of the final design provided 

a system that comprises of two pairs of redundant 

Mitsubishi Electric Q25 programmable logic 

controllers (PLCs) in the main works and a Q06 

PLC in the pumping station. Each redundant 

http://www.dmaeuropa.com/tabid/3590/ItemId/4067/default.aspx?Uid=XeOjAvpWJ0yUAl9cQRYeFw&ref=3438
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system has two central processor units (CPUs) 

and a mix of traditional I/O and remote I/O. The 

remote I/O is connected in a number of different 

networks, some using fibre optic MELSECNet/ H 

and others using Profibus.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

“The mixture of technologies used for the remote 

I/O solutions demonstrates the flexibility and 

versatility of the Mitsubishi Electric Q Series 

product. Where the system required low density 

I/O and a Profibus network already in place to 

interface a number of drives, a slice I/O solution 

was deployed. For critical areas of the process, a 

redundant MELSECNET/H solution was provided 

with the capability of utilising high density I/O 

modules, connected to a high speed, high 

integrity, fibre optic network. A fibre optic Ethernet 

ring was installed to provide peer to peer PLC 

communications and SCADA networking, offering 

a modern, future proof interface adhering to the 

DCWW AS427 Industrial Network 

Communications standard.”, explains Neil 

MacDonald, Managing Director of Oasis Software 

Solutions.  

 

Mitsubishi Electric Q Series PLCs are designed to 

provide a high functionality platform for 

automation, suitable for a wide range of 

applications across the full spectrum of industrial 

sectors. Of particular interest to the water industry, 

they can offer a high level of system redundancy, 

which ensures complete immunity to process 

interruptions caused by power or system failures. 

This is achieved by using a fully redundant 

architecture, which duplicates processors and 

network links. Hot-swap capability provides an 

operational level of redundancy.  

 

 

 

 

 

 

 

 

 

 

 

The dual redundant CPUs (control and standby) 

mean that any failure of the control CPU causes 

immediate transfer of control to the backup, 

preventing system failure or interruption. 

Synchronisation of up to 100,000 words of 

process data is possible between CPUs per scan.  

Switchover time is typically around 20–40ms, 

ensuring a ‘bumpless’ transfer. Because the CPUs 

reside on physically separate racks, the control 

CPU can be replaced while the backup maintains 

system operation. Most parts are interchangeable 

with standard Q Series systems, which helps to 

control both purchase cost and total cost of 

ownership.  

 

Other aspects of the project that contributed to the 

overall improvement included upgrading and 

augmenting existing instrumentation, replacing 

existing variable-speed motor drives, modifications 

to improve the water treatment process, replacing 

local loop controllers and panels and a new 

SCADA (supervisory control and data acquisition) 

system.  

 

Energy efficiency can be significant in the Water 

and Wastewater Industry as plant is operating 

24/7. Energy tariffs can change on a 30 minute 

basis, so energy consumption is constantly 

monitored and even small savings can add up. 

Savings can be made by trimming motor speed to 

http://www.dmaeuropa.com/tabid/3590/ItemId/4067/default.aspx?Uid=XeOjAvpWJ0yUAl9cQRYeFw&ref=3438
http://www.dmaeuropa.com/DesktopModules/Vizisoft.MMP/ImgDownload.ashx/?MMPId=4067&Image=2&Mod=7641&ReqId=3600
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optimum levels and there are often options for 

switching some motors from running constantly to 

intermittent operation. In most water projects the 

overall energy savings are predictable and can 

offset the capital costs of the installation.  

 

The initial design and planning stage of the project 

ran smoothly and the decision to go for a 

Mitsubishi Electric solution meant many of the 

supply and integration issues were easily 

addressed.  

 

Work started on site in summer 2013 and the plant 

was running entirely on the new system by mid 

March 2014. “There is a lot of satisfaction knowing 

that we have played a part in the regeneration of 

the regional economy of the Heads of the Valleys,” 

says Neil.  

 

About Mitsubishi Electric 

With over 90 years of experience in providing 

reliable, high-quality products to both corporate 

clients and general consumers all over the world, 

Mitsubishi Electric Corporation is a recognized 

world leader in the manufacture, marketing and 

sales of electrical and electronic equipment used 

in information processing and communications, 

space development and satellite communications, 

consumer electronics, industrial technology, as 

well as in products for the energy sector, water 

and waste water, transportation and building 

equipment. 

With around 124.000 employees the company 

recorded consolidated group sales of 39.3 billion 

US Dollar* in the fiscal year ended March 31, 

2014. 

Our sales offices, research & development centres 

and manufacturing plants are located in over 30 

countries. 

Mitsubishi Electric Europe, Industrial Automation – 

UK Branch is located in Hatfield, United Kingdom. 

It is a part of the European Factory Automation 

Business Group based in Ratingen, Germany 

which in turn is part of Mitsubishi Electric Europe 

B.V., a wholly owned subsidiary of Mitsubishi 

Electric Corporation, Japan. 

The role of Industrial Automation – UK Branch is 

to manage sales, service and support across its 

network of local branches and distributors 

throughout United Kingdom. 
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