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[bookmark: _Toc29397231]Introduction
The aim of this assignment is to identify Significant Energy Uses (SEUs) in a particular organisation and to implement an energy management system to improve energy performance in line with 2030 and 2050 Government goals for carbon emissions reduction. This case study will focus on the Healthcare sector, in particular Hywel Dda University Health Board (HDUHB); which is a local Health Board in South West Wales. HDUHB is made up of four acute sites, namely; Glangwili General Hospital, Prince Phillip General Hospital, Withybush General Hospital, and Bronglais General Hospital. The Health Board employs circa 9500 staff who deliver care to a population of 384,000 throughout Carmarthenshire, Ceredigion and Pembrokeshire; and provides acute, primary, community, mental health and learning disabilities services via General and Community Hospitals, along with a variety of health centres, GP surgeries, dentists, pharmacists, and optometrists (HDUHB, 2018). Glangwili General Hospital (GGH) is the selected site on which this report will be based. The Hospital is located in Carmarthen and originally opened its doors to patients in 1949 under the name of West Wales General Hospital; however, in 2010 following a vote the name changed to Glangwili General Hospital.  The Hospital has 388 beds disseminated over 25 wards, along with 9 operating theatres, a modern A&E and intensive care unit, an industrial laundry department, sterile services department, industrial boiler house, and a commercial catering facility. For the purpose of this assignment the author has been appointed as the representative for energy management and will be responsible for the entire system, from data analysis, through to the implementation of action plans, and engagement with senior management. The author is also responsible for employing and appointing an energy team which will be made up by employees from a variety of positions/levels within the organisation.   
[bookmark: _Toc29397232]Energy Management
Climate change is a significant concern in today’s society and experts maintain that we have reached a crucial point in time. Arguably their views are further supported by recent weather phenomena such as flooding, wildfires, and cyclones which all have the capability of threatening life and food production (United Nations, 2019). In order to make a difference and accomplish climate change goals the Government has established the document entitled ‘Energy Management Systems BS EN ISO 50001:2018’. This document is intended to empower organisations to develop techniques and practices to improve energy performance and efficiency whilst reducing their energy use and consumption. The document specifies the requirements of an energy management system (EnMS) and the benefits of successful implementation within an organisation. However, the level of performance improvement is dependent on commitment from all employees, especially senior managers within the organisation. The EnMS sets out information such as the organisations energy policy, definition of objectives and targets, action plans for energy use, efficiency and consumption (ISO 50001, 2018). Furthermore, the document is adaptable to any organisation irrespective of its size, location or market (BSI Group, 2013).  

ISO.org (2018) suggest the EnMS is centred around the Plan-Do-Check-Act framework for continually improving energy performance in an organisation. The four phases in the cycle comprise:
                       

      

    

Plan – Ascertain the activity of the business and establish an energy management team to develop an energy policy for the organisation. The team should consider risks and opportunities and undertake a full energy review. The review will highlight significant energy uses (SUEs), and from this, energy performance indicators (EnPIs), energy baselines (EnBs), objectives, targets and action plans can be set out in order to achieve the energy performance targets as stipulated in the organisations energy policy. 

Do – Apply the action plans in practice along with a controlled management framework. 

Check – Monitor and measure the actual data and compare it against the intended objectives.

Act – Take steps to remedy variations and strive to continually improve performance and the EnMS.
[bookmark: _Toc29397233]Energy Policy
Glangwili General Hospital has an energy policy statement which acknowledges their energy use and operational effects the organisation has on the built environment. As a fundamental commitment to ensure high quality care the Hospital pledges to do its utmost to implement best practice through estate management and optimise energy consumption whilst continuing to provide a safe and comfortable environment for staff and patients.  The energy policy has been prepared to empower the Hospital to set objectives and targets by which continuous energy performance and improvement can be measured and maintained.  The Hospital takes its responsibility to be energy and resource efficient seriously and aims to continuously improve energy efficiency, to reduce their energy consumption in line with Government targets, to educate employees of their duties to reduce energy consumption, to implement programmes for energy saving technologies, to use energy sourced from renewable technologies, and guarantee that energy efficiency is incorporated within the design, construction and maintenance of all projects. The above statement is reviewed annually and is a commitment from the chief executive of the Health Board to manage the organisation in this manner.  
[bookmark: _Toc29397234]Identification of Baseline Energy Consumption 
ISO 50001 (2018) expresses energy baseline as a quantitative reference which provides a basis for comparison of energy performance. Energy baselines are established from data from a quantified period of time or conditions as defined by the organisation. This assignment will investigate energy consumption in the laundry building at GGH. This area has been selected due to the high energy demands of the building which is a consequence of aging equipment, an inefficient steam system and lack of automated controls. Baseline energy data for the laundry building has been collected following an energy review over the last 24 months, this will help establish a baseline to recognise how energy consumption is contributing to operating costs. The laundry does have sub-meters installed and total energy consumptions have been identified from these meters and from historic utility bills in order to establish the baseline energy consumption for each energy source. Refer to appendix A for baseline energy consumption data.     
[bookmark: _Toc29397235]Identification of Significant Energy Uses (SEUs)
The two significant energy uses within the laundry department are electricity and steam.  Both electrical and thermal energy are crucial components for the laundering process. The electricity requirement is affected by the amount of automation in the facility, as well as by the efficiency of its technology e.g. variable speed drives. In this case study the equipment and machinery in the laundry are very old with some dating back to the 1950’s, and as a result lack modern automation technology. Figure 1 below has been derived from independent electricity and steam meters in the department and expresses heavy fuel oil as the significant energy use within the building. Therefore, for the purpose of this assignment the steam distribution system will be investigated as it is believed to have the greatest potential for energy savings.   

Figure 1 – Significant Energy Uses in the Laundry Building


Steam is supplied to the Laundry department from the main central boiler house from three industrial boilers, each running on heavy fuel oil. The laundry department contains approximately 30 industrial machines ranging from washing machines and tumble dryers, to calendars which iron and fold items of linen. All of the machines are dependent on steam to function and when the department is in full operation the steam demand is significant. Investigations have highlighted that the steam distribution system and the laundry equipment have high standing losses. A recent extreme incident occurred when the boilerman on duty forgot to close the steam valves at the end of the working day which resulted in a steam consumption of 59,000kg/week. This prompted a detailed investigation which highlighted that with no machinery running in the department the weekly steam consumption would be approximately 24,600kg/week. This is the ‘fixed’ steam that is used per week regardless of output or production, and represents the thermal energy consumed/lost by the laundry equipment whilst in its ‘idle’ state. Steam is supplied to the laundry via two pipelines; a 4-inch diameter line and a 5-inch, this increases the standing losses by nearly 30 per cent over the equivalent value had a single 7-inch diameter pipeline been provided. Clearly it is important that heat loss is minimised since this is steam that is not directly associated with production. Therefore, equipment should not be left hot when not in use, if at all possible.

Steam demand profiles from the two steam meters serving the laundry over a 24-hour period are shown in figure 2 below. The graph demonstrates that the steam load on meter 1 is relatively consistent and appears little affected by the draws made by the machines it serves. There are only small fluctuations in demand either side of a mean, with one of the highest recorded steam rates appearing when the steam is introduced in the morning whilst overcoming the high condensation loss as the pipeline warms up. However, the profile of meter 2 is far more variable fluctuating from peak to peak. This indicates the impact made on the steam supply by the operation of large individual steam loads starting e.g. washing machines, and tumble dryers.



Figure 2 - Laundry Steam Demand Profile
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[bookmark: _Toc29397236]Energy Target
There may have been issues with steam flow previously in the laundry or it may simply be for historical reasons that the facility has two steam supplies, the 4ins and 5 ins diameter. However, based on the recorded steam profiles, wherein the maximum steam rate is around 1100kg/hr, a desktop calculation suggests this steam flow could be supplied via the 5ins diameter pipe alone. This would need to be confirmed, but it suggests a ready means of reducing the standing loss by perhaps as much as one-quarter or even one-third, and this would have an attractive payback for the Hospital. 

This EnMS proposes that an investment of £24,000 is required from the Hospital to replace and repair the steam pipework insulation. A survey has identified that multiple sections of pipework have missing insulation and other sections are in a poor state of repair. Unlagged steam pipework is extremely inefficient and should be avoided at all costs. This investment will also be used to replace faulty steam traps and to ensure that all machines are fitted with automatic steam valves so they are isolated when not in use. These improvements will yield a 15 per cent reduction in the steam standing losses to 20,910kg/week. This is a saving of 3690kg/week or 123,954kWhr/year, which assuming 80% boiler efficiency equates to 1549431 kWhr of oil - £6,800 and 416 tonnes of carbon dioxide and a payback of 4.1 years. 
[bookmark: _Toc29397237]Action Plan
A high standing loss is to some extent inherent in traditional steam laundries and can only be entirely eliminated by removing the steam network and replacing it for example with direct gas-fired equipment housed within the same building. However, finances do not allow for such improvements or changes at this stage, therefore, the current steam distribution system must be upgraded to achieve the targeted energy savings. Much can be done towards reducing the steam losses and consumption, for example, ensuring the steam is turned on as near as possible to the equipment start time and promptly off at the end of the day or preferably immediately after the machine completes its cycle. Similarly, whenever machines are not in use, they should be isolated from the steam supply. This will be consistently achieved via the installation of automatic valves rather than manual valves.  

The heavy fuel oil consumed per month for steam production in the laundry typically costs around £5,000 - £6,000. With almost 50 per cent of that simply being necessary to overcome the standing losses from the installation, which amounts to approximately £3,000 per month. Therefore, it is vital to ensure that the steam pipeline network is fully insulated and that any damaged insulation is replaced. Steam traps will be carefully checked to ensure the optimum type has been selected and that they are of the correct size and working efficiently. The Health Board will also look at rationalizing the steam distribution system by reducing duplication, and unused sections. As previously emphasised, it may be possible to supply the laundry via one steam line, which would greatly reduce the standing losses and represent a significant saving for the organisation. The Hospital should also investigate the possibilities of producing steam energy from renewable technologies in order to reduce their carbon footprint. This could be achieved by introducing a biomass boiler on site to generate the steam requirements for the laundry. A desk top calculation indicates that a boiler approximately 1MW in size would be required in order to meet the demands of the department. Fuel would need to be sourced locally to reduce carbon emissions during transport. 
[bookmark: _Toc29397238]Implementation
Implementation forms part of the ‘DO’ section in the Plan-Do-Check-Act framework, where the organisation applies the action plans in practice along with a controlled management framework. Successful implementation of the EnMS will require continuous support from all employees within the laundry department. Direct labour operatives will inevitably experience a cultural change within the department as their working methods and techniques will need to change in order to achieve the objectives as set out in the energy policy.  Senior management also have a key role to play regarding the implementation of the action plan and must lead by example if the workforce is to take on board the changes and treat it seriously. For the action plan to be successful senior management must ensure that communication with staff is carried out throughout the transition stages. This is important to ensure that the workforce is included in any decision making and to make them feel an integral part of the change process. After all, the workforce are the people on the ground operating the machinery and this is the starting point for where energy savings and cost reductions can be made. Finally, it is important to recognise that some staff may feel overwhelmed by these changes and therefore further training may be required in order for them to complete their job safely and effectively. Therefore, a full training needs analysis will be undertaken to highlight any training needs and staff will receive the required training as necessary. It is important to keep all training records safe as they will be required for future reviews. 
[bookmark: _Toc29397239]Monitoring
Monitoring or ‘Check’ is necessary to ensure that the objectives are being followed and targets are being achieved. This essentially means periodically monitoring performance of the organisations actual results against the planned objectives. For example, following the investment upgrade works on the steam system the Hospital will periodically calculate the steam consumption at given times to see if there has been a reduction in the steam consumption. Analysing the results will allow management to identify if the changes have fulfilled their intended purpose. BS EN ISO 50001:2018 specifies that the Hospital must define energy performance indicators (EnPIs) which are appropriate for measuring and monitoring energy performance, and which allow the organisation to demonstrate energy performance improvement. EnPIs are used in order to compare energy performance before and after the introduction of action plans and measure the variance between the reference value (before) and the resultant value (after), the difference between these is known as the change in energy performance. Continuously re-evaluating the organisations energy policy and objectives is also important to confirm that the systems in place continue to meet the changing business needs. 

During the monitoring stage if nonconformities are identified, then corrective action may be necessary.  BS EN ISO 50001:2018, stipulates that the organisation should react to the nonconformities and take relevant action to control and correct them. Secondly, the organisation should evaluate if action is needed to eliminate the cause so that it does not occur again. Finally, the organisation should implement the required actions and regularly review the effectiveness of the actions taken and make changes to the EnMS if required. In summary, the organisation must be able to demonstrate that they have adequate procedures in place to recognise nonconformities, be capable of investigating and evaluating them, and finally reviewing any corrective actions required. 
[bookmark: _Toc29397240]Management Review
As the appointed representative for energy management at GGH, it is my responsibility to produce a detailed report for energy management within the laundry department and present the findings to senior management of the organisation. The report will include all of the information discussed in this assignment and most importantly will identify any necessary corrective actions. Once presented with this information the directorate can review the information and make decisions on how best to move forward in order to achieve the objectives of the EnMS. The management review process is fundamental for the organisation to achieve ‘continual’ improvement. Continual improvement denotes that improvement is continuous without any interruption, however, BS EN ISO 50001:2018 suggests that improvements generally occur periodically overtime as opposed to continuously, and the frequency at which they occur are specified by the organisation.  

Appendix B displays two regression graphs (2017/2018) and (2018/2019), which have been produced to investigate the correlation between two variables, namely the time of year in months, and the monthly fuel consumption in litres. Both graphs include Linear regression which was used in order to find the straight line which best fits the data (Sciencing, 2018), and a polynomial curve which is used to illustrate fluctuations in the data values. The graphs show an R2 coefficient of (0.2199) and (0.275), thus indicating that the regression predictions do not fit the data.  
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[bookmark: _Toc29397243]Appendix A – Baseline Energy Consumption Data

	Year
	2017 - 2019
	
	Year
	2017 - 2019

	Area
	Laundry Department
	
	Area
	Laundry Department

	Fuel
	Heavy Fuel Oil Consumption
	
	Fuel
	Total Electricity Consumption

	
	
	
	
	
	
	
	
	
	

	
	Year
	Month
	Litres
	Total £
	
	Year
	Month
	KWh
	Total £

	
	2017
	Oct
	6,200
	8,591.00
	
	2017
	Oct
	4896
	£2,202.00

	
	2017
	Nov
	5,982
	8,309.00
	
	2017
	Nov
	12165
	£5,714.00

	
	2017
	Dec
	6,421
	8,407.00
	
	2017
	Dec
	14579
	£7,018.00

	
	2018
	Jan
	6,454
	8,934.00
	
	2018
	Jan
	12175
	£5,921.00

	
	2018
	Feb
	5,261
	7,378.00
	
	2018
	Feb
	14287
	£6,889.00

	
	2018
	Mar
	5,557
	7,838.00
	
	2018
	Mar
	12176
	£5,691.00

	
	2018
	Apr
	5,147
	6,489.00
	
	2018
	Apr
	7296
	£3,433.00

	
	2018
	May
	5,419
	6,837.00
	
	2018
	May
	7304
	£3,584.00

	
	2018
	Jun
	5,873
	7,376.00
	
	2018
	Jun
	4879
	£2,620.00

	
	2018
	Jul
	6,340
	7,950.00
	
	2018
	Jul
	4878
	£2,675.00

	
	2018
	Aug
	6,018
	7,557.00
	
	2018
	Aug
	5263
	£2,911.00

	
	2018
	Sept
	5,455
	6,867.00
	
	2018
	Sept
	7305
	£4,026.00

	
	2018
	Oct
	6,129
	9,427.00
	
	2018
	Oct
	7311
	£4,231.00

	
	2018
	Nov
	6,130
	9,396.00
	
	2018
	Nov
	12194
	£7,102.00

	
	2018
	Dec
	6,160
	9,468.00
	
	2018
	Dec
	12194
	£7,283.00

	
	2019
	Jan
	6,409
	9,825.00
	
	2019
	Jan
	12181
	£6,711.00

	
	2019
	Feb
	5,774
	8,838.00
	
	2019
	Feb
	7308
	£4,233.00

	
	2019
	Mar
	6,192
	9,512.00
	
	2019
	Mar
	12181
	£7,346.00

	
	2019
	Apr
	5,843
	8,041.00
	
	2019
	Apr
	7334
	£4,512.00

	
	2019
	May
	5,846
	8,057.00
	
	2019
	May
	10000
	£6,162.00

	
	2019
	Jun
	5,666
	7,804.00
	
	2019
	Jun
	6710
	£4,300.00

	
	2019
	Jul
	6,133
	8,446.00
	
	2019
	Jul
	7300
	£4,707.00

	
	2019
	Aug
	5,976
	8,232.00
	
	2019
	Aug
	5713
	£3,858.00

	
	2019
	Sept
	5,808
	7,991.00
	
	2019
	Sept
	6809
	£4,615.00

	
	
	
	142,193
	197,570.00
	
	
	
	214438
	£117,744.00






[bookmark: _Toc29397244]Appendix B – Regression Graphs

	
	Month
	Litres
	Total £

	Oct-17
	1
	6,200
	8,591.00

	Nov-17
	2
	5,982
	8,309.00

	Dec-17
	3
	6,421
	8,407.00

	Jan-18
	4
	6,454
	8,934.00

	Feb-18
	5
	5,261
	7,378.00

	Mar-18
	6
	5,557
	7,838.00

	Apr-18
	7
	5,147
	6,489.00

	May-18
	8
	5,419
	6,837.00

	Jun-18
	9
	5,873
	7,376.00

	Jul-18
	10
	6,340
	7,950.00

	Aug-18
	11
	6,018
	7,557.00

	Sep-18
	12
	5,455
	6,867.00

	Oct-18
	13
	6,129
	9,427.00

	Nov-18
	14
	6,130
	9,396.00

	Dec-18
	15
	6,160
	9,468.00

	Jan-19
	16
	6,409
	9,825.00

	Feb-19
	17
	5,774
	8,838.00

	Mar-19
	18
	6,192
	9,512.00

	Apr-19
	19
	5,843
	8,041.00

	May-19
	20
	5,846
	8,057.00

	Jun-19
	21
	5,666
	7,804.00

	Jul-19
	22
	6,133
	8,446.00

	Aug-19
	23
	5,976
	8,232.00

	Sep-19
	24
	5,808
	7,991.00

	
	Total
	142,193
	197,570.00
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Act




Heavy Fuel Oil	Electricity	0.62649999999999995	0.3735	

Significant Energy Uses


Heavy Fuel Oil	Electricity	0.62649999999999995	0.3735	

GGH Laundry Regression - Year 2017/2018


1	2	3	4	5	6	7	8	9	10	11	12	6200	5982	6421	6454	5261	5557	5147	5419	5873	6340	6018	5455	


GGH Laundry Regression - Year 2018/2019


13	14	15	16	17	18	19	20	21	22	23	24	6129	6130	6160	6409	5774	6192	5843	5846	5666	6133	5976	5808	


image1.png
@0

Py
42

o]
g8 8 8 8 °

W wespsreoue o B

» 2 2




