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[bookmark: _Toc27822142]Relevance

In 2015, The 2030 Agenda for Sustainable Development was accepted by all United Nations Member States which provides a blueprint for peace and prosperity for people and the planet, now and into the future. Tackling climate change and working to preserving the oceans and forests are a major focus in the goals so energy management will play a role in meeting the goals set. (United Nations. 2015). 
In May 2019, the Committee’s Net Zero highlighted the need to reduce greenhouse gas emissions in the UK effectively to zero by 2050 to meet the targets set by the government. The UK is the first major economy to legislate this target. With the IPCC in last year’s Report stating 1.5°C increase of global warming (Committee on Climate Change. 2019) It is now more important than ever to tackle energy management, with Energy Management Systems (EnMS) being key for industry to be able to achieve these 2030 and 2050 goals about carbon emission reduction and savings linked to refurbishment will have an important part to play in meeting this target. (BRE 2015)

[bookmark: _Toc27822143]Case Study 

Tai Tarian Ltd is a social housing provider with offices located in South Wales. This audit refers to the Head Office located in Neath. The building comprises offices (spread over three floors), a canteen, kitchens (at least one on each floor), two server rooms, a substation, and two plant rooms. Commercial activities are carried out weekly between 6am and 8pm from Monday to Friday. 
Energy users within the building include printing machines, monitors, lighting, heating system, air conditioning systems, computing system, servers, electric kettles and microwaves. There only source of energy is electricity which comes from the main electrical grid.

[bookmark: _Toc27822144]Energy policy

Tai Tarian’s Energy Policy is produced by top management and sets out the intentions and direction of the organisation in relation to energy performance. It sets out measurable targets in relation to energy efficiency, energy use and energy consumption.
Senior management have tasked me, along with a team, with the responsibility and authority to effectively implement an energy management system and with delivering energy performance improvement in line with BS EN ISO 50001: 2018. (BSI, 2018) This shows their commitment to ensure the necessary resources are in place to meet the objectives and energy targets set out in the organisations policy. As recommended in CIBSE guide F (CIBSE, 2012) this policy is communicated throughout the whole organisation and is reviewed periodically and updated as necessary. 



[bookmark: _Toc27822145]Energy management system

Energy management enables organisations to improve energy performance, cut costs, reduce environmental impact and enhance reputations. It is considered good practice to follow the principles of the energy management set out in the British Standard Energy management systems – Requirements with guidance for use ISO 50001:2018, this provides a framework to help organisations set up their energy management systems and deliver their organisational priorities. Therefore, it is crucial to assess and evaluate the energy management status in an organisation so to undertake the most appropriate improvement actions. (Triannia, A., et al, 2018). 

[bookmark: _Toc27822146][bookmark: _GoBack]Plan-Do-Check-Act (PDCA) cycle

The Plan-Do-Check-Act (PDCA) cycle is a continual improvement framework and incorporates energy management into existing organisational practices, which provides information and guidance for an Energy Management system and is described in the British Standard Energy management systems – Requirements with guidance for use ISO 50001:2018. An illustration of this is shown below.
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Figure 1: Context of the organization.  (BSI, 2018)






The basic steps which will be followed as part of development of this action plan taking guidance from BS EN ISO 50001: 2018 are as follows

1. Plan: understand the needs of the organisation, review the energy policy, appoint an energy management team, conduct an energy review which will include identifying significant energy uses and choose one of these SEU’s to provide an energy baseline and establish energy performance indicators. The team will then discuss an action plans necessary to deliver results that will improve energy performance in accordance with the organisation's energy reduction targets 
2. Do: explain how the action plans will be implemented, along with any operational and maintenance controls needed. What and who this will need to be communicated with to ensure competence. Consideration will also be given to energy performance in design and procurement.
3. Check: explain how the plan will need to be monitored, measured, analysed, evaluated, audited and when to conduct management reviews of the energy performance plan and the EnMS.
4. Act: as part of this report it will be discussed what actions to take to address nonconformities and how to continually improve energy performance and the EnMS.

(BSI, 2018)
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[bookmark: _Toc27822148]Aim

The aim for the research is to determine an energy management system to work energy performance of an organisations buildings, Tai Tarian Ltd. 

[bookmark: _Toc27822149]Objectives: 

-	Identification of Significant Energy Uses (SEUs)
-	Definition of objectives and targets
-	Selection of one SEU and development of Action Plan specifically for that one
-	Definition of Energy Baseline (EnB) and Energy Performance Indicators (EnPIs)
-	Explanation of how to carry out with implementation, monitoring and review






















[bookmark: _Toc27822150]Plan

[bookmark: _Toc27822151]The Team

The energy management for this project will consist of Karl Jones, (Project Lead)
Paul Thyer (Senior Electrician) and Ross Jenkins (Facilities Officer). The team have been tasked by top management to ensure that the targets of the energy policy are meet by implementing an action plan to continually improve energy performance. Planning the action plan should be consistent with Tai Tarian’s energy policy and shall lead to actions that result in continual improvement in energy performance
﻿
[bookmark: _Toc27822152]Energy Review of Office Building

As part of the energy review of the Office Building information was gathered of the last 2 years of electrical energy usage, this section of the report evaluates the total site consumption for grid supplied electricity. This consumption data is hampered by the lack of sub-metering which would otherwise assist the site greatly in energy management; as a consequence energy has been retrieved from the main incoming meter.
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The team predict that if no improvements in energy performance are made then the estimated usage for the next 12 months (August 2019 to July 2020) will be 369,510 kWh. This figure is based on the last 12 months usage (shown in blue on fig 2. The next step will be to split this usage up and divide it across the SEU’s










[bookmark: _Toc27822153]Figure 2. Energy usage Office Building
Significant Energy Uses (SEUs)

SEUs are defined in BS EN ISO 50001: 2018 (BSI, 2018) as energy use accounting for substantial energy consumption (electricity, fuels, steam, heat, compressed air and other similar media) and/or offering considerable potential for energy performance improvement (improvement in measurable results of energy efficiency, or energy consumption related to energy use, compared to the energy baseline) SEUs can be facilities, systems, processes, or equipment. Including lighting, lifts, heating, etc
Due to the lack of sub metering at the facility, energy consumption has been calculated based on power ratings of each element  

Heating is provided via a ground source heating pump which is a Vaillant flexoTHERM ground source heat 19 kW running 24 hours a day 5 days per work. This will take an average 121,500 kW per year. (Vaillant, 2019).
Power was estimated by taking into account PC’s & monitors which average 60-100w, Monitors 30-60w, Laptops 30w, Photocopiers/multi-function units
120-1,200w and Printers 90-130w. Averages would be in the range of 90,000 kW per year.

Lifts energy consumption was estimated from manufactures technical data and is in the range of 8000Kw per year

Other energy usage which is the reminder left after all the SEU’s have been considered is 8356KW

The chart below is a representation of the percentage each SEU’s is in relation to the total energy usage of the building
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Figure 3: Significant Energy Uses (SEU’s) Office Building
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The organisations energy policy aims to reduce energy consumption over the next 12 months. The team took into consideration of all the points below which is guidance from the ISO 50001: 2018 to devise an objective which will be quantifiable and have a target of 10% reduction in energy consumption and produce an action plan discussed later in this report.

“The objectives and energy targets shall:
a) be consistent with the energy policy 
b) be measurable
c) take into account applicable requirements;
d) consider SEUs 
e) take into account opportunities to improve energy performance;
f) be monitored;
g) be communicated;
h) be updated as appropriate.
The organization shall retain documented information on the objectives and energy targets”. 
BSI (2018)

[bookmark: _Toc27822155]Energy Baseline

From the energy review undertaken a period of time of 2 years was decided to decide the baseline energy consumption to allow for operating cycles, and any variables that affect the energy consumption and energy efficiency, so that this data period adequately demonstrated a full range of performance, this enabled reliable comparisons and proves a more accurate indication of energy performance. A regression graph was produced to aid in producing target figures for the 10% reduction.
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Figure 4: Energy Consumption Baseline

From this regression graph a 10 % reduction line could be calculated in figure 5 represented with the orange points.
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Figure 5: Energy Consumption with target

This gave the team calculated figures on (in blue on figure 6) how much energy would need to be reduced by in the next 12 months to achieve the total target of 40,854kWh (in red on figure 6)
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Figure 6: Energy usage Office Building with 10% reduction

[bookmark: _Toc27822156]Energy performance indicators

An EnPI is a “marker” that is used to compare energy performance before and after the implementation of an action plans. 
The difference between the baseline value and value at a set time after the action plan has been in place is a measure of a change in energy performance/consumption.
For this action plan it is suggested that sub metering is installed on the lighting to gain an accurate measure of actual energy consumed by the lights over a period of 12 months. This would give a true baseline in which to work with. With this sub metering data accurate comparisons could be made with data collected after the action plan has been put in place  

.
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Figure 7: Energy Performance Indicators BSI (2018)
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The team considered all the SEUs and took into account opportunities to improve energy performance

[bookmark: _Toc27822158]Existing Lighting energy consumption

The traditional/standard tube-type fluorescent lamps which are identified as T12 are installed with a built-in ballast. The light comprises of 2no 75-watt lamps. There are 200 of these light fittings throughout the building. These are of for 14 hours a day 06:00- 20:00, 20 days per month average.
The lighting requirements in the building currently 100,800kWh per year. Calculations can be found in the Appendices 

[bookmark: _Toc27822159]Proposed Lighting 

The proposal of this report is to replace the inefficient fluorescent lamps with more efficient LED fittings which require 34 W in total producing similar lux levels of 3200 lm. (Lampenwelt, 2019). Savings per year would be 77,952kWh this figure would produce a 21% overall energy saving on the building over a 12 month period. Calculations can be found in the Appendices

Estimated cost of installing these light fittings would be £18,000. Possible savings per £10,133.76 which would mean that the payback period would be less than 2 years. Calculations can be found in the Appendices

When procuring these new light fittings that have a significant impact on
SEUs, the team will inform suppliers that energy performance is one of the evaluation criteria for procurement.














Implementation 

When considering implementing any action plans the team ensured that it had the necessary support to ensure a successful outcome. This included having all the resources and competent personnel to undertake the works, like qualified electricians to ensure safe working practises which installing the new sub metering and light fittings. Training is one of the many methods that could be utilised to achieve competency and team members for this action plan are encouraged to improve their knowledge, skills and expertise. 
Meetings will take place with key stakeholders to explain the impact of their activities or behaviour with respect to the action plan and the implications their actions could have in they do not conform to the EnMS
It has also been agreed with top management that the funding will be available to successfully implement the action plan. 
Communication to all stakeholders will be needed via meetings with team managers, email orders for materials etc. commination to staff to inform them of the works will be essential as areas will be have restricted access during the work. Communication to top management will also be needed for them to be confident that their responsibility to ensure that the EnMS achieves its intended outcome is being met. Once the action plan is complete it will be complied into a document to include information of external origin can which could include laws, regulations, standards, equipment manuals, weather data and data in support of static factors and relevant variables. This document should be available to all stakeholders.

Monitoring

In line with ISO 50001 guidance, once the action plan has been put into practise top management shall review the EnMS. For this action plan it will be reviewed quarterly to ensure its suitability, and effectiveness. This will be achieved by taking readings from the sub meter and success will be demonstrated by a reduction in KWh usage, the EnPI, over time, relative to the previous year’s readings, the EnB. This review will highlight any nonconformities and corrective actions needed to ensure continual improvement, this may include things like changes to the EnPI or energy policy. Extra resources could be needed which may lead to opportunities to improve energy performance. 
The team will also conduct an internal audit monthly which the project lead will be responsible for improves energy performance, conforms to the EnMS and is being effectively implemented and maintained. Again the sub metering readings will be reviewed. The office manager will audit the lighting levels with staff to ensure they are at no lesser level than before, as the office manager is impartial it will ensure these part of the internal audit is being done objectivity.
These reviews and audits will be documented in the form of a report and retained as evidence.

This action plan will be deemed successful if the energy usage for lighting in the office building has been reduced by 40,854kWh in a 12 month period. By meeting this target it will achieve the target of 10% reduction in total usage of the building.

Review and Continuous Improvement

Tai Tarain demonstrate continual energy performance improvement by regularly reviewing the EnMS on its suitability, adequacy and effectiveness. 
When any nonconformity’s are highlighted in the reviews or audits top management and the team will take action to correct it deal with the consequences as soon as practicable. This will be achieved by
reviewing the nonconformity and understanding the cause and investigate whether this could be replicated elsewhere, for example in the case of this action plan one area of the office building could be effected by low lighting levels after the installation of the new light fittings, the team should then investigate if this the same in other areas of the building. Corrective action may be needed in this instance by installing additional light fittings. 
The once any corrective action implemented should be reviewed to decide on its effectiveness, documentation on the nonconformities and any action taken should be kept, along with the effectiveness of this action.
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It is now more important than ever to tackle energy management, with Energy Management Systems being key for industry to be able to achieve these 2030 and 2050 goals about carbon emission reduction and savings linked to refurbishment will have an important part to play in meeting these targets. The Energy Policy produced by top management at Tai Tarian set out to achieve a reduction in overall energy consumed by the head office building, this report follows the continual improvement framework plan, do, check, act cycle framework sets out the basic steps needed to improve on the 10% reduction target in energy consumption. By first conducting an energy review the team were able to understanding the Significant Energy Uses and therefore producing a regression graph defining the targets an Energy Bassline and Energy performance indicators. An action plan has been described for one of the SEU’s, lighting, which could provide an energy saving of 77,952kWh.which is a reduction of 21% in overall energy consumption. The report describes how and who will implement the plan along who is responsible for reviews, audits and undertaking corrective action.

[bookmark: _Toc27822165]Further measures

To further increase energy reduction as part of continual improvement, occupancy sensors could be installed throughout the building to minimise the duration of time the lights are in use for. 
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Appendix 1 - Calculations for action plan 
Existing Lighting energy consumption
Calculations 
150w x 200 lights = 30,000w = 30kw
30kw x 14 hours = 420kWh
420KWh x 20 = 8,400kWh 
The lighting requirements in the building currently are 8,400KWh per month 
8,400KWh x 12 months = 100,800kWh

Proposed Lighting 
Calculations
34w x 200 lights = 6,800w = 6.8kW
6.8kw x 14 hours = 95.2kWh
95.2KWh x 20 = 1,904kWh 
The lighting requirements in the building would be 1,904kWh per month
The energy saving per month would be of 8,400KWh – 1,904kWh = 6,496kWh
Savings per year would be 6,496kWh x 12 = 77,952kWh this figure would produce a 21% overall energy saving on the building over a 12 month period.

Estimated cost of installing these light fittings would be 200 x £90 = £18,000
The cost of an KW unit of electricity the organisation are currently paying is £0.13
Possible savings per year 77,952 x £0.13 = £10,133.76 which would mean that the payback period would be less than 2 years.
Appendix 2 - Spreadsheet
Attached to this report in the form of excel spreadsheets 
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Month KWh

Aug-17 1 28,456

Sep-17 2 28,412

Oct-17 3 31,785

Nov-17 4 33,215

Dec-17 5 32,985

Jan-18 6 34,265

Feb-18 7 32,102

Mar-18 8 33,124

Apr-18 9 30,564

May-18 10 28,415

Jun-18 11 27,854

Jul-18 12 26,541

Aug-18 13 29,478
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Oct-18 15 31,714

Nov-18 16 32,286

Dec-18 17 32,732

Jan-19 18 34,490

Feb-19 19 31,285

Mar-19 20 33,289

Apr-19 21 30,839
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Jun-19 23 27,533

Jul-19 24 28,340

Total 737,228
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Month KWh 10% Reduction

Aug-17 1 28,456 27,281
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Dec-17 5 32,985 27,883

Jan-18 6 34,265 27,983
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Mar-18 8 33,124 28,121
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Jul-18 12 26,541 28,153

Aug-18 13 29,478 28,110

Sep-18 14 29,613 28,047

Oct-18 15 31,714 27,963

Nov-18 16 32,286 27,859

Dec-18 17 32,732 27,734

Jan-19 18 34,490 27,590

Feb-19 19 31,285 27,424

Mar-19 20 33,289 27,239

Apr-19 21 30,839 27,033

May-19 22 27,911 26,806

Jun-19 23 27,533 26,560

Jul-19 24 28,340 26,293

Total 737,228 663,500
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