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1 Energy Review Summary

This energy review is being carried out to comply with the ISO5001: 2011 Energy
Management System (EnMS) standard. The relevant clause is 4.4.3 and its main purpose is
to determine NUI Galway’s energy performance based on data and other information
leading to identification of opportunities for improvement. It is defined as the process of
identification and evaluation of energy use leading to the definition of areas of significant
energy usage and the identification of opportunities for improving energy performance.

Buildings that are included within the scope of the NUlI Galway ISO50001 EnMS are
documented and included in a thorough review and updated on the NUI Galway Energy
Dashboard. There are 58 buildings included that have a total internal floor area of 155,090
m2,

Internal audits of the ISO50001 EnMS have been carried out during 2019 and a number of
observations were noted. Those observations coupled with resulting actions taken,
compliment the continuous improvement statement as outlined in the NUI Galway Energy
Policy.

Section 2, Energy Review ~ Analysis outlines the current (2018) energy sources; including the
type, quantity, cost and environmental emissions associated with that energy usage.
Additionally, an evaluation of the past and present energy usage is also outlined. Section
3, Energy Review ~ Significant Energy Users, outlines NUI Galway’s energy baselines, energy
performance indicators, significant energy users, other relevant variables, current energy
performance and the estimated future energy usage and consumption. Section 4, Energy
Review ~ Opportunities for Improvement, documents recent and ongoing energy
management system’s related improvements, energy management actions and current
legal and other requirements pertaining to its operations as a large Irish Public Body.

The management team measure electrical and thermal energy performance using key
performance indicators; kwh (e)! and kWh (th)2 per metre squared of treated floor area per
annum. These are termed Energy Performance Indicators, or EnPls, and are being used to
set targets for enhanced energy performance improvement plans.

NUI Galway operate a formal EnMS which is compliant with the requirements of ISO50001;
Energy Management Systems Standard. The Energy Review is carried out once a year. If
there is a major change; such as the addition, or decommissioning, of a building, that
effects the scope of NUI Galway’s ISO50001 Energy Management System, then the energy
review, and accompanying document, is updated accordingly. The Energy Review is
normally carried out during September, and compiled, reviewed and reported during
October, each year.

1 kWh (e) relates to electricity related usage - the average unit price per kWh(e) used is €0.132c
2 kWh (th) relates to gas usage - the average unit price per kWh(gas) used is €0.068c
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2 Energy Review ~ Analysis

2.1 Current Energy Sources

The current energy sources being utilised at NUI Galway to sustain its activities are outlined
on table 1. In the main, the campus uses imported electrical and gas related energy to
sustain its operations. It also uses a considerable amount of renewable energies such as
combined heat and power plant, biomass boiler, solar thermal and solar photovoltaic
systems. The campus building’s energy consumption during 2018 is set out in Table 1 and

summarised in figures 1, 2 and 3.

Table 1: Annual Energy Consumption, Energy Costs & CO2 Emissions (t)

2018
Fuel Quantity [KWh] CcO2
Emissions [t]

Net Electricity Imports 17,424,502 7,607.5
Net Electricity Generated on-site- Est. 160,000 -69.9
GasImports 15,689,313 3,211.6
LPG 698,010 160.1
Gasoil 1,371,595 362.0
Wood pellets 459,082 -121.2
Solar Thermal 75,000 -19.8
Road Diesel 80,250 21.2
Biodiesel Litres/% biodiesel 1,325,120 265.0
Total 37,282,872 11,416.5

https://www.seai.ie/publications/Commercial-Fuel-Cost-Comparison.pdf

Solar Thermal,
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Wood pellets,
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Figure 1:

2018 Breakdown of Energy Consumption (kWh)
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2018 Energy Spend
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Figure 2: 2018 Breakdown of Energy Spend

2018 CO, Emissions
Gasoil Wood pellets 8% Biodiesel
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Figure 3: 2018 Breakdown of Energy Related CO2 Emissions

2.2 An evaluation of the past & present energy use and consumption

An evaluation of the past and present energy use and consumption was carried out using
the SEAI’'s M&R System. This is the national database of all public sector organisations’
independently assessed energy profile. This is being used as it demonstrates that we are
being independent in our assessment criteria. However, this data includes energy used to
sustain science and research activities carried out at the SRB Building and that building is
not included in NUI Galway’s ISO50001 scope. This is discussed in more detail in section 1.5.
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Since Baseline to 2018

Energy Savings: 36.3% lower

[

Change in Energy Consumption: 7.9% lower

Energy Performance Indicators - 2018
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Figure 4: NUI Galway’s actual energy performance Source SEAI's M&R System

3 Energy Review ~ Significant Energy Users

3.1 Energy baseline

The energy baseline used is the kWh (e) and kWh (th) per m2 of treated floor area. The
baseline year is 2006 and NUI Galway’s progress since then is plotted on Figure 4. Our energy
performance during 2006 was 462.64 kWh per M2 of treated floor area. During 2018 that
figure fell to 251.36 kWh per m2. The target for 2018 was 282.90 kWh per m2. The target for
2019 is 273.60 and for 2020 is 264.30. It is worth noting that during 2011 and 2012, our
performance was 256.78 and 248.77 respectively.

NUI Galway'’s target for 2019 is 273.60 kWh/m2, which is above the 2018 performance level
(251.36 kWh per m2). It is expected that our performance will decrease during 2019, as the
new Human Biology Building, becomes fully operational. That building is fully treated with
exact heating, cooling & humidity controls and comprises of 8,000 m2.

During 2019 and 2020 the target performance drops to 273.6 kWh/m2 and 264.3 kWh/m2,
respectively, and we have already reached our 33%, 2020 target. That said, the team has
decided to introduce a 40% target by 2020; and we are well on the way to achieving that
target as our performance during 2018 is 36.3% better than our baseline year. This equates
to an overall target of 3.7% during 2019 and 2020.

It is expected that SEAI’s 2030 targets will be incorporated into next year’s National M&R
System, and the target for all public sector organisations will be a 40% improvement in their
energy efficiency compared to the baseline year; which in our case is 2006.
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3.2 Energy performance indicators

The management team measure its electrical and thermal energy performances using key
performance indicators; kWh (e) and kWh (th) per metre squared of treated floor area per
annum. These are termed Energy Performance Indicators, or EnPls, and are being used to
set targets for enhanced energy performance improvement plans. Electrical and thermal
energy related energy performance indicators (EnPls) are also used to demonstrate
compliance with and achievement of Public Sector 2020 targets, the use of EnPls may be
developed further to include performance monitoring of each of its significant energy users
such as the chiller, IT equipment, catering, lighting, boilers, and CHP plant.

Table 2: 2009-18 Energy performance indictors

Year Energy Performance Indicator (EnPI)

2018 kWh (e & th) /m?2 251.36
2017 kwh (e & th) /m2 260.43
2016 kwh (e & th) /m2 275.34
2015 kWh (e & th) /m2 274.66
2014 kwh (e & th) /m2 300.29
2013 kwh (e & th) /m2 283.71
2012 kWh (e & th) /m2 248.77
2011 kWh (e & th) /m2 256.77
2010 kwWh (e & th) /m2 336.32
2009 kWh (e & th) /m2 334.55
2008 kWh (e & th) /m2 356.04
2007 kWh (e & th) /m2 371.86
2006 kwWh (e & th) /m2 462.64

Additionally, EnPIs (kWh (e)/m2 of treated floor area are being used to monitor the energy
performance of each building and those are reported and discussed during monthly
energy review meetings. In the case where buildings are under performing by 10%, or
overperforming by 20%, the reasons why the performance has improved or worsened are
noted and follow on actions are agreed. Those are then documented and followed up on
during the course of the next few days, and reviewed again during the next scheduled
energy review meeting. In this manner, the EnP| data is being used as a springboard for
enhanced energy efficiency. NUl Galway are using EnPls as an essential tool for developing
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an effective EnMS and are also using those as a method to demonstrate that it is achieving
its targets for improvement.

Finally, we also use Display Energy Certificates (DECs) to report each publicly used building,
to report the operational performance, in kilograms of CO. per m.2 of treated floor area.
The DECs are a performance rating and also demonstrate that we are compliant with the
requirements of the European Union (Energy Efficiency) Regulations and the lIrish Statutory
Instrument; S.I. 426 of 2014. Examples of 2 DECs carried out at The Martin Ryan Institute Annex
and The Arts Millennium Building are outlined on Appendix A.

3.3 Significant Energy Users

The main energy consumers are summarised in Table 3 below. This table is based on the
electrical energy using data obtained using the Building Energy Management System
(BMS). A table for primary thermal energy users is being developed to include information
from the new thermal energy meters.

This table is being used to prioritise opportunities and to support cost accounting exercises.
The Arts Science Building include the Main concourse, Chemistry/bio-chemistry and Physics.
Also note that the Science Research Building (SRB) is outside the scope of the ISO50001
Energy Management System, and is being managed and operated by Apleona.

Additionally, Sankey diagrams are being used to display the energy usage of the significant
energy users within buildings. An example of the Arts Millennium Building Sankey Diagram is
outlined in Appendix E.

Table 3: Summary of top 10 electrical energy consuming buildings — Oct’17 to Sept’18 and
Oct '18 to Sept 19

2018 2019 .
3
Name Year GIA KWh (e) KWh (e) Diff.

Arts Science Bulding - Al 1970 | 31,312 | 4,839,060 | 4,545,941 | -293,119
Departments 1973

Science Research Building 2012 8,212 | 2,543,815 | 2,616,242 72,427

Human Biology Building 2017 8,000 1,422,039 | 1,545,019 | 122,980
James Hardiman Library 1980 9,415 | 1,412,322 | 1,333,950 | -78,372

Orbsen Building 2003 6,491 1,372,751 | 1,350,307 | -22,444
Engineering Building 2011 14,145 | 1,193,122 | 1,135,424 | -57,698

Arts, Humanities, Social Sciences

Research Bulding (AHSSRE) 2013 5436 | 843,520 | 791,001 | -52,519
Arts Millennium Building (incl. 2000,

AMBE extension) 015 8,054 | 575260 | 603,848 | 28588

Aras de Brun, Anatomy & Terrapin 1960 2,426 601,259 548,698 -52,561
Aras Na Mac Léinn / Cultural 1995 4,307 | 591,808 | 555411 | -36,397
centre

Overall 97,798 -369.115

3 GIA - Gross Internal Floor Area
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Figure 5: Summary of top 10 electrical energy consuming buildings — Oct’18 to Sept’19

3.4 Other Relevant Variables

There are a number of other relevant variables such as number of students and staff (and
researchers), number of conferences, number of projects completed (including new or
renovated buildings) and degree days*. Degree days and regression analysis exercises
have been carried out on a number of buildings using a base temperature of 15.5 deg C.
Those buildings are the Science Research, Engineering (Alice Perry Building), Arts Science
and the Orbsen Buildings.

Building works on new buildings will have a negative impact on the energy performance of
the campus; as construction related energy usage (generally electricity) will be supplied
using the campus’ main incomers and the overall performance of the campus is measured
in kWhs per unit of treated floor area (which will not include buildings being constructed).

As part of last year’s Green Flag initiative, it was decided to develop a carbon and energy
per student related key performance metric and this has proved to be a successful tool in
engaging with students to enable them to become conscious of their impact on energy
and carbon usage at our university. The number of students and the attributable energy
and carbon emissions continue to be reported and graphed. The use of carbon
performance metrics will be more prevalent in future as this method compliments the move
towards a more sustainable campus.

4 Degree days are essentially a simplified representation of outside air-temperature data. "Heating degree days",
or "HDD", are a measure of how much (in degrees), and for how long (in days), outside air temperature is lower than
a specific "base temperature" (or "balance point"). Source www.degreedays.net
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Figure 6: Kilogrammes of CO2 per Student (2006-2018)

3.5 Current Energy Performance

As discussed previously, the current energy performance of buildings is being monitored
daily and being reported on a monthly basis. The energy team reviews the performance of
each of the significant energy using buildings; using monthly cumulative electrical energy
usage data, and compares that to the cumulative electrical energy usage for the
equivalent month, from the previous year. Additionally, the annual SEAI M&R Report is being
used to review the college’s current energy performance. NUl Galway’s progress on the
M&R systems is being monitored on an ongoing basis. Top management receive a copy of
the M&R Annual Report and their comments and any direction given are incorporated into
the work undertaken by the Energy Team.

3.6 Estimate future energy usage and consumption

An estimate of the college’s future energy usage and consumption was carried out.
Historical data was collected over the past 10 years and used to carry out these estimates.
The energy usage and consumption may increase during 2019 mainly due to the projected
growth in student numbers and research intensity. The expected energy usage and
performance is used to budget for energy usage, consumption and costs over the next
period. That increase is factored into the predicted energy use as outlined on the figures
included in Table 4 as below. Additionally, the predicted energy consumption is itemised
and that factors in energy increases due to factors outlined above and also our energy
reduction target; which as stated previously, is 40% up to 2020 or 3.7% between now and
the end of 2020.
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Table 4: Estimate of Future Energy Usage and Consumption

MWh -Usage 2019 2020 2021
Electricity 19,170 18,595 18,037
Gas 17,144 16,630 16,131
Heating Oils 783 759 737
Wood Fuels 449 436 423
Solar Thermal 67 65 63
Bio Diesels 1,563 1,516 1,470
Total 39,175 38,000 36,860

EnPI-Consumption
KWh per Meter Squared (Floor Areas) 183.06 177.57 172.24

Total Primary Energy Equivalent (which wiill
change every year)

245.48 230.55 215.62

4  Energy Review ~ Opportunities for Improvement

4.1 Recent/Existing Energy Saving Initiatives

Noel O’Connor, Lorraine Rushe, Michael Curran and the energy team at NUl Galway are
doing great work in implementing and using their ISO 50001 compliant energy
management system, to achieve targets and objectives, and to demonstrate compliance
with its legal obligations. Lorraine is the acting Energy Manager and she manages the entire
ISO50001 System. The energy team comprises of Noel O’Connor (Assistant Director, Estates
Operations), Michael Curran (Head of Building Services, Energy & Utilities), Sean Farrell,
Anthony Nevin (Mechanical Supervisor), Kenneth O’Toole (Electrical Supervisor), Karl Byrne
(Building Management Systems’ Consultant) and John Harrington (Energy Management
Systems’ Consultant). Occasionally, other interested parties are invited to attend and to
present to the EnMS Team. In general, the team meet once a month to undertake a review
of the EnMS and in particular to review each of the significant energy using building’s
monthly energy performances. Actions are taken to address any deviations that are found
to be + 10%, and -20%, from the norm; see also Section 3.2.

Noel O’Connor has continued to lead the ISO50001 Energy Management System and
represents top management. Noel has continually demonstrated his commitment to
supporting the EnMS and is focused on delivering an effective system; by defining,
implementing and maintaining the NUI Galway Energy Policy. He has appointed Lorraine
Rushe as the Energy Manager and has provided the resources’ needed to maintain and
improve the EnMS and resulting energy performance.

In addition to managing the NUI Galway I1SO50001 EnMS, Lorraine has been pivotal in
securing the An Taisce Green Flag for outstanding environmental leadership within the
college. This flag is a testament to the campus wide environmental awareness programmes
that have been put in place. This was awarded in April 2019 and some more details are
outlined on Appendix C. Furthermore, Lorraine has developed the legal and other
requirements aspect of the EnMS. The external legal registrar is Antaris Consulting, trading

5 Resources include human resources, specialised skills, technology and financial resources.
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as Pegasus. That registrar updates and advises NUI Galway on their energy, environmental
and health and safety legal obligations. Lorraine and her team have received training in
the use of the Pegasus System. The work carried out by Lorraine has ensured that NUI
Galway is fully compliant with the Legal and other requirements (4.4.2) and Evaluation of
legal requirements and other requirements (4.5.7) clauses of the standard.

Michael Curran has managed the over-haul of the energy management dashboard. That
entailed the re-design and re-development of the interfaces and the addition of a number
of sheets such as Procedures, Electrical & Thermal Logic Diagrams and Legal Requirements.
The ‘new’ dashboard is a fantastic document and will copper fasten it as one of the key
EnMS collection and dissemination communications tools. Sean Farrell has joined the
energy team in the past year and has been given responsibility for supporting Michael in
the development and maintenance of the NUIG Energy Dashboard.

Karl Byrne has developed and managed the Monthly Building Performance Reporting
System. He presents the results to the energy team once a month. He follows up on any
metering related action(s) and updates the reports and corrective actions accordingly.

John Harrington has carried out and completed Internal Audits of the EnMS system during
2018. A number of observations were found and, in each case, Lorraine Rushe was informed
using the Internal Audit Report Feedback Forms. John also supported Lorraine in following
through, and closing out, actions required arising from those observations.

NUIG’s main objective is to reduce electricity and thermal related energy consumption and
to improve the overall energy performance of its buildings. The energy performance
improvement results during 2018; taken from the Sustainable Energy Authority of Ireland’s
M&R System proves that NUl Galway’s EnMS is being implemented effectively.

Furthermore, the energy team has been recently awarded the national SEAI award for best
performing Energy Manager and Energy Team. Figure 6 outlines a photo taken at the
ceremony held on 16t October 2019. This is a recognition and award for demonstrating
continued excellence in energy management practices.

Figure 6: Michael Curran receiving the Energy manager and Energy team of year award at
this year’s national SEAI Energy Awards
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Additionally, the Buildings & Estates Team are doing great work on developing energy
efficiency projects such as deep energy efficiency upgrades, Boiler-house upgrades, LED
lighting replacement projects, implementing set back HVAC opportunities and replacing
older generation pumps with modern energy efficient equivalents and continuing to roll out
renewable energy projects such as the installation of large scale photovoltaic and solar hot
water systems and biomass boiler and combined heat and power plant upgrades. A list of
completed projects are outlined in the next section, 4.2 ~Energy Management Action Plan.

By taking an energy management system’s approach to reducing energy costs and usage,
NUI Galway continually improve its energy performance and, in so doing, reduces its
environmental burden

4.2 Energy Management Action Plan

A number of opportunities for further energy savings have been carried out over the past
year. The most significant projects include Boiler-house upgrades; moving from oil to
condensing gas/heat pump technology, the continued roll out of energy efficient space
heating pumps and the ongoing replacement of florescent light fittings with LED equivalents
e.g. The Library, Dunican Theatre, Human Rights Building, Dangan Hurling Pitches etc.
Furthermore, the energy measurement and metering systems have been comprehensively
upgraded and the graphical user interfaces improved significantly. See also Appendix B.

Additionally, #9 Distillery Road has been significantly upgraded and has been designed to
achieve an A2 rating. This include a small PV installation, Heat pump, and comprehensive
zoning. Furthermore, the fabric has been upgraded with 100mm wrap around insulation,
attic insulation and triple glazed windows and passive house standard doors.

Similarly, an ongoing list of opportunities for improvement and potential projects; for the
current period, 2019-20, are outlined in the Register of Opportunities (ROO). The values
quoted for energy savings are reasonable estimates and calculations, and any assumptions
made, are carried out on the right-hand side of the ROO sheet.

One of the highlight action plans relates to the 2030 Zero Carbon Action Plan. NUI Galway
is formulating a fully costed action plan to transition to a zero-carbon campus in the next
decade. It includes the installation of 2 district heating networks with a biomass energy
centres which is estimated to cost in the region of €3.4 mio. Other key actions relate to the
numerous fume cupboards; and retrofitting new energy efficient motors and new screens
to same, carrying out behavioural change campaigns to improve the energy efficiency of
ICT equipment and reviewing the building fabrics with the view to improving U-values and
thermal mass of buildings and reducing unwanted draughts and noise.

The ROO is an active document with 42 opportunities in the seeking funding category, 22
opportunities that have been approved ,11 that have been completed recently and a
further 3 that are ongoing. There are also 6 opportunities that have not garnished approval
and these are on hold. The ROO is a colour coded document for ease of use. Table 5, below
contains a summary of the potential projects and their expected savings. This table forms
the basis for achieving energy efficient targets; that are set at the annual management
review meetings.
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Table 5: Summary of the 2019-20 energy efficient projects; either seeking approval,
approved or completed, and their respective kWh (t), kwh (e), Kilogrammes of CO2 and
Cost Savings and the average payback periods

| Status | KWhi) | KWh(e) | KgCO2 |Capital Cost(€)| Saving(€) Payback
2019-20 Seeking ¥ 6248925 | 2197556 | 70903086 | 5130795 | 1670076 | 307
Approved ¥ 752045 7 sess0s " 422813 7 4712160 7 154491 7 308
L r r r r r
99,212 346,136 1,028,869 383,000 250,160 1.53
Total 7101082 [ 3110208 [ 9364768 [ €5986955 | €2074728 [ 289

Table 6, gives an outline of the opportunities for energy efficiency improvements and are
categorised as Seeking Funding/Approval, Approved, completed ~ Approved/Ongoing or
Not Approved. These are colour coded in light brown, light green, dark green and red,
respectively. The following tables should be read in conjunction with the master ROO; which
is presently at Revision 4.

14



Table 6: Opportunities for Energy Savings and Action Plan (2019-20)
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AMB the arts millenrium buiilding Therm#Elec | © ) mber of years, replace the panel | be Installed. Fiecommendation from Bui EEEEIN Elec! Thermal | 253,661 i LI 138.000 117.865 &l accrued; but these are difficult to
and update controllers controls specialist, estimate
. L PR ; Upgrade the existing thermal hearing
A"f_é"i::"“ Upresls s ";jﬁg‘}fé“cﬂ:g]o";y"s'd?”"g heat | TnermiElec | SOl '”E"'C'?“r:tf;‘: B Ee systemto conzider Heat Fump | Aras na Mae Leinn SEEKING Elec! Thermal | 602,784 172,224 123390 178,000 141,472 13
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Arnts Science
Building

Oty 50 Metal framed, Single glazed units
t0 uPYE double with an expected

u Window Upgrade Elec Single glazed units are netficfar Arts Science SEEKING Thermal 55,642 11.390 1100.000 13828 26.1 Payback is quiet high!
& purpase improvement of from & watts per m 2. K
[(Miciobialogy)
to 28 vatts perma K.
_ Supply and Installation of CHF ta the Provision for CHP has been et for aunit|  Biomedical
CHP Project 01 Eibmedioal Fusearch Buiing ThermiEles Mew HO kW units D Researoh Building SEEKING Eleci Thermal | 686,040 626,040 356,054 1267.750 n24.026 2.2 [enderrequirement (140 ki E & 187 ki
) The existing lightingis highbay light | Install new LED lighting to serve the E0I i
BOI Theatre Upgrade the lighting to the BOI Theatre Elec fittings and switch control e BOI Theatre SEEKING Electrical 3.585 3.585 1.861 13.500 1478 73
. Upgrade bailer hawss fram il ta LS, new FRemaual of Gil aff site, install new | Eneray sfficient installztion, new eantrals i
Cairnes et (e Therm nahirsl 3as sunphy nd boler hoee e Cairnes SEEKING Thermal 179,379 26.719 122,000 nz.z4 21
- Tnstallation of Z comprehensive distict - LINET0The Sopncaion. |
i4e | Develop district heating netwarks for the Marth 2 ! Applic ation made ta the carbon fund and . -
Campus ¥ide & South Campus Therm heating networks linked to 2 energy submitted in Ootober 2015 Campus Wide SEEKING Thermal 2,433,600 5676970 13.552.090 n.17.095 32 alc ;
DO heats and annlication detsil
Fieplace twa direct gas fired aif handling units Existing Direct gas fired units aranct | Installation of new ensray sicient Air Additionality;is is also aHealth and
Bl Epen feeding student centre Therm effioient and need to be replaced andiing units Cultural Space SEEKING Thermal (LD Safety related Project
Deep Retrot project - nstallatian of new T S SEFIEetter Eneigy Grank, naulation
No 14 University | elestric heat pump and assaciated warks, new S : ! Installatian of Electric Heat Pump and | No. 14 University etc- hleed ta camy out a BEF and
Road radiators and contiols. Installation of insuiation | T eT™ Gl e i ety radiatorsfinsulation Road EEEKING Elec/Thermal]/Js3.755 =T 6310 130.000 12322 28 establich the FE measures and
in cavities, [ resulting improvements
Teep REtroRt project - Installation of new e e s SEFIEetter Energy Grant, insulation
No. 12 Distillery | clestric heat pump and assaciated warks, new £l : ! Installatian of Electric Heat Pump and eto- hleed ta camy ot a BER; and
Road radiators and contiols. Installation of insulation | VWETM elficieniandbeatyinhausel=ten radiatorsfinsulation EEEEINH Elecilhemall s i) =R G 130.000 12322 2 establish the FE measures and
in cavities. poor 1esulting impravsments
— Tnstallation of 100zqm Solar PV to the oof of Tnstallation of 100G T of Solar P to_| Fanels installed (o reduce slectrioal load — -
Engineering Enginesting Elec the roaf Enginesting Baiing ohthe engineering Engineering SEEKING Electrical 1,169 5,392 n.360
. Supply and Installation of CHP unit o the ] Pravision far CHP need tafind spaczin | Human Biology E-Tender requitement (140 k' E & 187
CHP Project 02 s S ThermElec new MO kw units e e SEEKING Elect Thermal | 686,040 86,040 356,054 1267.750 n24.026 2.2
o Upgrade of 2na esisting natural sectional Installation of newwall hunggas | hlew gas eandensing cascading bailers o
KingHsher |\ ilers o gas condensing boilers and cortrols | VMM condensing boiers and contiols and controls Kingfisher EEEKIRE Thermal CZEUSURN U AR 152,000 A G
- Tntallation oF 20 SQ o Sofar - -
O'Donoghue | Installation of 20sqm Salar PY ta the rac of . Panels installed ta reduce elestricalload | O'Dionoghue i
. Elec Photowoltaic Panels to the roof . SEEKING Electrical 2,234 1.078 1232
Theatre O'Danaghus Theatre O Donoghue Thoatrs of the O'Danaghus: Theatre
- AR Tnstallation of new Energy eficient Fans, P -
Orbsen Building F‘?é‘.‘""s";"?’;‘ & :.2 i) ?'t’h“gd")'“g oe ™| ThermiEles | controliers, fiters and heterteooling | 1EStErAr A "a;‘f""bg mis "f‘:"“ & | Orbsen Building SEEKING
icmedical section of the Dibsen building el reeaaling the sit handing units wears nesd to be upgraded.
i Upgrade of 4na fume cupboards to the Physics Installatian of 4na fume cupbaards and . . .
Physics P Elec prR o Y55 on Fans et. Physics SEEKING Electrical 20.000 20,000 165,000 Health and Safety praject
P —_— - ’ Evfating system to s redundant and
’ A Existing Ait Handiing units installed FRiecommendations (o replace air
Fisplacement Air Handling unit prajeet in ; ment needs to be raplaced uigently. Mo
Shannan Shannon Catering el ges ThermiEles | around 1997, Masterair systems, | handiing units with new packaged eneray Shannon SEEKING Elec! Thermal 2,956 145,000 12.259 198 | e don presionsn and there
controls nat working and not efficient efficient units !
is alegacy issue.
Upgrade esisting lighting in both Towers ta LED Installation of LED panels, recessed ' : - )
Tower 1& 2 Tghiing inline with ather buiklings Elec e e LEO Lighting and controls Tower 1 & 2 SEEKING Electrical 57,158 57,158 29,655 123,950 17.622 31 surface fittings requirements
- Upgrade the esisting ail Fired water heater and Therm | EVSting AEV water heater and oifred | Installnew LPS s to the site and E— T T —

the il fired boiler in the Research building

sectional boiler

repaloe burners only
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No # University
Road

Dieep Retrafit prajest - Installation of new
electric heat pump and associated works, new
radiators and controls. Installation of ingulation
in cavities.

Existing heating installation not
sfficient and heating in house is very
pocr

Inztallation of Electric Heat Fump and
radiztorsfinsulation

HNo. 14 University
Road

SEAI Better Energu Grant, insulation
et - Meed to cary out a BEF and
establizh the EE measures and
resulting impravements
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4.3 Legal & Other Requirements

Legal and other requirements are being evaluated on an ongoing basis. Since Q1 of
2017, NUI Galway has subscribed to an external register of energy legislation and staff
has undergone training in its use, and the requirements of ISO50001: 2011 Clause 4.4.2.
Furthermore, both Lorraine and Michael have undergone ISO50001:2018 training in the
past year, in preparation for NUIG transitioning over to the 2018 version of the standard.

The main pieces of legislation and other requirements that apply to NUl Galway on an
ongoing basis are: -

- S.. 426 of 2014 - European Union (Energy Efficiency) Regulations — that place
responsibilities on public sector organisations to take an exemplar role in relation
to energy efficiency and energy management.

- NEEAP 3, NEEAP 2, NEEAP 1 — National Energy Efficiency Action Plans.

- Public Sector Energy Efficiency Strategy — January 2017 - to drive the extra effort
needed to realise the energy efficiency potential of the public sector and gain
a 33% improvement compared to 2009 levels, by 2020.

- Technical Guidance Document Part L — Conservation of Fuel and Energy -
Buildings other than Dwellings. The current edition is operative up to 31st
December, 2018. The new/future Edition TGD Part L — Conservation of Fuel and
Energy (2017) is effective from 1st January 2019.

Finally, the Buildings and Estates team operate a comprehensive ‘Statement of
fundamentals’ that is integrated into the college’s purchasing procedure. This
document obliges all interested parties to undertake life cycle assessments so that all
new and refurbished plant, equipment and projects undertaken include energy
efficiency measures during the design, procurement, installation and commissioning
phases.
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Appendix A: Display Energy Certificates.
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Appendix B: Images of the new Building Energy Management System
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Appendix C: Photograph of Lorraine Rushe, and the College’s Green Team,
receiving the An Taisce Green Flag, on 23 April 2019.

Appendix D: Graph depicting kWh usage per Student; from 2006 to 2018
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Appendix E: Sankey Diagram of energy use in the Arts Science Building, during 2018

24

Arts Science Building
NUI Galway

Gas
E Smoke
I On-site Electricty
I Heat Stack
I Imported Electricty Losses

Imported
Electricty

280 MWh

1.282 Arts Science Building

1.474 MWh

Combined Heat & Power Plant



