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* Single source of truth and
digital data

» Technology and automation

* Training and developing
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Agenda
Takeaway

Digital and Innovation

09:45 - 10:05 Innovate UK KTN — Chris Bagley, Head of Infrastructure
10:05 - 10:30 McAvoy - Lorraine McMorrow, Head of Digital

10:30 - 10:50 Q&A

10:50 - 11:20 Break

the gLe rﬁteclnng(:les

Productivity & Net-Zero

11:20 — 11:40 Mannok Build — Kevin Lunney, Operations Director
11:40 — 12:00 Sustain IQ — Liam McEvoy, Co-Founder

12:00 - 12:20 Q&A

Invest NI Solutions & Support (panel session)

12:20 — 12:50 Daniel Purdy, Energy and Resource Efficiency Manager
John McClune, Operational Excellence Manager EX |ore
Richard Pelan, R&D - Innovation Manager SUP ort

12:50 -13:10 Q&A SOlU 1ons

13:10 — 13:20 Wrap up / Close — Gina Lyttle, Client Manager Construction, Invest NI
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Merstham
Park School -
Low Carbon
Pathfinder
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Award winning offsite construction
specialists celebrating 50 years in business

Volumetric modular turnkey permanent
and semi-permanent space solutions

Greater certainty of quality, programme
and cost using innovative processes and

technology PreCISe
Manufacture and deliver high quality

buildings for education, healthcare, Res po nsi b I e
commercial and infrastructure sectors e o
Inspiring

ﬂ mecavoy



State-of-the-art manufacturing facility in Lisburn, Northern Ireland with the present

M c Av o y O p e r a t i o n s capacity to manufacture up to 45,000 sqgm annually underpinned by best-in-class

workforce and quality management practices

Manufacturing Capability
Current
2 Locations
- Purpose built Significant
e Ll =TT e offsite facility Manufacturing Capacity
/ oo 100 1,500 modules/up t
\?sdmgm St oo og| 3hectare 45 Oog‘o ules/up l:‘)
LISBURN R site X sgm annually
pnited o
C"m ? Kingdom "~
< \__,5 \ Isle of Man
og,,' ;%:?sw S— People Integrated Management Systems
% Ireland /‘; Liverpool - sheffild
Lraar . < sesoe = Accredited to international standards
DUBLI& i m ?50+ people = Performance outcomes measured against industry and
WALES E *GQ LONDON mm in workforce company KPls
f Lomtion
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Business
Divisions

@ mcavoy

Modular Rental & Sales

Rental & sale options

Standardised structure / envelope allowing
freedom of internal design

Repeatable products (SmartSpace & QSpace)
Compliant & tested solutions

Rapid delivery

Inhouse design

Permanent Offsite

Principal contractor role

Full McAvoy led design from Stage O to completion
UK BIM Framework compliant

Platform based approach of standardised repeatable
components

Flexible, highly configurable system using offsite
manufacture led designs

Open BIM approach means - not limited to any one
software or design company






Project Overview

Client: Department for Education / GLF Schools

Facility: 900-place secondary school
Location: Redhill, Surrey
Building Size: 6,850m2 - 178 modules installed in 6 weeks

Project Duration: 66 weeks

Project Challenge

Achieve the best possible low carbon outcomes with a
view to sharing the learning with all project stakeholders,
so best practice could be employed in future school
building projects.

In summary - Reduce as far as reasonably practical the
operational carbon of the building.

4 Point plan

All projects regardless of
procurement frnmework will use
the OS19 with appropriate SSB 1o
ensure consistency

Waste water management

Waste water will be considered as
part of the whole scheme to ensure
that water use is reduced and
appropriate waste is managed on
site.

Robust renewable energy
position

Where the existing design allows
energy use in the building will be
reduced, through changes to fabric
and appropriate technology.
Renewable energy sources will be
introduced to offset encrgy use.
The scheme will be based on
electricity as the energy source

A biophilic approach to landscape

A distinguishing feature of
biophilic design is its emphasis on
the overall setting or habitat and
not 4 single or isolated occurrence
of nature. The building both from
inside and external arcas will link
and benefit from a
environmentally based landscape
design to support a low energy
solution and wellbeing.

SEESAEREENENERERND. R R R R R R R R R R

OS 19 with MMC SSB

Team
McAvoy - in-house team

Ramboll UK - Net Zero
Carbon specialists

Natural Dimensions -
Biophilic specialists

Arkilab - Architect

Focus

Due to project having
already progressed
through concept design
and client engagement at
the time the carbon
pathfinder was introduced it
was agreed to focus on
‘operational’ carbon only.

Targets

Agreed through series
of workshops between

McAvoy, DfE and Mace



4 Point Plan - Agreed Targets

We adopted the ‘Be Lean, Be Clean, Be Green’ energy hierarchy which focuses on reducing the demand for energy at
source through passive measures before considering efficient systems and renewable technology.

1. OS19 with MMC SSB 2. Wastewater 3. Robust re.,\n_ewable 4. A biophilic approach
Management energy position to landscape
Reduce energy demand by = PR
- Mee? the * Reduce new water 50% gs;fc;cait?ltc:)pi?:;ove the
requirements of demand by 25% Reduce carbon emissions health and wellbeing of
MMC SSB by 55% the building users and

40% of energy achieved
through onsite renewables
De-gas the site and
decarbonise the grid

assist with the reduction
of carbon

ﬁ mcavoy



4 Point Plan - Results
0S19 with MMC SSB PEEEEEEEEE——_—————.N

Passive Inclusion of a ISmr:’Sohvbeade el Improved floor
F construction

Supervision defibrillator protection

I;Iglhetr g Enhanced access | Safer cubicle
(;:;r::n)mg to roof areas design

Rainwater harvesting —_—_—m- a-mnm——

. . Saved and stores over Equates to saving of
toilet flushing 1,100m3 of water / approx. £2750 /

& irrigation

@ mcavoy

annum annum




4 Point Plan - Results

Robust Renewable energy position

= Up to 50% improvement on U'values
* |mproved airtightness

= All electric strategy / de-carbonise the grid
= All electric cooking = 650m2PVs
= Lighting controls = ASHPs

= Peak loop cooling = Metering /monitoring
= Point of use water heaters

= 650m2 of Photovoltaics

ﬂ mecavoy

44% of energy achieved through onsite
renewables

59.3% reduction in carbon omissions

73.2% reduction in energy consumption
equates to energy utility bills being reduced
by three quarters

The PVs will generate approx. 92.7MWh per
annum which would be approx. £13,000
saving per annum (@ £0.14 per KWH)

97% reduction in gas utility bill (gas only
required for science labs)

School produces 3 times less carbon than
other typical buildings of its type.
(Significantly improved carbon footprint)




4 point plan — results

A biophilic approach to landscape

Benefits on enhanced biophilic design

1. Planting scheme absorbs 16% of annual CO2 emissions from this building
- This building produces 54tons / annum (based on Part L regs)
- Original design produced 133tons / annum (based on Part L regs)

2. Significant psychological effects on well being, concentration, relaxation and focus
with reductions in stress and anxiety

3. Improved pedagogic opportunities

4. Significant improvement to biodiversity.

5. Improved aesthetic values and sensory qualities

6. Improved quality of social and recreational spaces around school

7. Trees adjacent to buildings improve passive solar gain during winter and reduced
solar gain during summer to control ambient heat temperatures and reduce energy
consumption

8. Evapotranspiration from trees adjacent to buildings reduces adjacent air temperature
and improves air quality

9. Improved flood regulation
10. Strong integration of green belt into school environment

11. Natural bridge and natural connections between extensive landscape and school
grounds

mcavoy

Plant type:

Trees

Whips

Feathered
Transplants

Estimated CO2
absorbed over 25
year period:

85 27.85 Tonne

168 36.48 Tonne

1,110 157 Tonne

“A typical tree can absorb around 21 kilograms of carbon dioxide (CO2) per year,
however this figure is only achieved when the tree is fully grown - seplings will
sbsorb significantly less than this. Over s Efetime of 100 years, one tree could
sbsorb around a tonne of CO2. "https://www.viessmann.co.uk/hesting-
sdvice/howmuchcoZdoestieesbsorb# ~text=A%20typical¥%20tree%20can¥%20ab
sorb,sround%20a%20tonne%200f%20C02




How do the Low Carbon Pathfinder targets align with the 2030 Net Zero Operational Carbon Targets
(as documented in the LETI Climate Emergency Design Guide)

Schools

Operational energy Heating and hot water
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*** The LET) targets are based on ‘apervational enevgy” and ‘space heating d! d' so it's impor to highfight that cur comparison uses Part L estimates which can give an urvaol: P tion of perf in use as shown in the graph befow.

It must be understood that this is used as a senity checking benchmerk and an indication of performance, mmbawydﬁemkdm:ﬁrxtmbmmmn The uncertainty of the unregwated energy adds to this risk and for the most part is outside ow cantrol.
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Questions?

] info@mcavoygroup.com

0330107 0799
mcavoygroup.com
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Innovate UK KTN

About Us

InnovateUK
—— LKTN
-8 h\»f_;\:,_;_(‘,,,n "

www_ktn-UK-org




About Us

Innovate UK KTN (IlUK KTN) exists to connect
innovators with new partners and new
opportunities beyond their existing thinking —
accelerating ambitious ideas into real-world
solutions.

Innovate UK
KTN
—




UK
Construction

2023 Innovation Trends and Priorities

Innovate UK
KTN




Discussion points

Carbon
Site power
MMC
Digital
Reuse

HS2 Euston site
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Low Carbon material

 Performance
« Longevity

« Sourcing/cost
 Codes

o |sit:lsn’tit??

Innovate UK



Site Power & fuels

Electric?
Bio Based Fuels?
Hydrogen?

M) ELECTRIC

Innovate UK
KTN




Modern Methods of Construction MMC

« Skilled Labor
Shortages

 (Carbon Reduction

« Quality

« Repeatability

« Speed

« (Can Cost more

* Not universal
Solution

Innovate UK
KTN




Digital Revolution & Al

Massive change across
society

Massive change to
construction

- Speed of change

- Control/trust

- Security

200100 e
e Ti01110000111011 10U

Innovate UK
KTN



Site Progress Management

Innovate UK

KTN



Connected Digital Sites

VR meets:

Design
Deployment/logistics
Build

Compliance
Through-life

But

New Skills
Connectivity
Cost?

Innovate UK
KTN




Autonomous Plant

Site monitoring GPS
) *,

Communications

Innovate UK
KTN




Transforming what we have

y S,

Innovate UK
KTN




Reuse and refurbish — not demolish

BBC Midlands Today

The Old Tea factory

9 ---—‘.

1 O mEma N

| m m ‘"‘~n § <
[k} l R
l' - lb?'\ .
ona
S— -'-.'- - w

L T Yo oL
<7 m“.,“n” LAY L.'Jw,“,-f’.

(3
© e VO — T
P RPAY -

Innovate UK
KTN




Find out more

@KTNUK
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MANUFACTU RING FACILITIES
‘\SWANLINMR

: : il CRIEVEHILL
SURFACING 1% QUARRY i . : BT~ e QUARRY
‘ PRODUCTS o - -~ Vorrtaaunidiv s iy
CEMENT X - »nYy .
DERRYLIN

P 9'44‘
S /ey Il
TN va|

BALLYCONNELL

7 BUIK
577 CEMENTHUB
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PIR INSULATION
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&> EPS INSULATION # - —aw . Q\é\\% I
/ (Granard, Longlord) PRODUCTS T

BULK
CEMENTHUB
ROCHESTER

818 €318m  €90m

Employees Turnover Investment
2022 2022 2015-2022

DISTRIBUTION ROUTES



LOGISTICS

Circa. 90 artic load of building materials
dispatched to Great Britain each day - Mixed
Load delivery

Main ferry routes include:

Larne to Cairnryan
Larne to Liverpool
Dublin to Holyhead
Rosslare to Fishguard

Rosslare to Pembroke Dock

Bulk Cement (by ship) from Warrenpoint to
Rochester — 4,000t/week



MANNOK
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CERTSICATE /4869 EUROPE Factory 5. EN IS0 9001:2015 “r
Cert. ENP 481 Proguction NSAI Certified ‘ n l‘ CERTIFICATION
Assessed to PN EUROPE
1ISO
BES 6001 9001  CHAS [ aunens G
N—o Constructionline British Precast

' CERTIFICATION
EUROPE

Responsible Sourcing

X GOVERENT CERTEICAIION S vCs



SIX-SIGMA FRAMEWORK

LEADING
EXCELLENCE

LEAN SKILLS & SUSTAINABILITY CONTINUOUS
DEVELOPMENT IMPROVEMENT
Focusing on maximising Providing targeted Becoming resource Sustaining our initiatives
our efficiencies, while training and efficient, reducing our and continuing progress
reducing our waste development support to energy consumption through constant review

all employees and carbon intensities and incremental change









MANNOK

Digitization programmes in place in the following
areas:

Production & Process Optimisation (expert
systems)

Maintenance
Transport & Customs
EH&S Management
Skills & Training
Energy Management

Product Information including LCAs and EPDs




DIGITISATION

‘ BLACKBIRD
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DIGITISATION
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DURATION : FEB 15,2023 00:00 - APR 7, 2023 11:45

RUN FACTOR AVAILABILITY FACTOR

RELIABILITY FACTOR

MEAN TIME BETWEEN FAILURES
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DIGITISATION

o804
Insights CurrentOrders Loads Planning Status~ Archive Q i g Kevin Lunney

Current Stats:

CURRENT ORDERS LOADS PLANNIO LOADING CONFIRM PICK OUT FOR DELIVERY DELIVERED TODAY
Haulier Status: Mannok Driver Status:
PENDING ACCEPTED REJECTED DELIVERY DELIVERED EXCEPTIONS ETA UPDATES INVOICE DELIVERY DELIVERED EXCEPTIONS

Latest deliveries: Haulier Acceptance:

Customer ADDRESS LOAD ID DATE/TIME DELIVERED BY SIGNED BY REJECTED HAULIER LOADID AREAS EXPIRY

BEATSONS BUILDING SUPPLIESLTD GLENCRYAN ROAD MLEBISS 07.04.2023]10:38 AM Loane Transport Jake glen

BEATSONS BUILDING SUPPLIES LTD GLENCRYAN ROAD ML68359 07.04.2023 | 10:38 AM Loane Transport Jake glen

BEATSONS BUILDING SUPPLIESLTD GLENCRYAN ROAD ML683SO 07.042023] 1038 AM Loane Transport Jake glen

MCNAIRS (BM) LTD OLD MILL PARK ML68359 07.042023 | 0932 AM Loane Transport John wad

D.W.NYELTD DOLKING ROAD ML68242 07.042023 | 08.44 AM BM Transport David nye

PGR BUILDER & TIMBER MERCHANTS 10 12 & 14 HANBURY ROAD ML68493 07.042023 | 08:10 AM BM Transport Dan myat

PGR BUILDER & TIMBER MERCHANTS 1012 8 14 HANBURY ROAD ML68493 07.04.2023 | 08:10 AM BM Transport Dan myat

PGR BUILDER & TIM3ER MERCHANTS 10 12 & 14 HANBURY ROAD ML68493 07.04.2023 | 08:10 AM 8M Transport Dan myat

PGR BUILDER & TIMBER MERCHANTS 10 12 & 14 HANBURY ROAD ML6B4%3 07.04.2023 | 08:10 AM BM Transport Dan myat




DIGITISATION
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Pick Stage Confirm Pick Delivery
Picker App Automatic Haulier App

Current Load Building Load Assigned Rate Haulier Portal

Exception Acceptance

Orders

& Planning to Haulier

Capture/Update Shipping Info anytime up until Confirm Pick

I

Ap'pend additions! product A =y . 533;
information to existing csv
arder file for cammodity Approval
cades, unit price ete Process
Append customs data and
return to ERP.
€3V |

| 4
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AS400 851
|

Four Android Apps (Picker, Driver, Haulier & Merchant)
Two 10S Apps (Haulier & Merchant)
Two Web based Management Portals (Admin & Haulier)
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2022 03-01 B8 2023-03-01 B Sitevv  Statusv  Groupv Typev H

> Reset Filter X
Date 2022-03-01-2023-03-01 Type

Compiaint. Damage to Machinery, Damage to %
Pr

operty {10 more)

Incidents Created Incidents Closed Incidents with lost time Notifiable Incidents Incidents with Injuries

65 3/ i | 3 26

W -2

Incidents by Site Incidents by Group and Classification

L IN 1N
Acchdent/Inc Accdent/inc Road Trathc Envircements_  Emdronmenta

4 A\ MANNOK

on Cement Tran Precast Quiarries Alrcrete Bl Quarries Tr PIR Insuist Tarmac Padaging P Tarmac Tran

Cemert PIR Insuistion



DIGITISATION

Course Contents KMDOP9.3 - Feeding Sheet into Granulator KMD 6

Operating the Granulator - KMD6

& 1. KMDOP9.3 - Feeding Sheet into Granulator KMD 6

2. KMDJC10.1 - Cleaning Granulator KMD 6




DIGITISATION ENERGY

Compressors Aggregated I

D42023 - 11042023 (U

2d Kingad

Total: 240,535.71 N:gg?:a{:mrw_cow
25000 - 49,
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1 75,94 (kWh)

N1_COMP.N1P70_COMP
1 68.2 (KWh)

N1_COMPN1PT1_COMP
30823 (kWh)

" SOMPN1PRD_COMP
52.94 (kW)

Ni_COMPN1P81_COMP
1 5.694.27 (kvh)

N1_COMPN1P32_COMP
. 2,004 04 (kW)

5.000 4
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11 Ape 2hApt 1 Ap ] 240.535.72 (xWh)
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: 20,386 (kWh)

N2_COMPN2P11_COMP
: 9.585 (kwn)

N2_COMPN2P12_COMP
- 20,313 (kW)



PROCESS EXPERT SYSTEMS

Advanced Process Control currently being implemented in cement plant
FLSmidth: ECS® PXP
Up to 8% higher production
Up to 6% lower fuel/energy consumption
Up to 30% lower standard deviation of quality

Payback of investment in less than a year (depending on specific applications)

Long-term stability

Reduced equipment wear
Minimized downtime

Reduced maintenance costs

Page 10  Page b

Vertical Roller Mill Application Multi-fuel Application Kiln & Cooler Application Ball Mill Application
F s Page 4 y Page 8

Bl T




DIGITISATION
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BIM Object BIM Object Assembly BIM Object System
A single Mannok product BIM Object A group of BIM Objects which form a A complete BIM construction system
such as insulation, aircrete blocks, BIM Assembly for wall, roof and floor which includes a wall, roof and floor
precast elements, etc, solutions. solution.
VIEW ALL VIEW ALL VIEW ALL

BIM Object System BIM Object System BIM Object System BIM Object System BIM Object System
- Sill -Jamb - Lintel - Pitched Roof - Gable

F P b [ 5
- L = L - 4 \ MANNOK



PRODUCT PERFORMANCE

LCA - Life Cycle Assessment

Provides quantitative information on products and resources for
market information and environmental optimization.

Allows for better understanding of ‘hot spots’ in the material
supply chain and production process.

Helps management make informed decisions.

EPD — Environmental Performance Declaration

Third party certified that is officially registered to show the
environmental impact of a product or service.

Producing an EPD is a 3-stage process
Produce LCA
Independent verification of LCA
Convert LCA to EPD




LCA's & =PD's

Building Life Cycle Information

- D RS EcoReview
l Construction | |
' Product stage process stage i Use stage End of life stage

N
[
| i i | e s
1 = g [ Sc ‘ § € g 88' -
& < £ |BSw] = g =2 5 £ 3
l §§ § 2 I g ggél Y e '2 GEv .!:i L 82 g gm g Measuring
1 = o v S0 Qs
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l 2 [ = = 82 = 8. > c o = © =
¥ s I Be | | 2 & 3 A a
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j
'— - e e s B& Opemionalenetgyuse
8 Operational water use

Mannok:
v" LCA’s developed by Irish Consultants EcoReview and include modules A1, A2 and A3 “Cradle to Gate”
v EPD’s hosted by EPD Ireland
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