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Marlies Wilson Sarah Anderson Ben Pitt Jono Pooch
Tataki Auckland Unlimited Climate Connect Aotearoa EECA DETA Consulting

Karakia Alex Norman
Welcome / Housekeeping Marlies Wilson
Introduction - Climate Connect Aotearoa Sarah Anderson
EECA — Decarbonising - Funding and help available Ben Pitt

DETA Consulting Jonathan Pooch
Closing and questions All / Audience

Networking All / Audience
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Who are we?

A collaborative innovation hub to connect people, build partnerships and

deliver practical climate solutions
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Connect and grow the Connect demand-led
ecosystem challenges to scalable
solutions
Climate Innovation Ecosystem Energy
gﬂ Built
=8~ Food
Expand your network. Explore the Ecosystem. v Tra nS po rt
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Build system-wide

knowledge and capacity

The Knowledge Map

S

ClimatelLink



OP

7

~NPINCH

Taking forward research, this morning aims to support you to:

* Build knowledge
* Improve energy efficiency

* Transition to low carbon energy where possible

* Explore funding options
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Helping New Zealand small and medium energy users
with the clean and clever energy transition

Today | will cover four areas:

1. Intro - who is EECA?
2. Why decarbonise?
3. EECA can help - key message!

4. Next steps - getting started

ceCA
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1. Who is

?



We are advocates for clean and clever
energy use. Enablers. We approach
our task with passion and enthusiasm

We're talking to everyone
in New Zealand, across the
generations. It will take all
of us to make this work.

This is a journey of growth, to adopt
new technologies, to use our power as

consumers - necessary to sustain our future.

Mobilise New Zealanders to be
world leaders In clean and clever energy use.

We are a small, but nimble country.

We have a role on the global stage to show
what can be done - taking a leadership
position, so others will follow suit.

ccCA

Clean energy is renewable,

low emissions energy.

It balances human wellbeing
with the needs of our ecosystem.

Anything that gives you more, while using
less energy, is clever. We advocate for smart,
adaptable, conscious, reliable ways to make
and use energy.

Energy is in everything. If making,
moving, using or throwing it away
produces energy -related greenhouse
gas emissions, then it’s in our lane.



EECA provides:
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Targeted investment Tools, insights, Standard setting and
information and regulatory intervention
resources
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For business, our focus is process heat and other

stationary business emissions

New Zealand’s Emissions Breakdown
(2020)
78 MtCO,-e
Waste - S —
Industrial GG
Processes Other energy
Electricity generation
Energy Business
SR (incl. process heat and
other stationary*)
IPTI [ransport
Agriculture

*Excluding business emissions from electricity use, which is included in ‘Electricity generation’

ccCA

Business Emissions Breakdown
(2020 excl. Electricity)

Stationary motive and other
business emissions

High temp. Low temp.
process heat space & water
(>300°C) Estimated heating
9.7 MtCO,-e (<100°C)
Intermediate Low temp.
temp. process heat process heat
(100-300°C) (<100°C)

Heat applications where alternative
low emissions technologies exist

Sources: Ministry of Business, Innovation and Employment, Ministry for the Environment and EECA analysis.
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2. Why



Decarbonisation - there’s a lot in it for business

ORI I i

Can reduce Greater Future Regulation
costs productivity proof

5 0 @ - @

New markets Health & safety Brand value

& reputation

ccCA



But there can be some challenges for SMEs

& ;

Knowing where to Lack of ~ Competing
start time priorities
O
Le 1= T
Business and +  Access to - Access to
process impact expertise capital

ccCA
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3. EECA can



How EECA can help

Knowing where to start —— —— Sector programme - create a
A. Sector programme high-level pathway

Business and and RETA RETA - know your region

operational impact ~ Introductions and case studies

uncertainty

Compbeting priorities - o —— Know the cost and value of
penep B. Energy Transition decarbonisation.

Plans
Access to expertise E— -

Outsource your decarbonisation.
Use consultants

Break the project down - do what

Lack of time I S
| you can, when feasible

~ C. Implementation

Cost support Advice re financial support
~and avenues

ccCA



Sector decarbonisation: tackling one sector at a time
with a five-step approach

000 09

« Pathway developed in
collaboration with sector
associations and technical
experts

 The five-step programme
provides businesses with “how

) , Get Measure & Optimize & Demand Fuel
to start” & "where to start Engaged Target Improve Reduction Switch
* Provides tailored resources for Technology
that sector to support energy
efficiency and emissions Engage hearts & minds Productive & low
reduction, and shared freely emissions business

through an online hub,
workshops, events, and email-
CRM.

ccCA



Sectors we're working in

Coffee Decarbonisation —  Commercial Buildings - Covered Cropping 9 Brewing Decarbonisation 9
Pathway Decarbonisation Pathway Decarbonisation Pathway Pathway

=. '.; BEnN l'llll’

Aged Care & Retirement Living =»  EPS Plastics Decarbonisation —)  Wine Decarbonisation — Hotel Decarbonisation =
Decarbonisation Pathway Pathway Pathway Pathway

ccCA



Regional Energy Transition Accelerator (RETA)

RETA - a programme designed to develop, and share, an understanding
of what is needed to decarbonise process heat use in the region.

The planning stage results in a
report to:

e Provide process heat users with
coordinated information specific to
the region to make more informed
decisions on fuel choice and timing;

e Improve fuel supplier confidence to
invest on supply side infrastructure,
and;

e Surface issues, opportunities and
recommendations.

ceCA

Northland -

il } Bay of Plenty

Waikato
Tairawhiti

Taranaki
- Hawke’s Bay

Nelson and Marlborough Manawatu-Whanganui

»— Wellington

West Coast
North Canterbury

South Canterbury

Southland -
» Otago



Energy transition plans

For the right opportunity, we can provide
a contribution towards the cost of
developing an Energy Transition plan.

 EECA oversight and consultant technical support.
 QOptions analysis with deep dive into best options.
 Energy efficiency and sustainable fuel switch.

e Removes technical, commercial and financial
uncertainty.

* (Cost accuracy level suitable for decision making.




Energy transition plans look at demand reduction
and fuel switching

Understand demand

Understand your
process demand
in detail

« Mass and energy
balance

« Variation and
steady loads

« Seasonal variation

« Daily variation

« Ability to be
flexible

« Temperature
requirements
(<100°C or >100°C

« Future changes

ceCA

Demand reduction

Investigate
alternative process
technology

« Alternative process
technologies for
higher efficiency/
productivity

« Demand reduction

Reassess demand

P,

Thermal efficiency

Integrate
HTHP for hot
water/<100°C
demands

« |Investigate
low grade heat
utilisation (e.g.
refrigeration)

Reassess demand

%
-

Compare fuel
switching options

« Correct boiler
sizing - based on
efficiency demand
variation, de-rating
required depending
on fuel choice

Electricity

« Electrode boiler

« Network capacity increase required?
« Ability to flex demand to minimise cost

« Electricity tariff

Biomass

» Age of boiler - conversion or new boiler?
« Fuel supply and price - pellets, chip, hog
« Operational requirements for different fuels
» Fuel storage requirements for different fuels



A visual pathway enhances transparency and compliance

Energy transition plan output example

Actions Projected emissions reduction

Energy
demand
reduction

Fuel
switching

ceCA

Pulsed electric field 15%

Blancher heat recovery

Fryer heat recovery
(Mechanical vapour recompression
technology)

Steam network heat recovery
(flash steam, blowdown..)

Option A: Boiler conversion to
biomass

Option B: Switch to biogas +
(biogas/biomass/electricity)

B1: Full biogas
(waste import from external sources)

B2: Biogas with internal waste only
completed by biomas

B3: Biogas to cover fryer and peeler
steam/high temperature demand.
Heat pumps to cover the rest

Option C: Electrification

@ = Biomass @ = Biogas (AV) = Electricity

8%

12%

5%

85%
77%
65%
60%
50%
25% @ @ (AV)
50%
25% @ 250,
30% @V 18%

39% *

*

5%

5%

5%

5%

7%

12%

* Around 50% of reduction in electricity emissions from the evolution of the grid-sourced electricity carbon intensity. It is expected to evolve from 01507 to 0.0851teqCO,/MW



Help with energy transition
plan implementation

e Fuel switch enabler

 Technology Demonstration Fund
 Monitoring and targeting
 Energy optimisation

 Design review and optimisation

ccCA
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4. Getting



Taking the next steps - Speak to us!

Stay in the loop of latest developments (LinkedIn)

Contact us with any questions (Business@eeca.govt.nz)

Sign up to the EECA Newsletter

Visit EECA www.eeca.govt.nz

Contact details for Eddie Contact details for Ben Contact details for Insa
Public sector account manager SME account manager Sector Decarbonisation Programme
eddie.hendl@eeca.govt.nz ben.pitt@eeca.govt.nz insa.errey@eeca.govt.nz
09 374 3818 04 494 5492 09 374 3817

ACCELERATING BUSINESS

TOWARDS A LOW-EMISSIONS FUTURE

4
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https://www.linkedin.com/company/energy-efficiency-and-conservation-authority
mailto:business@eeca.govt.nz
mailto:https://www.eeca.govt.nz/
mailto:eddie.hendl@eeca.govt.nz
mailto:ben.pitt@eeca.govt.nz
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“Manaaki whenua, Manaaki tangata, haere whakamua”
“Care for the land, care for the people, go forward”




DETA at a Glance

* To support the removal of 2MT CO, annually
of carbon emissions

DETA’s 10 Year Goal

 Sustainability strategy & development
e Decarbonisation pathways

* Project development and delivery

* Strategic Support

e Food & Beverage

e Brewing & Distilling

e Industrial Processors

e Government

e Buildings & Infrastructure




Sustainable action for a be!

HOW DO WE DO IT?
The Decarbonisation Roadmap

e Coordinated and strategic plan to take us to 2050

* What does a 2050 operation look like? — WHAT are we
aiming for?

» Step by step path to achieve this? — HOW we do it




Sustainable action for a betier ton

HOW DO WE DO IT?
The Decarbonisation Roadmap

* WHY - Strategy and Leadership

* HOW

1. Improving our process
2. Reducing our energy demand
3. Changing our energy source




Sustainable action for a betier ton

HOW DO WE DO IT?
The Decarbonisation Roadmap

* HOW

1. Improving our process
2. Reducing our energy demand
3. Changing our energy source




Sustainable action for a

Sustainability Strategy Development

* Phase 1 — Wow we spend a lot on energy!
e Start to measure and track energy costs and consumption(?)

* Phase 2 — Sustainability is about more than energy isn’t it?
 Understanding grows that sustainability is about more than energy costs — packaging, water consumption, equality, etc.

* Phase 3 —This is really important, we need to do better!

 Develop a Sustainability Strategy or Decarbonisation Roadmap
* Appoint an Energy/Sustainability Manager

* Phase 4 — This is just how we do things around here...
* Less immediate focus on sustainability — it is part of our DNA...



Sustainable action for a

Sustainability Strategy Development

* Phase 1 — Wow we spend a lot on energy!
e Start to measure and track energy costs and consumption(?)

* Phase 2 — Sustainability is about more than energy isn’t it?
 Understanding grows that sustainability is about more than energy costs — packaging, water consumption, equality, etc.
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Sustainable action for a betier tomaow

HOW DO WE DO IT?
The Decarbonisation Roadmap

* WHY - Strategy and Leadership

* HOW

2. Reducing our energy demand
3. Changing our energy source




Sustainable action for a

A KEY CHALLENGE
WHAT DO OUR PROCESSES LOOK LIKE IN THE FUTURE?

* Changing product preferences:

* Are we going to be drying as much milk powder in 2050? What about UHT?
* |mpact of move towards plant based meats?

* Reduced steel and concrete use for construction?

 Move towards online learning rather than on campus?

* New technology/upgrades available:
* Reverse Osmosis technology for milk concentration
* Electric steriliser technology in the meat industry
e Move towards ‘Industry 4.0" and digitisation
 Advanced heat recovery and pinch analysis for heat recovery optimisation




| Early Design Engagement in
~ Efficiency...

kCase Study: New Dairy Factory

r‘!r* * Tetra Pak engaged support to assist
with tender response:

* Focus on enhancing design beyond
base specification

* Consider wider project scope to
identify opportunities



Case Study: New Dairy Factory
GET THE DESIGN RIGHT




Sustainable action for a betier tomaow

HOW DO WE DO IT?
The Decarbonisation Roadmap

* WHY - Strategy and Leadership

* HOW
1. Improving our process

3. Changing our energy source




Sustainable action for a be

So what sort of things might be on this roadmap:

Improvement opportunities:

* Getting the basics right — compressed air leaks, steam traps,
switch it off, etc.

* System improvements — insulation, pump/fan sizing,
¢ Heat recovery _ reuse WaSte heat Westland Milk Products Alliance Group - Pukeuri

* Monitoring and targeting
* Minimise operational variation

$1,100,000
* Still the best bang for buck (normally). Just do better with

what you’ve got.
e Typically 5-10% improvements easily (1-2 yr payback)
* SIGNIFICANTLY cheaper than new generation

25

Ravensdown Queenstown Airport ANZCO Foods




EXAMPLES - Boiler Tuning

Pre Post
Implementation | Implementation

75.3% (high fire) | 90.5% (high fire)

Measured Combustion Efficiency
76.4% (low fire) 92.8% (low fire)

Average Thermal Hot Water Load 406,500 Lipermal

LPG Input consumption 535,900 L,_F.E,dl 443,500 Ljpe

92,400 L,p.
680,200 kWh

— . R

TRy plaien: e ENERGY SAVINGS 5
| — . $72,100 + GST

17.2% reduction in consumption

Carbon Warriors ® Energy Efficiency ¢ Sustainability Strategy de l a®



EXAMPLES — Chilled Water Insulation

* Chilled water of refrigeration pipes at various
cold temperatures
* Based on:
e 2019 pricing aluminium foil cladding
* Variable energy cost of 8.0 ¢c/kWh
 COP assumed to reduce from 5 to 3
as pipe temperature reduces from

0°C to -24°C

Carbon Warriors ® Energy Efficiency ¢ Sustainability Strategy

Annual Cost Savings (S$/m/yr)

Diameter

Pipe Temperature

Implementation Cost (S/m)

Diameter Pipe Temperature
mm 0 6 | -12 18 | -24
25($ 300/$ 300/$ 300/$ 300 $ 300
40 |$ 330 $ 330 S 330/$ 330 $ 330
65|S 450 S 45.015 45.0 | $ 45.0{5 45.0
150 | $ 580 $ 580/$ 580|$ 580 S 580
Simple Payback (years)
Diameter Pipe Temperature
mm 0 6 | -12 18 | -24
25 55.6
40 39.8
65 44.1
150 27.9




EXAMPLES — Reducing condensing temperature

Pressure (kPa) CoP Savings
Suction Discharge kWh S
- 7 1,010 2.21 - S -
- 7 950 2.29 32,800 S 10,400
- 7 900 2.36 116,900 S 14,700
- 7 350 2.43 138,400 S 17,400
- 7 300 2.52 193,700 S 24,400

Carbon Warriors ® Energy Efficiency ¢ Sustainability Strategy




Case Study: J S Ewers

* Total installed boiler capacity - 30MW

il * Actual load needed 20MW (in 2017)

* Made efficiency improvements

e Thermal screens

* Installed a ring main and buffer
tank

e Reduced load to 9IMW

* Now the next step (Biomass boiler) is
much lower cost and easier to install!




Sustainable action for a betier tomaow

HOW DO WE DO IT?
The Decarbonisation Roadmap

* WHY - Strategy and Leadership

* HOW

1. Improving our process
2. Reducing our energy demand




Sustainable action for a

So what sort of things might be on this roadmap:

e Alternative Generation Tech

* High Temperature Heat Pumps — <85°C at
the moment

e Biomass Boilers — conversion or
replacement

* Electrode Boilers — great for peak demands

* Waste to Energy — could have negative fuel
costs

* Geothermal — option in some areas

* Energy Centres/Hubs — Some in existence
already...




The Right Energy Source

1
(0

Case Study: Pulp and Paper site in the
4 Bay of Plenty
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4. Existing steam from natural gas boiler

 Future steam demand increase of 20
t/h @ 5.5 barg



Carbon Emissions and Cost of Heat @ $30/t CO2e
0.50

0.45
0.40
0.35
0.30

0.25

0.20

0.15

0.10

0.05 l I I l
- e

Coal (sub bit)  Diesel Natural Gas Electricity  Electricity Biomass
(Direct) (HTHP)

Carbon Emission (kgCO2/kWhheat)
Cost of heat (S/kWhheat)

M Carbon Emissions (heat based) ™ Heat Cost

Carbon Warriors ® Energy Efficiency ¢ Sustainability Strategy




Cost of heat (S/kWhheat)

W W
o o
o 5 |
No S

'('I)-

Coal (sub-bit)

Cost of Heat with Increasing Carbon Price

Diesel Natural Gas Electricity
(Direct)
W S30/tCO2e MW S75/tCO2e mS150/tCO2e

Carbon Warriors ® Energy Efficiency ¢ Sustainability Strategy

Electricity
(HTHP)

$0.10
$0.08
: I I III

Biomass

detq®



Sustainable action for a

HOW DO WE ENGAGE?

e How do we visualize the
information?

Poor planning leads to poor results




40,000 ~

~ Foreward ETS cost escalated to $80/TCO2 in 2030
= ~ Based on the Policy Driven price path from the Productivity Commission et al 2018.
e $36,000 =~
Year fl::si’x m NV \»\ - % g
/Kv:nl Emissions S o \ $32’000 » N o
Steam & Cond Maintenance-Group 2021 25 28% S140 | S95 | Se666 \
, $28,000 X
Install Eve Sensors and Reduce Hose !
- aoar | 3% 6% se2 | ss4 | se00 | sm \
Flow Rates-KOK
UV Sterilizers- Group ’; &% 8% s797 | s399 | s2,603 | 370% $24,000 \\
HTHP - MAN 2022 {G)‘: 24 8% 5300 | s145 | s3m: | 15% | 19 g_l‘: $20,000 \ Forward view of
o o= ’ \ .
PREE—— . o o | 66 | s | o 8 : operating costs based
HTHP Effluent - CAN 2024 .:G):. ' T 51,320 $312 [S1,336 | 23% | s12 $16'000 E: ~ on fO rwa rd €sca Iatlo n
e 2 of energy costs
2 Stage Refrig - ELT 2024 IIQ 76% 5150 | S122 | S885 | 81% $12'000 i .
Biomass in Existing Boiler - KOK 2025 Q 6% 0% S500 | -5173 |-51,976 S15
— $8,000
New Mulit fuel Boiler 60:30:10 - CAN 2026 Q 28% 4% $13,700| 51,733 | 51,052 | 11% | S44
Desuperheater - MAR 2026 + 41% 5303 | $95 | Ss03 | 31 54’000
HTHP - ELT 20 1% i 7% $1,100| S66 | -5541 | 2% | S14
7 {9 8. (== = ] [ =y . _— ) -
i = 0 o | | e 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
HTHP - RAN 2028 ,:G):, 3% 3% 5310 | S203 | se1s | 223 | s14
HTHF - RAK o {(*):‘ F pEs AL ot e //5 40,000 ™ Foreward ETS cost escalated to $80/TCO2 in 2030 lm\‘é "
b - - Based on the Policy Driven price path from the Productivity Commission et al 2018. Sions
HTHP for HW - WAl 2030 {*)} % > 31% S500 S29 -S/
: $36,000 90.0%
Electric Boiler - WAL 2030 .{*)} 1hs 30% $1,100 | 5310 |
Electricity Grid Factor Improvement - - v ‘ E‘«{ e $32 000 80.0% —
% < i 3
Biomass Eketricity  JLYS Bicgas @ Final Costings | 523,307| 53,380 >
Qf {f): $28,000 70.0% &
::_-,' Dermand Side I’_-_:Suppl_\ sida /\ _g
[T
€ $24,000 60.0%
S $20,000 0% B
ey B,
Transition roadmap S £
17 w
outlining how the S $16,000 0% 5 c t of ‘reinvestment
. £2 oncept or reinvestmen
projects cascade over 8 P ,
time $12,000 30.0% ‘_; of savings’ to manage the
z transition over time
$8,000 20.0% <
$4,000 10.0%

0.0%

@ s-
deta 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Carbon Warriors e Energy Efficiency ® Sustainability Strategy - ETA Energy Savings - ETA Capital Invested — = Residual Carbon Emissions




Sustainable action for a

SUMMARY

Getting senior buy in is
important!

Set a goal — what are you
trying to achieve?

How do we do it?

1. Improve the process
2. Reduce the demand
3. Changing the energy source




Questions?

Sarah Anderson Ben Pitt

Jono Pooch
Climate Connect Aotearoa EECA DETA Consulting

sarah.anderson@aucklandnz.com Ben.Pitt@eeca.govt.nz jonathan.pooch@deta.co.nz




Visit our website and
sign up to our newsletter

www.climateconnectnz.com



https://www.climateconnectnz.com/

