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MODULE 6.1

IMPROVING ENERGY
AND RESOURCE USE
IN DISTILLERIES

There are three short to
medium term focus
areas that have been
identified which can
help distillers improve
their sustainability in
using energy.

Each focus areais
detailed in this module
with practical distillery
case study examples
provided.

DISTILLERS SA—INTRODUCTION
TO SUSTAINABILITY IN DISTILLING

Becoming More Energy
Efficient

A quick way to become
more sustainable is to
reduce energy usage,
use it more wisely, and/or
change energy sources.

Preventing Heat
(or Cold) Losses

Recovering (and Reusing)
Waste Energy

MODULE 6

Smart Energy Procurement
and Management

By getting a better price,
switching energy sources,
or changing how the
distillery operates (with
savings able to then be

used to support other
energy or emission reducing
initiatives).

Understand and Select
the Right Energy Tariffs

Securing the Best
Energy Prices

Scheduling Energy Use
to Reduce Costs

Adopting Renewables
& 100% Net Renewable
Energy

By replacing fossil fuel
sources of energy with
renewable electricity
and/or fuels.

On-site Renewables
& Energy Storage

A Business Case for Solar PV
and/or Battery Installation




MODULE 6.2

BECOMING MORE
ENERGY EFFICIENT

PREVENTING HEAT
(OR COLD) LOSSES

A quick way to become
more sustainable is to
reduce energy usage,

use it more wisely,

and/or change energy

sources.

DISTILLERS SA—INTRODUCTION
TO SUSTAINABILITY IN DISTILLING

Distillers use energy for
heating and cooling in
different plant areas and/or
processes, where heat (or
cold) losses can happen.

Heat or cold losses increase
energy use and cost money,
and can cause worker safety
issues.

The first step in reducing
heat and cold losses is to
identify them in your facility
(this can include both
manufacturing and distillery
door). Inspect plant areas or
processes or use a thermal
camera to help visualise
smaller areas too (Fig. 6-1).

Fig. 6-2 provides examples
of distilling activities where
heat losses can happen,
what can cause them and
potential solutions.
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Figure 6-1

Examples of thermal
camera images for heat
losses from refrigerated
glycol systems and a hot
water supply to a tank

Image source: Independent Brewers
Association Sustainability Guide
(Independent Brewers Association,
December 2021)

Figure 6.2

Example checklist to
identify heat losses
in your distillery

Use the checklist to identify where
heat losses could be happening,
what causes them and potential
solutions.

Missing insulation on
hot water systems

Missing insulation

on glycol systems

Activity Heat (or Cold) Loss Sources Potential Solutions

[J Steamand Exposed surfaces or old Where not required for
electric stills insulation: Stills, reflux distilling sensory

columns, and pipework. performance or visual
display, insulate exposed
surfaces.

[] Steam Exposed surfaces or old Insulate exposed surfaces
boilers & insulation: Boiler(s), steam on boiler(s), steam (supply)
supply supply pipes, the Still jacket, and condensed water
pipework and condensed hot water return pipes, pipework

return pipework. and valves and hot water
return tank.

Pipe leaks and faulty steam  Organise an inspection and

traps in pipework. fix leaks and steam traps.

[J Hot water Exposed surface(s) or old Insulate supply pipework
supply(ies) insulation: supply pipework, and/or heat exchanger

heat exchanger surfaces.

surfaces.

[J Refrigerated

Exposed surface(s) or old

Insulate the glycol heat

glycol insulation: heat exchanger,  exchanger, storage tank,
systems storage tank and/or and/or pipework including
distribution pipework and valves.
valves.
[J Mashing Exposed tank surface(s) or  Insulate the tank surfaces.
tanks or old insulation.
refrigerated

wine storage

[J Cool rooms

Non-insulated or old
insulation walls, cracks
or leaks, open doors.

Fix any leaks, replace
and/or upgrade simulation,
install plastic strip curtains,
automate door opening
and closing.




PREVENTING HEAT LOSS
DISTILLERY EXAMPLE

INSULATING THE BASE OF
A COPPER POT STILL

A distiller has a 2,000L
copper still that was
electrically heated.
The base and side wall
surfaces are not
insulated (and exposed
metal surfaces).

These surfaces were
too hot (up to 95°C) and
unsafe to be around
during still operation,
ittook along time (up
to 5to 6 hrs) to heat the
still up, and electricity
demands were high
because of heat losses.

Sustainability Solution

50mm rockwool insulation
(with R value of 1.5) was
added to the base of the
still, and 20mm thick wood
slats (R value of 0.5) used to
insulate side walls (Fig. 6-3).

This insulation was
estimated (through energy
balance analysis) to reduce
heat losses by over 50%,
decreasing electricity
demands by nearly 16% or
14,300kWh (Fig. 6-4) of
electricity worth $5,720 per
annum (at 40¢/kWh).

The cost was about $4,500
to buy and install the
insulation and wood slats,
so the energy savings paid
for themselves in less than a
year. Plus, the still was safer
for staff to work around and
it heated up within 4 hours,
saving operating time and
labour costs too.

Figure 6-3

Copper still after wood
slats and insulation on
base installed

Figure 6-4

Results from energy
balance analysis to project
heat loss reduction
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MODULE 6.3

BECOMING MORE
ENERGY EFFICIENT

RECOVERING (AND REUSING)
WASTE ENERGY

Distillers can use hot
and cold process fluids
(e.g., hot wort after
mashing, still hot
condenser water) to
recover energy in their
production process,
and reuse waste

heat produced from
utilities too (e.g., from
refrigeration condenser,
from air compressor).
Cold or hot energy can be
recovered and reused with a
plate and frame or tube in tube
heat exchanger (Fig. 6-6) to
transfer heat or cold from one

liquid to another where it can
be reused.

Analysis of energy recovery
opportunities often require
knowledge of heat transfer and
energy balance equations.
Distillers may require further
advice.

DISTILLERS SA—INTRODUCTION
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Figure 6-5

Examples of potential
energy recovery
opportunitiesin a
distillery

These initiatives can avoid energy
ordinarily needed to heat or cool,
reducing gas energy and/or electricity
usage and costs.

A useful guide is 10°C of heat or cold
recovered from 1,000L of water =
42MJ of energy recovery to reduce
gas or electricity energy otherwise
needed.

Figure 6-6

Example of how a plate
and frame or tube in tube
heat exchanger (pictured)
can recover energy from
hot wort and use it to
pre-heat another fluid

MODULE 6

Activity

Potential Energy (Heating or Cooling) Recovery Opportunities

] Wort production/Mashing

Energy from hot wort at 60 to 70°C or pot ale at 80 to 90°C in a still can
pre-heat water from 15 to 20°C to 40 to 70°C, lower the wort temperature for
fermentation without needing refrigeration and/or enable safer disposal of the
pot ale. Refer to Fig 6-4 & 6-5 for an example of how a counter-current tube
heat exchanger can recover energy from Hot wort and use it to pre-heat
another fluid.

Hot condenser water from a still can be fed directly to an insulated tank, so it
can be directly used for wort production, even if kept until the next day.

[0 still operations

Hot condenser water from the still can be kept and allowed to cool in tanks or
by using an air-cooled radiator and reused the next day, reducing energy
needed to produce or supply the water or cool it by refrigeration.

Hot pot ale or condenser water can be used to pre-heat grape spirit or whisky
wash before or when it is being charged to the still, to reduce (gas or electrical)
energy needed for distilling.

Hot water from condensed steam, where used for still heating, can be returned
to gas boiler and energy recovered to reduce the gas needed for steam
production.

[] Steam boilers

Flue gas from boilers can be up to 250°C, part of which can be recovered to
pre-heat boiler water feed (using an economiser).

[ Refrigeration plant

Rejected heat from refrigeration plant condensers can be captured and reused
to pre-heat water, e.g., to 30 to 45°C.

[J Air compressors

Waste heat from air compression plant can be captured and reused to pre-heat
water, e.g., to 40 to 50°C.

Hot wort in
~60-70°C

—

Cooling fluid out
~50-55°C

a) Tube-in-tube heat exchanger

Countercurrent flow

Cold wort out

; ~25-30°C

Energy exchange

Cooling fluid in
~20°C

b) Plate-and-frame heat exchanger



DISTILLERY EXAMPLE

ENERGY RECOVERY BY
REUSING WASTE HEAT &
AVOIDING REFRIGERATIVE
COOLING

Spirits production is
an energy intensive
process. The use of
electricity during
spirits production

has significant cost
and emissions impacts
associated with it.

Sustainability Solution

A distiller reduced their
electricity usage and bills
through several energy
recovery initiatives (Fig. 6-8)
to reuse waste heat or avoid
refrigerative cooling
demands:

1. Using the still condenser
to heat water to 60 to
T70°C for use as hot liquor
for mashing malted
barley to reduce electrical
heating needed in this
process.

2. Using hot still residues to
pre-heat whisky wash
through a tube-in-tube
heat exchanger to reduce
electrical heating need
for the still.

3. Re-circulating still
condenser cooling water
through storage tanks
and an air-cooled radiator
to avoid refrigerative
cooling (or using
additional freshwater).

The initiatives saved up to
40,000kWh of electricity
and at least $16,000 in costs
per year (Fig. 6-7).

Figure 6-7

Summary of energy and
cost savings, capital cost
and simple paybacks for
energy recovery initiatives
for Distillery example

Energy Recovery Waste Heat Energy Cost Capital Payback
Initiative Recovered Saving Saving Cost
1 Reusecondenser 170,000L water, 10,000 kWh $4,500pa $6,000 1.4 years
water as 50°C heat electricity
hot liquor = 36,000 MJ
2 Usestill residues 100,000L water, 6,400 kWh $2,900pa $20,000 6.9 years
to pre-heat stillfeed 55°C heat electricity
=23,000 MJ
3 Condenser close 200,000L water, 7,000kWh $3,200 Net $12,000= 4 years
loop water recovery 60°C cooling electricity $25,000 (closed
to avoid glycol =50,400 MJ (includes chiller loop system)
refrigeration COP) ® -$13,000
demand (avoided

cooling plant) @

(1) Chilling plant has COP of about 2,
halving electricity requirement. Closed
loop system water recovery can avoid
buying an extra 20kW cooling capacity
chiller.



Figure 6-8

Energy recovery
practiced by a distillery
producing whisky

Hot condenser cooling water was
directly reused as hot liquor for mashing
malted barley, still residues were used
to pre-heat whisky wash before
distilling, and other condenser cooling
water (not reused for hot liquor) was
recirculated through storage tanks and
an air-cooled radiator.

Hot Ligour Tank Cooling Water Air Radiator
(70°C) Tanks

Milled
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N
Still Residues
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Wash Wash ] w

Mash/ Heat Exchange Fermentation Heat Recovery Still Primary
Lauter Tank (28°C-ambient) Hearts from (94-100°C) Condenser
(60°C) Wash Run A4
(24-25%

\L v/v ALC)
Spent Grain CO2 Emissions Pot Ale
Spiri? Run Hearts from
Residue Spirits Run
(67-69%
v/v ALC)

Spirit Product Reflux Barrel Storage Whisky Product
Storage Condenser (45-50% v/v ALC)
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MODULE 6.4

SMART ENERGY
PROCUREMENT
& MANAGEMENT

UNDERSTAND AND SELECT
THE RIGHT ENERGY TARIFFS

How a distiller procures
energy and manages
their energy usage

can lower their energy
costs, reduce emissions,
and free up cash flow
toinvest in energy
efficiency initiatives

or renewables.

DISTILLERS SA—INTRODUCTION
TO SUSTAINABILITY IN DISTILLING

It is important for distillers
to understand what type of
energy user they are and
the tariffs available to them
to procure.

Tariff charges and costs
seen by SA distilleries for
electricity, natural gas
(pipeline supplied) and LPG
vary significantly (Fig 6-9)
and are dependant on:

Type of energy a distiller
is buying (procuring)

For example electricity,
natural gas, LPG or diesel

How much energy is used
Whether you are small or
large/bulk user

Type of tariff & cost
structure

This can be dictated by
whether you are small or
large/bulk user.

— Small users often have
less flexibility and need to
accept higher charges
(Fig. 6-10).

— Large users usually
access more
sophisticated tariff
arrangements which
deliver cheaper energy
rates (Fig. 6-11).
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Figure 6-9

Different tariff structures
and energy costs for the
procurement of electricity,
natural gas and LPG

* Thresholds for electricity and gas small and large users
are set under the South Australian National Energy Retail
Law (Local Provisions) Regulations 2013.

~ Government environmental schemes include renewable
energy certificates (LGCs and STCs) under the Australian
Government Mandatory Renewable Energy Target & South
Australian Retailer Energy Productivity Scheme (REPS).

Energy Procured Small User Large (or Bulk) User
Electricity Threshold* <160 MWh/year =160 MWh/year
Tariff Type Supply charge Energy usage charges

and Cost Daily or monthly rate charged
Structure by retailer.
Energy supply charge

$/kWh used, covers all costs
for retailer to buy and supply
electricity, can be time-of-use

(TOU) based.

Export tariff

$/kWh for retailer to sell
surplus site solar PV back
to (electricity) market.

$/kWh for retailer to buy electricity from generator,
typically TOU-based (e.g., peak, off-peak, etc.).

Export tariff

$/kWh for retailer to sell surplus Solar PV to market.
Network charges

$/kWh for usage and $/kVA demand for Network utility
to carry electricity from generator to customer, can
TOU-based too.

Environmental charges $ per kWh for retailer to pay for
government environmental schemes”.

Market & regulatory charges

Rates set by the electricity market regulator.

Metering charge

Annual or monthly charge for meter to be read.
Retailer supply charges Contract-period fixed daily or
monthly charge by retailer.

Comparative $0.40 to $ 0.55/kWh $0.25 to $0.40/kWh
cost range (20 to 30% cheaper)
Naturalgas Threshold*  <1,000 GJ/year =>1,000 GJ/year
Tariff Type Supply charge Supply charge
and Cost Daily or monthly rate charged Daily or monthly rate from retailer.
Structure by retailer. Energy supply charge
Energy supply charge $/GJ used for retailer top buy gas from supplier,

$/MJ covers all costs for

retailer costs to supply gas to

customer, can be single or
tiered rate(s).

can be single, tiered and/or market rate(s).

Network charge(s)

Fixed and/or $/GJ charges from gas supply pipe owner.
Market charge(s)

To the gas market regulator.

Environmental charge(s)

$/GJ charges paid by retailer for government
environmental schemes *.

Comparative $35 to $60/G)J $15 to $35/GJ
cost range (Up to 50% cheaper)
LPG Threshold* Typically, 45 and 90 kg Bulk LPG Bullets: From 0.5 tonne up to 3 tonnes.

cylinders but can be up
to 210kg cylinders.

Tariff Type Cylinder supply cost

and Cost Usually single price per

Structure bottle, which can vary
depending on market cost
of LPG.

Delivery cost
Separate charges (if not

included in supply cost) for
delivery to customer site (and

pick-up of empty bottles).

Supply charge

Delivery-based rate charged by supplier.

Energy supply charge

$/Litre LPG, can be fixed for duration of a contract or
market dependent (e.g., pegged to domestic or
international LPG price index.)

Equipment charges

$/Litre LPG or /month, if supplier providing bullets and
associated equipment for customer, can be included in
supply charge or separate, value depends on contract
term and supplier costs.

Comparative $50 to $70/GJ
cost range

$25 to $35/GJ
(Up to 50% cheaper)




Figure 6-10

Example of small
user electricity tariffs
and charges

There is usually a single higher charge
rate for energy supplied. This charge
already includes (and doesn't list) other
supply charges (e.g., network,
environmental, metering, market, etc.).

$0.45
1%
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<
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o
o
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2
£ $0.10
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Q@
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-2% -1%
-$0.05
Small user Large user
@ Variable @ Fixed @ Export
Charge Component Quantity Units Rate Supply Charge(s)
Per year $exc. GST $exc. GST %
Supply charge 365 Days $2.00 $730 1%
Energy charges 160,000 kWh $0.42 $67,200 99%
Solar feed-in tariff -$30,000 kWh $0.05 -$1,500 -2%
Total $66,430 100%
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Figure 6-11

Example of large user
annualised electricity
tariffs and charges for
160,000 kWh of energy
supplied

Supply costs are broken up and
charged separately with different fixed
and variable charges. It is more complex
but usually delivers a lower cost.

This framework can be different
depending on the network tariff
selected and how a retailer structures
the energy usage charges.

* MRET - Mandatory Renewable Energy Target, LRET —
Large renewable energy target, SRES = Small renewable
energy scheme, REPS = Retailer Energy Productivity
Scheme, AEMO = Australian Energy Market Operator,
Peak energy usage times in South Australia are usually
TAM to 9PM weekdays with off-peak all other times. “Peak
kVA times for network charges are usually 4PM to 9PM,

November to March.

Charge Component Quantity Units Rate Supply Supply Charge(s)
Factor
Per year $exc. GST $exc. GST %

Energy Charges
Import Peak 60,000 kWh $0.15 110 $9,900

Off-peak 100,000 kWh $0.10 110 $11,000
Export -30,000 kWh $0.01 110 -$330
Sub-total $20,570 36%
Network Charges
Usage Peak* 60,000 kWh $0.08 $4,800

Off-peak* 100,000 kWh $0.05 $5,000
Demand Peak kVA* 30 kVA $100 $3,000

Anytime KVA 35 kVA $40 $1,400
Access charge 365 days $0.80 $14,200
Sub-total $28,400 50%
Environmental
MRET* LRET 160,000 kWh $0.010 110 $1,760

SRES 160,000 kWh $0.008 110 $1,408
REPS* 160,000 kWh $0.001 $160
Sub-total $3,328 6%
Other Charges
AEMO* Pool fees 160,000 $0.0005 110 $88

Other 160,000 $0.0030 110 $528
Metering 365 Days $8.00 $2,920
Retailer ServiceFee 12 Months $50.00 $600
Sub-total $4.136 7%
Total $56,434 100%




MODULE 6.5

While competition helps
obtain the best price, in

Figure 6-12

ggégaggﬁgﬁ_}f energy procurement, timing Annual volume weighted
& MANAGEMENT (of approach to market) can average 30-minute

SECURING THE BEST
ENERGY PRICES

Going to market and
obtaining quotes
from multiple retailers
or suppliers can help
with securing the

often be the most important
factor. Nearly all energy
pricing is dependent on
market conditions, and it
can be best to procure and
lock in future prices when
market troughs happen.
(Fig. 6-12)

There are 2 types of
contracts you can enter into

electricity prices in the
National Energy Market
since 1989

This chart only shows an annual average,
within a year there is additional
variability from month to month and day
to day. Data Source: Australian Energy
Regulator (AER).

best energy price. with any energy supplier: 200
Fixed Price forward
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natural gas business users, A contract where pricing for [\
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electricity, gas and/or LPG a 100
suppliers (e.g., AGL, Origin Unfixed Price Contract g
Energy, Momentum Energy, A contract where pricing 5 80
Alinta, Energy Australia, can change with time @
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https://www.energymadeeasy.gov.au/
https://www.asxenergy.com.au/futures_au
https://www.asxenergy.com.au/futures_au
https://www.asxenergy.com.au/futures_au
https://www.aemo.com.au/Energy-systems/Electricity/National-Electricity-Market-NEM/Data-NEM/Data-Dashboard-NEM
https://www.aemo.com.au/Energy-systems/Electricity/National-Electricity-Market-NEM/Data-NEM/Data-Dashboard-NEM

MODULE 6.6

SMART ENERGY
PROCUREMENT
& MANAGEMENT

SCHEDULING ENERGY
USE TO REDUCE COSTS

Many energy tariffs are

time-of-use (TOU)
dependent. Peak
energy usage and

high network tariffs in
South Australia mostly
coincide with business
hours on weekdays,

e.g., TAM to 9PM,

when most distillers

are operating their
distilleries.

DISTILLERS SA—INTRODUCTION
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Taking advantage of TOU
strategies in distilleries
could mean either:

— Rescheduling and
altering distillery
operations to take
advantage of off-peak
low price tariffs; OR

— Aligning distillery
operations with surplus
on-site solar PV
generation during the
day to maximises Grid
displacement and
minimise export back
to the Grid which has
alesser value.

Consideration should be
given for the costs that
might be associated with
additional automation,
labour and/or equipment
investment to achieve
effective TOU strategies.

Distilleries should calculate

the benefits of this in their
own setting.

MODULE 6

Figure 6-13

Examples of TOU
scheduling strategies
in distilleries

Examples of TOU scheduling strategies

for distillery activities to exploit off-peak
pricing (when reversed) or on-site solar

PV generation.

Plant Area/Strategy TOU Low Price Tariff Strategies Solar PV Generation Strategies
Refrigeration Tank hyper-cooling Insulate and hyper-cool tanks at night Flip (reverse) TOU strategy so tanks
plant during low price during off-peak pricing, to create are refrigerated during the day when
periods thermal inertia, allowing temperatures solar PV is available.
to rise during the day when not
refrigerated as much.
Phase-change Invest in an ice/phase change tank that  Flip (reverse) TOU strategy so water ice
glycol cooling is refrigerated and frozen using glycol at tank is frozen during the day when
storage during low night during-off peak prices, then used  solar PV is available.
price periods the next day to cool the glycol without
using refrigeration plant.

Distilling Automate still to Automate the still to start heatingupin  Flip (reverse) TOU strategies so
start-up and pre- early hours when off-peak pricing is distilling activities and electricity
heat during low available, so ready for when staff arrive  demands happen during day when
price periods in morning for a still run. solar PV available.

Automate distilling Fully automate distilling process with
process for low remote monitoring and alarms so can
price period start operation in evening and operate
operation through night or on weekends when

off-peak pricing is available.

Hot water Pre-heat water and If electric heating used, schedule Flip (reverse) TOU strategy so
heating store in an insulated heating during off-peak period and pre-heating water when solar PV

tank during low store in an insulated tank for when available.

price periods needed.
Distillery Only operate on If on a suitable TOU and/market-based  Flip (reverse) TOU tariff and operate
operation days or periods tariff, do not operate distillery on days Distillery in periods when high levels of
demand when pricing is low or in periods when pricing is high. Solar PV are available.
management




MODULE 6.7

ADOPTING RENEWABLES
&100% NET
RENEWABLE ENERGY

ON-SITE RENEWABLES
& ENERGY STORAGE

To replace Grid
electricity distillers can
install their own on-site
renewable generation,
e.d., solar PV, wind,
biogas production,
including storage to
replace non-renewable
energy.

A useful resource for
considering on-site
renewables are 2022
reports by AgriFutures
Australia on alternative
energy opportunities for
rural industries.

> AgriFutures Australia
> Solar PV

> Battery Storage

> Bioenergy

> Wind Energy

> Hydrogen

DISTILLERS SA—INTRODUCTION
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Solar PV & Batteries
Distillers can install solar PV
(usually rooftop), which can
have lower up-front cost
with Australian Government
subsidies when system size
<100kW.

This decision is often based
on cost savings, not always
sustainability as South
Australia’s Grid supply
already has 71% renewable
energy content.

Solar PV is only available
during the day when
generation can displace and
reduce Grid usage—which
delivers the main cost
savings. If sized larger than
the distillery requires, Solar
PV will export surplus
generation to the Grid,
which can earn some
revenue, but feed-in/export
tariffs paid by retailers can
be of low value (e.g. < 5to
6¢/kWh).

MODULE 6

Batteries keep surplus solar
on site to replace Grid
usage once generation
stops—but remain
expensive with long
investment paybacks.

There are opportunities for
batteries to join virtual
power plants (VPPs) offered
by retailer or battery
suppliers, where they can
earn extra revenue—which
may improve their business
case (but not always).

A business case for Solar
PV and/or batteries can
require complex
considerations, including
grid connection approval
requirements, and costs.

SYN

S—

Wind Energy

Can be more expensive than
solar PV, only available
when wind blows, can have
visual impact, and cause
bird strike and noise issues.

Bioenergy

Caninvolve large volumes
of organic resources,

e.g., to produce biogas or
biomethane by anaerobic
digestion, which may need
to be imported and/or
paid for unless avoiding a
disposal cost.

12


https://agrifutures.com.au/
https://agrifutures.com.au/product/alternative-energy-opportunities-for-rural-industries-short-report-2-solar-pv/
https://agrifutures.com.au/product/alternative-energy-opportunities-for-rural-industries-short-report-3-battery-storage/
https://agrifutures.com.au/product/alternative-energy-opportunities-for-rural-industries-short-report-4-bioenergy/
https://agrifutures.com.au/product/alternative-energy-opportunities-for-rural-industries-short-report-5-wind-energy/
https://agrifutures.com.au/product/alternative-energy-opportunities-for-rural-industries-short-report-6-hydrogen/

DISTILLERY EXAMPLE

TOKW SOLAR PV ONLY
INSTALLATION

A distiller uses 120,000
kWh/year of Grid
electricity, which costs
$48,000 exc. GST.

To reduce Grid supply
costs and emissions,
they look to install a
Grid connected 70kW
rooftop Solar PV system
to generate 108,000
kWh/year.

Sustainability Solution

Using Grid supply interval
data and solar PV
generation data from a
supplier, they work out 55%
of solar PV generation will
displace distillery site
demand with balance (45%)
exported back to Grid.

This information is used to
assess the business case
and emission savings

(Fig. 6-14):

— The system could cost
about $63,000 to install.

— It could deliver net cost
savings of about
$23,000/year once Grid
displacement, export
revenue/credits and
operating and
maintenance costs are
considered.

— The simple payback
on investment could be
2.7 years.

The next important step for
the distiller is to check with
South Australian Power
Networks on connection
approval for the system.

Figure 6-14

Solar investment alone

Category Description Value Units Calculations
Site usage Annual Grid usage 120,000 kWh/year A
(& site demand)
Bas.eli_ne Emission factor 0.25 kg CO2-eq/kWh B1
emissions
Estimated Grid 30,000 kg CO2-eq/year B2
supply Emissions
Grid supply Variable cost/tariff $0.40 /KWh C1
Annual cost $48,000 /year C2=AxC1
Solar PV Size 70 kW D1
Cost Installed $63,000 D2 =D1xD3
Unit Cost $0.90 /W D3
Generation 108,500 kWh/year D4
Site usage/displacement 58,500 kWh/year D5
(54% of site demand)
Export surplus 50,000 kWh/year D6 = D4-D5
Energy savings  Grid supply Remaining usage 61,500 kWh/year E1=A-D5
Cost $24,600 /year E2 = E1xC1
Saving $23,400 /year E3=C2-E2
Emissions 13,375 kg CO2-eq/year E4 = E1xB1
Export Tariff $0.05 /KWh E4
Revenue/credit $2,500 [year E5 = D6%E4
Total energy savings $25,900 E6 = E3+E5
System costs Operating & $1,575 /year F1
Maintenance (O&M)
Life Cycle $2,835 /year F2
Sub-total $2,835 /year F3=F1+F2
Net cost benefit $23,065 /year G=E6-F3
Simple payback 273 Years H=D2/G
Emission savings 14,625 kg CO2-eq/year 1=B2-E4




DISTILLERY EXAMPLE

TOKW SOLAR PV AND
100KWH BATTERY
INSTALLATION

The same distiller
considers integrating
battery storage to
capture solar surplus
exported to the Grid
and retain it to reduce
Grid consumption
even further.

Sustainability Solution

The supplier offers a
100kWh battery storage
system at an extra cost of
$85,500.

This system has a 95%
Depth of Discharge, which
means that 95kWh per day
of electricity can be stored
and a 90% cycle efficiency,
where 0.9kWh is discharged
for each 1kWh stored.

The battery is not charged
full every day depending on
surplus Solar PV available.

This information is used

to assess the business
case and emission savings
(Fig. 6-15 & 6-16):

— The battery could
capture and displace
another 23,500kWh of
Grid supply.

— The battery investment
alone has a poor payback
(>20 Years)

— But when combined with
Solar PV, the payback
could be <6 years.

Figure 6-15

Battery investment alone

Category Description Value Units Calculations
Battery size Rated storage 100 kWh M1
Depth of discharge 95% M2
(DoD)
Usable storage (at 95.0 kWh M3 = M1xM2
DoD)
Cost Installed $85,500 M4 = M1xM5
Unit cost $900 /KWh M5
Battery storage = Charge-discharge cycles 365 Jyear N1
Average charging level 5% N2
Solar PV surplus captured 26,000 kWh/year N3 = N1xN2
Residual site export 24,000 kWh/year N4 = D6-N3
Cycle efficiency 90% N5
Additional Grid displacement 23,400 kWh/year N6 = N3xN5
Energy savings  Solar surplus revenue lost -$1,300 Jyear O1=N3xE4
Additional Grid savings $9,360 Jyear 02 =N6xC1
Total energy savings $8,060 Jyear 03=01+02
System costs Extra O&M $1,710 /year P1
Life Cycle (batteries) $2,850 Jyear P2
Sub-total $4,560 /year P3=P1+P2
Net cost benefit $3,500 /year Q
Simple payback 24.43 Years R=D4/Q
Extra grid 5,850 kg CO2-eq/year S =N6xB1
emission savings
Figure 6-16
Combined solar PV/
battery system
investment
Category Description Value Units Calculations
Total cost $148,500 Jyear U =D2+M4
Total net cost $26,565 /year V=G+Q
benefit
Simple payback 5.59 Years X=U/NV
Emissions Reduction Volume 20,475 kg CO2-eq/year Y=1+S
% 68% kg CO2-eq/year
Residual left from Grid usage 9,525 kg CO2-eq/year Z=B2Y




DISTILLERS SA—INTRODUCTION
TO SUSTAINABILITY IN DISTILLING

Activity

Solution

O Understand what type of energy you

use in your distillery, the size of user
you are and go to market to secure
the best price

1. Calculate your distillery’s energy usage (LPG, electricity, gas)
—establish a baseline

2. Identify the type of user you are (small/large bulk)

3. Understand the energy tariffs available and charges

4. Go to market to obtain quotes from multiple retailers or suppliers
to secure the best price

Set simple measurable targets for
energy reduction within business
operations

Set measurable targets for energy reduction and develop a strategy and actions for
achieving those targets. Integrate with existing quality or environmental management
policy or system(s) to support successful implementation.

Monitor and measure performance including recording quarterly energy usage.

Identify heat or cold losses within
all areas of the distillery and during
production

Audit your distillery production process, cellar door and production site to identify
where heat or cold loss and/or wastage could be prevented and/or recovered.

Inspect plant areas or processes or use a thermal camera to help visualise smaller
areas too.

Establish a plan for investing in equipment or cost-effective solutions for reducing
heat by becoming more energy efficient or circularising these losses into production
activities.

Investigate Time of Use strategies
across the business to reduce the
price you pay for energy

Research and understand the Time Of Use tariffs that currently are being charged
during your distillery operational times. Review and consider rescheduling and/or
automating distillery operations to take advantage of off-peak low prices, or align
with surplus on-site solar PV (if you have it).

Replace lighting

Replace older office of plant/warehouse lighting with energy efficient LED lighting to
reduce electricity demands.

|

Reduce energy usage during
fermentation

Review and research production inputs and techniques (changes in yeast strains,
malted barley, wort preparation, fermentation temperature control) to identify and
understand variabilities in fermentation yield. Experiment to achieve higher and
consistent fermentation yields. This can reduce the amount of energy needed for
production (as well as resource inputs and water too).

Perform a cost-benefit analysis of

installing your own on-site renewable

energy generation and storage

Seek advice or perform your own research into installing your own on-site renewable
energy generation and storage to reduce non-renewable energy use.

MODULE 6
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Become a Member
of Distillers SA

Distillers SA is the industry
association of choice for
South Australian spirit and
liqueur makers, offering
South Australian distilleries
the opportunity for business
growth, support and
industry representation.

As a member, you'll gain
access to a robust network
of local industry experts and
training, receive valuable
insights into market trends
and regulatory changes,
and enjoy attending our
quarterly networking events
across the state.
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Membership also gives SA
distillers free access to
national resources and
support from the Australian
Distillers Association,
including access to national
sustainability resources
and information.

Distillers SA fosters
collaboration and innovation
within the industry, and
membership is open to any
person or company invested
in furthering the integrity
and innovation of distilling
in South Australia.

> Become a Distillers
SA Member
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