
AURORA WASTE TO 
ENERGY PLANT

Eight stainless steel tanks were 
constructed as part of a new waste to 
energy plant in Wollert, a Melbourne 
suburb, which opened in 2017. The 
first of its kind in Australia, the 1 
MW biogas facility will divert 33,000 
tonnes of organic waste per year 
from traditional landfill, significantly 
reducing the burden on local landfills.
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Fig 1 - Typical anaerobic digestion plant process

In response to the Millennium Drought, Australian water 
companies have been compelled to use more energy-
intensive solutions for providing water, such as desalination 
and water recycling.  When Yarra Valley Water extended the 
Aurora sewage treatment plant to include recycled water 
provision, the energy costs increased. Renewable energy 
sources such as wind or solar were not viable for smaller 
sized plants such as Aurora. However a waste-to-energy plant, 
strategically located close to the treatment facilities and to 
local food manufacturing, was economically feasible on the 
basis of taking an asset off the grid and/or selling to another 
customer, in addition to exporting to the electrical grid[1].

The ReWaste waste-to-energy plant 
is based on the process of anaerobic 
digestion (AD), the breakdown of 
organic material (also known as 
biomass) by naturally occurring 
micro-organisms in the absence of 
oxygen. The process produces biogas 
which can subsequently be burned to 
produce heat or fed into a combined 
heat and power (CHP) generator to 

produce both heat and electricity 
(Figure 1).
The Aurora facility consists of five 
pre-storage tanks, two digesters and 
a large storage tank. The process 
is heavily automated, and the pre-
storage tanks have sufficient capacity 
to ensure that no manpower is 
needed overnight or at weekends. 
The organic waste feedstock mostly 

comes from cafeterias and restaurants, 
supplemented by fats and oils, 
brewery and dairy leftovers, fruit and 
vegetable waste. It generates enough 
biogas to run the existing sewage 
treatment plant and the recycled 
water facility, with the surplus energy 
(approximately 75%) being sold or 
exported to the electrical grid.
This is the first stand-alone food 
waste processing facility constructed 
by a water utility in Australia.
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Material 
Selection 
Stainless steel was used to 
manufacture the pre-storage tanks, 
digesters and storage tank. It is 
an ideal material for an anaerobic 
digestion plant because of the 
corrosive environments created 
by decaying organic matter which 
contains hydrogen sulphide, chlorides 
and organic acids. Stainless steel 
does not require the application of 
any additional coating, which may 
degrade when in contact with warm 
water containing organic compounds 
over the years of service. In addition, 
stainless steel tanks have low 
maintenance requirements, can be 
installed quickly and typical end-of-
life recycling rates for building and 
infrastructure applications are 92%.

Fig 2 - Overall view of Aurora waste to energy plant

Austenitic stainless steel grade Type 
304 (UNS S30400 / EN 1.4301), 
containing about 18% chromium and 
8.2% nickel, was used for the pre-
storage and storage tanks. 
The most corrosive zone inside a 
digester is the splash or tidal zone 
above the digestate, where corrosive 
substances may concentrate on the 
tank walls during wetting and drying 
cycles. Dirt on the walls may also lead 
to the formation of crevices, which 
can be initiation points for crevice 
corrosion. For this reason, the upper 
part of the stainless steel digesters, 
which are partly in the splash zone 
and partly in the gas phase, were 
made from the more highly alloyed 
grade of austenitic stainless steel 

Type 316Ti (UNS S31635 / EN 1.4571)
which contains about 17% chromium, 
2% molybdenum and 11% nickel. 
The lower part of the digesters 
are permanently submerged in the 
digestate which is a less highly 
corrosive environment, and hence 
grade Type 304 was used.
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Design 
On arrival at the site, the waste is 
stored in the five pre-storage tanks, 
the largest of which is over 340m3 
(9.2m diameter and 5.0m high). The 
other four tanks are 88m3 (5.4m 

Fig 4 - Interior of a stainless steel biodigester, showing the agitator mechanism  
on the left hand side which combines the incoming material with the bacteria

Fig 3 - Stainless steel digesters, thermally insulated with rockwool and clad  
with corrugated carbon steel at the Aurora waste-to-energy plant

Fig 5 - The pump system which feeds the 
substrate into the biodigester in accordance 

with the consistency and characteristics of 
the individual substrates 

diameter and 3.8m high). Two of the 
tanks have stainless steel bases, and 
the others have reinforced concrete 
bases.

The waste is fed into the two stainless 
steel digesters, each with a capacity of 
3573m3 (26.9m diameter and 6.30m 
high) (Figure 3). The substrate is then 
buffered into a stainless steel storage 
tank of 4,530m3 (30.0m in diameter 
and 6.3m high).
Stainless steel tanks have variable 
wall thickness, with the thickness 
increasing lower down the tank as 
the internal pressure due to the 
contents of the tank increases. The 
outer surface of the tank is smooth 
and inner surface stepped. For the 
digesters, the wall thickness varied 
from about 1.5mm for the top ring to 
about 3. 5mm for the bottom ring.
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Fig 7 - Insulating cladding being installed on a tank

Fig 6 - Tank being fabricated on site

Construction commenced in October of 2015 and full operation commenced on 19 May 2017.
The photographs and information for this case study was kindly provided by Weltec Biopower.

Procurement Details
Client:       Yarra Valley Water Authority
Manufacturer of AD plant:    Weltec Biopower
Engineering, Procurement and Construction:  Aquatec Maxcon
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Fabrication 
and 
installation 
The stainless steel tanks were 
constructed on site by bolting together 
individual flat stainless steel sheets 
(1.25 – 1.5m x 2.5 - 3.0m). 
The segment construction allowed 
the parts to be easily transported. 
Additionally,  expensive and labour 
intensive scaffolding was not needed. 
The bolted connections were sealed to 
prevent leakage of gas or liquid. 

The tanks were assembled from top 
to bottom. Ring stiffeners gave the 
tank stability during installation. The 
procedure begins with the top ring 
of the tank. Once the top ring was 
complete, it was lifted up and the next 
ring constructed beneath it. The tank 
wall is secured with an anchoring 
system onto the base and permanently 
sealed. It usually takes about two 
weeks to erect the shell of a stainless 
steel tank (Figure 6 and 7).



www.nickelinstitute.org
communications@nickelinstitute.org

Published  2017

Nickel Institute


