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Over pressure protection
for pressure sewer systems

By David Fletcher & Stephen Wallace

Pressure sewer systems have been around
on a global basis for more than 30 years
and have proven robust, reliable and the
most cost effective solution (on a whole-of-
life cost basis) in many applications.

In the context of Australia, the first true
pressure sewer system was installed at
Tooradin in South East Water’s region.
Tooradin is very flat and had a major issue
with grey water retention at the street
level, hence South East Water’s
requirement to upgrade the system.

The pressure sewer system installed was
supplied by Environment One and has
operated for more than four years with a
mean time between service calls
(MTBSCs) of greater than 15 years (data
supplied by SE Water), well above what
was expected by the client or in fact
estimated by the supplier (MTBSCs
typically run at greater than 10 years).

Thousands of installations later, in a
very challenging project, it became
apparent that although the water being
discharged was very similar to that in the
United States, the polyethylene piping
supplied in Australia was rated very differ-
ently from that available in the Untied
States, in fact so different that any of the
off-the-shelf grinder pumps available in
Australia could have pushed the piping to
failure in the unlikely event that service
personnel inadvertently left specific
isolation valves shut for an extended
period of time. The issue here was not the
ability of the pump to produce enough
pressure to cause deformation or even
failure of the pipe, rather the potential for
extreme static system pressures coupled
with the pump discharge pressure
becoming greater than the working
pressure of the polyethylene pipe.

Following is a brief discussion of over
pressure in pressure sewer systems, when
you should consider it, how to deal with it
and various methods of preventing it
along with specific issues that must be
evaluated to ensure that the solution
provided is the correct solution for your
application. It should be noted that this is
not considered to be a definitive work;
however, the issues identified will provide
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robust, reliable and a cost effective solution in many situations.

a good start point for anyone designing
pressure sewer systems.

What is over pressure?

Over pressure is a condition where the
sum of the static head and the pump
discharge pressure approaches the
working rating of the pipe network. This
can be made from high pressure pumps,
high static head or most likely a combi-
nation of the two. In addition the over
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pressure condition can be exacerbated by
the selection of an inadequately rated
piping material.

When should over pressure be
considered?

Over pressure is not limited to any specific
applications and, as noted above, it can be
the result of a combination of factors. As
such, over pressure should be considered

when designing any system. Environment
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One recommends that the conditions be
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Table 1. System pipe sizes and the required flow rates to move solids through

analysed by a professional in all cases, the system
espec1ally I -areas Of. SIgnlflcant- relief Pipe Size (mm) Required flow Number of Litres per metre Approx metres
(>40 m), when pumping downhill and rate to flush pipe stations required of pipe of pipe to be
when piping is only available in specific s) to provide flushed using
. flowrate number of

classes (for example PN 12.5 pipe may not EpAs
be suitable for a specific application and column 3
may create an over pressure condition, 40 0.58 1 0.8 750
this could be eliminated by using a high gg 2?2 é ;3‘5‘ ggg
rated product, for example PN 16). 75 1.74 3 2.92 616

. 90 3.47 6 4.18 861
How to deal with over pressure 110 521 9 6.22 868
conditions 125 6.94 12 8.01 900

Based on

Ultimately, the best means of dealing with
over pressure conditions is to design them
out, a little thought and some good ol’
fashion Aussie ingenuity can go a long way.
Where this is
electrical/mechanical solution may be

not possible, an
sought.

There are many of these available and
each has its place, the key is knowing when
to use what. Environment One currently
offers three electrical/mechanical
solutions to over pressure conditions.
These include:
® a pressure transducer mounted on the

pump discharge line of the pump;

® a proprietary current measuring device;
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If you're like most engineers, you hate all

We'll run them through our design

1. a flushing velocity of 0.6m/s (minimum)

2. anominal 600L station capacity, will vary with different models

3. Polyethylene PN 16 PE 100 pipe to AS 4130

e the ‘M3’ rotor stator combination.
Pressure transducers are commonly
available and have the benefit of being
adjustable to cut the pump at a variety of
different discharge pressures. The down-
side of the pressure transducer is that
these devices were never designed to
operate in a tank full of sewage and as
such have proven unreliable. Should
pressure transducer’s be used, it is
important that the impact of such a device
on the system be considered. Some

With NO budget blowouts.

specific considerations that should be
addressed include:

® system recovery after a power outage;

¢ flushing capabilities;

¢ airlocking.

These issues will be discussed in further
detail below.

Current measurement relies on the
motor drawing a specific current at a
specific discharge pressure. These units
have proven very successful and have an
excellent track record in the Australian

When you consult us, ask us about soil

program (the result of 15 years evolution)
that incorporates appropriate Australian

layers. We'll advise you so you can then
plant out while still maintaining the

the difficulties that come with a project
that requires retaining walls.

Still thinking of doing it the

Standards AS3600 and AS4678.

Now, you have a real choice—
1. Do it the HARD way. Sweat through
the research and calculations needed
to carry out this design-specification.
2. Or you can do it the EASY way.
Here's how:
Consult Concrib AT NO COST, take
advantage of our long expertise in crib
and concrete sleeper walls.

parameters.

Talk to us about your design parameters.

Australia-wide service

Talk to a friendly, helpful Conrib consultant now. We are available around Australia. You'll find one in:

Cairns
Jim Harris
Ph 0438 662 299
F (07) 4045 5500

Brishane
Concrib Pty Ltd

Ph (07) 3375 1800
F (07) 3375 1777
E conrib@ecn.net.au

You get a design spreadsheet which
nominates required wall size to meet your

This preliminary design defines EXACTLY
what materials are involved.
Yes! All this is free!

From there you get the budget proposal,
and you can present your package to
your client, knowing it WILL WORK.

Newcastle

Ph (02) 4944 7711
F (02) 494493911 M

hard way?

structural integrity of the wall.

If you don't benefit from our expertise,

really necessary.

very poor value for money.

A blank canvas for
landscaping!

and especially aesthetics.

Sydney

Retainin,

Sydney
(Sth Coast)

swide Retaining ~ CO

Ph (02) 9651 5055

0418 474 003  Ph 0414 563 544

F (02) 9651 5145

you're likely to err on the conservative
side ... using far more materials than are

Up goes your budget. Your client gets

Your client cares about cost, durability

Melbourne

Ph (03) 9729 5777
F (03) 9729 5077

Done this way, your crib retaining wall
can be just like a garden, with the correct
soil and suitable flowers, creepers or
shrubs. Like a garden, it will become a
very attractive feature.

www.concrib.com.au

Adelaide
Retaining Wall
Indu Sivil P/L

Ph (08) 8384 4911
F (08) 8384 4862

tri P/L











