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FOREWORD

The intent of Design Standards is to specify requirements that assure effective design and delivery of fit for
purpose Water Corporation infrastructure assets for best whole-of-life value with least risk to Corporation service
standards and safety. Design standards are also intended to promote uniformity of approach by asset designers,
drafters and constructors to the design, construction, commissioning and delivery of water infrastructure and to
the compatibility of new infrastructure with existing like infrastructure.

Design Standards draw on the asset design, management and field operational experience gained and documented
by the Corporation and by the water industry generally over time. They are intended for application by Corporation
staff, designers, constructors and land developers to the planning, design, construction and commissioning of
Corporation infrastructure including water services provided by land developers for takeover by the Corporation.

Nothing in this Design Standard diminishes the responsibility of designers and constructors for applying the
requirements of the Western Australia's Work Health and Safety (General) Regulations 2022 to the delivery of
Corporation assets. Information on these statutory requirements may be viewed at the following web site location:

Overview of Western Australia’s Work Health and Safety (General) Regulations 2022 (dmirs.wa.gov.au)

Enquiries relating to the technical content of a Design Standard should be directed to the Senior Principal
Engineer, Treatment Section, Engineering. Future Design Standard changes, if any, will be issued to registered
Design Standard users as and when published.

Head of Engineering

This document is prepared without the assumption of a duty of care by the Water Corporation. The document is not intended
to be nor should it be relied on as a substitute for professional engineering design expertise or any other professional advice.

Users should use and reference the current version of this document.

© Copyright — Water Corporation: This standard and software is copyright. With the exception of use permitted by the
Copyright Act 1968, no part may be reproduced without the written permission of the Water Corporation.
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DISCLAIMER

This Standard is intended solely for application to the acquisition of water infrastructure in Operating Areas in
Western Australia where the Water Corporation has been licensed to provide water services subject to the terms and
conditions of its Operating License.

This Standard is provided for use only by a suitably qualified professional design engineer who shall apply the skill,
knowledge and experience necessary to understand the risks involved and undertake all infrastructure design and
installation specification preparation work.

Any interpretation of anything in this Standard that deviates from the requirements specified in the project design
drawings and construction specifications shall be resolved by reference to and determination by the design engineer.

The Corporation accepts no liability for any loss or damage that arises from anything in the Standard including loss
or damage that may arise due to the errors and omissions of any person.
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1
1.1

1.2

Introduction

Purpose

The purpose of the document is to explain the reasoning behind the Water Corporation’s design and
installation requirements for its Lime storage, mixing and dosing facilities and to provide specific
information relating to the Corporation’s preferences and best practices that have evolved over years of
experience. This design standard identifies the key design parameters for Lime facilities and provides
some background information on how this basis of design was developed.

Background Information

Lime is a commonly used water treatment chemical which can be applied to achieve a range of treatment
functions. Lime is generally dosed at Water Corporation sites as a means of increasing the pH, alkalinity
and calcium content of clear water, as part of the post-treatment stabilisation process, to condition the
water to protect downstream pipelines from corrosion. Lime is also be dosed at treatment plants as a
method of pH adjustment to achieve optimal coagulation prior to sedimentation or filtration. In addition
to this, lime is dosed as part of the lime softening process which is used to reduce the calcium and
magnesium content in treated water to meet the hardness aesthetic water quality target from the plant.

Commercial lime is normally supplied in three forms:
e  Hydrated Lime, Calcium Hydroxide — Ca(OH)

e Lime Putty, Calcium/Magnesium Hydroxide and other components - Ca(OH),, Mg(OH),, SiO»,
CaC03, A1203 and HzO

e Quicklime, Calcium Oxide — CaO

The Corporation’s preferred Lime dosing system consists of hydrated lime storage in silos, milk of lime
preparation in mixing tanks, dissolution and saturation in a clarifier to produce lime water, which is then
dosed into the recipient water by dosing pumps. Although this is quite a complex system, it is preferred
for the following reasons:

e Handling hydrated lime, compared to non-slaked lime products, is considered a low hazard risk

e A properly functioning lime water dosing system does not impart excessive turbidity into the water
it is being dosed into. Therefore, post treatment dosing can occur without exceeding ADWG
turbidity guideline values in the recipient water.

e Lowest NPV!

Lime putty systems have been used by the Corporation in the past, but these systems have been
associated with the following operational, maintenance and water quality problems, making this a less
attractive option:

e Lime putty dosing introduces impurities such as silica, manganese, magnesium and aluminium to
the system.

e  The manganese can subsequently oxidize causing fouling of on-line analysers.’
e  The abrasive action of the silica content in the lime putty causes damage to dosing pumps.
e  More expensive NPV?

Although quicklime is the cheapest source of lime, the slaking process required to be carried out before
dosing is considered very hazardous due to the large amount of heat generated. Also, it is a very labour
intensive operation and therefore it has not been used at any Corporation sites.

! Refer to Wanneroo GWTP Alkali Dosing PDR for NPV calculation and assumptions.
2 Refer to pH Correction Review for Wanneroo GWTP for information on manganese fouling.
3 Refer to Wanneroo GWTP Alkali Dosing PDR for NPV calculation and assumptions.
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1.3

1.4

This basis of design document concentrates solely on the Corporation’s preferred Lime dosing system.
The standard design P&IDs referenced by this basis of design document are JD71-060-84.1 through to
ID71-60-85.2.

Hydrated Lime Quality

Hydrated lime is commercially available in two grades. The difference between the two grades is the
active lime content, the type and amount of other impurities and the bulk densities as shown in Table
1-1 below.

Table 1-1: Industrial Grade and Premium Grade Hydrated Lime Quality

Industrial Lime Premium Lime

Description Units

Typical Range Typical Range
Available Lime % 85 81— 90 92 89 -95
Silicon Dioxide % 5.0 4-7 0.5 <0.1-2
Carbon Dioxide % 1.0 0.5-2 0.8 02-2
Magnesium Oxide % 4.0 2-5 4.5 1-11
Other Impurities % 5 3-7 2.2 1-4
Loose Bulk Density kg/m? 375 315 -435 290 230 —350

Premium lime is thought to offer the following benefits over industrial lime; however, insufficient
operating and maintenance information has been collected to confirm this:

e  Lower residual production

; 4
e  Less wear on pumps and other equipment
e Increased lime water concentrations

As there is a significant price difference between Industrial and Premium Lime the decision to use or
change to Industrial or Premium lime should be based on the following site-specific factors:

e  Sludge handling capacity
e  Residual disposal method

e Lime water concentration required to meet pH or alkalinity demands’

Design Philosophy

Lime is a difficult product to handle therefore the overarching emphasis of any lime system design
should be to minimise maintenance requirements and whole of life cycle cost.

Two identical and independent milk of lime preparation systems consisting of lime storage, feeding and
mixing components shall be provided (Duty & Standby) to ensure a high level of security in the supply
of milk of lime to the downstream lime system process units.

Due to the high capital cost and labour effort required to maintain a lime clarifier at peak performance
it is recommended that only a single clarifier (no standby) be installed with critical spares held on site.
Unless the plant capacity and lime addition needed requires multiple clarifiers to be operated simply to
meet limewater demand.

Lime water storage tank is a low maintenance item with no moving parts therefore an adequately sized
duty tank (with no standby) is considered acceptable.

* Several incidences have been recorded with industrial grade lime of mill balls being recovered from lime mixing tanks.
5 To date, lime clarification systems operating with premium lime have had better success at achieving higher lime water concentrations. Perth Desalination
Plant operating on premium lime can achieve lime water concentrations in the order of 1400 — 1500mg/L.
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The lime water dosing system shall consist of duty/standby dosing pumps and spears to cover the full
range of plant operation.

1.5 Standards

This design standard refers (directly or indirectly) to the following standards:

Australian Standards:

AS 1170 Structural Design Actions

AS 1345 Identification of the contents of pipes, conduits and ducts

AS 1554 Structural Steel Welding — Welding of Steel Structures

AS 1657 Fixed Platforms, Walkways, Stairways and Ladders — Design, Construction and
Installation

AS 1688 Part 2: Mechanical ventilation for acceptable indoor air quality

ANSI Z358.1 American National Standard for Emergency Eyewash & Shower Equipment

AS 3691 Solvent cement and priming (cleaning) fluids for use with ABS pipes and fittings.

AS3780 The storage and handling of corrosive substances

AS3894.1 Site testing of protective coatings — Non-conductive coatings — Continuity testing —
High voltage (‘brush’) method.

AS4020 Testing of products for use in contact with drinking water

AS4129 Fittings for polyethylene (PE) pipes for pressure applications

AS4680 Hot-dip galvanized (zinc) coatings on fabricated ferrous articles

NOHSC3009 Guidance Note for Placarding Stores for Dangerous Goods and Specified Hazardous
Substances

Water Corporation Standards:

DS 20 Electrical Design Process

DS 22 Ancillary Plant & Small Pump Stations — Electrical

DS 24 Electrical Drafting

DS 26 Type Specifications - Electrical

DS 27 Regulating Valve Control

DS 28 Water and Wastewater Treatment Plants - Electrical

DS 30 Mechanical General Design Criteria & Glossary

DS 31-01 Pipework

DS 31-02 Valves & Appurtenances

DS 32 Pump stations

DS 33 Water Treatment Mechanical Design Standards

DS 35 Ancillary Plant Mechanical Design Standards

DS 40 SCADA Standards

DS40-09 Field Instrumentation

DS 62 Site Security Treatments

DS 78 Chemical Dosing

DS 79-02 Emergency Safety Showers and Eyewash Stations Standard
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DS 80 WCX CAD Standard
DS 81 Process Engineering
DS 100 Suspended Flooring (Grid Mesh and Chequer Plate)
Strategic Products Register
S399 Dangerous Goods Signage and Markers standard
S151 Prevention of Falls Standard
1.6 References
This design standard refers (directly or indirectly) to the following documents and publications:

Wanneroo GWTP Alkali Dosing — Chemical Dosing System Modifications Preliminary Design
Report, April 2007

Perth Seawater Desalination Project, Lime Storage & Mixing Equipment Specification (Doc No
P2553SPE169), 22 November 2005

Perth Seawater Desalination Project, Functional Specification, Lime Storage, Mixing & Dosing
System (Doc No P2553SPE170), April 2006

Water Treatment Plant Design (4th ed), American Water Works Association, McGraw-Hill Inc
© 2005

The GHD Book of Water Treatment © GHD Pty Ltd, December 2005

Lime Dosing Systems — A Summary of Issues and Suggestions for ‘Best Practice’. Lime Users
Workshop, May 2004

Samson Brook Water Supply Scheme — Samson Trunk Main Chemical Dosing Plant Engineering
Design Report, May 2002

pH Correction Review for Wanneroo GWTP, August 2001

Integrated Design & Operation of Water Treatment Facilities (2nd ed), Susumu Kawamura, John
Wiley & Sons Inc, © 2000

1.7 Terminology & Abbreviations

ADWG - The National Water Quality Management Strategy, Australian Drinking
Water Guidelines

Corporation - The Water Corporation

HMI — Human Machine Interface

Lime - Unless where specified otherwise, for the purposes of this standard,
“lime” will refer to Hydrated Lime, Ca(OH):.

PCS - Process Control System
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2
2.1

2.2

2.3

24

Delivery Requirements

Delivery Sizes

Cockburn Cement is currently contracted to the Corporation to supply hydrated lime. Their industrial
lime is available in 20 tonne loads and is produced at their Henderson manufacturing facility, so it is
usually available in the metropolitan area within 24 hours of placing an order.

Cockburn Cement’s Premium lime is simply industrial grade lime which has been processed further at
their Kemerton plant to remove some of the impurities. Therefore, at least 72 hours’ notice is required
for a delivery in the metropolitan area.

Hydrated lime is delivered in pneumatic tankers. These tankers have their own power supply on board
to drive the compressors/blowers for lime transfer, so no additional site power needs to be provided.
The lime transfer rate during unloading is approximately 333kg/min; therefore, it typically takes 60
minutes for a 20 tonne delivery.

Delivery Apron

A hard stand area will need to be provided for the lime tankers to park up on during a delivery. As the
tanker will be parked for at least an hour, it is best if this apron is not located on the main plant access
road unless the road is wide enough that other vehicles are still able to safely pass.

This apron shall be at least 36m long and 5m wide to allow the tanker to stop and extend stabilizing legs
prior to the commencement of unloading. The apron must be incorporated as part of a drive through
route, otherwise a turning circle of 30m diameter shall be provided.

Unlike liquid chemical delivery aprons the perimeter of this apron does not need to have a trafficable
lip for the capturing of spills, nor does it need to be graded to a sump which can be isolated during a
delivery. It will require normal road drainage requirements to direct rainwater to the site stormwater
sump or drainage basin.

This apron shall be located on the same side of the building as the storage silo filling points to keep the
filling line route as direct as possible. This is discussed in more detail in section 3.3.

Transfer Point — Fill Nozzle

Each lime storage silo shall have a 100mm stainless steel or aluminium male camlock as its fill nozzle.
The camlocks are to be fitted with dust covers to prevent moisture build up in the filling line.

These camlocks shall be located outside the lime building on the wall adjacent to the delivery apron and
shall be positioned so that they are pointing directly downwards and should terminate at 1.2m above the
apron level.

A safety shower with eye wash unit (complying with DS79-02) is to be provided within 2 and 7 metres
of the load-in transfer point, on the same level. Being an external shower, this shall also be fitted with a
thermal relief valve.

Load-In Panel

A load-in panel displaying the following indicators, visual and audible alarms for each storage silo is to
be provided:

. Load-in Valve Open Status Indication (ZIH 84101/84201)
o Load-in Valve Closed Status Indication (ZIL 84101/84201)
. Open Load-in Valve Hand Switch (HS 84101C/84201C)

o Close Load-in Valve Hand Switch (HS 84101D/84201D)

. Silo weight indication (WI 84102/84202)

o OK to Fill Silo Light (WAL 84102/84202)
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All of these visual and audible alarms are to be provided on a weatherproof panel, complete with

Silo Full, Stop Load-in Warning Light & Audible Alarm (WAH 84102/84202)
Silo Overfull, Load-in Stopped Alarm Light (WAHH 84102/84102)

Silo High Level, Load-in Stopped Alarm Light (LAH 84103/84203)

Silo High Pressure, Load-in Stopped Alarm Light (PAH 84104/84204)

Alarm Acknowledge Pushbutton (HS 84117/84217)

Manual Alarm (light/siren) Test Pushbutton (HS 84118)

sunshade, mounted on the lime building near the silo fill points.

The load-in panel shall also have a maximum fill level label mounted on, or adjacent to the panel (if
space doesn’t permit), so that delivery drivers and operators can check that a silo has sufficient free
volume to accept a full delivery of lime prior to the commencement of unloading to reduce the risk of

overfilling the silos.
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3

3.1
3.1.1

3.1.2

3.1.3

Lime Storage

The lime storage system consists of hydrated lime storage silos, load cells, dust filter system, bin
activators, valves, pipework and associated instrumentation. Each of these units will be discussed in
more detail in the sections following.

Lime Silos
Silo Number & Sizing

At least two storage silos shall be provided so that each silo can form part of a duty/standby milk of lime
preparation system. Each silo should be sized to accept a full delivery of hydrated lime plus some reserve
storage. The lime supplier can split the load between two silos, if necessary, but if this results in longer
unloading times, it may attract additional charges.

The total storage capacity of the lime silos should be sufficient to hold 7 days’ supply of lime at
maximum plant flows and dose rates, or 14 days’ supply of lime at average plant flows and dose rates,
whichever is the greater. Some remote sites may want to allow additional storage space to cater for the
longer transport time required and to have less frequent deliveries.

Lime silos shall be designed and constructed to store both industrial and premium grade lime as the
quality of the lime required to be used at a site may change in the future.

Each silo shall be cylindrical in shape as these silos are less susceptible to side wall hang-ups, which
tend to occur in corners of bins of other shapes®. The height of the silo is typically 2.5- 4 x the diameter
of the silo’ and the maximum silo diameter used at Water Corporation sites is approximately 4.1m.

Each silo shall have a conical lower section. The designer shall optimise this cone angle and the other
dimensions of the silo to suit the properties of the lime. However, as a guide, the minimum cone angle
should be 70° from the horizontal. Silos with cone angles less than 60° can have a tendency for the lime
to bridge and bind to the silo wall which causes flowability issues like rat-holing.

Mechanical

The bottom cone of the silo shall mate with the bin activator flange. The seal between these two
components shall be airtight to prevent lime powder and dust escaping.

Each lime storage silo shall have a fully sealable, airtight, access manhole on top of the silo for
inspection. Each access cover shall be easily lifted by one person and shall be capable of being restrained
in the open position.

The top of the silo shall have nozzles for mounting the dust filter system, a vacuum/pressure relief valve,
lime feed line, pressure switch and level switch. All connections mounted on the lime silos shall seal
airtight to prevent lime powder escaping into the environment.

If flowability and lime hang-up is predicted to be an issue due to a particularly humid environment, or
is known to be a problem due to an existing sub-optimal silo design then air injection ports can be
installed on the side of the silo to fluidise the lime. These ports are usually located approximately 2m
above the bin activator and are plumbed to a dry air source to provide jets of dry air to break up lime
clumps and improve flowability.

Structural

Hydrated lime is abrasive, but not corrosive, therefore the lime silos shall be constructed of steel and
structurally designed in accordance with AS 1170 and AS 1554. As mentioned previously the silos shall
be designed to store both industrial and premium grade lime, in addition to this the structural design
shall take into consideration an increase in bulk density up to 680kg/m3 due to compaction that can
occur in the lime silo.

¢ Information obtained from Water Treatment Plant Design — Chapter 15.
7 Information obtained from Water Treatment Plant Design — Chapter 15.
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The silo support legs shall be welded (not bolted) to the silo ring beam. Cross bracing of the silo legs is
not possible as maintenance access is required to the lime transfer equipment located under the silos.
Any bracing of the silo legs shall be achieved using lateral members located sufficiently high as to not
impede access under the silos.

Each silo shall have a flashing angle welded around the perimeter. The flashing angle will overlap an
angle welded to the roof of the building the silos pass through to provide a weather seal. There shall be
no structural connection between these two angles.

Brackets shall be provided on the outer wall of the silos to support the silo filling pipes.

Stairway access to the top of the silos shall be provided. The stairs and platforms shall not be structurally
joined to the silos in any way, so that free movement of the silos is possible and the performance of the
silo load cells is not affected. The interconnecting access platform between the roofs of the silos shall
also be designed such that the performance of the silo load cells is not impeded. This means a sliding
connection must be provided. The stairways and platforms shall comply with the requirements of DS
100 and AS 1657.

The top of each silo shall be designed with a slight radial downward slope from the centre to prevent
pooling of water and shall be coated with an anti-slip surface finish. A 1.5m high balustrade, with
vertical in-fill members at a maximum spacing of 150mm and a handrail located at approximately 1m,
shall be provided around the circumference of each silo top for additional fall protection. This is in place
of the standard “Monowills” handrail that is typically used around Water Corporation structures. Toe
boards or kick-plate will also need to be installed if not incorporated into the silo design.

3.14 Instrumentation & Control

Each silo will be fitted with the following instrumentation:

o Load Cells to monitor the silo weight (WIT84102/WIT84202). These units will be discussed
further in section 3.2.

. A vibrating fork level switch to activate a high level alarm and trigger closure of the filling valve
when the level in the silo is too high (LSH84103/LSH84203).

o Pressure switch to generate an alarm when the pressure in the silo is too high
(PSH84104/PSH84204). This switch will also cause the filling valve to close.

o A proximity switch on the access manhole cover (YS84105/84205). This switch shall activate
when the access cover is opened. When this switch is activated the silo filling valve will be closed
and the bin activators cannot be operated.

As discussed earlier in section 3.1.2, nozzles shall be provided on the top of the silos for the mounting

of the level and pressure switches. These are best located away from the main thoroughfare, so as not to

cause tripping hazards.

The level, proximity and pressure switches shall be selected from a supplier on the Water Corporation’s

SCADA Approved Equipment list.

3.1.5 Surface Protection

The lime storage silos shall be coated externally with a suitable corrosion protection coating. An

example of a suitable coating system is shown in Table 3-1 below.

The finished external colour shall be white unless specified otherwise by the project contract documents.

The internal surface of the silos does not require a coating, but internal welds shall be ground smooth

and the whole internal surface shall have a wire brush finish.

As stated previously, the top of the silos shall be provided with a non-slip surface coating.
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3.2

3.3

3.4

Table 3-1: Lime Storage Silo — External Coating System

. _ Dry Film Thickness (Microns)

Coating Product Description

Min Max
Surface . Abrasive Blast Class 21/2 - -
Preparation
Primer Inorganic Zinc Silicate 75 90
Second Coat High Build Epoxy 200 225
Third Coat Polyurethane Gloss 75 90
Total Dry Film Thickness 350 405

Load Cell (WE84102/84202)

Each silo shall be mounted on load cells. These load cells shall monitor the weight in each silo. There
shall be four load cells per silo (one under each leg), which shall have a combined accuracy of +/-100kg.

Strain gauges inserted in the silo legs have been considered for monitoring the weight in the silos in the
past as they were thought to be less affected by wind. However, strain gauges are only suitable for silos
holding more than 60T®. Most of the silos designed for the Water Corporations facilities are not large
enough to successfully use strain gauges.

Local weight indication will be provided on a wall adjacent to each feed system and on the load-in panel.
Silo weight indication will also be displayed at the HMI.

Filling Line

Each lime storage silo shall have its own DN100 filling line. The optimal arrangement for this filling
line is best described as a candy cane shape, straight up and over, with a single 180° bend. In many
cases, the lime building layout and roof structure prevents such a simplistic arrangement and additional
bends and horizontal runs are unavoidable, but they should be limited where possible.

The filling line shall enter the silo through the centre of the roof to maximise silo storage volume and it
shall have an A-frame support. The filling line shall also be well supported by brackets on the silos and
pipe supports attached to the building. These supports shall be fabricated from steel and coated to the
same standard as the silos.

Load-In Valve (VA84101/84201)

Each filling line shall be equipped with a DN100 automated isolation valve. A gate or straight-through
flow way body type diaphragm valve is recommended for this purpose as these valves are suitable for
solids handling. These valves are to be supplied with handles or hand wheels for manual override
operation, so their location must be easily accessible and at a safe working height. Normally these valves
are located within 300mm of the delivery transfer point on the outside of the lime building or within
1000mm if they are located on the inside of the lime building.

A delivery normally takes 45 to 60 minutes to unload after which the driver will close the load-in valve
from the load-in panel. The valve shall be programmed to close if it remains open for 90 minutes unless
the unloading is still taking place as indicated by a continuing increase in the lime silo weight. This
valve shall automatically close when there is a failure (fail-closed). Closing the valve also acts as a
safety feature to prevent the dust filter extractor fan on top of the silo from overheating as the fan is
programmed to stop 15 minutes after the load-in valve closes.

These valves shall comply with the requirements of DS31-02 (Valves & Appurtenances) and shall be
selected from one of the models and suppliers on the Water Corporation’s Strategic Products Register.

8 Strain gauge information received from Transmin Pty Ltd.
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3.5

3.6

3.7

Dust filter & Extraction Fan (FN84106/84206)

Each lime storage silo shall have a dust filter system installed on top of the silo to prevent the escape of
lime dust into the environment. Both bag type or cartridge type filters are acceptable provided that the
bags or cartridges are sized such that they can be easily carried up to the top of the silos and replaced by
maintenance personnel. The dust filter lid (for bag/cartridge replacement) shall have a rubber seal to
prevent the escape of lime dust and shall be chained or secured to the filter by some means to prevent it
being blown away in high winds. Easy accessibility to open the dust filter lid and replace the filter
bags/cartridge shall be provided including proper constructed steps/platform if required.

Each dust filter shall have a dedicated extraction fan which shall maintain a slightly negative pressure
within the associated storage silo whilst the silo is being filled. Each dust filter shall have a minimum
filtration capacity of 42m?/minute to meet the maximum air conveyance rate at the end of the delivery.
Each filter shall be capable of capturing 95% (or greater) of the dust particles at a size of 1um particle
diameter. Distributions of the particle size for both Premium and Industrial Quality Lime can be found
in Appendix A. The extraction fan shall be side mounted or in such a position that it doesn’t need to be
removed during bag/cartridge replacement.

Each dust filter shall have a pneumatic reverse pulse cleaning system which shall be operated on a
pressure differential and/or timed basis. The extractor fan and its pulse cleaning system shall operate
during load-in and for 15 mins after the load-in valve closes. The compressed air supply for the pulse
air cleaning system shall be clean and dry and shall meet the minimum pressure requirements as
requested by the supplier (400 - 650kPa is typical). Pressure regulating valves shall be included as part
of the dust filter supply package should a specific pressure be required for the dust filter cleaning system.

All materials shall be compatible with hydrated lime as appropriate and shall be suitably surface
protected for their external application. All components of the filters and extraction fans shall be readily
accessible for the replacement bags/cartridges and maintenance of fans and drives. Should the dust filters
height or shape mean they cannot be maintained from a standing position, then additional access
equipment such as stairs or platforms with handrails shall be permanently erected on top of the silo for
this purpose.

Pressure/Vacuum Relief Device (VA84107/84207)

A pressure and vacuum relief device shall be provided on each silo roof to protect the silo from over
pressurising should the dust filter become blocked during load-in and to protect the silo from implosion
damage should an excessive vacuum form due to erroneous extraction fan operation or lime discharge.

A pneumatic pressure relief valve installed on the delivery tanker limits the conveying air pressure to
165kPa.

Bin Activator (BA84108/84208)

Each silo shall have a vibrating bin activator connected to the bottom of the silo cone. A bin activator is
a discharge aid to facilitate the free flow of lime from the silo. The attached motors (single or double
depending on size and design) vibrate the bin activator cone to help dislodge lime from around the
circumference of the cone into the outlet.

The designer shall correctly size and select the bin activator based on the following factors:
o diameter of the silo

o maximum lime discharge rate required

o bulk density of the lime

o flow properties of the lime

The connections at both ends of the bin activator shall seal airtight to prevent lime powder escaping into
the work area. All materials shall be compatible with hydrated lime as appropriate. Flexible rubber bands
with stainless steel bandit clamps are typically used to provide the sealed connection between the silo
cone and the bin activator.
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3.8

The bin activator shall be programmed to ensure that it only operates for sufficient time to vibrate down
enough material to balance the downstream feeding systems. If the bin activator operates for longer than
required, this will result in unwanted compaction in the lower cone. The bin activator supplier shall
advise the initial bin activator run and off times (for example 3 seconds on and 60 seconds off) and these
shall be verified and modified during commissioning as required to ensure adequate flow of hydrated
lime.

It is imperative that the bin activator be electrically interlocked so that it cannot be run when the
downstream equipment is stopped. Similarly the bin activator shall not be operated when the silo is
empty as this can cause excessive deflection in the bottom section and may cause hanger failure and
stress fractures. Each vibrating bin activator drive motor shall comply with th