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1 BACKGROUND & PURPOSE 

The Feasibility Report, completed in July 2004 for St Achs Street Pump Station Augmentation, 
identified that this pumping station (SP087) did not have the capacity to handle the wet weather 
flows, nor did it have sufficient down stream infrastructure. 

St Achs Street Sewage Pumping Station is located at the corner of Railway Street and St Achs 
Street, Nudgee. The pumping station was constructed in 1971 and the existing 7.5kW submersible 
pumps were installed in 1984. The 2001 population of the pumping station's catchment was 1579 
Equivalent People (EP) with design flows of 21.9L/s. Currently the pumps operate for 
approximately 6 hours per day at 22.8L/s. With the ultimate population projection at 3778EP, the 
forecasted design flow is 52.5L/s. 

The existing sewerage pump station will be changed to a lift station and a combination of 
DN400mm and 450mm (HDPE & VC respectively) diameter gravity main will be installed below 
minimum grade for 1.25km to the Queensland Rail property. This will eliminate dry weather 
overflows. The existing rising main from St Achs St will be plugged. 

In 2000 the condition ratings on both the pumping station structure and pumping equipment were 
listed as excellent while the condition of the existing rising main from the pump station was listed 
as fair. 

2 DESIGN REPORT 

Tenix Alliance was engaged by the Brisbane City Council to both design and construction of 
the pump station upgrade. 

Tenix Alliance subsequently engaged MWH to undertake this design. 

The design report, (Appendix A), was completed as part of the over all design and details all options and 
considerations considered during this phase. 
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3. PIPELINE ROUTE 

The route of the new gravity main is as shown on the following maps but is best described as along 
the order as listed:- 

From the existing Pump Station, at the northern end of Saint Achs Street 
South -west along railway parade to as far as the Reserve grounds 
South across the Reserve grounds to the southern side of St Vincents Road. 
South -west along St Vincents Road to adjacent to the Railway carpark 
South-east beneath the carpark to an existing manhole within the Queensland Rail property 
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4. CONSTRUCTION 

Physical works on this project commenced in April 2009, following the procurement of the pipe 
and fittings. 

The pipe laying was effectively completed in August 2009 except for the pump station conversion 
works which were completed at the end of the year following acceptance of the interim operation 
and commissioning plans as well as the submission of CCTV footage of the newly installed gravity 
main. 

The construction works was undertaken by 3 elected subcontractors:- 

1. Rob Carr Pty.Ltd 

Rob Can Pty Ltd installed DN400 VC Jacking pipe by micro-tunnelling methods between the 
Queensland Rail property and the Council Reserve on St Vincents Road, (316 meters). 

2. Dormway Pty Ltd 

Dormway Pty Ltd installed DN450 HDPE pipe by conventional open trenched means across the 
Council Reserve to the Council pump station located at the northern end of St Achs Street (941 meters). 

Dormway were also responsible for undertaking the mechanical pump station conversion works. 

3. JP Richardson Industries Pty.Ltd 

JP Richardson was responsible for supplying & installing the new switchboard, decommissioning the old 
switchboard and installing new mains cable supply. 

5. ASBUILT DETAILS 

Appendix B contains asbuilt drawings from each of the 3 previously mentioned subcontractors. 

9 - 
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6. PROPRIETARY EQUIPMENT 

The following items of proprietary equipment were provided as part of this pump station upgrade. 

1. Two 3.1KW x 415volt x 3 phase x 50 hertz operating "Flygt" submersible pumps (model - 

NS3102.181 L.T). 

These small pumps were installed to provide the ability to lift the effluent from within the 
pump station wetwell to the level of the gravity main and replaced the much larger pumps 
whose function had been to pump the effluent along a long distance rising main. 

2. One DN200 x Promag 50W2H electromagnetic flowmeter. 

This is housed within an in-ground chamber situated immediately down stream of the pump 
station valve chamber, (dry well). This unit communicates directly with the telemetry 
system within the electrical switchboard and can provide flow volume data. 

3. One Electrical Switchboard 

A new modern switchboard was installed to replace the older existing switchboard. 

The switchboard in turn contained the following specialist equipment:- 

3.1 Surge Divertor 
3.2 RTU Surge Reduction Filter 
3.3 Phase Failure Relay 
3.4 RTU Power Supply 
3.5 Radio 

Supply and Technical details for the specialist proprietary equipment is enclosed within 
Appendix's G through to N of this manual. 
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7. PROPRIETARY EQUIPMENT SUPPLIER DETAILS 

7.1 ITT FLYGT SUBMERSIBLE PUMPS 

Daniel Gregory 
daniel.gregorv@itt.com 
27 Devlan Street 
Mansfield; Qld 
Ph 07 3749 7477; Fax 07 3849 7633 

7.2 PROMAG ELECTROMAGNETIC FLOW METER 

Adrian Maxwell - Endress and Hauser 
andrian.maxwell@au.endress.com 
Unit 8, 277 Lane Cove Road 
North Ryde; NSW 2113 
Ph 07 3457 0200; Fax 07 3457 0299; Mob 0428 293 522 

7.3 SURGE DIVERTER - Model TDS 108 4S 277 - Manufacturer -Critec 

Energy Correction Options 
www.ecoptions.com.au 
PO Box 431 
Kelvin Grove; Qld 4059 
Ph 07 3356 0577; Fax 07 3356 1432 

7.4 RTU SURGE REDUCTION FILTER- Model TDS 10A 240V- Manufacturer -Critec 

Energy Correction Options 
www.ecoptions.com.au 
PO Box 431 
Kelvin Grove; Qld 4059 
Ph 07 3356 0577; Fax 07 3356 1432 

7.5 PHASE FAILURE RELAY- Model 252 PS GW- Manufacturer -Crompton 

Crompton Instrutments 
PO Box 5108 
Minto Business Centre 
Minto; NSW 2566 
Ph 02 9603 2066; Fax 02 9603 9335 

7.6 RTU POWER SUPPLY- Model PB251- Manufacturer -PowerBox 

Queensland Urban Utilities 

7.7 RADIO- Model DR900 06A02 DO- Manufacturer -Trio 

Queensland Urban Utilities 
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8. QUALITY ASSURANCE 

ITP Plans & Quality Assurance Documentation of each of the three contractors is enclosed within 
Appendix's E, F & G of this manual. 
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APPENDIX A - DESIGN REPORT 
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MWH 

This document has been prepared specifically for Tenix In reldion to this project and should not 
be relied upon by other parties nor used for any other purpose without the specific permission of 
MWH. 

REVISION SCHEDULE 

REV. 
NO. 

DATE DESCRIPTION PREPARED 
BY 

REVIEWED 
BY 

APPROVED 
BY 

0 Preliminary JVH 

1.0 18/10/08 For Review JVH JG 

2.0 17/11/08 Final JVH JG 

BRISBANE 
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STATUS: Draft 1 PROJECT NUMBER: A11396001 October 2008 
OUR REFERENCE: St Achs Pump Station Upgrade Final 
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MWH 

1. BACKGROUND 

ST ACHS PUMP STATION UPGRADE 
DESIGN REPORT 

This report summarises the findings and assumptions used in the detailed design of St Achs 
sewage pump station upgrade. The design is the culmination of several previous feasibility and 
option studies carried out for Brisbane Water. 

The design presented in this report is identified as Option 7 in the "St Achs Street Pump Station 
Augmentation -Addendum to Feasibility Study Addendum 3" (May 2007) and was selected by 
BW as the preferred solution to be advanced to detail design. 

Option 7 comprises the modification of the existing pump station into a lift station and the 
construction of a new gravity main. The existing main is to be drained a plugged. 

1.1 EXISTING SITUATION 

St Achs Street Sewage Pumping Station is located at the corner of Railway Street and St Achs 
Street Nudgee. The pumping station was constructed in 1971. The existing 7.5kW submersible 
pumps were installed in 1984. 

The 2001 population of the pumping station's catchment was 1579 Equivalent People (EP) with 
design flows of 21.9L/s. Currently the pumps operate for approximately 6 hours per day at 
22.8Us. The ultimate population projection is 3778EP. The ultimate forecasted design flow is 
5251../s. 

In 2000 the condition ratings on both the pumping station structure and pumping equipment 
were listed as excellent. The condition of the existing rising main from the pump station was 
listed as fair. 

1.2 PROJECT DRIVERS 

The projects drivers are to: 

Meet the projected future flows. SP087 will be 30% under capacity by 2006 and 100% 
under capacity by 2026 if the present configuration of pumps and rising main remain. 

Limit any potential future overflows. The present wet well configuration will result in more 
dry weather overflows as the pumps' capacity is exceeded by increasing PDWFs overtime. 

Reduce Maintenance costs. 

Satisfy Corporate Plan 2006-2010 Outcome 11.3 "Infrastructure Provision- through Service 
Development 11.3.1.2.D03 'City Development" the objective of which is to ensure that 
water ano sewerage system is enhanced to ensure that it operates effectively, and that the 
system is progressively expanded to meet the projected increases in demand throughout 
Brisbane". 

2. DESIGN CRITERIA 

2.1 PUMP STATION CAPACITY 

The capacity of the upgraded lift station will be 53Us which represents the peak wet weather 
flow (PWWF) for the catchment. The capacity of both the duty and the standby pumpsets has 
been sized to convey 53Us. 

BUILDING A BETTER WORLD I www. mwhglobal.com_au 
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W H 
ST ACHS PUMP STATION UPGRADE 

DESIGN REPORT 

In the event of a power or pump failure catchment flows will backup and bypass the pump 
station to a new gravity main that will be constructed as part of this upgrade project. 

The new overflow arrangement removes the possibility of overflows to the environment that are 
the result of a pump station failure and therefore it is not necessary to provide an emergency 
storage facility or to provide a for an onsite emergency standby generator. 

2.2 DESIGN LEVELS 

The table below summarises the key levels that govern the design of the pump station and 
gravity main. The levels and dimensions have been obtained from a site survey, as built 
drawings and from measurements taken from the existing pump station. 

Table 2-1: Critical Design Levels 

Description Value Basis / Source 
Top of pump station wet well 5.32mRL Survey data 
IL wet well 1.57mRL Site Measure (Tenix) 
IL sewer discharge into wetwell 2.9mRL Site Measure (Tenix) 
IL rising main pipework from PS 4.27mRL Site Measure (Tenix) 
Duty pump on (TWL) 3.10mRL 
Pump off (BWL) 1.87mRL 
Standbypump on 3.40mRL 
Alarm Level 3.70mRL 

IL of discharge manhole outlet 3.75mRL 
IL of new overflow (from MH81356) 4.02mRL Design Brief 
IL at connection to existing reticulation 1.91 mRL Survey data 

The overflow level from MH81356 was predetermined at 4.02mRL and has been adopted for 
the design. 

3. PUMP STATION 

3.1 LAYOUT 

3.1.1 WETWELL 

The existing pump station wet well and valve chamber will be retained. The existing pump sets 
will be replaced with new pumps each with a design flow of 53 Us. The pump sets will be chain 
suspended in accordance with BCC standard drawings and as shown in the project drawings. 

The existing pipework and valves inside the wetwell will be retained as the latest asset condition 
assessment indicate they are still in good condition. During the pump station upgrade works the 
quality of the existing pipework and valves will re-assessed to determine whether this 
opportunity should be used to replace any fittings. 

3.1.2 NEW RISING MAIN 

A cut-in to the existing rising main will be made on the downstream side of the valve chamber 
and a new 10m long section of rising main will be constructed between the chamber and a new 
discharge manhole (MH17 in the project drawings). 

I I I'. www m whglobal. com.au 
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MWH 

3.1.3 FLOWMETER 

ST ACHS PUMP STATION UPGRADE 
DESIGN REPORT 

BW have requested a flow meter is included in the rising main. The flow meter will be installed 
inside a pre-cast concrete valve chamber. 

31.4 AIR RELIEF VALVE 

An air relief valve will be located on the high point of the rising main. The air valve will be a 
manually operated ball valve located inside a maintenance hole, with a return line back to the 
pump station. 

As the high point on the section of rising main is at a higher elevation than the discharge level, 
the air valve should only be cracked to expel any air when the pimps are running. 

A calculation to determine whether air in the rising main can be expelled with by becoming 
entrained in the motive fluid has been undertaken and is included in Appendix A. This indicates 
that based on the design velocity and design grade of the rising main, air pockets should 
generally be transported down the incline of the downward sloping section of the rising main. 
However, as minimum the velocity required is close to the theoretically required to move air 
down the rising main it is considered prudent to include the air valve. 

3.1.5 DISCHARGE MANHOLE 

The rising main from SP087 will discharge to a new discharge manhole MH17. The discharge 
manhole will be of the underflow bellmouth type which is consistent with the BW standard 
drawings. From the new discharge manhole flow enters the new gravity main at MH16. 

A hydraulic profile of the design flow through BW standard discharge manhole has been 
modelled and is provided in Appendix A. 

3.1.6 EXISTING RISING MAIN 

Once the cut-in and new rising main has been installed. the existing rising main will be drained, 
capped and decommissioned. 

The inlet and outlet to the existing discharge maintenance hole will be plugged, and drain holes 
will be cored in the floor of the chamber before the chamber is backfilled and abandoned. 

3.1.7 SWITCHBOARD 

The existing switchboard will be removed and a new SIB will be installed, on a new plinth 
located adjacent to the wet well. This will be confirmed when details of the switchboard are 
finalised. 

3.2 PUMP SELECTION 

A Flygt pump was found to suit 
recommended and is based on 

the low-head duty near BEP. The following pump selection is 

the revised discharge configuration: 

Make & Model: Flygt NP 3102-53-423-00-6501 (158mm impellor) chain 
suspended centrifugal pump 

Duty head: 28 m (average - operating head) 
Also required: 
23 m (head at wet-well overflow level) 

Duty flow: 44 Us (average - operating flow) 
Also required: 
53 Us (PWWF at wet-well overflow level) 

BUILDING A BETTER WORLD ww m whglobal corn au 
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MWH 

Duty speed: 

Motor: 

ST ACHS PUMP STATION UPGRADE 
DESIGN REPORT 

1445 rpm, at 50 Hz (with VSD drive for flexibility) 

3-phase, 4-pole, al kW 

Further information relating to the selection of the pump is provided in Appendix A Pump 
Selection and Pump Control Memo Rev. 1. 

3.3 PUMP OPERATION 

3.3.1 PUMP STATION CONTROL 

The existing pump station wet-well is relatively small and hence the available wet-well operating 
volume between pump-on and pump-off is limited. 

Wet-well TWL (pump on): 3.10 m 

Wet-well BWL (pump off): 1.87 m 

Wet-well floor slab: 1.57 m 

Wet-well diameter: 1.828 rn 

Pump wet-well control volume: 323 kL 

Incoming flow: 22 Us (worst case for high number of pump starts) 

Pumped flow out (single pump): 44 Us (average flow between TWL and BWL -flow 
ranges between 38 Us and 46 Us) 

Number of pump starts: 11.6 starts per hour 

Pumped flow out (single pump): 53 Us (maximum flow with wet-well at overflow level) 

The pump station control system will be configured to allow only one pump to run at any time. 
Conventional practice is for the standby pump to switch on (duty + assist) when the wet-well 
level rises above TWL, however, running both the duty and standby pumps together would 
result in large flows that are in excess of the capacity of the proposed gravity sewer. 

3.3.2 PUMP STARTS 

The following table below provides an indication of the range of pump start frequencies that 
could be expected for the pump station. Based on an average pump flow of 42 Us, the 
maximum number of pump starts per hour is approximately 11.6. This is within allowable start 
frequency given in the Department of Natural Resources and Water's design guideline of less 
than 12 starts per hour for pump motors less than 50 kW. 

In order to reduce the pump starting frequency, it is recommended that two pump sets be 
installed, with auto duty-standby rotation. This will halve the pump start frequency. 

Flygt NP 3102 
Inflow (Us) Average Pump 

flow (Us) 
Wetwell 

Operating 
volume (kL) 

No pump 
starts per 

hour 
5 42 3.23 4.9 

10 42 3.23 8.5 
15 42 3.23 10.7 
25 42 3.23 11.2 
35 42 3.23 6.3 

Current ADWF = 6 Us, Current PDWF = 13.8 Us, Current PWWF 30 Us 
Ultimate ADWF = 10.6 Us, Ultimate Cl Flow = 37 Us, Ultimate PWWF = 53 Us 
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MWH 
ST ACHS PUMP STATION UPGRADE 

DESIGN REPORT 

3.4 POWER SUPPLY AND EMERGENCY GENERATOR 

The existing power supply available at the pump station provides adequate capacity and will be 
utilised. 

An existing emergency standby generator that currently services the existing pump station will 
be decommissioned and removed from the pump station site. 

3.5 ODOUR CONTROL MEASURES 

No site specific odour control measures are provided for in this design. However, sewage 
residence times will be reduced as the long rising main will be decommissioned. Also the 
existing discharge manhole located in close proximity residential properties will also be 
decommissioned. 

4. GRAVITY MAIN 

4.1 PROPOSED ALIGNMENT 

The project drawings show the proposed route alignment for the subject gravity main. At the 
upstream end, the main will start at manhole MH16 located adjacent to MH81379 (the existing 
grit manhole for PS087). MH16 will receive pumped flows from SP087 and in the event of pump 
failure the manhole will receive overflow from MH81379. 

The main will run west toward the railway line offset approximately 2.5m from the existing fence 
line. At the railway boundary the main turns south and run along the eastern side of the existing 
industrial property boundary on an alignment approx 2.0m from the existing fence. A 4m wide 
easement has been obtained for this section of main located within private property. 

The main continues south along Railway Parade where the main will be located in the road 
carriageway offset approximately 1.5m from the western edge of the road bitumen. At the end of 
Railway Parade the main will cross a park. The park contains large trees, furniture and 
landscaping features. An alignment of least impact has been adopted with the highest priority 
given to mature vegetation. 

The main will turn south in to St Vincent Road and follow an alignment approximately 1.5m from 
the edge of kerb on the eastern side of the road. The main will cross two side streets (Victor St 
and Tuffnel Road) before entering Queensland Rail property. The main then turns east 
connecting into the existing reticulation by way of a new manhole to be located downstream of 
MHB2136. 

4.2 EXISTING SERVICES 

The presence of existing services has been identified and these are shown in the project 
drawings. Potholing to confirm the depth and location of the services has not been undertaken 
as part of the detail design phase. The Contractor will need to make this a first priority prior to 
commencing construction to ensure that there are no conflicts between the proposed main and 
any existing services. 

4.3 MATERIALS 

4.3.1 OPEN TRENCH CONSTRUCTION 

The gravity main is a DN450 polyethylene pipeline with an SDR of 13.6 with electro-fusion 
joints. The pipe has an internal diameter of 3B2mm. 
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es !VI H 
ST ACHS PUMP STATION UPGRADE 

DESIGN REPORT 

Material selection was based on BCC preference for using polyethylene pipe and on the insitu 
ground conditions derived from the project geotechnical investigation. 

The material selection is based on a 'worst-case' soil condition and maximum depth of cover 
scenario. A copy of the calculation is provided in Appendix B. 

4.3.2 TRENCHLESS CONSTRUCTION 

The section of main to be constructed in St Vincents Road is proposed to be constructed by 
pipe jacking method. The preliminary pipe material selected is DN400 Keramo Vitrified Clay 
Jacking pipe. The pipe has an internal diameter of 400mm. 

Detail design relating to the installation of the jacking pipe will be the responsibility of the 
specialist sub-contractor engaged to carry out the works. The sub-contractor will also be 
required to provide confirmation of the suitability of the pipe material nominated above. 

Special emphasis should be made at the time of letting the trench less construction contract that 
it is the responsibility of the pipejacking contractor to undertake the necessary detailed design 
for this portion of the work. The contractor will be responsible for ensuring the suitability of the 
selected pipe material, sizing of the equipment that will undertake the pipejacking etc. 

4.4 PROPOSED GRADES 

The main will be constructed on a grade of 1:725. This is governed by level of the existing main 
where we connecting into the existing sewer (1.956mRL) and the proposed overflow level at the 
pump station (4,02mRL). The design grades have been developed in consultation will BW. 

This design grade is below the minimum grade recommended for a pipeline with this diameter. 
However, as the new main will only receive intermittent pumped flows, the velocities for the 
design flowrate should to minimise the potential for solids deposition in the main. 

4.4.1 DESIGN FLOWS 

The main has a maximum flow capacity approximately 72L/s. 

Under normal operating conditions the pump station will discharge into the gravity main at 

53L/s. Based on the design grade and a Colebrook-White friction factor of Ks=1.5 the design 
velocity and depth of flow in the main will be as follows: 

Table 4-1: Summary of Flow Velocities and Flow Depths 

Flow at 531.1s Flow at 35Lls 

Diameter 
Internal 

DIa Grade 
Max pipe 
capacity 

Depth of 
flow Velocity 

Depth of 
flow Velocity 

DN450 PE1C0 

PN12 5 (SDR13 6) 392mm 1 in 725 72Us 255mm 0 ffirnts 195mm 0 Eernis 

Analysis based on Colebrook-White factor of Ks.1.5mm 

As the existing wetwell provides for only a relatively small operating volume (3.5kL) the new 
gravity sewer will only receive intermittent flows from the pump station. For example, assuming 
zero inflow to the station the pump would run for approximately 78 seconds to drawdown the 
operating volume of the well (i.e. based on an average pump rate of 45Lis between TWL and 
BWL). Hence, when the pump operates for this duration it would discharge a 'slug' of flow that 
would be around 120m in length. (Due to the small wet well size it will not be possible to fiU the 
entire length of the gravity main). 
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MWH 
ST ACHS PUMP STATION UPGRADE 

DESIGN REPORT 

Flow calculations for three flow scenarios (Q=53L/s, Q =35L/s & Qmax) is included in Appendix 
B. 

4.5 MANHOLES 

Due the limited fall available between the upstream and downstream end of the main, the drop 
through the manholes has been reduced below those in the design standards. The BW design 
manual advises that where possible a minimum 40mm fall through a manhole should be 
provided. 

The table below sets out the minimum manhole drops that have been adopted for the design. 

Table 4-2: Summary of Manholes Drops 

Drop through 'straight through' MH 

Drop thrcugh MHs 0 to 45 
degree deflection 

Drop &rough MH e 45 to 90 

degree deflection 

Omm I Om m 23n m 

4.6 OVERFLOW 

A new overflow will be constructed between the existing grit manhole MH31379 and proposed 
manhole MH1 6. The overflow level in the existing grit chamber is 4.02mRL as specified in the 
design brief. 

The overflow configuration is shown in the design drawings and is designed to be consistent 
with the requirements identified in the BW standard drawings. 

4.7 GEOTECHNICAL INFORMATION 

Two geotechnical reports have been completed for this project and are included in Appendix D. 
One for the northern end of the project, completed in May 2007 and one for the southern end of 
the project, completed in August 2008. Both investigation were undertaken by City Design. 

5. CONSULTATION AND APPROVALS 

5.1.1 ENVIRONMENTAL ISSUES 

MWH has carried out a high level environmental scan to identify the environmental issues and 
approvals relating to the project. A copy of the Environmental scan report is included in 
Appendix C. 

5.1.2 PARKS DEPARTMENT 

Tenix has undertaken consultation with BCC Parks division. 

5.1.3 QUEENSLAND RAIL 

Tenix has undertaken consultation with QR to address alignment issues and land contamination 
issues. 

5.1.4 ROADS DEPARTMENT 

Tenix has undertaken the relevant consultation with the ALSS to address any alignment issues. 
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6. CONSTRUCTION ISSUES 

I ] 

7. COST ESTIMATES 

ST AGNS PUMP STATION UPGRADE 
DESIGN REPORT 
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PI-06 

P1.12 1 

P1.113 2 

D1-03 

P1-04 

0I04 0..--221-0-( D1-04 
P1-0S 

14 
1K3 0176 0 0106 

P1-07 6 

001446 

CM 

C 
0-----011-( 

DI-07 
P1-00 7 

O DI -08 - 0100 
DI -08 ) 

20 P1-49 a 

DlOf Di_09 

21 P143 1 

RTU DIGITAL OUTPUTS 

24VDC POWER SUPPLY - 

REFER SHEET 08:C7 

oohnv m Al. 

PL-6I 103 

CONTROL POWER 

START PUSHBUTTON 

STOP PUSHBUTTON 

E/STOP PUSHBUTTON 

RESET PUSHBUTTON 

RUNNING 

STARTER FAULT 

SPARE 

SPARE 

SPARE 

SHEET 07 
CONT'D ON 

P4-13 
0001 

CONT'D ON 

SHEET 07 

0001 

PA-04 109 

POO 0 
P4.OS 

*-t 

O 

RUN COMMAND 
REF 0225 

FAULT RESET 
101 REF 02..0 

EMERGENCY HOVE INTERRUPT 
110 REF 0643 

SPARE 

LEGEND. 

SWITCHBOARD POWER TERMINAl 

0 SWITCHBOARD CONTROL TERMINAL 

SWITCHBOARD GENERATOR TERM. 

X FIELD TERMINAL 

13 PLC TERMINAL 

r/ RTU TERMINAL 

SS TERMINAL 

PLC/RTU MARSH. FUSE TERMINAL 

O PLC/RTU HARSH LINK TERMINAL 

Afi..62 

[1 A111-412 

DISCONNECT PLUG 

RTU DIGITAL INPUT 

RTU DIGITAL OUTPUT 

RTU ANALOGUE INPUT 

RTU ANALOGUE OUTPUT 

NOTES 

CONED ON 

SHEET 07 

1. INCOMING GENSET, MAIN, PUMP & DIST BOARD 
CIRCUIT BREAKERS SHALL BE LINE SIDE 

SHROUDED 

2. CIRCUIT BREAKER RATINGS TO SUIT FAULT 
LEVEL a, LOAD ENSURE TYPE 2 CO-ORDINATION 
WITH CONTACTORS I OVERLOADS TO 1EC 941-4-1 

3. ALL WIRES I CABLE CORES ARE FERRULED 
WITH GRAFOPLAST SI2000 COMPATIBLE LABELLING 

4 FAULT LEVEL OF 20kA AT 1.1SV FOR 0 2sec 
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3 12 13 14 IS 

CONT'D FROM SHEET 02 

N R W B 

100N 

05 

20A 
Ir.. AI 1115AI in 
lap 6 (120A) 
Role I 

\ OS-1 
k, 6A 

2K1 

2K2 

21(4 

2K21 

LI 
EMOTRON 

HSF-017 . 
HOOESUS 

12 T2 

L3 SOFT T3111 
STARTER I 

2UI PE 

69 

70 II 
119 

11112 RUN 

13 COMMON 

112 

101 

104 
253 

E/STOP 

OE-CONTACTORS 
X151:141 

PI P1 

01 PI 

no 

131 

II RESET 15 4 

76 4 
7711 

2* 200N 1.1 

ad 

Or 

, I I n2K3 FAULT 

"" 31 ..-.4)-- 33 111--1171. 

203 1 OPERATE 
im 21 .....-0- 22 111-Lif 

le.1210 

84123 -Filt":.1 24 II-WI ij2K2 

i I 

RS485 1 

2 3 I 

FROM SOFT 45485B. 
STARTER I RS4550- 

A 
Set terminating 
switch to 'ON' 

REF 02 E6 (ewe (A 

2,11 

2K20 

(MG? 

leREF 06 D6 

OFF ON 

HRM2 
104 

205 

-al to_ 
155 EM START 

1K1 
106 

101 

ykc 

2KS 

.___t r-- 

! L._J 
AUX PLUG PEW) 

STARTER FAULT RELAY 
REF 03 CIE 

LINE CONTACTOR 
REF 0303, 0210 

BY-PASS CONTACTOR 
REF 03 AL. C13 

HOURS RUN METER 

RUN RELAY 
REF 1384 

CONTROL CCT TOWER ON' RELAY 
REF 03.012 

SUBMERSIBLE PUMP Not 
3 tkW 6 TAMPS 

MOTOR THERMISTORS 

RTU DIGITAL INPUTS 

. 24VDC POWER SUPPLY - 

REFER SHEET 08 C7 

36. 

17 

2K5 0 
2S2 

as- 

2S3 

o 011-00,1c. 011-020 

76 P2-10 CM 

phs 06W K 
DI -16 

31 P2-01 16 

D.17 414 Di_p am c / 
40 P2-112 17 

0 are 
42 P2-03 IS 

DM Da? 

44 P1-01. 4) 

am. 

CONT'D ON 

SHEET 07 

an Di." 

010 o 21110 c...._21.0_0_07T0-)._..., 
46 P2-4S 21 

2K 2 021 
.---3) 

41 

0111 (.0gl DI-21 

P2-06 21 
2X3 

3 
0111 1 

04 
0122 (----°11-43-(22 DI-22 )-- 

P2-07 
-----J 

O 0413 ( DI-23 )- 
52 P2-08 23 

o P124 (-fi-1-f-CL-11-217)--- 
S4 P2-011 24 

00 -25 
54 040 25 

RTU DIGITAL OUTPUTS 

. 24voc POWER SUPPLY - 
REFER SHEET 08(7 

CONTROL POWER 

START PUSHBUTTON 

STOP PUSHBUTTON 

E/STOP PUSHBUTTON 

RESET PUSHBUTTON 

RUNNING 

STARTER FAULT 

SPARE 

SPARE 

SPARE 

CONT'D ON 

SHEET 01 

EA. 32 

P4 -t3 
DON 

CONT'D ON 
SHEET 07 

LEGEND 

A SWITCHBOARD POWER TERMINAL 

O SWITCHBOARD CONTROL TERMINAL 

o SWITCHBOARD GENERATOR TERM. 

FIELD TERMINAL 

03 PLC TERMINAL 

GI RTU TERMINAL 

SS TERMINAL 

PLC /RTU MARSH. FUSE TERMINAL 

O 

PLUG 

MARSH. UH. LINK TERMINAL 

All -It 

A01.00 

RTU DIGITAL INPUT 

RTU DIGITAL OUTPUT 

RTU ANALOGUE INPUT 

RTU ANALOGUE OUTPUT 

NOTES 

RUN COMMAND 
REF 03-ES 

FAULT RESET 
REF 0345 

EMERGENCY MODE INTERRUPT 
REF 061s 

SPARE 

CONTI) ON 

SHEET 07 

1 INCOMING GENSE T. MAIN. PUMP L DIST BOARD 
CIRCUIT BREAKERS SHALL BE LINE SIDE 

SHROUDED 

2. CIRCUIT BREAKER RATINGS TO SUIT FAULT 
LEVEL I. LOAD ENSURE TYPE 2 CO-ORDINATION 
WITH CONTACTORS L OVERLOADS TO IEC 947-4-1 

3 ALL WIRES 08 CABLE CORES ARE FERRULED 

WITH GRAFOPLAST SI2000 COMPATIBLE LABELLING 

4 FAULT LEVEL OF 20kA AT 415V FOR 0 2sec 

Sheet 03 
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A 

B 

C 

F70 

670 

070 

COMMON CONTROL SECTION 

EMERGENCY PUMPING MODE (240VAC) 
240VAC POWER SUPPLY 

REF 01E14 

542.1 SIDE 

1171-77I 1:14 At 
Mt( 

010 SIDE 

6 len 
$10 EMU) T 

IK22 

6 ...X4 
REF 02.FX 

21(22 

REF 03.F14 

liZZHrj. 
EMGD T 

TOM*/ 

Et1G1 
474 

675 

a 
EMG2 

Alija 
"SEC 

Al SURCHARGE IMMINENT 
ON DELAY TIMER 
REF 16(1 

MI EMERGENCY PUMPING MODE 
OFF DELAY TIMER 
REF 0601, 07(2 

N1. EMERGENCY PUMPING MODE PUMP 1 

REF 02(4, 02 Ct 

'II EMERGENCY PUMPING MODE PUMP 2 

ON DELAY TIMER 
REF 03C4,050. 

TIMING DIAGRAM 

SOOT 

SIO1 CONTACT 
IF 

ERGOT TRIGGER (an 

ERGOT CONTACTS 

MI 

470 

REF 04(3 

SIR-2 
REF 0782 

24VDC SUPPLY 
REF 01G7 

REF 17.E2 

470 

11l F77 

W5* 

fmis 

EMGI/EMG2 

EMG2 CONTACTS 

SURCHARGE 'MIEN, ACTIVE 

ON DELAY 0/, ACTIVATE EM PUMPING NODE 

EMERGENCY PUMPING MODE ACTIVE I- ENABLE EM PUMP STARTS. DELAY Off //7/ IS PUMP RUN ON IIME. 
12: SOX OF SURCHARGE PUMPUNG TIME DEFINED IN THE RTU CODE 

SIR 
SURCHARGE IMMINENT 
LEVEL RELAY 

L LO 

Multitrode 
Model 
PIER.? 
240VAC 

18 

15 

25 v 
28 6 

INOTE 21 

LR4 
FLOWMETER PIT HIGH 
LEVEL RELAY 

INITIATE, PIMP 1 START 1 PUMP 2 DELAYED START 

L-- ON DELAY (V.1/. START PUMP 2 

COMMON CONTROL SECTION 

LEVEL MONITORING 

601 600 

111 

I I 

4) LEVEL PROBE 

REF 17:44 

(NOTE 2) 

605 604 

It 
ICI 

LEVEL PROBE 

24VDC SUPPLY 
REF 000 

LR3 
REF 0702 

LR3 
WET WELL HIGH 
LEVEL RELAY 

TRIER ENG01 
SUCK SWITCH 

BOTH CONTACTS 
SELECTED AS 'THEO' 
II; SLOE SWITCH TO 
THE VP' POSITION 

(NOTE 2) 

COMMON CONTROL SECTION 

SWITCHBOARD INTERNAL LIGHTING 

JP. 

n. 

CONT'D FROM 

SHEET 07 

5 
WT. 

WORM= 0.11010111NRS MED 

0 
47 68 P2.16 

Pr..: Swift* Ellteli To 

%mow, Zone Ow 

OSF 

24VDC POWER SUPPLY - 

REF 06E7 

DOOR WOES CLOSED WEN COORS CLOUD 

Di5.2.4) 052 D-04) 057 0:0 054 0;5 055 

RTU DIGITAL INPUTS 

Dv> OS. 

I Plei 
,4coonot4.2'co 

CONT'D FROM /la(' 
SHEET 07 

SLCR SWITCHBOARD LIGHTING 
CONTROL RELAY 
REF (MR 06(10 

240VAC SUPPLY 
REF WO 

SOAR 
REF 8782 

( 

LEVEL PROBE 

661 

SN1 

ATS SECTION 

SURGE DIVERTERS 

SDI SD? SD) SURGE FILTER 

5017 5011 SO) 

SD. 

00.1. 

SO ALARM RELAY 
SO- 

.E WAR E 
D 

CLOSE = HEALTH 

an 

NOTES 

I. ALL WIRES & CABLE CORES ARE FERRULED 
WITH GRAFOPLAST 512000 COMPATIBLE LABELLING 

2 SET DIPSWITCH TO 'DISCHARGE' MODE. 

SWITCHBOARD DOOR STATUS 

LEGEND: 

SWITCHBOARD POWER TERMINAL 

O SWITCHBOARD CONTROL TERMINAL 

SWITCHBOARD GENERATOR TERM 

X FIELD TERMINAL 

O PLC TERMINAL 

RTU TERMINAL 

SS TERMINAL 

PLC/RTU MARSH. FUSE TERMINAL 

O PLC/RTU MARSH. LINK TERMINAL 

DISCONNECT PLUG 

All -II 

A01412 I 

RTU DIGITAL INPUT 

RTU DIGITAL OUTPUT 

RTU ANALOGUE INPUT 

RTU ANALOGUE OUTPUT 

Sheet 06 
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A 

0 

C 

4 
I 

6 a 9 10 3 14 

CONT'D FROM 
SHEET 02 

PFRE 

PFRS 

----° 
SOAR ..0---- 

LOC REM 

I 0 
S10 

CONTI) FROM 
SHEET 03 

F-05617- 

RTU 

Ema)T--- 

RTU DIGITAL INPUTS 

0 
24 

0111 0 PI" 
26 

O 
a 

003 0 011) 

30 

0 
)2 

0 

0110 

0111 

0114 

CONTI) ON 
SHEET 06 

0117 

24VDC POWER SUPPLY - 
REFER SHEET 011C7 

101 

CONTI) FROM 
SHEET 02 

I a- 

DIN 

0115 

O 0126 

so 

0 
40 

0127 

00 o PR 
62 

0119 0119 4. o 

0130 O 013{ 
64 

0 PI.14 

66 P2 -IS 

CONTII FROM 
SHEET 02 

P1-11 

PI-12 

C 
P1-1) 

C 
P1-14 

C 

P1-16 

ENERGEX MAINS POWER 
REF 9154 

STATION MAINS POWER 
REF Mfg 

SURGE DIVER TER OK 
REF 06511 

STATION LOCAL/REMOTE SWITCH 

SURCHARGE IMMINENT 
REF 06.02 

CONTI, FROM 
SHEET 03 

P2-11 

P2 -12 

P2-13 

031 

0 013-(01i ( 013-0011 

79 P3-19 CN 

O 
72 

O 
74 

0131 
C 

P3-01 
0133 C 013! 

P3-112 

0 ON? 1 

90 P3-10 

0141 0 0141 

92 

O 
94 

O 
96 

0 
102 

014) 

C 
P3-11 

014 

0/47 

P3-12 

P3-13 

C 
P)-14 

SPARE 

Rill BATTERY OK 
REF 1111.(4 

RTU CONTROL POWER 
REF 01 C4 

EMERGENCY PUMPING MODE 
REF 06:06 

WET WELL HIGH LEVEL 
REF 06F6 

(OK'D ON 

SHEET 06 

RTU DIGITAL OUTPUTS 

47 

NORMAL SUPPLY CB CLOSED 

DI3) TO 0141 SPARES 
RESERVED FOR GENERATOR 
CONTROL 

F/ME TER PIT HIGH LEVEL REF 06.13 

SPARE 
RESERVED FOR CP 

0144 TO 0147 SPARES 
RESERVED FOR DRY WELL SUMP PUMP 

CONTI) FROM 
SHEET 02 

8 

CONTI) FROM 
SHEET 03 

0005 

0006 

0007 

0011 

001) 

0016 

0015 

113 

O 
115 

O 
117 

O 
119 

O 
1)1 

O 
I)) 

O 
176 

O 

120 

ELECTRODE TEST RELAY 
REF 0654.0658.06+14 

SPARE 
RESERVED FOR WELL WASHER 

SPARE - RESERVED FOR 
DRY WELL ALARM STROBE 

SPARE - RESERVED FOR 
ODOUR CONTROL UNIT 

CONTI) FROM 

SHEET 03 

8 
SPARE - RESERVED FOR GEN CONTROL 

134 REBE SERVED FOR CP 

136 

131 

RESPE ERVED FOR CP 

SPARE 

149K APPLY 
Mr Mil 

ANALOG LEVI 
METER 

A1000 

608 

TERMINAL 
HOUSING 

g 

RTU ANALOG INPUTS 

FMX167 
TRANSMITTER 

0 A100( STA A100. 

609 141 PS-01 0. 

ARV- A /00- 

141 PS-02 9- 

A11.14V 

All.14 

0 
142 

-o 

144 

.V1.14V 0 

A11.14 V 

146 

E.HPROMATK 10 

FLOWMETER SENSOR 

S-El 7-E2 

14-GNO 
137 -E 

42 

FLOWNE tER PIT 

RESERVED FOR 
CHEMICAL DOSING PUMP 
SPEED REFERENCE 

(1 PROMA TK 
FLOWNETER Ta 

r--\±51 [71' 
Li-11_, 

142 
1-S? 

L.-- 4.ONE 
37-E, 
36-S 

41 

42 

2' 

S1 

141 PS-03 le 

O A101- A101- c C 

ISO 95-04 

A100 

1 6101 RESERVED FOR 
DELIVERY PRESSURE 

PRIMARY 
WET WELL LEVEL 

50 4 
A A H 

51 PS-0S 2. 

O A101- C 4101- a 
1ST PS-00 2- 

91 Al03. 

53 PS -01 

A102- 

154 PS-00 

A102 1-]RESERVED FOR 

LEVEL 
EMERGENCY STORAGE 

61 

5rA117, A /94. 

1SS PS-09 4- 

0 A/04- C A104- la 
156 PS -IN 4- 

Hi6103 SPARE 

A104 

I-1 

RESERVED FOR 
GENERATOR FUEL LEVEL 

1 "A 
l 

A/O S. RESERVED FOR 
6 

1 

ANS- 
PS - 

It A105- GIS- 

SECONARY WET 
WELL LEVEL 

PS-12 S 

A 
511.6 

A106 
1; A-1) 6. 

160 PS-94 6- 

1-]RESERVED FOR 

CURRENT 
RECTIFIER 

1101A STA A/07. Ai._ j/L_GE 
6101 

161 PS-IS 7. 

A107- 0 A101- C A107- 0 
162 PS-16 7- 

24VDC SUPPLY 
11)- REF OA F7 

RTU ANALOG OUTPUTS 

-1.1 A0-03 1--10 )---"4(211/4" 
3. P6-07 11S 

4003- ) A003- 0 
3- P6-01 176 

DELIVERY 
FLOWMETER 
RAPS .1111/s 

NOTES 

i. ALL WIRES L CABLE CORES ARE FERRULED 

WITH GRAFOPLAST SI2000 COMPATIBLE LABELLING 

LEGEND: 

A SWITCHBOARD POWER TERMINAL 

O SWITCHBOARD CONTROL TERMINAL 

SWITCHBOARD GENERATOR TERM. 

)1( FIELD TERMINAL 

11 PLC TERMINAL 

O RTU TERMINAL 

SS TERMINAL 

PLC/RTU MARSH. FUSE TERMINAL 

O PLC/RTU MARSH. LINK TERMINAL 

DISCONNECT PLUG 

RTU DIGIT AL INPUT 

RTU DIGITAL OUTPUT 

RTU ANALOGUE INPUT 

RTU ANALOGUE OUTPUT 

< 001.02 

411.42 

I A01-93 I 

Sheet 07 
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B 

C 

IS 16 

240VAC SUPPLY{ 
REF 11E112 

COMMON CONTROLS 
SECTION 

POWERBOX 
14251-24CM-CC-T 

HZ 

SNI 

LEGEND. 

0 
0 
X 
13 

a 

O 

411 -12 

I A0141 11 

SWITCHBOARD POWER TERMINAL 

SWITCHBOARD CONTROL TERMINAL 

SWITCHBOARD GENERATOR TERM. 

FIELD TERMINAL 

PLC TERMINAL 

RTU TERMINAL 

SS TERMINAL 

PLC/RTU MARSH. FUSE TERMINAL 

PLC/RTU MARSH LINK TERMINAL 

DISCONNECT PLUG 

RTU DIGITAL INPUT 

RTU DIGITAL OUTPUT 

RR/ ANALOGUE INPUT 

RTU ANALOGUE OUTPUT 

LOAD 

PSI 

&ATTE 

80K 
tat 

01( 

COM 

RTV 

1M 

0127 

CO& 

RTU POWER SUPPLY 
10A 24VDC 

NOTES 

11AMP 

/. 
Ol- 

114. 

IIIIIHIIIIF1 
.11.4 - 

.]BATTERY OK 

REF 117(2 

0 Fava. 1 . 

1 POWER ON 

I REF 97(2 
0 FA.At. I 110114 

AND TEPPERATURE PROSE 
LOCATED AT BATTERIES 

1. ALL WIRES / CABLE CORES ARE FERRULED 
WITH GRAFOPLAST S12000 COMPATIBLE LABELLING. 

2. ALL FUSES ARE SOOmA EXCEPT WHERE NOTED 
OTHERWISE. 

SOP /S 

24V DC 

131V DC 

SNIP 

4. 

Rx TBA 

To TBA s"/ 

SD 

14A 

14A- 

P11-0U1 FOR RADIO CONNECTION 

RAM 

069-11-3 
069-M-3 
009-N-4 
089-11-5 
089-N-4 
C69-114 
069-M-1 
069 -M -9 

M03111 

el;3:; 
009-F-) 

811:f:t 
DEN-F-6 

81;1:1 
009-F-9 

DISCONNECT 
PLUG 6 

A 

ii P610 ri 
11 

129.29 

DISCONNECT 
PLUG 6 

0, '6- 

SAM 

1. 

RTU 24VDC CARD SUPPLY 
REF 02.A11 

IWET WELL HIGH LEVEL RELAY LR3 
REF 107 

SAW 
SPARE 
RESERVED FOR DRY WELL 

I 
0, LEVEL RELAY LR2 

SAW 19. 

0,. 

SAKI ./ 
PO- 

ICOMMON CONTROLS 
REF 06812, OS HIT 

P6 -13 

P6?4 

.111. 

". nr- 
MODEM 

REF 00815 
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0 ,-, REF 07 611 

s !14! FLOWMETER PIT HIGH 
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REF KV 

WP 
61. SPARE 
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.1 
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SAN 
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d 

Os- 
SPARE 

A 

V V 
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g N suppt 
RS 415 PORTS 

CONNECTOR 

Ea 
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11 

iS 

3 
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a 

'1 '2 .3" 5" 7 Et 
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On. REF ISIS 
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C 

0 

1 IS 11 13 1,1 15 16 

RTU COMPARTMENT 
HITS RTU 
9103 3 11 EA 

16 CHANNEL 
DIGITAL INPUT 

MODULE 1 

POO 

C102 

Dgn 

0104 

DIOS 

co 

0101 

POI 

0109 

0110 

0111 

0112 

PI) 

0114 

0115 

If 

01 

02 

04 

11 

00 

01 

13 

(01'1 

EI 

REFER 
SHEET OS 

0100 

MI 

0101 

Dar 

DIPS 

0101 

DNS 
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Diu 

Dill 
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RTU POWER SUPPLIES 
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2450( 

1 
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14A. 
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14- V 

ccD 2 8 7. SA 
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PLUG 

0=D 4- 14- V 
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is. 
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a= 7 80. SA 

CED I- 89. 5.4 
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1) 

14. SA 
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co3 IS- 8 16. SA 
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911. SA 

a=r3 17- 
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DII 
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SHEET 01 

CEng 14 

(ED 17 
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(CD 19 

CCD 20 
CED 21 

a= 22 
ccD 
cop 24 

DM 2S 

a::la 26 
cimp 27 

au 

PIS 

01F-FON v 

n 

C- 

16 

19 

c 20 

SWITCHBOARD 

STARTER COMPARTMENT 

PUMP 1 

EFIR MT 12 

Itcs DM& 

000 
CONTROL POWER 
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-1-41 STOP PUSHBUTTON 
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OW U E/STOP PUSHBUTTON 
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-----°7 PUMP RUNNING 
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an 
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13 14 Is 16 

RTU COMPARTMENT 
NITS RTU 
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16 CHANNEL 
DIGITAL INPUT 

MODULE 2 

0% 
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COI 

0120 

1322 

0173 

1324 

0125 

026 

027 

1329 

D30 

001 

DISCONNECT 

PLUG 2 

0 011.14 V A. 

0111 

0110 
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31 

ES 
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Al 1 
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C 
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DI 
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CCD S9 
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65 CD 
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16 CHANNEL 
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D32 

1333 

COS 

0136 

OD 

COS 
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D40 

D41 

£142 

D43 

0144 
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0147 

(OH 
011.(011 v 

DISCONNECT 

PLUG 3 
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10 

II 

'3 

14 

IS 

16 

L RIK BARS 

Oat 
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0140 

01 41 
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20 
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STARTER COMPARTMENT 
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"-------1119/111111N*6 

00012;712214110/.. 
_I22115 24 

, 2K 3 

CONTROL POWER 

START PUSHBUTTON 

STOP PUSHBUTTON 

E/STOP PUSHBUTTON 

RESET PUSHBUTTON 

PUMP RUNNING 

STARTER FAULT 

RTU COMPARTMENT 

0117 

0110 1 

RTU BATTERY 01( 

REF 01E3 

RTU CONTROL POWER 
REF 01(3 

COMMON COMPARTMENT 

0029. EMGDT 

0.10 

EMERGENCY PUMPING MODE 
REF 06E1 

WET WELL HIGH LEVEL 
REFER 0467 

SWITCHBOARD DOOR STATUS 
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SWITCHBOARD 
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SHEET It 

6 

DRAFTED P.11ACTUE 

DRAFTING CHECK A.WITTHOFT 

dn. LR4 p77----cl OWME TER PIT HIGH LEVEL 
REF 0613 

NOTES 
I. ALL WIRES 1 (ABLE CORES ARE FERRULED 
WITH GRAFOPLAST 512000 COMPATIBLE LABELLING. 

2. ALL FUSES ARE SOOmA EXCEPT WHERE NOTED 
OTHERWISE. 
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RTU COMPARTMENT 
KITS RTU 
MD3311 EA 

8 CHANNEL 
DIGITAL OUTPUT 

MODULE 

DON 

D001 

0002 

0003 

D004 

DOGS 

0006 

0001 

(ON 
001.14V 

oo D000 

0I 0001 

12 

03 

0001 

0003 
Iq 

0004 

os 

06 

1-07 

IE 

000 

0000 

07 0007 

8 CHANNEL 
DIGITAL OUTPUT 

MODULE 2 

DON 

0001 
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0011 

TOO 

0013 

D014 

D015 

CON 
001.14V 

0000 

0009 

0010 

II 0011 

12 0071 

0041 

14 
110 

0014 

IS Ip 0015 

LL 

CONSTRUCTION 
01.01 FOR TENDER 
12.08 ISSUED FOR REVIEW 

DISCONNECT 

PLUG 4 

E 

SWITCHBOARD 

STARTER COMPARTMENT 

IK20 

PUMP 1 RUN COMMAND 
REFER 12714 

PUMP I FAULT RESET 
REFER 02.714 

PUMP I EMERGENCY MODE INTERRUPT 
REFER 02.F14. 

GT 
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0001 
n11621 

Gt LI I 004f- 

0002 
n11(22 

0001 

10 

(-10 

20 

DISCONNECT 

PLUG 4 

(BIT Oo 

Um 0 

COMMON COMPARTMENT 

ETR 

00C-72:7{-1 
ELECTRODE TEST RELAY 
REFER 0704 

STARTER COMPARTMENT 

DOH- 

0004 21(21 

000- 

00f4 
21(22 

0010- 

PUMP 2 RUN COMMAND 
REFER 0).714 

PUMP 2 FAULT RESET 
REFER 1L714 

PUMP 2 EMERGENCY MODE INTERRUPT 
REFER 03714 
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P.H. C 2001 

DATE 
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DATE 
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FIELD 

LEGEND: 
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a s J 

CABLE IDENTIFIER 

DISCONNECT PLUG 

SWITCHBOARD CONTROL TERMINAL 

FUSE TERMINAL 

DISCONNECT LINK TERMINAL 

NOTES 
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WITH GRAFOPLAST 512000 COMPATIBLE LABELLING 

2 ALL FUSES ARE SOOmA EXCEPT WHERE NOTED 

OTHERWISE 
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A 

13 

RTU COMPARTMENT 
HITS RTU 
MO3 311 EA 

8 CHANNEL 
ANALOG INPUT 

MODULE 

As. 

A101 

4102 

A103 

A104 

AlOS 

4106 

4101 

-c 
100 

4101- -r-C - 
-4-- 

2 

4101. 
4107- 

Csc 410). 6 
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7 ADA. 

A104- 
4105. rC 
4105- - It 

6 

4104. 12 

4104 - 13 

7 

AD?. 
.4 07- C. 

[4 \ 16 

20 

DISCONNECT 

PLUG S 

NOTES 
1. ALL WIRES i CABLE CORES ARE FERRULED 
WITH GRAFOPLAST 512000 COMPATIBLE LABELLING 

2. ALL FUSES ARE 500mA EXCEPT WHERE NOTED 
OTHERWISE. 

CHANNEL 
ANALOG OUTPUT 
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A001 

A002 

A003 
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ATE24 V 4=1 119 A 
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411.74 V 
Al1.74 
A11.14V 

am) 140 
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®144 
CM 14 5 
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(CD 19 
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IM0 
A105- 
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E) 
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CCD 15S 

4106t_ 8 
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41014 
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1 164 - 1. MS 

AD 
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A01.14V 
401-COM 

4000. 

NOTE 2 

AOl 

2 

4E1 167 2A 
a=m 168 

@ 169 

coo 170 

RTU TEIT 

POWER SUPPLY 
REF 01811 

RTU 182 
(OHMS PORT 2 
REF OS All 

9 

10 

DISCONNECT 
PLUG 6 

iS:37 176 

14 177 

170 

179 

1 110 

NOTE 2 

R5485. 
05405- 
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PLUG 6 
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DU tail 

41074 
< 41.7- 

ECM OS 
(1=D 609 

D 610 
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LI ADM 
41000 

24VDC SUPPLY r 713. 
J11- 

REF 00.07 

TER1104AL 

HOUSING 
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FLOWNETCR Tx 
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WEE WELL LEVEL 

TRANSMITTER 

FIELD 

FLOWMETER SENSOR FLOWMETER PIT 

LEGEND: 

CABLE IDENTIFIER 

DISCONNECT PLUG 

FUSE TERMINAL 

DISCONNECT LINK TERMINAL 
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10 12 13 TA 13 

CONSTRUCTION - EXTERNAL SWITCHBOARD 

Cubicle construction 3mm Marine grade Aluminium (52511. 

Plinth construction 160x60 channel 6061 T6 Grade Aluminium. 

Folded. "Pulse MG" 1 "TIG welded with all visble seams and joints fully welded, free from 
splatter and ground smooth where needed. 

External doors and covers filled with Enka 1011-207 self grip seal. 

Stainless Steel -0" Handles fitted where indicated on the drawings. 

116 Earth studs fixed to the interior of all doors and hinged escutcheons and on adjacent 

cubicle interior surfaces. 

Door stiffeners, door stays. cable straps. and document holders etc fitted where shown an 

the drawings. 

Door stiffeners lobe S /Steel and of sufficent strength to prevent being deformed when 

subjected to reasonable loads. Minimum 3mm S/Steel. 

Lift -oft covers and mounting panels fixed with MO studs I. stainless steel dome nuts. 

Gland plates manufactured from 3mm aluminium, unless otherwise shown 

Inspection/Access plates manufactured from 3mm aluminium 

Gland/Inspection/Access plate openings reinforced with 25x10nini flat aluminium bar. (Detail F) 

Cable glands to be fated with compression side installed within cubicle. (Detail 6) 

Gland/Inspection/Access plates to be fitted with seals attached to cubicle. 

Gland/Inspection/Access plate fixings at 100rem. 

Gland/Inspection/Access plates to maintain a 50mm clearance from section dividers. 

Gland /Inspection /Access plates we NOT to be split. 

Inspection/Access plates we NOT to be earthed 

Provide Shrouding to all live parts to IP20 where required 

Hinges !external) Selectrix HIB650ss-316 Stainless steel. 

Star washers fitted under all hinge screws 

Hinged escutcheons fixed with Emka I/4 turn 1000-0142 

All equipment to be removable via front access. 

Install switchboard with non-hydroscopic material between plinth and concrete slab. (Detail Ell 

All escutcheons to open a minimum of 90' 

1,0(10 DOOR 1-6_ 8 

CLOSETRADE - Swing Handle HW-HAND-FLUSH-SS-MS874 

CLOSETRADE - 3 point lock rod set 11W-CAM-3PL-SET-384500-R6006-1 

Lockwood 71 Barel Lock 

Key Codes RC496A, RC496A8, FK496ABC refer to each door for clarification. 

Locks Door 7 

CLOSE TRADE - Swing Handle HW-HAND -FLUSH-SS-PAD-35 

CLOSE TRADE - 3 point lock rod set HW-CAM- 3PL-SE -384500-RG006-1 

ENERGEX padlock 45mm brass pin tumbler. 

Energex Key No325 Ow 2 keys 

Locks Door 9 

CLOSE TRADE - Swing Handle NW-HAND-FLUSH-SS-MS874 

CLOSE TRADE - 3 point lock rod set HW-CAM-3PL-SET-384500-RG006-1-316S5 (all S /Steel) 

Lockwood 71 Bare! Lock, Key (ode RC496A8 

OPERATING PARAMETERS 
Standard 

Current I, Frequency 

Rated Operational Voltage Ue 

Rated Insulation Voltage Ui 

Rated Auxiliary Voltage 

Rated Current (Main Bus/ 

Short Circuit Current Isc 

Duration of Is( 

Degree of Protection 
Measure of Protection by barriers 
and enclosures. 

Service Conditions 
Mass 

Forms of Segregation 

Earthing System 

AS 3439 1 

AC 50112 

415 VAC 

660 V 

240 VA( / 24 YOC 

300 AMPS 

20 kA 

2 sec 

PSI to AS 1939 

Outdoors 
Not exceeding 2000kg 

Form 1 

TN -S 

PAINTING 

Aluminium Surface Preparation 

Finish smooth all exposed welds, clean, desalt, and degrease all surf aces. 

Surfaces pretreatment in accordance with AS 1580 L AS 3715 using Novox LF acid etch 

cleaner. Novacoat 12 conversion coating, 1 clean water rinses. 
Apply OULUX ALPHATECH 3000 powder coat to manufacturer's recommendations. 

CUBICLE & EXTERNAL COMPONENTS OULU% Mist Green 1366481 matt finish. 

INTERIOR ITEMS (mounting panels, escutcheons, etc ) DULUX Bright White (32166) 

Minimum Dry Film Thickness all surfaces 50 microns 

A 04.09 

0 01.00 

Pi 

No 

FOR CONSTRUCTION 
FOR TENDER 

P.N. A.W. 

P.N. A.W. 

12.011 ISSUED FOR REVIEW 
DATE 

A.W. 

WIRING 

All wiring to be PVC V90 MT 0 6/1Kv Grade with tinned conductor. 

Control and instrumentation wiring has flexible copper conductors, and is colour coded 

as detailed below, numbered each end, and terminated by the use of appropriate 

pre-insulated crimp lugs or pins 

Separate lugs or pins shall be used for each conductor 

Use proprietary bridging links when required to common up terminals. 

Not more than two wires shall be connected to any terminal. 

Not more than one wire shall be connected on one side of any tunnel type terminal. 

Where multiple connections are required on tunnel terminals, proprietary terminal link 

bars shall be used 

Power wiring to be minimum 2.5sgmm stranded copper conductors, phase colour coded 

as detailed below. 

Control wring to be minimum I Osqmm flexible copper conductors, colour coded as 

detailed below. 

Low level control signals to be minimum 0 5sqmos flexible copper conductors. colour 

coded as detailed below. 

4-20mA analog signals (internal 1 external) weed in shielded pair minimum sire 

0.5sgmm, and earthed at one end only. (Switchboard end for external signals) 

All 240VAC wiring Ii the 1111.1 or PLC sections shall be double insulated and all terminals 

shall be shouded and labelled- ' Danger 240VAC' 

Earth cables minimum 2.5swire flexible. 

Doors and hinged escutcheons bonded with flexible tinned copper braiding 

Switchboard to have dedicated earthing cable bonding directly to main earth bar 

Ensure minimum clearance of 100mrs is maintained between cable ducting t gland plates. 

Wire numbering will be equal to Grafoplast 92000 system 

Terminal strips to be mounted 30mm off equipment panel to aid termination. 

Wire numbers are readable left to right,bot tom to top as shown. 

Refer to sheet 17 for (ming detals for RTU cisonne lion plugs. 

Coding pns must be filled to both the (Steamed plug and terminal Nock. 

COLOUR (00f 

Phase wiring (Al ICI 

Potential Metering1240/415 VAC! 

Current Metering (Secondary) 

240 VAC Control Active 

240 VAC Neutral 

VOC Positive supplies 

24 VDC Negative supplies 

General 24 VIX Wiring 

RTU & PL( Wiring 

Electrode Wing 
Intrinsically safe wiring 

Earth 

Door & Escutcheon Earth Bonds 

Red, White, Blue 

Red, White, Blue, Black 

Red, White, Blue, Grey 

Red 

Black 

Orange 

Violet 

Grey 

Grey 

Salmon 

Light Blue 

Green/U[0v 

Green /Yellow 

ISsomm (mi) 

ISsiaws 

tisgem 

1.0sgom 

1.0ignto 

1.0scalm 

TOsqmin 

lasqit 
(listing 

tOsiamm 

ISsiamm 

2.Ssimim (poi 

4 tiara 

LAPELS 

Internal labels W/8 engraved ABS PLASTIC to label schedule, 

Warning labels R/W engraved ABS PLASTIC to label schedule. 

&Stop labels Y/B engraved ABS PLASTIC to label schedule. 

First letter Background colour, Second letter x lettering colour. 

Man switch label 

Pomp 03 labels 

Compartment labels 

E/Stop labels 

Warning labels 

MAIN SWITCH 
410A 

Ora 

4tara 

PUMP Nol 
4_ 

ale" 

250A 4_ "I 

RTU 
lOmim 

EMERGENCY STOP -- lino 

DANGER 41W 
Ira 

ISOLATE ELSE WORE I- Sm 

Material ABS PLASTK 
Colour 8/M 

Material 
ABS 

PLASTK 
Colour W/8 

Material Stemless Steel 

Material ABS PLASTK 
Colour Y/8 

Material ABS PLASIK 
Colour R/W 

Internal labels secured by M3 chrome plated metal threads 
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St Achs Street Sewage Pump Station (SP.0.87)UPgrade Operation & Maintenance Manual 

SEWER MAIN PRESSURE TEST 

TA 
M & D Pipe Testing Pty L10 

IN5 ACN: 124 334 201 
NATA ACCREDITED 
13 Casablanca Cour. 

Burle:gh Wars. OLD. 4220 
0424 309 234 

This document is issued in accordance with NATA's accreditation requirements. 

47 

CLIENT Rob Carr Pty Ltd 

LOCATION: St Vincent Rd. Banyo. 

PLAN No.: 486/5/6-0024-006 

REV.: 0 

DATE: 13-11-2008 

APPROVAL: JVH 

INSPECTION DATE: 29-6-2008 

REMARKS: Tested to WASA specifications 

INSPECT. RESULT: Pass 

AUTHORISED SIGNATORY: 

SIGNATORY NAME: 

DATE OF ISSUE: 

MATTHEW YOUNG 

6-7-2009 

INSPECTION REPORT NUMBER: 00000SM97 

PROCEDURE DOCUMENT NUMBER: PR000004 

34 
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LOCATION: St Vincent Rd, Bzwyo. 

LINE 'DC rnit.s MI I I11J I I() f 1I I 

1A;(11. 

INSPECTION DETAILS 

(A I. IA/0-11() MI1 N111 :JIM Fo-Mul 

2101 mi 
M I I 3111 I It )1,11 i 

.1/0 I 

ti.,11 I (1/0 I t() (vii I 

!I/ill 

PIPF DIAM1'..1E1 1(:(truni 4110111111 100111111 40(Imitt 

PIPE I_ENGTI-I .1 I(M)3( wows 99 42..11111,40..!. int Alt!): 

; 

PIPE NIXIE:MAL K.,1:11110 Air. ki,10111 \/(; Ki;I:11.11() vc Ki:1:11110vc Ki.tailio v(..:. 

TYPE 
; 

1-ES:I :-':', rd;P:1 23 ()Id t, 1 I 23.1;k1).1 23,610 '.a. ; 23 (Iit1);( 
PRESSURE 

;TIME 10 pROP i;,) nmitlic... --, ; 'mimic:. 21milititt:... -2 I IIIIIRII(.:,..; '. lc) (1.(1(1)11(.,s 

7hPA 
, . 

-RESULT 1 '.u....:. Pil;11; 1-;.1...... I .-1:; .;; 
i 

AUTHORISED SIGNATORY: 

SIGNATORY NAME: E.W/YOUNG 

DATE: 25-6-2009 

F. 

0 0 
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St Achs Street Sewage Pump Station (SP087) Upgrade - Operation & Maintenance Manual 

DORMWAY SEWER PRESSURE TESTING 

Project 37 PI C4--k Vz3PittiC) Erctj1/4._ Job No 2253 
Job Address 

Test Duration (sec) I 

loAmtb 
Test Pressure (kPa) 

tap\ 
Allowable Loss (kPa) 

610.1 

Date Dia (mm) Location 

tog MIH 1 to M/H 2) 

Time (sec) Pressure 

Start 

Pressure 

Finish 

Pass Fail 

RI -C- il" 4 ft MIH 5/1 MIH (0/1 a -4 V kPa -4_5"-kPa "; 
tr- 0)046P WH (0/ 1 MIH -7/i ia 

S 
-4.5-kpa --4,_kpa / i- 

i - 6 p ..) 46) M/11 -1/1 MIH 04 3.416 ----461(Pa 44 kPa vr 
ii- 5- 6 Z)3 460 MIH eyi M/H 9// 3 _10 - 4kPa -6-1(13a 

;i° 

th t 
jel- -5- CI 44) M/H q/1 MIN 10 /I tzpo) - 4-5" kPa -451Pa // 
h:Qa-,15- IP.t ' 10,11.:-,-,i9 M/H 10/1 M/H 1 V I /Z01) -4 kPa -4K" kPa / 

(0 9--42- 0 1004'0 MIH II/I M/H 1-274) 1,0.00 -45- kPa -46 kPa ,.// 
(3p -6 e ,off M/H (2A MIH ISA OW -45- kPa 4t) kPa i oi 

I/ 
( 
'// 

' 

al - i -01 1,. ' 10 MM IV Miff 1411 ita -45-kPa --4-b kPa V 
80- - oi 45-6 M/H %LW( M/H 15/j /2,CD -- 4 5' kPa -4s- kPa / r 
WI- ,..-Of 7)04a M/H 15/1 M/H 11011 142,0 0 - 4-1,-) kPa -4-5- kPa NI/ I 

IS 

q-7 -6 ' 2) 419 M/H 16/( M/11 rv, /02 019 - 4-5-kPa -4-6- kPa / Ii 
,,i.r, IS 1- 1 1 A_% MIH lb/ M/H I 'A' II .4 4 - kPa - . kPa 

M/H MIH kPa kPa 

M/H M/H kPa kPa 

MIH MIH kPa kPa 

M/H M/H kPa kPa 

M/H M/H kPa kPa 

M/H M/H kPa kPa 

MIH M/H kPa kPa 

M/H MM kPa kPa 

MIH M/1-1 kPa kPa 

MIH N1111 kPa kPa 

MIH M/H kPa kPa 

M/H M/H kPa kPa 

Comments: IV8-1 92kri,312 14-S 41; FiCiZ 200./11Q 

Dormway Representative: 

Client Representative: krbov 4,ditoJ6 

Sign Name: 

Sign Name: 
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St Achs Street Sewage ,Pump. Station (S13.087.) Upgrade - Operation & Maintenance Manual 

40"t 
IMAM 

Customer: 

TESTING SE. VICES 
a dNialon:of pi" & OM Spring Pty Ltd (its tractiO 10.1. Siorifig Family Tore) 

°BSA Lie No 45799 ACM 009.976 550 AB14 90 779 113 321 

31 Smallwood Street UnderwoOd (;)1,D 4119 
Ph! 07 3841 51.00 Pim .07 3210 0659 

Dormway Pty Ltd. 
39 Kenway Crescent 
UNOERWO9D-C/LD 4119 

Job Address: St Achs Street 
NUDGEE 

Site Contact Name & Number. Frank 0402 192 544 

DESCRIPTION OF WORK 
Vacuum test 4 MA-li as directed. 

Job No: 67200 

Client Order No: 28/07/09 

Appointment Time: 13194 

Phone When Going: YES WHEN GOING T 

41. V 1- ...V./ , It 
'Test Dtiethan (sec)" 

1-. am 

'Test Pressure Oa ." Alieriabietoss Oa) litr="1"""" 
Page IL__ of 1 es sbEe. --s -s- 7,3.5 

Date MM (Mimi) . ..M11-1 Depth . . MM hhottheT Time (sec) Pressure. Start . . Pretsure Fleish Pass/ Fail 

;,.4.1- 

,Dia 

i tia/Oin /600. . MiEl 1A)-1 ,-)() '-'3".S' 11 
:33 

'Pa 

AS--1-6, 1,66 3 0 S 0 MM % i 2 3 . 

-S kPa -33 ,c 
We 

P.:8:-.7" . 11o° ' a:-.10 - ivi*1 6/61 33. .--33.6 
kPa 

MM Ida kPa 

Nin-i kPe kPe 

MM 
. '...kPa. 

MM kPe . kPe 

MM kPa kPa, 

Mh{ kPa . ItPa 

MM kPa. kpa 

Sign. Name 

Print 
Name DAVI° 171 

Field 90n/ice's' Officer: 

Copies to be returned to OFFICE 
Original to be given to CUSTOMER 
This certificate supersedes, all previous certificates. QA a 20 
This test document Must not be 'copied, except in full Issue Date: 311610e 

TeSt UhitNo 
Osie: 

,00;\ This document Is lisued in accordance with 

HATA NATA'S accreditation reathrementst. 

NATA Accredited Laboratory No. 13546 

. 38 . 
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St Achs Street Sewage Pump Station (SP0.87) Upgrade - Operation & Maintenance Manual 

InstengP/1 Tniding as 

ble I strument Service 
ACN 954 764 742 ABN 99 0S4 764742 

Unit 6 10-12 Babdoyle SI PO Pox 4035 LOGAtIHOLME OLD 4129 
Telephone: (07) 3801 1232 Facsimile: (07) 3801 3731 

ableinst@bigpond.corn 

CalibrOtion Report ph 
100 mm Industrial Pressure Gauge 

Description 
Make: Rhomberg 
Type: Direct Mount, Bottom Entry 
Serial NO: 9905 
Scale Range: -100/0 kPa, 0/30"Hg 
Scale Interval: 1 kPa, 0.2"Hg 

Submitted For: Dormway Pty Ltd 

Standard Used 
. . 

Type: Hg Manometer 
Serial NO: 16131 
Range: 0/61"Hg 

Certificate No: 6714 
Date: 7/11/2008 

STANDARD 
READINGS 

OBSERVED 
READINGS 

INCREASING 
CORRECTION 

OBSERVED 
READINGS 

DECREASING 
CORRECTION 

KPa KPa KPa KPa KPa 

-20 -19 -1 -19.5 -0.5 

-40 -39.5 -0.5 -39.5 -0.5 

-60 -59.5 -0.5 -59.5 -0.5 

-80 -79.5 -0.5 -80 NIL 

-100 -100 NIL - - - - - - 

. 
. 

Remarks: 
Gauge Tapped Lightly At Each Reading. 
Gauge Tested in Accordance With AS2845.3-1993. 
And ConfOrrns To AS1349,1986. 
Gauge Case Vented To Atmosphere During Test. 

sw 

Testing Officer. 
K.Mc Callum 

40 . 
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St Achs Street Sewage. Pump Station (SP087) Upgrade - Operation & Maintenance Manual 

Brisbane City Council NuSewers 
Sewerage Standards Design and Construction Specification. 

Complete the standard longitudinal tabulation providing details of curve lengths, I.L., 
depth to invert and 'F.S.L. and the chainage atthe curve tangent points. 

Installation of PE Sewert 

PE sewers shall be installed in accordande with the requirements for non-pressure 
Pipelines spedified in WSA -01 Polyethylene Pipeline Cade. Due to the high 
expansion characteristics of PE, the differences in diurnal temperatures shall be 
allowed for when installing the sewers. 

10 Testing of PE Sewers and MSs 

10.1 CCTV Inspection 

Amndt 
No. 3 
Apr '08 

All PE sewers and maintenance shafts shall be inspected by CCTV after all 
backfilling' 'operations have been satisfactory completed and all junctions are 
installed. This inspection is required to ensure that the pipe is without any 
construction defects, the pipe has no internal flow obstructions and all approVed 
junctions are in right location. Further the inspeCtion will verify the information 
provided with the 'As Constructed' drawing& 

CCTV inspections shall comply with the following requirements: 
Appendix F of the latest version of the WSAA Conduit Inspection Reporting Code 
of .Australia WSA 05. This includes all requirements outlined in Section 2 of the 
Code in relation to. CCTV ()Pere* qualification, CCTV camera equipment and 
accuracy, camera operation, data display on recorded images and the inspection 
report. 
The sewer shall be cleaned prior to the CCTV inspection. 
Two sets Of digital video files (MPEG 1 or MPEG 2 format), digital photographs 
(JPEG format) of certain defects as: stated in Appendix F of WSA 05 and a digital 
file with the coding information JWinCan format or other digital formats stated in 

future editions of the WSA 05 standard) on CD or DVD mediuM shall be 
provided." 

10.2 VaCutun Testing 

All components Of the sewer including MS's and property connection sewers shall be 
subject to vacuum testing. 

The vacuum test Shall be carried out in accordance with the following procedure: 
apply a negative pressure of approximately 50kRa., 

clote the vahie, shut Oft the pump and allow the pressure to stabilise for 3 
minutes'. 
when the pressure hat ttabilised at or below the starting test vacuum of 
45kPa, commence the test by allowing the pressure to drop to 45kPa at which 
point the time recording begins, 
record the vacuum drop over a 20 minute period. 

Accept the sewer under test if the vacuum loss is lest than 2kPa. If the test fails, re- 
apply the vacuum to identify leaks and rectify all detects prior to conducting further 
tests: 

11 Authorised ProdUati-NitseWers 

Data of Issue Apr '08 NuSewers 
Edition V.4 

Page 9 of 10 
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ROB CARR PTY 1.'11) Inspection and Test Plan 

PROJECT: OLD026STA -St Achs Gravity Sewer LOCATION: Banyo. OLD 

CLIENT: Tem Alliance CONTRACTS 7103-01 

ITP ACTIVITY: Maintenance Note Construction (IN SITU) ACTIVITY LOCATION: - ( t 

ITP PREPARED BY: Dennis Chow ITP FORM: FP-02-07 

ITP REVIEWED BY: Angelo Soumboulidis 1W REVISION 0 

APPROVED BY: Rob Can 

No Project Work/Test Activity or Deliverable 
Inspection 

Type 
Inspection 
Frequency 

Inspection 
Date 

Acceptance Criteria and 
Records to be kept 

Inspected By 
Notes 

RC T BCC 

2 

3 

5a 

6 

Ss 

Work Method available and signed off H Prior to start 2214 ffl..., 'l Record OH& Act 

' Record - (i) Signed WMS 

. _ 

g31 

1) 

( 

. 

Prepare ground beneath and around base of MM 
using 10/20ern aggregate to required level 

I Poor to FAN 

39/4 I ocy 

.f1, 

iliiie- 

Comply with Sewerage Code of Australia 
Record (i) Daily Diary 00 Delivery Docket 
Client inspection as required 

Survey base, Tolerances Honzonlal +/- 100mm. Vertical ../- 

30mm 
. Visual Inspection of formwork 
' Inspect for strength and rigidity 
' Min design grade to be maintained 
' Record - (i) Daly Diary (ii) This ITP 

' Polystyrene chase soils internal diameter vi pipe 
Record - (I) Supplier docket (ii) This ITP 

Placement of steel reinforcing mesh / rebar at base 
of shaft. Tie in starter bars as per design 
requirements 

I Once 

Poor to FM Insert polystyrene core ends into pipe ends and 
polystyrene these between the core ends to form 
channel 

_ __ -.-- 
Pre concrete pour inspection 

Pour concrete to construct M/H base 

-- 
Concrete Testing lASMODI 

H 

- 
W 

__-... 
Once previa 

pour 30tif f, 
- 

' Client Representative to be given 45 hours notice prior to 
concrete 

Representative entative to inspect reinforcement and formwork 
where apptrcable 

Comply with AS3600, AS1379 t' 

Ccoompl.yewicthhamsert/sosluitsmppipdeeslicr (Water Authority Specs) 

.e5.4 Correct protections where applicable 
Correct concrete grade to be used 
Concrete not to contain calDum chloride 
Slump conforming. no water added on-site 
Record - (0) Supplier docket (ii) This ITP 

Once 

Once per 25.713 Compression samples to be taken (3 cylinders total - 

Tests 1 (@days and 2 026 days) 
Concrete chase suits pipe ID 

Record - (I) Supplier Docket (ii) This ITP NO Teal Results 

7 Tie in steel reinforcing rebar and place for walls as 
per design requirements - allow for starter bars roof 
as per dramng 

I Once 

Hil- 

Comply with AS3600 - Concrete Structures 
Comply with AS3610 - Formwork for Concrete 

'Check bar size. spacing & no. of 
' Concrete cover 

Rigidly supported by plastic (lipped) bar chars or by 
concrete blocks of the same grade as concrete pour 

Bar chairs or concrete blocks securely tied 
As per IFC drawings within specified tolerances 

' Record (0 Supplier docket (k) This ITP 

ITP-0207 

OPY 
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R( CARR PTY. Li I) Inspection and Test Plan 

PROJECT: OLC1028STA -St Achs Gravity Sewer LOCATION: Sanyo. OLD 

CLIENT: Tenix Alliance CONTRACT X 7103-01 

ITP ACTMTY: Maintenance Hole Construction (IN SITU) ACTIVITY LOCATION: 2 A 
ITP PREPARED BY: Dennis Chow ITP FORM: ITP -02.07 

ITP REVIEWED BY: Angelo Soumboulicks ITP REVISION o 

APPROVED BY: Rob Carr 

No Project Work/Test Activity or Deliverable 
Inspection 

Type 
Inspection 
Frequency 

Inspection 
Date 

Acceptance Criteria and 
Records to be kept 

Inspected By 
Notes 

RC TA BCC 
8 Form inside wall using limber formwork or 

equivalent 

Form external wall using bother formwork or 

equivalent 

Brace formwork using steel tie -rods and tension 
appropnately 

Pm concrete our ,Flpeilo.11 

Poucorierele to construct N141 Walls 

I 

I 

I 

H 

Prior to FAN 

Pnor to P4 

I/01 
Comply with AS3600 - Concrete Structures 
Comply with AS3610 - FOrmwOrk for Concrete 
Check bar size. spacing 8 no. of 

' Concrete cover 
' Rigidly supported by plastic (tipped) bar chairs or by 

Ig 
concrete blocks of the same grade as concrete pour 
' Bar chairs or concrete blocks securely tied 
' As per IFC drawings within spedfaid tolerances 
' Record 0) Supplier docket (s) Thus ITP 

if) 

Of 
lJlt 

t/ 
9 

10 

10a 

;--- 
1/6/0 1 

Comply with AS3600 - Concrete Structures 
' Comply with AS3610 - Formwork for Concrete 

Check bar sue. spacing 8 no. of 

Concrete cover 
Rigidly supported by plastic Moped) bar chars or by 

concrete blocks of the same grade as concrete pour 
Bar Chairs or concrete blocks securely tied 

- As per IFC drawings within specified tolerances 
' Record (i) Supplier docket (e) This ITP 

l'I NN I° FIW 

- 07-11:a Final; 
pour 

Once 

V6/0Cf 

1/Warzr 

/6/0, 

Comply with AS3600 - Concrete Structures 
' Comply with AS3810 -Formwork for Concrete 

Record - (i) This ITP (ii) IFC Dwg C Client Representative to be given 48 hours notice prior to 
concrete pour 

Client Representative to inspect reinforcement and formwo 
where applicable 

' Comply with mix/slump design (Wailer Authority Specs) 
' Concrete chase suits pee ID 
' Record - (I) Supplier docket tin This In. 

11a 

12 

12a 

Concrete Testing (AS3600) 

Tie m steel reinforcing rubor and place for roof and 
allow as per design requirements 

Pre concrete pour rnspechon 

W 

I 

Once per 25m3 

Ones 
I f A. 

I 

* Compression samples to be taken 13 cylinders total 
Tests 1 t7days and 2 @28 days) 
Concrete chase suits pipe ID 

' Record - (i) Supplier Docket (it) TMs ITP 161) Test Results 

Comply with AS3600 -Coverage Structures 
Comply with AS3610 -Formwork for Concrete 
Record Supplier doeket (i) Tim ITP (MI IFC Dwg 

H Owe ports 
put 

Client Representative to be given notice poor to concrete 
pour 

Client Representative to inspect reinforcement and formwork 
where applicable 

ITP-0207 

0 PY 
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ROIf CARR iry !AD Inspection and Test Plan 

PROJECT: OLD026STA -St Ache Gravity Sewer LOCATION: Sanyo. OLD 

CLIENT: Tenix Alliance CONTRACT # 7103-01 

ITP ACTIVITY: Maintenance Hole Construction (IN SITU) ACTIVITY LOCATION: 

ITP PREPARED BY: Dennis Chow ITP FORM: ITP-02-07 

ITP REVIEWED BY: Angelo Soumboulidis ITP REVISION 0 

APPROVED BY: Rob Carr 

No Project World Test Activity or Deliverable 
Inspection 

Type 
Inspection 
Frequency 

Inspection 
Date 

Acceptance Criteria and 
Records to be kept 

Inspected By 
Notes 

RC TA BCC 
13 

13a 

14 

15 

16 

Pour concrete to construct M1M top slab and lid. 

Install WH cover and frame. Raise cover using 

timber packers lo ensure desired SL is reached 

Ct. F,F-C- 4, '-7 -kr Lb 

Concrete Testing (AS3600) 

Baddill and compact aroundN/H progressively 
until desired surface level is reached 

Epoxy coal walls, benching and base 

Vacuum Test 

H 

- 

I 

H 

Once 

'Once per 25m3 

Dunng 
compaction 

Various 

N/A 

244 11 

` it f t ' 

Comply with AS3600 - Concrete Structures 
Comply with AS3810 - Formwork for Concrete 
Check bar size. spacing 8 no. of 

- Concrete cover 
Rigidly supported by plastic (tipped) bar chars or by 

concrete blocks of the same grade as concrete pour 
Bar chairs or concrete blocks securely tied 
As per IFC drawngs within spec:lied tolerances 

' Record - (1) Supplier docket (ii) This ITP 

Compression samples to be taken (3 cylinders loll - 
Tests 1 83gdays and 2 a28 days) 
Concrete chase suits pipe ID 

' Record - (i) Supplier Docket (ii) This ITP Ng Test Results 

i 
Visuel and measure 

' Compaction testing to Water Authority Specs 
1 compaction lest each 500mm layer, 98% coprnp 

' Record (1) Compaction Test Results - NATA (o) This ITP 

Commotion test results to be subrratted 10 Client 

' Visual Inspection of fornwoork 
Comply with Manufacturer Nfork Method 
Record - (if Supplier ITP 66 Thus ITP 

Record - (i) Supplier ITP (ii) This ITP 

Contractor Representative SignoR 

I certify that the works listed in this ITP have been Name Angelo Soomboulidis Signature 
constructed in accordance with Water Authority and or 
Council Standards and the Contract Specifications Position Contract Manager Date 

LEGE ND. 

H - HOLD. I -INSPECT 
T - TEST W- tAITHESS 
RC - Rob Carr Ply Ltd. TA TM. Alliance 
BCC - Bambino City Cat red 

ITP -0207 

OPY 
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ROB CARR PTY. UM Inspection and Test Plan 

PROJECT: OLD026STA -St Achs Gravity Sewer LOCATION: Sanyo. OLD 

CLIENT: Tonic Alliance CONTRACT h 7103-01 
I _i_. , 

ITP ACTIVITY: Maintenance Hole Construction (IN SITU) ACTIVITY LOCATION: 'V/ i 

ITP PREPARED BY: Dennis Chow ITP FORM: ITP-02-07 

ITP REVIEWED BY: Angelo Soumboulidis ITP REVISION 0 

APPROVED BY: Rob Carr 

No Project Work/Test Activity or Deliverable 
Inspection 

Type 
Inspection 
Frequency 

Inspection 
Date 

Acceptance Criteria and 
Records to be kept 

Inspected By 
Notes 

RC T BCC 
1 Work Method available and signed off H 

I 

I 

Prior to start 

Poor to FP( 

Once 

,,. / 
-1,71if I CP 7 

Comply vAth OH&S Act 
Record - (i) Signed WMS 

/ 
I I' 

2 

3 

Prepare ground beneath and around base of M/H 
using 10120mm aggregate to required level 2-7/&100. 

7 

g 1 ft- 

Comply vAth Sewerage Code of Australia 
'Record - (I) Daily Diary (ii) Delivery Docket 

Client inspection as required 

Placement of steel reinforcing mesh / rebar at base 
of shaft. Tie in starter bars as per design 
requirements 

Survey base Tolerances' Honzontal +/- 100mm. Vertical +1- 

30mm. 
- Visual Inspection of formwork 
' Inspect for strength and ngidity 

Min design grade to be maintained 
Record - (1) Daily Diary (a) This ITP 

4 

5a 

Insert polystyrene core ends into pipe ends and 
polystyrene chase between the core ends to form 
channel 

W 

H 

Prior to FM 
14/0 .- 

Polystyrene chase suits internal diameter of tripe 
. Record- (0 Supplier docket (it) This ITP 

Pre concrete pour inspection Once or to 

pour 
Client Representative to be given 48 hours notice prior to 

concrete pour 
' Client Representative to inspect reinforcement and formwork 
where applicable 

6 

- 
6a 

Pour concrete to construct 14/1-1 base 

Concrete Testing (AS3600) 

H 

W 

Once 

Once per 25m3 

2--.13 1 

1,114 

. Comply with AS3600. AS 1379 

' Comply mull mix/slump design (Water Authority Specs) 
' Concrete chase suits pipe ID 

As per dC drawings & within specified tolerances 
Correct projections where applicable 
Correct concrete grade to be used 

' Concrete not to contain calcium chloride 
' Slump conforming, no water added wide 
' Record - (i) Supplier docket (ii) This ITP 

0 
Compression samples to be taken (3 cyfinders total - 
Tests 1 @7days and 2 5!828 days) 
Concrete chase suits pipe ID 
Record - (1) Supplier Docket (ill This ITP (N) Test Results 

7 Tie in steel reinforang rebar and place for walls as 

per design requirements - allow for starter bars roof 
as per drawing 

I Once 

t N n 

Comply with AS3600 Concrete Structures 
' Comply with AS3610 Formwork for Concrete 
' Check bar size, spacing & no of 

cr ' Concrete cover 
. Rigidly supported by plastic (tippet) bar chairs or by 

concrete blocks of the same grade as concrete pour 
' Bar chairs or concrete blocks securely tied 

As per IFC drawings within specified tolerances 
Record - (i) Suppler docket (A) This ITP 

..._ . 

ITP-0207 

OPT 
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ROB CARR PTV I:1 I) Inspection and Test Plan 

PROJECT: OLD026STA -S1 Ache Gravity Sewer LOCATION: Banye. MD 

CLIENT: Tenix Alliance CONTRACT., 7103-01 

ITP ACTIVITY: Maintenance Hole Construction (IN SITU) ACTIVITY LOCATION: -71 

ITP PREPARED BY: Dennis Chow ITP FORM: ITP-02-07 

ITP REVIEWED BY: Angelo Soumboulids ITP REVISION o 

APPROVED BY: Rob Can 

No Project Work/Test Activity or Deliverable 
Inspection 

Type 
Inspection 
Frequency 

Inspection 
Date 

Acceptance Criteria and 
Records to be kept 

Inspected By 
Notes 

RC TA BCC 
8 Form inside wall using timber formwork or 

equivalent 
I 

I 

I 

H 

Prior to FAN 

2Z/5167 
' Comply with AS3600 - Concrete Structures 

Comply with AS3610 - Formwork for Concrete 
Check bar size, spacing & no. of 
Concrete cover ../.&) ' Rigidly supported by plastic (lipped) bar chairs or by 

concrete blocks of the same grade as concrete pour 
' Bar chairs or concrete blocks securely tied 

As per IFC drawings within specified tolerances 
' Record - (i) Supplier docket (ii) This ITP 

1,, 

A 

9 Form external wall using timber formwork or 
equivalent 

Prior to FAN 

Pnor to F/W 

Once poor to 
pour 

22L107 

Comply with AS3800 - Concrete Structures 
CaomecpklybwiartshzASe.313.p.°10 n-gFgormr.woofrk for Concrete 

' Concrete cover 
Rigidly supported by plastic (tipped) bar chairs or by 

concrete blocks of the same grade as concrete pour 
' Bar chairs or concrete blocks securely lied 

As per IFC drawings within specified tolerances 
Record - (i) Supplier docket (n) TMs ITP 

10 Bra work using steel be-rods end tention Brace form 
appropnately 

Comply with AS3000 - Concrete Structures 
Comply with A53010 - Formwork for Concrete 

' Record - (i) Ties ITP (ii) IFC Dwg 
_ _ 

10a 

11 

Pre concrete pour inspection 
28-AT/09' 

Client Representative to be given 43 hours notice prior to 
concrete pour 

Client Representative to inspect reinforcement and formwoa4 
where applicable 

Pour concrete to construct MIH Walls 

cozsr t..% 1 
H u/sio? . Comply with mix/slump design (Water Authority Specs) ,1115 

Concrete chase suits pipe ID 

Record - (t) Supplier docket (ii) This ITP 

11a 

12 

- 12a 

Concrete Testing (ASMICIO) 

1.E.,7 FaST Li F-T I2-en t4 

W 

- 

Once per 25m3 

Once 

-one-e prior to 
pour 

2.9110C, 

2i/Stiase 

' Compression samples lo be taken (3 cylinders total - 

Tests 1 07days and 2 ©28 days) 
Concrete chase suits pipe ID 
Record - (i) Supplier Docket (I) This ITP (iii) Test Results 

44- 
____ 

Tie in steel reinforcing rebar and place for roof and 
allow as per design requirements 

Pre concrete pour inspection 

Comply veth AS3600 - Concrete Structures 
Comply with AS3610 -Fommork for Concrete 
Record - (I) Supplier decked (le) This ITP (iii) IFC Dwg 

2.4./s.-/esi 
Client Representative to be given notice prior to concrete 

pour 
' Client Representative to inspect reinforcement and formwork 
where applicable 

12 s..e.c-rXVI, LIFT I2w 

ITP-0207 
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R013 CARR PTY LTD. Inspection and Test Plan 

PROJECT: 01.0026STA -SI Ache Gravity Sewer LOCATION: Sanyo OLD 

CLIENT: Terra Alliance CONTRACT* 7103-01 
,_,,,ii . 

ITP ACTIVITY: Maintenance Hole Construction (IN SITU) ACTIVITY LOCATION: "T/1 

ITP PREPARED BY: Dennis Chow ITP FORM: ITP-02-07 

ITP REVIEWED BY: Angelo Soumbouleas ITP REVISION 0 

APPROVED BY: Rob Carr 

No Project World Test Activity or Deliverable 
Inspection 

Type 
Inspection 
Frequency 

Inspection 
Date 

Acceptance Criteria and 
Records to be kept 

Inspected By 
Notes 

RC TA BCC 
13 

13a 

to 

15 

16 

Pour concrete to construct MAT top slab and lid. 
Install MM cover and frame Raise cover using 
timber packers to ensure desired SL is reached 

Concrete Testing (AS3800) 

Backfi II and compact around MM progressively- 
until desired surface level is reached 

H 

W 

T 

Once 

..C)/r/Oref 
I 

fi I A 

' Comply with AS3600 - Concrete Structures 
' Comply with AS3610 - Formwork for Concrete 

Check bar size. spacing & no. of 

' Concrete cover 
Rigidly supported by plastic (lipped) bar chairs or by 

concrete blocks of the same grade as concrete pour 
Bar chairs or concrete blocks securely tied 
As per WC drawings within spooked tolerances 
Record - (i) Supplier docket (II) This ITP - 

i 

_ 

- 

.___ 

g 1-. I 

S.TAS 
ci.kkrurcs 

______ 

Once per 25m3 

Damp 
compaction 

Various 

Compression samples to be taken (3 cyknders total - 
Tests 1 @7days and 2 028 days) 

' Concrete these suits pipe ID 

Record - (1) Supplier Docket (1) This ITP (iv) Test Results 

-goi..-/no, 
"7 

' Visual and measure 
Compaction testing to Water Authonly Specs 
1 compaction teal each 500mm layer, 98% coons 
Record It) Compaction Test Results - NATA (ii) This ITP 

' Compaction lest moults to be submitted to Client 

Epoxy coat walls benching and base 

Vacuum Test 

I 

H 

_ 
Visual Inspechon al lannook 

Record - (i) Supplier ITP (ii) Thm ITP 

WA 

Contractor Representa ive Signoff 

I certify that the works listed in this ITP have been Name Angelo Soumboutidis Signature 
constructed in accordance with Water Authority and or 

Council Standards and the Contract Specifications. Position Contract Manager Date 

LEGEND 

H - HOLD I- INSPECT 
T C. TEST, w- vVITNESS 
RC Rob Carr Pry Lid TA -Tenn Abance 
BCC - Onsbane City Costal 

ITP-0207 
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Itt ROB CARR PTY I) Inspection and Test Plan 

PROJECT: OLDOMSTA -St Achs Gravity Sewer LOCATION: Banyo. OLD 

CLIENT: Tenet Alliance CONTRACT IS 7103-01 

ITP ACTIVITY: Microtunnelling ACTIVITY LOCATION:t Al I VO 3Al ( 

ITP PREPARED BY: Dennis Chow ITP FORM: ITP -02-03 

ITP REVIEWED BY: Angelo Soumboubdis ITP REVISION: 0 

APPROVED BY: Rob Can 

No Project WorkfTest Activity or Deliverable Inspection 
Type 

Inspection 
Frequency 

Inspection 
Date 

Acceptance Criteria and 
Records to be kept 

Inspected By 
Notes 

RC T BCC 
I 

2 

3 

5 

6 

8 

Survey 
Check H. 

' Check alignment and grade 

H 

. - 
H 

Once poor to 

SIM 

-__---- 
Once regent 
WW1 

iteriCrailiPnw ID 

2-lic(01 

ris-fra `'' 

Inspect cable connections 

'Surveys to prowie tunnel centerline 
Check lee and alignment of tacking frame 
Record - Ii) Surveyor records (i) This ITP 

Comply swill OH&S Act 
Record -(i)Signed WIAS 

02) - 

42 

d 

0 

--- 

Uli.lie4ei t 
C- Cii i 

._ _ 

-- 

Work Method available and signed oil 

Laser Caltbrabon 

Setup TBM 
Lower picking frame. stabilise & setup laser 
Connect Slurry tank. pumps & cables 

Commence Miciolunnelling 
Push head and lead steel into shaft wall 
Push tacking pipe progressively behind head 

Microlunnelling 
' Notification if Tunnel Bore Exceeds 10mm on 
Alignment 

W 

- N 

H 

11 .'cre-00111------ 

-_1. ---Viliiiii 

... 
14/1/0`1 

Comply with Manufacture7S Spealiation 
Record Ii) Calibration certificate IS) This ITP 

Inspect cable connections 
' Check stability and alignment of jacking frame 

Check laser setup ;i.e. Low. level & position) - Surveyor to 

CIVIA level and kne 

' Record - (i) Surveyor records (ii) This ITP 

Once poor to 
start 

Vanous 

Once upon 
cernpieeng 
ip mane 

ranee upon 
compleng 
CCIV -._ 
Once upon 
completing 
testing 

IVS/Cri 

Viir 

144/0/ 

t4 

Comply with Tolerances' Vertical H. 2501h. Horizontal -q- 
100mm 

Ensure dean ends, continuity, good seal 
Laser line Cheeks once per shin (record on log sheet) 
Ensure lacking forms do not exceed max allowable 

' Weekly submission of Jacking log 
Record 0) Jacking Log (il) Supplier Docket (10) ITP 

' MTBM Operator to nobly Engineer or Propel Manager or 
Construction Manager immediately 
' Engineer or Protect Manager or Construction Manager to issue 
a site instruction for the purpose of recovery grade 

Complete Mtcrolunnelling 
Push through reception shah wall 

' Retneve drilling head 

Comply with GCCC Specification 
Ensure dean ends. conbnuffy. good seal 
Maintain satisfactory slurry flow and pacing pressure 

' Record - (0 Jacking Log to) This ITP 4) - _ i) 
-- 

Grout Annulus (Where Required) 
Pump grout between casing pipe and carrier pipe 

W . Comply with Work Method 
Comply wilh mix/slump design Mater Authonry Specs) 
Record - (i1 Supplier Docket (o) This ITP 

B CCTV Inspection of pipe W 

H 

Inspect maids of pipe entracte no leaks or auks exist 
Record - (1) CCTV Tape till Screen Report (it) This ITP 

Comply elthoTeraciSpeciffe_abon ---- - --. 
' Comply WM Water Authority Recnorements 

Record (t) Test Results - RATA (ii) This ITP 

10 Pressure Test pipe (Where Required) 
- - - 

Contractor Representative Signoff 

I certify that the works listed in this fTP have been constructed Name' Angelo Soun-bouldis Signature 
in accordance with Water Authonty and or Council Standards 
and the Contract Specificabons. Position Contract Manager Data 

LEGEND 

H. nom i - INSPECT 
T- TEST W- WITNESS 
RC - Rob Carr Ply LW. TA- Torso Mance 
ICC Ikabono Can Cow.; 

ITP-0203 

copy 
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ROB CARR PTY. LTD. Inspection and Test Plan 

PROJECT: OLD026STA -S1 Achs Gravity Sewer LOCATION: Sanyo, OLD 

CLIENT: Tenor Alliance CONTRACT # 7103-01 i 

MP ACTIVITY: Microlunnelling ACTIVITY LOCATION:2°1 I \-12 .""' I I 

ITP PREPARED BY: Dennis Chow ITP FORM: ITP-02-03 

ITP REVIEWED BY: Angelo Sournbouldis ITP REVISION: 0 

APPROVED BY: Rob Can 

No Project Work/Test Activity or Deliverable 
Inspection 

Type 
Inspection 
Frequency 

Inspection 
Date 

Acceptance Criteria and 
Records to be kept 

Inspected By 
Notes 

RC TA BCC 
I 

2 

3 - 

4 

5 

6 

&way 
Check 11 

Check alignment and grade 

H Once poor to 

start 2-1/516, 

5i,11,... ) PI 

fy3legt 
. 

'Inspect cable connections 
' Surveyor to provide tunnel centerline 
' Check line and alignment of Jacking frame 
'Record - (1) Surveyor records (n) This ITP 

U SNeat. i- 
CO, 

Work Method available and signed off H 

- W - -- 
On to es prior 
SUFI 

1) r;13-110nir 1 0 - ... 
Oncis Mos to 
Ned 

Comply with OH&S Act ' Record - 0) Signed WkIS 

'Comply with Manufacturer's Specification 
Record - Ill Calibration certificate (id This ITP 

Inspect cable connections 
:Cluck iiisIzartiyeta.nd alignment of lacking frame 

p 0 e. Lane. level & position) - Surveyor to 

cheek level and line 
Record - (i) Surveyor records (n) This ITP 

Laser Calibration 

Setup TOM 
Lower racking frame. stabilise a setup laser 

Connect Slum lank. pumps & cables 

Commence Microionnelling 
' Push head and lead steel into shaft wall 

Push picking pipe progressively behind head 

H 

H tRytpM 

a., 
116/6"T 

iffill 

'Comply mth Tolerances Ventral .4- 25mm. Horizontal 
100msi 

Ensure dean end, continuity. good seal 
Laser line checks once per shift (record on log sheet) Ar 
Ensure tacking forces do not exceed max allowable 

' Weekly submission of Jacking log 
' Record - (i) Jacking Log (i1) Supplier Docket (w) ITP 

Mmrotunnelling 
Notification d Tunnel Bore Exceeds lOmm off 

Alignment 

' MTBM Oprelor to nobly Engineer or Prolect Manager or 

Construction Manager immediately 
' Engineer or Punted Manager or Construction Manager to issue 
a site instruction for Ow purpose of recovery grade 

7 

9 

10 

Complete Mcrolonnelling 
Ph through reception shaft wall 
Retrieve doting head 

---r 'Venus 

W Once upon 
completing 
grouting 

5. //101 

, 

qt4 

Comply verb GCCC Specificabon - 
Ensure dean ends, continuity. good seal 

' Maintain sabafactory slung lbw and picking pressure 
' Record - (t) Jacking Log (id This RP 

.. 

Grout Annulus (Where Required) 
Pump grout between casing pipe and canner pipe 

Comply WW1 Work Method 
Comply with mix/slump design (Water Authority Specs) 

'Record - 0) Supplier Docket (iii This ITP - 
CCTVInspecsos of pipe 

Pressure Test pipe (Where Required) 

- 
W 

H 

Once upon 
completing 
CCTV 

Once upon 
completing 
testing 

"Inspect inside of pipe ensuring tie leeks or cracks most 
Record - Ill CCTV Tape (ii) Seery Report (lit) This ITP 

Comply with Contract Speoficabon 
Comply with Water Authority Requirements 
Record - (i) Test Results - NATA (a) Thu ITP 

_. 

Contractor Representat ire SIgnoff 

I candy that the works listed in this ITP have been constructed Name Angelo Soumboulicks Signature 
in accordance with Water Authority and or Casino' Standards 
and the Contract Specifications. Position Contract Manager Dale 

LEGE 

t4 HOU) 1- INSPECT 
T -TEST W. WITNESS 
RC - Rob Cart Ply LW. TA. Ten. Aisne. 
13C.0 - Brisbane Can Gaunt 

ITP -0203 

copy 
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ROB CARR PTY. LTD. Inspection and Test Plan 

PROJECT: OLD026STA -S1 Achs Crawly Sewer LOCATION: Banyo. OLD 

CIJENT: Tents Alliance CONTRACT a 7101-01 

ITP ACTIVITY: Microlunnelling ACTIVITY LOCATION: 2- I I t-0 ttj I 

ITP PREPARED BY: Dennis Chow ITP FORM: ITP-02-03 

ITP REVIEWED BY: Angela Soranboubdrs ITP REVISION: 0 

APPROVED BY: Rob Carr 

No Project Work/Test Activity or Deliverable 
Inspection 

Type 
Inspection 
Frequency 

Inspection 
Date 

Acceptance Criteria and 

Records to be kept 

Inspected By 
Notes 

RC TA BCC 

I Survey 
' Check It. 

. Check alignment and grade 

H Once Poor In 
start 

7/s7, ' I 

atsion , ..... 
..) 5 k 

Inspect cable connections 
Surveyor to provide tunnel cenlerfine 

' Check line and alignment of racking frame 

Record - fill Surveyor records he This IW 

Cornfig valboti&S Act 
Record ln Signed WPOS 

5.1.)( 

' i 
4 

ir 

t. 

___-. 
2 

3 

5 

7 

9 

Work Method evadable and signed off H Once Om lo 
Wart -"3... 

Laser Calibralion 

Setup TBM 
' Lower lacking frame. stabilise & setup laser 

' Connect Slurry tank, pumps & cables 

Commence Microlunnelfing 
Push head and lead steel into shaft wall 
Push lacking pipe progressively behind head 

Mrcrolunnelkng 
- Notification if Tunnel Elmo Exceeds lOmm off 

Aagnrneni 

Complete Microlunneging 
' Push through reception shaft was 
' Retrieve drilling head 

Grout Arnuius (Where Recared) 
' Pump grout between casing pope and canner pipe 

CCTV Inspect.. .I pipe 

Pressure Tes pipe (Where Re qUired) 

W 

H 

Om Pfkalo 
Marl 

oeCitpriiii-- 
start 

. fbi 3 /C/1 
- 

C 

..i 

O) 

Doi 

Comply milli Manufacturer's Specification 

'Recent - III Calibration certificate hi) This ITP 

ar 

ire 

., T. 
.., 

Inspect cable connections 
Check 

laser 
and alignment Wracking frame 

setup (Le. Line. level & position) - Surveyor to 

check level and line 
' Record - Ill Surveyor records (o) This ITP 

H Venous Comply with Tolerances. Vertical /- 25mm. Horizontal r./- 

100rnm 
Ensure clean ends. continuity. good seal 

: Laser line checks once per shin (record on log sheet) 72,'''';',..444 
' Ensure racking forces do not exceed max allowable 

log 
' Record - Id Jacking Log NI Supplier Docket Ora ITP 

H Venous IMPIM Operator to notify Engineer or Project Manager or 
Constructon Manager immediately 

Engineer or Project Manager or Construction Manager to issue 
a sde Instruction for the purpose of recovery grade 

21 iglOCI 

4 

Comply with OCCC Specification 
' Ensure clean ends. continuity. good seal 

Maerlain satisfactory slurry flow and lacking pressure 
Record - 00 Jacking Log On Das ITP 11 

W 

W 

H 

Once upon 
completing 
grouting .-- 
Once upon 
completing 
CCTV 

Once upon 

completing 
lesbng 

11 

Comply with Work Method 
. Comply wen mos/slump design (Water Authonly Specs) 
' Record II) Supplier Docket (1) This ITP 

Inspect inside at rope ensuring no leaks or cracks eoM 
Record - (i) CCTV Tape Iii) Sewral Report OM This 1TP 

10 Conti* wash Contact Specification 
Comply wash Water Authonly Requirements 
Record 07 Test Results - NATA OM This ITP 

Contractor Representative SignoR 

I certify that the works holed in this ITP have been constructed Name Angelo Soumboulidis Signature 

in accordance we Water Authority and or Counol Standards 
and the Contract Specifications. Position Contract Manager Date 

LEGEND 

si - HOLD I - INSPECT 
T - TEST W WITNESS 
RC - Rob Cur Pty Ltd. TA- Tent /Mane 
BCC - Brisbane Cay Counal 

ITP-0203 

C 0 Pa 
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R013 CARR PTY LTD Inspection and Test Plan 

PROJECT: OLD026STA -SI Achs Gravity Sewer LOCATION: Elanyo. OLD 

CLIENT: Tenor Alliance CONTRACTS 7103-01 

ITP ACTIVITY: Microtunnelling ACTIVITY LOCATION: Si I 1-0 i't / I 

ITP PREPARED BY: Dennis Chow ITP FORM: ITP-02-03 

ITP REVIEWED BY: Angelo Soumboadis ITP REVISION: 0 

APPROVED BY: Rob Can 

No Project Work/Test Activity or Deliverable 
Inspection 

Type 
Inspection 
Frequency 

Inspection 
Data 

Acceptance Crtteria and 
Records to be kept 

Inspected By 
Notes 

RC TA BCC 
I 

3 

---6 . --tacroluMiSting 

7 

8 

Survey 
Check IL 

'Check alignment and grade 

Work Method available and signed off 

H 
son 

plot to 
son 

2.1717 
04 

'Inspect cable connections 
' Surveyor to provide tunnel centerline 
' Check line and alignment of tacking frame 

Record (t) Surveyor records tin This ITP 

-40 
. 

.0 - 
..._ 

- _ 

14 One* Ow to 
start 

244 j TOti 
/ i 

16/ SA/ 

2174/CCI 

.- - - 

2. Cil 

Comply vett OH&S Act 
'Ripcord - (i) Signed INNS 

. 

I9 

' - .. 

. 

-.. 

Laser Calibration W Once pnor In 

start 

Once pnor to 

Marl 

Comply vale Mentdadurers Speoficabon 
-Record -(dCakbration certificate lid This ITP 

looped able connections 
Check stability and alignment of lacking frame 
Check laser setup (i.e. Line. level & position) - Surveyor to 

check level and line 

' Record - (1) Surveyor records (ti) This ITP 

'Comply vain Tolerances Vertical cl- 25mm. Horizontal -.1- 

100mm 
Ensure dean ends. continuity. good seal 
Laser line checks once per shill (record on log sheet) 
Ensure jacking forces do not esceed man allowable 
Weekly submission of Jacking log 

' Record - (it Jacking Log (ii) Supplier Docket (in) ITP 

MTBM Operator to notify Engineer or Propel Manager or 
Construction Manager immediately 
' Engineer or Protect Manager or Construction Manager to issue 
a site instruction for the purpose of recovery grade 

Comply with CCCC Specifiratan 
'Ensure dean ends, continuity, good seal 

Mania n satisfactory slurry flow and tacking pressure 
Record - (1) Jacking Log (it) This ITP 

' Comply oath Work Method 
'Comply Oath mix/slump design IWmer Authonty Specs) 

Record - (i) Supplier Docket lilt Tins ITP 

_ 
Setup TEM 

Lower tacking frame. Mobilise & setup laser 

Connect Slurry lank. pumps & cables 

Commence Microlunnelling 
' Push head and lead sleet into shaft wall 

Push lacking pipe progressively bemnd head 

H Viinot---1-- - - - . - 

_ _ 

Nouncshon It Tunnel Bore Exceeds tamm oll 
Moment 

Complete Microlunnelling 
Push through reception shaft wall 
Retrieve drilling head 

Various 

Once upon 
completing 
grouting 

2/ /MI 

Grout Annulus (Whore Required) 
' Pump grout between casing pipe and camer pipe 

CC1Vinspecbon at rape 

Pressure Test pipe (Where Required) 

W ql A. 

- 

- 

-- 
9 

10 

W 

H 

Once upon 
completing 
CCTV 

Once upon 
completing 
testing 

_ . 
' Inspect inside Mpg ensuring no leaks or cracks exist 

Record - IS CCTV Tape (i) Sewrat Report hal This ITP 

Com* with Contract Specification 
Comply with Water Anthony Requirements 
Record - fq Test Remits NATA fin This ITP 

Contractor Representative Signotf 

I candy that the works listed in ites ITP have been constructed Name Angelo Soumboulths Signature 
in accordance oath Water Aulhonly and or Counol Standards 
and the Contract Specifications. Position Cate., Manager Date 

LIMBO 

N. f+DLO. I. INSPECT 
T- TEST W wiTtiess 
RC. Rob Cart Ply Ltd TA- Tenn /bane 
BCC. Onetime City Covey' 

ITP-0203 

Cory 
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ROli CARR PTY I :I ) 

PROJECT: OLD026STA -St Achs Gravity Sewer 

CLIENT: Tenor Alliance 

ITP ACTIVITY: Shaft Excavation 

No 

2 

9 

Project WorldTest Activity or Deliverable 

Work Method available and signed off 

Underground Services Check 
' Pipe Locator 
' Service Locator 

OBYD Search 

Survey 

Install Environmental Controls 
as per TJH SEP 

Traffic devices in place in accordance with Traffic 
Management Plan 

Saw cut asphalt / concrete surface 

Permit to Dig 

Excavate Shaft 

Offsife Disposal 

10 Acid Sulphate Testing 

11 Support Shaft 

ITP-0202 

LOCATION: Banyo OLD 

CONTRACT * 7103-01 

ACTIVITY LOCATION: 1 IA1 

Inspection 
Type 

H 

H 

Inspection 
Frequency 

Inspection 
Date 

Inspection and Test Plan 

ITP PREPARED BY: Dennis Chow ITP FORM: ITP-02-02 

ITP REVIEWED BY: Angelo Soumboulidis ITP REVISION: 0 

APPROVED BY: Rob Can 

Acceptance Criteria and 
Records to be kept 

Inspected By 

Once prior to 

start 

Once prior to 
start 

Once, prior to 
commencement 
of excavation 

Once alter every 
rain event 

Poor to start 

Once prior to 
start & Monthly 
thereafter 

Various 

Once Prior to 
start 

As Required 

Various 

27/s/01 

2-7/5(11 

2,5-trAi 

2844, 
Q-c/f /a1 

2$70q 

Comply with OH&S Act 
Record - Signed VMS 

' Record - 0) DBYD drawings (n) Call Enquiry (iii) This ITP 

Design drawings to be checked by codified sumayor 
Sat out by certified surveyor 
Record - (o) Survey Drawings (0 This ITP 

'Comply with Site Environmental Plan 
Record (ft Checklist (4) This ITP 

Comply with Traffic Management Plan 
Record - OSite Diary o) This ITP 

Dimensions to suit TBM equipment (4 5m x 3.5m min) 
Review Council specs to ensure adequate cut depth 
Record - (t) This ITP 

Record - DBYD drawings (a) Call Enquiry (iii) This ITP 
Client Permit to Dig Signed off 

Dimensions to suit TBM equipment (4.5m x 3.5m min) 
Comply with Contract Design and OH&S Regulation 

' Record lit Operator ticket (a) Plant Check (iii) ITP 
' Dispose of unsuitable maternal / Stockpile material as 
required 

Approval & description of dump location 
Evidence of council approval for fill location 

2zisic'cr 

Soil tested for aoiliulphites 
Liming rates to be determined by test 

Comply with Supplier Work Method 
Certified Sheet Pile Design. Certified Steel Shonng Box 

' Record - (I) Engineer &goon fill Supplier Cart ITP 

Notes 

ro 

OlkOrt *co 

MAK- EG 
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R011 CARR PTY. LTD. Inspection and Test Plan 

PROJECT: OLD028STA -St Achs Gravity Sewer LOCATION: Banyo, OLD 

CLIENT: Tenix Alliance CONTRACT # 7103-01 

ITP ACTIVITY: Shaft Excavation ACTIVITY LOCATION: i OA 

ITP PREPARED BY: Dennis Chow ITP FORM: ITP-02-02 

ITP REVIEWED BY: Angelo Soumboulidis ITP REVISION: 0 

APPROVED BY: Rob Can 

No Project WorkfTest Activity or Deliverable 
Inspection 

Type 
Inspection 
Frequency 

Inspection 
Date 

Acceptance Criteria and 
Records to be kept 

Inspected By 
Notes 

RC T BCC 
12 

13 

Install Handrails 8 Toe Boards W Once upon 
completing shaft AI 

sit / 
"`"' Si °DI 

Comply with °HES Regulation 

" Ruud - (0 This ITP 

-fe,WP 
e..-Te...rsioj 
LAD'zitk 

Install appropr tale access / exit point I Once upon 
completing shaft 

' Inspect location. sudden of access point 
' Ladder to 5.5m deep (with 2m cage). Cert Scaffolding 
' Record - (i) Scaffold Certification (II) This ITP 

14 

15 

Backfill 

Subgrade Compaction 

W 

H 

Various 'Walls of excavtion treated where required 
'Treated spoil placed back in excavation 

_ . 

Once per layer 
per 500m2 

' Subgrade Compaction (see below for reference) 
' Refer project speaficafions 
' Refer AS3798 Table 8.1 

' Record - (i) This ITP (ii) NATA Test Results 
Compaction test results to be submitted to Client 

Contractor Representative Signoff 

I certify that the works listed in this ITP have been Name Angelo Soumboulidis Signature 
constructed in accordance with Water Authority and or 

Council Standards and Me Contract Specifications. Position Contract Manager Date 

LEGEND 

H -HOLD. I - INSPECT 
T - TEST. W - WITNESS 
RC - Rob Can Ply Ltd. TA - Tens Alliance 
BCC Bnisbane City Council 

ITP-0202 

copy 
Page 2 of 2 

SP087 St Achs Street Nudgee SPS Upgrade OM Manual

Q-Pulse Id TMS1056 Active 10/12/2014 Page 77 of 405



0 R013 CARR irv. 1:11) Inspection and Test Plan 

PROJECT: OLD028STA -St Achs Gravity Sewer LOCATION: Sanyo, OLD 

CLIENT: Terux Alliance CONTRACT # 7103-01 

ITP ACTIVITY: Shalt Excavation ACTIVITY LOCATION: 2--A 71 

ITP PREPARED BY: Dennis Chow ITP FORM: ITP-02-02 

ITP REVIEWED BY: Angelo SournboulidiS ITP REVISION: 0 

APPROVED BY: Rob Carr 

No Project Work/ Test Activity or Deliverable 
Inspection 

Type 
Inspection 
Frequency 

Inspection 
Date 

Acceptance Criteria and 
Records to be kept 

Inspected By 
Notes 

RC TA BCC 
1 

2 

3 

4 

5 -Traffic 

Work Method available and signed off 

Underground Services Check 
- Pipe Locator 

Service Locator 
' DBYD Search 

Survey - 

Install Environmental Controls 
as per TJH SEP 

H 

Fi 

W 

Once prior to 

start 

Once prior to 

stall 

Once, prior to 

commencement 
of excavation 

-CNC" 

7(c/0, 
2 77§/p ei 

--- 
2. -7/5/0, ay 

' 

Comply with OH&S Act 
' Record - (i) Signed 1NMS 

11?) 

0 
1 

Record - (i) DBYD drawings (ii) Call Enquiry (ix) This ITP 

..%)g 
N>Bovorc 

LPS.litft. .4. co 

( 

Oesign drawings to be checked by certified surveyor 
Set out by certified surveyor 'Z ' Record - (i) Survey Drawings (b) This ITP 

Once after every 
rain event 

CRomprdly.wioth) cShiecte EnviurownimhesntlailpPlan 

Comply with Traffic Management Plan 
. Record - OSite Diary ii) This ITP 

devices in place in accordance with Traffic 
Management Plan 

W 

Iii 

REX 10 Slit 
//sjoer 

6 

7 

Saw cut asphalt / concrete surface 

Permit to Dig 

Excavate Shaft 

Once prior to 

start & Monthly 
thereafter 

If (14ter 
' Dimensions to suit TBM equipment (4.5m x 3.5m min) 
' Review Council specs to ensure adequate cut depth 10' 

Record - (t) This ITP 

- 
Record - 0) DBYD drawings (ii) Call Enquiry (iii) This ITP 

' Client Permit to Dig Signed oft 

8 

9 

10 

11 

I Various 
(4 

' Dimensions to suit TBM equipment (4.5m x 3.5m min) 
: Comply with Contract Design and OH&S Regulation 

Record - (i) Operator ticket (ii) Plant Check (ii) ITP 
Dispose of unsuitable maternal / Stockpile matenal as 

required 

0.- 
rtivisie.EG Offsite Disposal W Once prior to 

start 
: Approval & description of dump location 

Evidence of council approval for fill location 

Acid Sulphate Testing 

Support Shalt 

H 

1 

As Required ' Soil tested for acid sulphates 
Liming rates to be determined by test 

Various es: / 'Comply with Method 
CerfiedSetPieDesign.Certified Steel Shoring Box 
Record - (i) Engineer Signoff (ii) Supplier Cert (iii) ITP 
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ROI) CARR VI Y 1.1 I) Inspection and Test Plan 

PROJECT: OLD026STA -SI Achs Gravity Sewer LOCATION: Banyo, OLD 

CLIENT: Terux Alliance CONTRACT $ 7103-01 

ITP ACTIVITY: Shalt Excavation ACTIVITY LOCATION: 2-1r 7I 

ITP PREPARED BY: Dennis Chow ITP FORM: ITP-02-02 

ITP REVIEWED BY: Angelo Soumboulidis ITP REVISION: 0 

APPROVED BY: Rob Can 

No Project World Test Activity or Deliverable 
Inspection 

Type 
Inspection 
Frequency 

Inspection 
Data 

Acceptance Criteria and 
Records to be kept 

Inspected By 
Notes 

RC TA BCC 
12 

13 

Install Handrails & Toe Boards 

Install appropriate access I exit point 

W Once upon 
completing shaft 

Once upon 
completing shaft 

1/4(0G 

3/410.1 

ion " Comply with OH&S Regulation 
Record - (0 This ITP 

Teen P 

1....ADOC-R. 

Inspect location. support or mass pont 
Ladder to 5.5m deep (with 2rn cage), Cen Scaffolding 
Record - (i) Scaffold Certification (n) This ITP 

14 

. . 15 

Backfill 

Subgrade Compaction 

W 

I-1 

Various 

Once per layer - 
per 500m2 

Walls of excavtion treated where required 
' Treated spoil placed back in excavation 

' Subgrade Compaction (see below for reference) 
' Refer project specifications 

Refer AS3798 Table 8.1 
Record - (i) This ITP (n) NATA Test Results 

- Compaction test results to be submitted to Client 

Contractor Representative Signotf 

I certify that the works listed in this ITP have been Name Angelo Soumboutichs Signature 
constructed in accordance with Water Authority and or 
Council Standards and the Contract Specifications. Position Contract Manager Date 

LEGEND 

H- HOLD, I - INSPECT 
T- TEST. W - WITNESS 
RC - Rob Cam Pb Ltd. TA - Tenet Alliance 
BCC - Brisbane City Counol 

ITP-0202 

copy 
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Rltl(CARRl'I'r' 1.1 Inspection and Test Plan 

PROJECT: OLD026STA -St Acts Gravity Sewer LOCATION: Sanyo. OLD 

CLIENT: TOMB Alliance CONTRACT 0 7103-01 

ITP ACTIVITY: Shaft Excavation ACTIVITY LOCATION: 

0 

3 

Project Woridrost Activity or Deliverable 

Work Method available and signed 

UnderirTxthd Services Check- 
Pipe Locator 

' Service Locator 
DBYD Search 

Survey 

4 InstairETwonmental Controls 
as per TJH SEP 

6- Traffic devices m place m accordance with TralRc 
Management Plan 

6 Saw cot asphalt I concrete surface 

7 Permit to Dig. 

8 Excavate Shaft - 

Offsite Disposal 

10 Acid Sulphate Testing 

11 Support Shaft 

ITP-0202 

Inspection 
Type 

w - 
w 

Inspection 
Frequency 

Once prior to 
start 

once war to 
start 

Oncs poor to 
commencement 
of excavation 

Once alter every 
rain event 

Inspection 
Date 

r 

ITP PREPARED BY: 

ITP REVIEWED BY: 

APPROVED BY: 

Dennis Chow 

Angelo Soumbotedis 

Rob Can 

Acceptance Criteria and 
Records to be kept 

Comply with OH&S Act 
Record - (i) Signed WAIS 

ITP FORM: ITP-02-02 

ITP REVISION: 0 

Inspected By 

RC TA BCC 

46(. 

C bcf 

Record DBYD (i) Cal Errawvio This 1115 

)S 7 4A. 

ii-esioncrrinwsia to oi-cittaidTen by certaTei surveyor 
6 /rijq set out by waled auNeyOr 

' Record - (i) Survey Drawings fa) This ITP 

Comply with Site Environmental Plan 

Prior a elan ! 51,5101 Record - 0) Choc:dist (N) This ITP - ; Comply with Traffic kla17aciarrent kin 
5-/oer Record - i)Site Diary n) Bus ITP 

H Once prior lo 
stan & More* 
Ihereefter 

701 
Dimensions to awl IBM equipment (4.5m x 3.5m min) 
Review Councl specs to ensure adequate out depth 
Record - (i) This ITP 

Record - (I) DBYD drawings (II) Cal Enquiry (00 This ITP 5151 co, - Client Amid b Oig Signed off 

W Cilia poor to 
stan 

I -various 

Dimensions to suit TBM equipment (4.5m x 3.6m min) 7t5ley Comply with Contract Design and OH&S Regulation 
Record - (i) Operator host (N) Plant Check (IN) ITP a/sloci Der: of unsuitable maternal I Stockpile material as 

ApproTaiti cieienWonoclumPlOiatToit.- 
QQf Evidence a counal approval for AN location 

' Soil tested for end sulphates 
Liming isles to be deternaned by test 

Cs. r :CoTr i 
Suppl er 

r " d i M e1Wd 

_ - 
7( i f CerfStet PIN Ceriled Sisal Box 
s 1.. /01 Record - (I) Engineer Signoff (a) Suppler Cart (1a) ITP .f8 

Notes 

USHER 4. co 

Page 1 of 2 

SP087 St Achs Street Nudgee SPS Upgrade OM Manual

Q-Pulse Id TMS1056 Active 10/12/2014 Page 80 of 405



ROB CARR PTY. LTD Inspection and Test Plan 

PROJECT: OLD026STA -St Achs Gravity Sewer LOCATION: Sanyo. OLD 

CLIENT: Terse Alliance CONTRACT # 7103-01 

ITP ACTIVITY: Shaft Excavation ACTIVITY LOCATION: a /1 

ITP PREPARED BY: Dennis Chow ITP FORM: ITP-02-02 

ITP REVIEWED BY: Angelo Soumboulidis ITP REVISION: 0 

APPROVED BY: Rob Carr 

No Project Work/Test Activity or Deliverable 
Inspection 

Type 
Inspection 
Frequency 

Inspection 
Date 

Acceptance Criteria and 
Records to be kept 

Inspected By 
Notes 

RC TA BCC 
12 

13 

Install Handrails & Toe Boards W Once upon 
completing shaft 

Once upon 
completing shaft 

Fc/510Ct 

--15- /414 

- ( 

Comply with OH&S Regulation 
Record - (I) This ITP 

Inspect location, support of access point 
Ladder to 5.5m deep (with 2m cage). Cert ScaffOiding 
Record - (I) Scaffold Certification (n) This ITP 

51974. 

.5./X 
- - 

Install appropnate access i exit point 

14 Backfill W Venous Walls of excavtion treated where required 
' Treated spoil placed back in excavation 

15 Subgrade Compaction H Once per layer 
per 500m2 

Subgrade Compaction (see below for reference) 
' Refer project specifications 

Refer AS3798 Table 8.1 

' Record - 00 This ITP (n) NATA Tem Results 
Compaction test results lo be submitted lo Client 

Contractor Representative Signoff 

I certify that the works listed in this ITP have been Name Angelo Soumboulidis Signature 
constructed in accordance with Water Authority and or 
Council Standards and the Contract Specifications. Position Contract Manager Date 

LEGEND 

H - HOLD. I - INSPECT 
T - TEST. W - WITNESS 
RC - Rob Carr Ply lid. TA - Tenix Alliance 
BCC - Snshane City Council 
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yrilW20.51MT1517, Inspection and Test Plan 

PROJECT: OLD026STA -St Achs Gravity Sewer 

CLIENT: Tema Alliance 

ITP ACTIVITY: Shaft Excavation 

LOCATION: Banyo, OLD 

CONTRACT # 7103-01 

ACTIVITY LOCATION: 4 71 

ITP PREPARED BY: 

ITP REVIEWED BY: 

APPROVED BY: 

Dennis Chow 

.Angelo Soumboutidis 

Rob Carr 

ITP FORM: ITP-02-02 

ITP REVISION: 0 

No Project Work/Test Activity or Deliverable 
Inspection 

Type 
Inspection 
Frequency 

inspection 
Date 

Acceptance Criteria and 
Records to be kept 

Inspected By. 

RC . TA BCC 

Notes 

1 Work Method avatlable-and signed off 

. 2 Underground ServiceeCheck 
, Pipe Locator 

Service Locator 
-.DBYD Search 

3 Survey 

4 Install Environmental Controls 
as per TJH SEP 

. _ 

5 Traffic devices in place in accordance with Traffic 
', Management Plan 

e Saw cut asphalt / concrete surface. 

Permit to Dig 

8 Excavate Shaft 

7-4 cfisi;otsptDs;1 

10 Acid Sulphate Testing 

Support Shaft - 

IT P.0202- 

H Once prior to Comply with OFI&S Act 
start 2-V111/61 Record - (if-Signed VVMS 

H Once Prior to 
start 

W Once, pnor to 
commencement 
of excavation 

Once after every 
rain event 

Record - Ii) DBYO drawings lit. Call Enquiry. lull This ITP 

.t.fA7 Design drawings to be checked by certified surveyor 
t Set out by certified surveyor 

`-.1 Record - (i)Suivey Drawings (ii)- This ITP 

Comply with Site Environmental Plan 
gig-tact Record- Checkhst(ii) This ITP 

Prior to stan Comply with Traffic Management Plan 
s-/01 Record - 0Sile Diary 10 This ITP 

Once 

H Once prior to 
start & Monthly 
thereafter 

I Venous 

W Once prior to 

start 

H As Required 

Various 

Dimensions to suit TBM equipment-(4.5m a 3.5m min) 
6isr7,611. Review Council specs to-ensure adequate cut depth 

1 Record - (i) This ITP 

' Record-- (i) OBYD dravengs.(h6Call Enquiry (iii) This ITP 
.sicloCt Client Permit lo Dig Signed off 

----- - - ;15IrTensions to suit TBM equipment (4.5m a 3.5m min) 

gc/ C9 - Record - (i) Operator ticket'61) Plant Check (iii) ITP. 7 Comply with'Contract Design and OH&S Regulation 

Dispose ot.unsuitable maternal / Stockpile matenar as 
required 

7 Approval & description of dump location 
C s- O7 . Evidence of council approval for fill location 

Soil tested for acid sulphates 
Liming rates to-be determined by test 

?OD knac 

(7,14EQ, co 

LocAmo"..) 
c 

c 

.C..40C/ *.'CCeortmilipeyd7SheetuPPileerDesign. Certified. Steel Shoring Box 
1 . tiiS ph iikliki1.1 thOd 

i Record'. Of Engineer Signori (ii) Supplier Cert (hi) ITP 
/ 

__.. 
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kifo-fircluwko. Inspection and Test Plan 

PROJECT: OLD026STA -St Achs Gravity Sewer LOCATION: Banyo. OLD 

CLIENT: Tenet Alliance CONTRACT # ' 7103-01. 

ITP ACTIVITY; Shall Excavation. ACTIVITY LOCATION: 
i r 

Lt. 
/ 

l 

ITP PREPARED BY: Dennis-Chow ITP FORM:. ITP-02-02 

ITP REVIEWED BY: Angelo Soumbouhdis ITP REVISION: a 

APPROVED BY: Rob.Carr 

No . ""Project Work/Test Activity or Deliverable 
'Inspection 

Type- 
Inspection 

.. Frequency. ' 

Inspection - 

Date 
Acceptance Criteria and" 

Records to be kept 

Inspected By 
Notes 

RC TA BCC 
12 . 

1. 

InstaeHandrails 8:Toe Boards 

- - 
Instal abiTrbirialeaccesTexitp&-rft 

W 

I 

Ohce upon' 
Completing shaft N:111 

AV 

Comply with OHILS Regulation 
Record - (i) This ITP 

SliKV e onlea.e0 to 6-1'1 r,i,o4D PLATE 
...... ___. 

"1-2.,-19 
L A D DE A. 

:61tca.s& 

-- - - - 
Once upon 
completing-shaft 

- 

l't I A" 
Irispicnocadon, support' feCie-point. --- - 

7 Ladder to 5.5m deep (with 2m cage). Cell Scaffolding- 
I Record - (i) Scaffold Certification (ii)-This ITP' 

: 14- - 

15 

Backfill 

SubgradeCOMTaction- 

W Various 

Once per layer- 
per-500m2 

' Walls otexcavtion treated where required 
' Treated spoil placed back in excavation 

' Subgrade Compaction (see below for reference) 
Refer-project specifications 

, Refer AS3798 Table 8.1 
' Record - 9) This ITP (iiyNATA Test Results 
' Compaction test results to be subrietted to Client 

- Contractor Representative Signoff 

rcertity.thetthe works listed in this ITP have been Name Angelo Soumboulnks Signature 
Constructed in accordance -with Water:Authority-sod or 
Council Standards andthe Contract Specifications. Position. ' Contract Manager Date- 

LEGEND 

k - HOLD. I.- INSPECT . 

T - TEST. W- WITNESS 
RC Reb Corr Ply'Llci. TA - Tanis Alliance 
BCC - Brisbane City Council 
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PROJECT: -Q1.0026STK-SlAchs Gravity Sewer LOCATION: Banyo. QLD 

CLIENT: Terux Alliance CONTRACT # 7103-01 

ITPACTIVITY: Shaft Excavation. ACTIVITYLOCATION: 

No Project Workifest Activity or Deliverable 
Inspection 

Type 
Inspection 
Frequency 

.1 . Work Method available and signed off Once prior to 
start 

2 Underground Services Check H Once prior to 
'.Pipe Locator . start 
Service Locator 
DBYD Search 

3 Survey W Once, prior to 
commencement. 
of excavation 

4. 'Install Environmental Controls 
as per TJH SEP 

H Once after every 
rain event 

Ti-affic devices in placein accordance with Traffic Prior to start 
Management Plan 

6 Saw cut asphalt / concrete surface Once 

7 Permit to Dig H Once poor to 
stand Monthly 
!hereafter 

Excavate Shaft Venous 

9 Ciffsite Disposal Once prior to 
start. 

10 AOiCt Sulphate Testing H As Required 

11 Support Shaft vanous 

ITP-0202 

Inspection and Test Plan 

IT? PREPARED BY: Dennis Chow 

IT? REVIEWED BY: Angelo Soumboubdis 

APPROVED BY: Rob Carr 

ITP FORM: ITP-02-02 

ITI). REVISION: 0. 

Inspection 
Date 

Acceptance Criteria and 
Records to be kept 

Comply with OH&S Act 
ZIWA Record (i) Signed VMS 

Reedrd;(1) DBYD drawings (ii) Call Enquiribii) This ITP 

' Designdrawings to be checked by cenitiecTiurveioT 
201/4/6c./ 'Set out by certifiedsurveyor. 

Record - (i) Survey Drawings(a) This ITP 

Comply withSite Environmental-Plan 
25/t/oft Record - (1) Checklist (ii) This ITP 

rN bq 
' Comply with Traffic Management-Plan 
' Record fiSite Diary This ITP 

Dimensions to suit TOM equipment (4.5m x 3.5m min) 
' Review Counal specs to ensure adequate cut depth 
' Record (1) This ITP 

94 
I' Record'. (i) DBYD drawings (ii) Call Enquiry (iii).This ITP 
' Client Permit to Dig Signed oft 

' Dimensions to suit. BM equipment (4.5m x 3:5m min) 
01/1700, CRoecmply. 

(ii) Plant 
nOt OHeS Regulation with Contract 

tiCekesitC1(nii 

7 - Dispose of unsuitable maternal / Stocked° matenal as 
required 

' Approval &description of dump location 
29/V01 Evidence of council approval for fit location 

-Soiltested for acid sulphates 

,2-97i1/0" ' Uming rates to be determined-by test 

7 COrnply;;;IT§UPpiir Work Method 
.2.1/4/00/ Certified Sheet Pile Design, Cerbfied Steel Sbonng.Box 

Record (i) Engineer Signoff (ii) Supplier Cert (a) ITP 

Inspected By 

RC TA BCC 

Notes 

?DO Vik 

woleps +co 

111 EL4.) 

C-14 Lim 

OFF CITE 
DISPOSAL 
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2611 Inspection and Test Plan 

PROJECT: OLD026STA -St Atha Gravity Sewer ,LOCATION: Banyo. OLD 

CLIENT: Tenor Alliance CONTRACT # 7103-01 

ITP ACTIVITY:. Shaft Excavation ACTIVITY LOCATION: S-1 I 

ITP PREPARED BY: Dennis Chow ITP FORM: ITP-02-02 

ITPREVIEWED BY: Angelo Sournboulidis ITP REVISION: 0 

APPROVEDBY: Rob Carr 

No- - .Project-WorkfTest Activity or Deliverable 
Inspection . 

Type 
Inspection 

- Frequency 
Inspection 

Date - 

Acceptance Criteria and 
Records to be kept 

Inspected By 
Notes 

RC TA- . . BCC 
12- 

1 .Install 

Install Handrails & Toe Boards 

silicrCerieteiC.CeiiTeitt Or.st 
_ 

W Once upon - ' 

completing shall ti 

bi;ce.uoon 
completing shaft 

./ 
.-4.1/1 aq 

Z. if' Oil 
71/ / 

. 

Comply with OH&S Regulation ' Comp 
Record - (i) This ITP 

i i...) P ..-. 
'pri-sril Os). 

LAr.bel 
... .... 

Traiinc-1 location, support of access point 
!Ladder to 5.5m deep (with 2m,cage). Cert Scaffolding ..,.::::, 
'Record - (i) Scaffold Cerklicationlii) ThislITP 

14 . 

M. 

Backfill 

SubgrecCeDomPeCtion 

, Cormi\LTItml .ut.tesi_ ON co,c4vamak 
.44 9.G:tyke-es 'Le -D1c., ty -tr.kert.r. 

rhst-C., ri . r ow...31-17,14.1, UV S1 I 

-W. 

H 

Various , 

Once per.18y Sr 
per 800m2 

57/C/09 
!Walls of excavlion treated where'required ' 

. Treated spoaplaced back in excavation 

,.,,T,,..1,, 
.3 f 1 I .`l 

6 [go, 
' Subgrado Compaction (see.below for reference) 
*-Refer project specifications, 
! Refer AS3798 Table 8.1 

, Record -() This ITP (ii) NATA Test Results 
. Compaction test results to be submitted to Chant 

0 MO 

Tn.-Vox, 

Contractor Representative Signoft 

I certify-that the wortra listed inrhis ITP have been Name Angelo Soumbouliclis Signature 
constructed in accordance with' Water Arffhonly and or- 

CounaStandards.and the Contract Specifications. Position. Contract Manager Date 

LEGEND 

H- HOLD. I - INSPECT 
T - TEST, W - WITNESS 
RC - Roe Can Ply Lld. TA ' Tenor Alliance 
BCC - Brisbane City Council 
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St Achs Street Sewage Pump Station (SP087) Upgrade - Operation & Maintenance Manual 

SEWER VACUUM MANHOLE TEST 

NATA 
Nef' 

CLIENT: Rob Carr Pty Ltd 

LOCATION: St Vincents Rd, Banyo. 

PLAN No.: 486/516-0024 

REV.: 0 
DATE: 13-11-2008 

APPROVAL: JVH 

INSPECTION DATE: 29-7-2009 

M & D Pipe Testing Pty Ltd 
ACN: 124 334 201 

NATA ACCREDITED 
12 Casablanca Court. 

Buleigh Waters OLD 4220 
0424 309 234 

REMARKS: Tested to WSA 02-2002 specifications. Manhole did 
not drop pressure under test. 

INSPECT. RESULT: Pass 

AUTHORISED SIGNATORY: ... . / 
SIGNATORY NAME: MATTHEW YOUNG 

DATE OF ISSUE: 31-7-2009 

INSPECTION REPORT NUMBER: 00000SV54 
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LOCATION: St Vincents Rd, Banyo. 

MANHOLE MI1 2/01 
NUMBER 

:NUMBER OF 1 

MANHOLES IN 
TEST 

DEPTH OF '.3.69'7nietres 
MANHOLE 

INSPECTION DETAILS 

.DIAMETER OF 1200mm 
'MANHOLE 

TYPE OF 
MANHOLE 

PRESSURE 

SPECIFIED TEST 
TIME 

TIME TO DROP 
TO -30kPA 

RESULT 

30 seconds 

>30 seconds 

Pass 

AUTHORISED SIGNATORY: 

SIGNATORY. NAME: 

DATE: 

/141 

MArTHE 
31-7-2009 

YOUNG 
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St Achs, Street S.ewage Pump Station (SP.087) Upgrade - Operation.& Maintenance Manual 

MORRISON GEOTECHNIC PTY LTD .. . 

. . www.niorrisongeo.doritu 
A BRISBANE A GOLD COAST A CAB OOLTURE A 

Uniti /35:Lirnastaha Stfeet ' Unit 5 /35.Lavtrence Dre Unit 3142 Aetodrome Road ' 

PO Box 30133 . ' PO. BO i2011 Cabbottire Old 4510 
D'art* Old 4026 Nerang .01d 4211 
P: 07 3279 0900 P: 07 5596 1599 P:.02 5499 0755 
F: 07 32790955 F... 07 5527 2027 r: 07.5428 2498 
brisberialab@ ' LgOldcciesliabfg cat:et:awe ist:42 
Morrisorgeo.com Cu morrisongeo.com.au morritiongeo.com.au 

SUNSHINE COAST 
Unit 4 /81 Wiese Raid 
Matoothydare Old 4558 

P.: 07 5443 9522 
F: 07 5479 1633 
maroophydoralaba 
marrisongeo.com.au 

MORRISON 
GEOTECHNIC 
ABN 51 009 878 899 

RPEUO 2241 

a D - s - o 

Client :ROB CARR PTY LTD Report Number: 09D/101 - 1 

Addi-esS: P o BOX 396 WELSHPOOL WA 6986 

Job Number : 090 /101 Report Date 05/06/2009 
ProjeCt : TRENCH BACKFILL Order Number: 
Location CAR RAILWAY PARADE & VINCENTS STREET , HANY0 Test Method: AS1189.5.4.1 

Pi e-1 of 1 

lab No: , 122129 .122130 122131. 
ID No: 

at No.: - - - 

Item No : 

Date Sarhpled : 3/6/2009 :3/6/2009 3/6/2009 
OmetTirne-re5t-e'd 

: 
' 3/6/2009 / - - 3/6/2009 / - . 3/6/2009 1 - 

material Souree : . Imported . Imported IMported . : 

For.Ose As : . 
Thmehhachflu ' Trench Beck-fill Trench futereinl . 

Sample Location : Stortriwater Line 

0.3m West of 2A 

3m Below Final Level 

Stormwater Une 

0.3m South of 2A 

2m Below Firial LeVel 

Storrnwater Line 

0.3m North of 2A 

lm Below Anal Level 

Test/Layer Death (km) : 
. 150 / . 150 / 150 / 

Max Size (mm) : 19.0 19:0 19.0 

Wet Oversize et (%) : - - 

Oversfze'Dry (%) : - - 

Field Moisture (%) : ' '4.9 . 7.5 . ' 5.8 . 

MDR No : .122129 " 122130 . 122131 . 

Issigned NOR': No . No No' 
Field Drs, Density : 2.193. 2.132 2:174 ' 

MDD (t/in3)': ' 2.24 2.20 ' 2.21 . 

ome (%) : . 6:5 i. :7:5 . . 

Variation from 0i,i . 20/o dry of time. . 00/6 Wet of ome 1'.54to dry of ome 

Field Density Method i . 

. . 
. .. . 

AS1289.5.8:1 . ' AS12139.5.9.1 At12e9.5.13:1- 

14tMethod :. .A.41:2119.2.1.1 : . . A51289.2.1.1 . A51289.2.1:1 

COMpaitive MIN : . . Modified Modified. . modified . 

Motst-Ure Ratio(%) i Spec *: ' 73 / .' - 102.5 -/ - . -77.3 j -... ' 

Dry Density Ratio (At) 
,::'ii: i.:*: I. '.:.' i : 

: ' " :;:;:ii.i E.:' 

. 
:I: 

:. 
:::::::.., 

Min Dri.bens etatio (%) ' -95 ' Os. 95 

Remarks : . 

APPROVED SIGNATORY 

. 

FORM NUMBER 

;AA This docuinent is issued in accordance with NATA's ....444Aat& ,AA.,..k.....0. 
NATA accreditation requirements. Accredited ter compliance with REP ANUC-113 

Noe Lso/iic 17625. Nick Morrison (Briibane) 

NATA Awed No:1169 

65 

Date:- April 2010 Version:- Two Tenix Alliance for Brisbane City Council Water Distribution 

SP087 St Achs Street Nudgee SPS Upgrade OM Manual

Q-Pulse Id TMS1056 Active 10/12/2014 Page 88 of 405



St Achs. Street Sewage Pump Station (SPQ87) Upgrade - Operation & Maintenance Manual 

TECHNICAL SERVICES. BRISBANE 
ABN 90009 079 734 . 

19 Nott Street, South Brisbane Old 4.101 
P.O: Box 3250,'Soeth Brisbane 'OLD 4101 
PHONE: (07) 30172800 
FAX. .(07) 384488E0 

.;01k! ;At; . 
nsoin 

KE1DELBERGCEMENT Lamp 

i.D c-v07.6.= rz) 
CLIENT ROB CARR PTY LTD Report No. 64032557 

UNIT 16/10 BURNSIDE ROAD Sample Date : 12-06-09 
ORMEAU, OLD 4208 Page 1 of 1 

INTERIM REPORT 

PROJECT CNR TUFNELL RD (ST VINCENTS RD} 
ST. VINCENTS RD 
Cross Street: TUFNELL RD 
BANYO,'QLD 4014 

This report replaces all 
previous issues of 
Report Number : 64032557 

CONCRETE CYLINDER COMPRESSIVE STRENGTH REPORT (1) 
AS1012.9 

Batch Data ila Specimen Detaili - 

Plant 

Truck 

F'c ' 

MAS 

Stump 

Delivery 

Docket 

' Balch 

Time 

Sample 

Tirhe 

Actual 

Slump 

2nd Slump 

. (2) 

' Sample 

Method 

Comp 

(3,4,5,6) 

Sample 

No 

Date 

Tested 

Dimensions 

Avg Dia. light 

(mm) (mm) 

(a) 

Mass per 

'Unit Vol 

(kg/m3) 

(7.S) 
. 

C Initial 

a Curing 

(hrs) 

(9) 

Std 

Cuing 

(days) 

(10) 

' Age : 

Days 

or 

Hrs 

Strength 

(MPa) 

'IA 

k 

' ' 3106 

PCC4478 

S32MPa 

20.0 mm 

80 mm 

'49425463 

12660846 

09:59 

10:31 

80 ' ' 7 2 1. 

E 

33644201A 19/06/09 99.9' 197 2380' ' 0 25 6 ' 7D ' 45.5 N 

Casting : .. 

._ sample Remarks 

. . . 

Product Description 014P'W/C.45; 32/20/080 
. 

WATERSEWER . 

location MAN HOLE BANYO RAIL WORKSHOP - MH I 

. 

. 

3106 

P1C.4564 

53254Pa 

20,0 mm 
80 nun 

49429908 - 

12560846 

15 13 

1536 

90 

- 

7.2.1 

E 

33844401A 19/05/09 100 1 198 2480 0 20 6 7D 47.6 N 

Casting Authority 

Simple Remarks 

Product Description PMP WC.45 32/20/080 ' 

WATERSEWER' 
Location 1A WALLS 

REPORT: 'Failure Mode' " Condition Prior ' ' 

. . . . . . , . 
. , 

this dochment is issued in accordance with NM-As 

.4"1. accreditation requirements. Accred4ed ear 

compliance with ISO/IEC.17025. 
NATA 
Nif The reSults of the:testa, calibrations and/or 

measurements included in IhLs docUmeM are 
=maim row.... traceable to Australian/National Standards . 

. 

NATAAcckedited 
Laboratory 

Number : 415 
.. 

. . 
. 

REMARKS N =. Normal 

NON STD INITIAL CURING 

r REASON 
. 

Note 1 All tests carried out to relevant parts.of AS1012 unless noted otherwise 
Nate/ StrimpleSta to AS1012.3 1. . ' ' ' " ' 

Note 3 The clause shown in/scales the sample method frOM AS1012.1 
Note 4 Compaction method to AS1612.8.1. Clause 7 . 

Nola 5 Die prefiirne.givei the o.o. of strokes: blows per' layer. or time (sec)c4 

Note 6 Compaction code H = Hand ROOding', I = Int. Vibration, E '=, Eat. Vibration. 
. . 

Note 7 .Density.Of hardened concrete reported to AS10i2 12 1 

Note 8 Specimens uncapped and saturated surface dry. . 

Note 9 Cap Type R = RObber..S = Sulphur. D = Deuble Rubber. i) = Double 
Sulphur. G = End Ground. N = NO Capping' , ' 

Note to Curing 'to AS1012.8 1*Chaisse-9.1(b)Tropical Zone 
Note.i 1 Alt Content (it reported), hp .AS1012.4 2. 

. 

. 

. 
. 

' "...,_,X. 
1 ( r ..._. 
. . . 

../ 

Approved Signatory RICHARD CUSACK " : run Date 22/8/09 922 AM . 

Form Number . CER002.0 ' '. .' Persion . . . 3 0 :.05/06 . 
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St Achs Street Sewage Pump Station (SP087) Upgrade - Operation & Maintenance Manual 

TECHNICAL SERVICES; BRISBANE 
ABN 90 009 679 734 
19 Nott Street. South Brisbane Old 4101 
P:O. Box 3250. South Brisbane OLD 4101 
PHONE: (07) 30172800 
FAX: (07) 38448860 

00-0C2 G 
C2C21:3 
D1861 

DODMilanson 
11E10E1 BERGCEMINT Group 

-- . 

CLIENT ROB CARR PT* LTD Report No. 64032557 
UNIT 16110 BURNSIDE ROAD Sample Date : 12-06-09 
ORMEAU; QLD 4208 Page of 1 

FINAL REPOR 

PROJECT CNR TUFNELL RD (ST VINCENTS RD} 
ST VINCENTS RD 
CrOs Street: TUFNELL RD 
BANYO, 'QLD 401,4 

This reriortreplaces all 
previous. issues of 
Report Number : 64032547 

CONCRETE CYLINDER COMPRESSIVE STRENGTH REPORT (1) 
AS1012.9 

Batch Details - Specimen Details : 

Plant 

Truck 

Ft 
MAS 

Stuinp 

. 

Delivery 

Docket 

Batch 

Time 
. . 

Sample 

. Time 

Actual 

Slump 

2nd Slump 

(2) 

Sample 

Method 

Comp 

(3466) 

Sample 

No 

Date 

.Tested 

Dimensions 

Avg Dia Fight 

(mm) (mrn) 

(8) 

Mass per 

Unit Vol 

(Kg/m3) 

. (7,8) 

C Initial 

a Curing 

- (hrs) 

(9) 

Std 

Cunng 

(days) 

(10) 

Age 

Days 

or 

His 

Strength 

(MPa) 

M 

a r 
k 

3106 

PCC4478 

S32MPa 

20.0 rim 
80 mm 

49425463 

T2660846 

0959 . 

1031 

80 

- 

' 7.2.1 

E 

335144201A 
33644201B 
33644201C 

19106/09 
10/07/09 
10(07/09 

-99.9 197 
99.8 199 

100 6 107 

2380 ' 

2380 
2380 

G 25 ' 

G 25 
G 25 

6 ' 

27 
27 

7D 
280 
28D 

45.5 
58.5 
56.5 

14 

N 

N 

Casting Authority . 

Sample Remarks 

Product Description 

Location 

PMPWC.45 32/20/080 . 

WATERSEWER 
MAN HOLE BANYO RAIL WORKSHOP - M H I 

. 

3100 

PLC4564 

S32MPa 

20 0 ml ri 

80 rrim 

49429908 

T2660846 

15:13 

15:36 

90 

- 

7 2 1 

E 

33644401A 
336444016 
33644401C 

10/07/09 
10/07/09 

100 1 198 
100.1 198 
998 198 

2480 
2380 
2400 

G 20 
G 20 
G 20 

6 

27 

27 

70 
28D 
280 

47.5 ' 

64.0 
64.0 

N 

N 

Casting Authority: 

Sample Reniarka 

' Product Deicrmlien. 

Location 

PMP WC.4532/20/080 
WATERSEWER 
IA WALLS -- 1,41-11R 

REPORT failure.MOde ' .Condition Prior ' 

. . . . 

- This d00.I MEM is Issued Si. with NAT/Vs 

../k acCieditition requirements .Accredited for 
compliance with isoge 17025. 

HATA 
. . . , The results Orthe tests, Calibrations and/Or 

........ measurements included In this document are 
TICAORCAL tratraceable toAriStratiantNational Standards wwww. 

. 

.. . 

NATAAccredited 
Laboratory 

Number : 415 
. 

. . 
. 

REMARKS N w Normal 

7 NON STD INITIAL CURING 

REASON ' . 

' ' . . 

. 

. 

Note 1 - All tests carried out to re event parts of AS1012 unless noted otherwise. . 

Note 2 Stump testSto AS1012.3:1: . 
. ' - 

Nate 3 The clause Shown indicates the sari ple method from AS.1012.1 
Note 4 Compaction methodto AS t012.8 1 Clause 7. . . 

Note 5 The preform°. gives the no of strokeS. Nowt per layer or lime (sec) of 
vibration per layer . , ' 

Note 6 Compaction code H = Hand Rodding.1=int Vibiation, E = Ez(Vibrat(on. ". R = Flemming ' - . . 

Note 7 Density of hardened Concrete reported MAS101212.1 
Note 8 Specimens .Uncapped ancl.satutated surface dry . . 

Note 9 Cep Type'R = Rubber, S = Sulphur. D = Doubte RUbber U = Double 
Sulphur. G = End Ground, N a N.° Capping : 

Note 10 Curing to AS10128 1. Clause9 1(b) Tropical Zone 
Nate 11 Air Content (if reported) to AS1012 4 Z.' , . , 

. 
_ --., 

..i S ' - ; '. c ' c :. 
. . 

Approved Signatory RICHARD CUSACK un Date 14/7/09 1:14 PM ' 

Form Number . CER002 0 . . erasion ' 3.0 : 05106 . 

67 

Date:- April 2010 Version:- Two Tenix Alliance for Brisbane City Council Water Distribution 

SP087 St Achs Street Nudgee SPS Upgrade OM Manual

Q-Pulse Id TMS1056 Active 10/12/2014 Page 90 of 405



St Achs Street Sewage Purnp Station (SP087) Upgrade - Operation, & Maintenance Manual 

TECHNICAL SERVICES. BRISBANE 
ABN 90009 679734. 
19 Not( Street, South Brisbane Qld 4101 
P.O. Box 3250, South Brisbane OLD 4101 
PHONE: (07) 30172800 
FAX: '(07) 384-48860 

CLIENT ROB CARR PTY LTD 
UNIT 16110 BURNSIDE ROAD 
ORMEAU, GILD 4208 

tPc' 01 .c* r4 

PROJECT CNR TUFNELL RD (ST VINCENTS RD} 
ST VINCENTS RD 
Crois Striet: TLJFNELL RD 
BANYO, QLD 4014 

13LJD 
Cl13 

E'L'Dlilartson 
HE IDEL I3EROCEMEkT 

Report No. 64032604 
Sample Date : 13-06-09 
Page 1 of 1 

INTERIM REPORT 

This report, replaces all 
previous issues of 
Report Number : 64032604 

CONCRETE CYLINDER COMPRESSIVE STRENGTH REPORT (1) 
AS1012.9 

Batch Details . Specimen Detail's 

Plant 

Truck 

Pc 

MAS 

Slump 

Delivery 

Docket 

Batch 

Time 

Simple 

Actual 

Slump 

2nciSiump 

Sample 

Mettiod 

Comp 

SaMple 

No 

Date 

Tested 

Dimensions 

Avg Dia Hght 

(nun) tmrei 

Mass per 

Unit Vol 

fklgrIP) 

C Ini0a1 

a Curing 
P 

Pus) 

Std 

Curing 
.. 

fdaY5) 

Age 

Days 

Oi 

Strength 

(MPa) 

'M 

a 
r 

k 

. Time (21 (3,4.5.6) 
. (8) (7,8) (9) . (10) . Ws 

3106 S32MPa 49433308 09:58 85 7.21 33165201A 20/06/09 100 7 198 2360 ' G 50 6 7D 37.5 N 

P1C,4617 20 0 mm 1266139 10 15 - E 

80 mm - 
Casting Authority . ' Praciu0 Description PMP WC.45 32/20/080 

WATERSEWER 
Sample Remarks Location MANHOLE 1A 

REPORT 
REMARKS 

Failure Mode Condition Prior 
. 

. . - . . . . . . 

This document is issued in accordanie with NATA's 

41°N accreditation requirements Accredited for 

HATA 
compliance with ISO/IEC 17025. 

. 
\/..: The results of the tests, celibranonS andior 

measurements included in this dodunient are 
1171041C. traceable to Australlan/Nationat Standards 
..10.KfInt. 

NATA Accredited 
o Laboratory 

- . 

Number,: 415 
. 

N = Normal 

NON'STD INITIAL CURING 

*:REASDN , 

Mtn AmbTemp:.10C Max Amb Ten,: 21C ' 

Cylinders left on site over weekend 

Note 1 

otiole,2 
Note 3 

Note 4 

Noted 
" 

Note 6 

Note 7. 

Note 8 
Note 9 

' . 

Nike 10 
Note 11 

All tests,carried out to r avant pans of AS1012 unless noted otherwise . 

Slump tests to AS16123:1 . ' ' .. ' . . ' 

The clause shown Indicates the sample method from AS1012.1 
Compaction method to AS101 2..81 Clause 7 - - . 

The prefix no. gives the no:of strokes,. blows per. layer or time (sac) of 
vibration per Myer . " ' . . ' . . 

Cornpaction code H = Hand Rodding. I.= Int Vibration; E = Ekt. Vibration, 

Density of hardened concrete reported to AS1012 12 1 

Specimens uncapped and saturated surface dry ' . 

Cap Type R = Rubber. S = Sidphiir, D.= Double Rubber, U = Double 
Sulphur: G = End Ground. N'= No Capping. . 

Curing ioAS1012.8 i Clause 9.1(b) Tropical Zone 
Air Content (if reported) LOA...51012 4.2. 

/ 
.-'e ..,.._o ,.. .e..--j 
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St Achs Stieet SeWage Purpp Station (SP087) Upgrade- Operation & Maintenance Manual 

TECHNICAL SERVICES. BRISBANE 
ABN 90 009 679 734 
19 Nod Street, South Brisbane Qld 4101 
P:O. Box 3250. South Brisbane OLD 4101 
PHONE: (07)30172800 
FAX: (07)38448860' ' 

CLIENT ROB CARR PTY LTD 
UNIT 16/10 BURNSIDE ROAD 
ORMEA. U, QLD 4208 

OLJDOOG`5 

PROJECT CNR TUFNELL RD (ST VINCENTS RD) 
ST VINCENTS RD 
Cross Street: TUFNELL RD 
BANYO, QLD 4014 

DUO 
MO 
BIDE 

--- 

Report No. 
Sample Date : 

Page 
FINAL REPORT 

11--L1 

116IDEL6ERGC.LVOIGiotti1 

64032604 
13-06-09 
1 of 1 

This report replaces all 
preiloits issues of 
Report NuMber : 64032604 

CONCRETE CYLINDER COMPRESSIVE STRENGTH REPORT (1) 
AS1012.9 

Batch Details . Specimen Details . 

Plant 

Truck 

F'e 

MAS 

Slump 

Delivery 

Docket 

"Batch 

Tithe 

Sample 

Time. 

Actual 

Slump 

2nd lump 

12) 

Sample 

Method 

Comp 

(3,4.50) 

Sample 

No. 

Date 

Tested 

Dimensions 

Avg ha right 

(mm) (mm) 

(8) . 

Mass per 

Unit Vd 

(Kg/rn3) 

(7.8) 

C Initial 

a Curing 
P 

(hie) 

(0) 

Std' 

&tiring 

(days) 

(10) 

Age 

Days 

or 

Mrs 

Strength 

(MPa) 

M 

a 

k 

3108 

PLC4817 

S32MPa 

20.0 nun 
. 

mm 80 

49433306 

T285.2139 

. 

09:58 ' 

10:15 

85 7 2.1 

E 

33165201A 
33165201B 
33165201C 

20/08/09 
11107109 
11/07/09 

'100.7 198 
100.4 199 
100 4 198 

2380 
2360 
2380 

G 50' 
G 50 
G 50' 

5 

28 
28 

713 

280 
28D 

37.6 
51.5 
52.5 

N 

N 

N 

Casting Authority : 

Sample Remarks : 

PrOduct Descnplion MAP WC.45 32/20/080 
WATERSEWER 

Location MANHOLE 1A 

REPORT Fa IlureMode ' Condition Prior 
. 

This document:is issued in accordance with NATA's 

:11°N 
accieditaaan regulrerrients Accredited for 

NATA 
compliance With ISO/IEC 17.025 ' 

The results of the teste,calibrehons and/or 
measurements. included In this document are 
traceable to AustratianINational Standards 

NATA Accredited 
Laboratory . 

. 

Number : 415 

. 

= Nor 
. 

ma 
. 

l REMARKS N 

t NON STO INITIAL CURING 

' REASON 
. . 

Min Amb Temp: 10C Mu Arab Temp: 21C 
Cylinders left onsIte over weekend 

Note 1 All tests carried out to relevant parts o1AS1012 unless noted otherwise 
Note 2 Slump tests to AS1012 3.1. . . . . . 

Note 3 The clause shown indicates the sample needled from AS1012 1 

Note 4 Compaction method to AS1012.81Clause 7. ' 

Nab 5 The prefix no'. gives the n0 of strokes. bloWS, per layer or brne (sec) of 
vlbrationper layer.. . " . . 

Nota 8 COMpactiOri code H .. Hand FtOdding. I Iv ht Vibration. E = Eit. vibration. 
R = Ramming. . . . . ' ' . . . 

Note 7 Density of hardened Concrete reported to.AS1012.12 1. 
NOte 8 Specimens uncapped and saturated surface dry'... . 

Note 9 Cep Type . Rubber, S = Sulphur. D, =. Double Rubber, U v Double 
Sulphur; G ., End Ground; N .7 No Capping.. 

Note 10 Curing to AS1012.8,1 ClauSe 9 1(b) Tropical Zone 
Note 1 1 Air Content (f reported) to AS1012.4 2. . 

, , 
i-'.71 

1 ,... I , . c - 

' ' ' -. - . . 
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St Achs Street Sewage Pump Station (SP087) Upgrade - Operation & Maintenance Manual 

TECHNICAL SERVICES, BRISBANE 
ABN 90 000 679 734 
19 Noll Street, Smith Bnsbane Old 4101 
P.O Box 3250. South Brisbane OLD 4101 
PHONE: (0430172800 
FAX: (07) 38448860 

6A- Q0'4: 4 )14 O LIO 
O EM 
DOD H nson 

ItEIDE1BEAGCLMEN I 61,:;up 

CLIENT ROB CARR PTY LTD Report No. 64032456 
UNIT.16/10 BURNSIDE ROAD Sarriple Date : 09-:06;-09 
ORMEAU, OLD 4208 Page 1*oi 1 

INTERIM REPORT 

PROJECT (ST VINCENT'S. RD} 
ST VINCENTS RD. 
Cross ttreet: TONELL RD 
BANYO, OLD 4014 

This' report replaces all 
pievious issues of 
Report Number : 64032456 

CONCRETE CYLINDER COMPRESSIVE STRENGTH REPORT (1) 
AS1012.9 

Batch O&M'S Specimen Details 
Plant 

Truck 

re 
t..tis 

Slump 

Delivery 

Docket 

Batcn 

rune 

Sample 

Time . 

Actual 

stamp 

2pcl Slump 

a) 

Sample 

hieuxo 

Comp 

(3,4,5,6) 

Sample. 

No 

Data 

Tested 

Olmenslons 

Avg Dia light 

(mm) Imm) 

(5) 

Mass per 

Und Vol 

(cgiri)a) 

(7.8) - 

C Initial ' 

:. Curing 

'Iles) 

(9) 

Std 

Cuung 

(days) 

(10) 

Age 

Days 

or 

errs 

Strength 

IMPS) 

M 

a, 

k 

3106 

PLC4576 

53214Pa 

70.0 nun 
SO mrn 

49403640 

T2657395 

13.43 

1318 

DO 7 2 1 

E 

33643801A 16/06109 100 2 195 2360 G ' 20 6 713 43.0. N 

Casting Authoky. 

Sample Remarks 

ProduCt Description PMP WC.45 12120=0 
WATERSEWER ' 

Location SEWER WALLS. MANHOLE 

r11-1 iii 

REPORT " .Failure Mode Condition Prior 
. 

This document is issued iri accordance with W1TA's 

A. accreditation reautrementa. Accredited for 
compitanceviith ISOIIEC 17.025' 

NATA 
'N". The resulti of Ina tests. calibrations envier 

. . measurements included in fifth ClocOment are 
ezieableM AdatraaaigNatonal Staneards ...rm. 

NATA 
. . 

Laboratory ' 

NUMber : 'e 15 

REMARKS Nos Normal 

NON.STD INITIAL CURING 

- 
_ _ 

REASON 

Note 1 All tests carved Out to relevant parts of AS1012 unless noted otherwise 
Note.2 Slump tests to AS1012.3 i ' ' 

Note'S The douse shown indicates the sample method from AS1012 i 
Note 4 CcvnpaCtion.rneilved to AS101.2 8 1 Clause 7 . 

Note 5 The Wel. no 'Shoes the no Of sacaea. Nowt Per law, or tone (Sec) of 
vibtioon per layer 

. . .. 
Note 8 Cornpacton code H.= liana Redding. I = Mt 1/4siaboh. E = Eat. Vibration. 

. . 

Note i Density of hardened concrete reported 6; Ast0t212. I. 
ncapped and saturated suit* dry . Note. 8 Specimens uncapped' 

Note 9 Cap Type R = Rubber. S ...Sulphur. CI = Double Rubber li = Double 
. Sulphur, G = End Orbund. N = No Capping . 

Note. 10 Curing to AS1012 81 Clause 0.1 (b) Tropical Zone 
Nate 11 Air Content (it reporleato AS1012 4 2 . . 

. /i/ 
'\ I ," .4., 
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St Achs Street Sewage. Pump. Station (SP087) Upgrade - Operation & Maintenance Manual 

TECHNICAL SERVICES. BRISBANE 
ABN 90 009 679 734 
19 Nob Street, South Brisbane Old 4101 
PM: Boni 3250; South Brisbane QLD 4101 
PHONE: (07) 30172800 
FAX. (07) 38448860 

MO 0 

Pc''3Filainson 
14/992161.69111GCE/V)ENTCiOup 

CLIENT ROB CARR PTY LTD Report No. 64032456 
UNIT 16110 BURNSIDE ROAD Sample Date : 09-06-09 
ORMEAU, QLD 4208 Page 1 of 1 

FINAL REPORT 

PROJECT (ST VINCENT! RD) 
ST VINCENTS RD 
Crois Street: TUFNELL RD 
BANYO; QLD 4014 

This report replaces all 
previous issues of 
Report Number : 64032458 

CONCRETE CYLINDER COMPRESSIVE STRENGTH REPORT (1) 
AS1012.9 

Batch Details Specimen Details 

Plant 

Truck 

Plc ' 

MAS 

Slump 

Delivery 

Decket 

Batch 

Time 

Sample 

Time 

Actual 

Slump 

2nd Slump 

(2) 

Sample 

Method 

Comp 

(3,4.5,8) 

Sample 

No 

Date 

Tested 

Dimensions 

Avg Dia. Hght 

(mm) Om) 
(8) 

Mass per 

Unit Vol 
z 

(K9frlI3) 

(7,8) 
, 

C Initial 

a Curing 
. P 

(hrs) 

(9) 

Std 

Curing 

(days) 

(10j 

Age 

Days 
. . 

or 
Hrs 

Strength 

(ripe) 

M 
a 
r 

k 

3106 

PLC4578 

532MP4 

20.0 Mm 
80 mm 

49403845 

72857395 

13:43 

13:58 - 

7.21 

E 

33643501A 
336435018 
33843501 e 

1E408/09 
07/67/09 
07/07/09 

100 2 195 
100.4 199 
160.6 197 

2380 . 

2400 
2380 

G 20 
G 20 
G 20 

8 
27 
27 

.7D 
280 
280 

43.0 
69.0 
60.0 

N 

N 

N 

CaitIng Authority ; 

Sample Remarks 

Product Description PMP.WC.45 32/20/080 
WATERSEWER 

Location SEWER WALI9 MANHOLE 

1-14 2 1 i . 

REPORT Failure Mode Condition Prior - 

. . . 

Th Isdocument is issued in accordance with NATA's ^ accreditation requirements Accredited for 
cOmPliance with ISCMEC 17025 

NATA - . 

N, The results di the tests. Calibraberti and/or 
measurement; 'inducted In this docurrtentare 
traceable td Australian/National Standards 

01711111.111741, 

NATA Accredited 
Laboratory 

. . .. . 

Number : 415 
. 

REMARKS N = Normal 

NON STD INITIAL CURING 

REASON 

Note 1 , All testscarried out to relevant parts of AS1012 unless noted otherwise 
Nate 2 Stump tests to A5'1012.3.1. ' 

' 

' 

Note 3 The clause shown indicates this simple method trom AS1012 i. 
Note 4 Compaction method to AS1012.8 1 Claim) 7. . . 

Noe 5 The prefix no gives the no ofstrokei..blows per layer or erne (sector 
vibialion per, eryir.- . . - ' 

' 

Note 6 Compaction code H.= Hand Rodding. I = int VibrattokE = Ext. VibratiOn. 

Note 7 Density Of hardened conciete reported to A.61612-12.1 
Note 8 Specirnens'uniapPed andsaturatee surtace dry : 

Note 9 Cap Type R = Rubber, S 4 Sulphur, o= Double Rubber, U 4' Double 
SUIPhur, G = End Grobild. N 4 No Capiitrig :. 

Note to Curing.to AS10I2.8:1 Clause 9 1(b).Tropical Zone 
Nbie 11 Air Content iii reported) to AS*1012.4.2 ' 

- 
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.St Achs Street SeWage Pump Station (SP087) Upgrade - Operation & Maintenance Manual . 

TECHNICAL SERVICES, BRISBANE 
ABN 90 009 679 734 ' ' 

19 Nett Stfeet, South Brisbane old 4101 
P.O. Bcoi 3250, South Brisbane OLD 4101 
PHONE: (07) 30172800 
FAX- (07)38448860' 

CLIENT ROB CARR PTY LTD. 
UNIT 16110 BURNSIDE ROAD 
ORMEAU, QLD 4208 

0.0016)71? 

Duo 
cimri . 

Dom arast* 
i:i6BDIELHERckAAEN't Group 

Report No. 64032945 
Sample Date : 24-06-09 
Page 1 of 1 

INTERIM REPORT 

PROJECT CNR TUFNELL RD (ST VINCENTS RD) This report replaces all 

ST VINCENTS RD . 
prOious issues of 

Cross Street: TUFNELL RD Report Withber : 64032945 

BANYO; QLD 4014 ' 

CONCRETE CYLINDER COMPRESSIVE STRENGTH REPORT (1) 
AS1012.9 

Batch Details Specimen Details 

Plant 

Truck 

Pc. 
MAS 

Slump 

Delivery 

Docket 

Batch 

Time 

Sample 

Time 

Actual 

Stump 

2nd Skimp 

(2) 

Sample 

Method 

Comp 

(3.4.5,6) 

Sample' 

No. 

Date 

Tested 

Dimensions 

Avg Dia Hght 

(mm) (mM) 

(8) 

Mass per 

Unit vol 

(Kofm3) 

(7.8) 

C Initial 

: Curing 

(hrs) 

(9) 

Std ' 

puling 

(days) 

.(10) 

Age 

Days 

or 

Firs 

Strength 

IMPa) 

M 

7 

k 

3106 

PLC4617 

S32MPs 

20.0 mm 
80-mm 

49497139 

72670391 

1013 

16.45 

85 7.2.1 

E 

33200401A 01/07/09 100 0 198 2380 G 25 6 70 41.5 N 

Casting Authority 

Sample Remarks 

Product Description PMP WC.45 32/20/080 
WATERSEWER 

Location : MANHOLE 13 

I MI .3 I. 

REPORT' FallureOlode Condition. Prior ...,.: .,. 
This document is issued . in acceidance'rith NATA's 

.411°. 
aCcreclitatiert 'requirem ents Accredited for' 
compliance with ISOrtEC 17025. . 

PLA TA 
N, The results of the lesis, Calibro9nns andlor 

measurements indicted in this document are 
traceable t6AustraaNNational Standards wwwww . . 

NATA Accredited 
Laboratory 

NUMb0r : 41$ 

REMARKS N .i Normal 

NON. STD INITIAL CURING - 

REASON . ' 

Note 1 All tests carried out to relevant parts of AS1912 unless noted °theorise ' 

Note 2. SluirtPlests to AS1012.3.1 ; . 

Note 3 The clause shOwn eviiCates the sample method born A51012 1 

Note 4 Compaction method to ASI012.8.1 Clause:7. " ' ' 

Nc) 5 The prefix no. gives the no. of strokes. blows per layer or time (Sec) of 
Vibration per layer .. - . 

. 
. 

NOW 6 Compaclion 'code H F Hand Rodding. I.= Int Vibration.. E = Ext Vibration 

n Note 7 Desity of hardened concrete reported to AS1012. i 2 1 

Note 8 Specimens uncapped. and saturated surfac.eckit 
Note 9 Cap Type R = Rubber, S = Sulphur, D=.0ouble Rubber, U =Double 

Sulphia,.G = End Ground, N = No Capping ' 

Note 10 Curing to AS1012 8.1 Clause 9.1(b) Tropical Zane 
Note 11 Air Content (if reported) to AS1012.4.2 ' 

_.,---7.7 '?"----- 
--:-.--- /- / / \ 7 ' / 

._. 
' ' -- '..( e ..u. 
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St Achs Street Sewage Pump Station (SP.087) Upgrade - Operation & Maintenance Manual . 

TECHNICAL SERVICES, BRISBANE 
ABN 90 009 679 734 
19 Nott Street, South Brisbane Old 4101 
P.O. BOx 3250; SoUth Brisbane OLD 4101 
PHONE: (07) 30172800 
FAX: (07) 38448860 

6'04 Z6 S 14 el UNI 
121O10 
MOEN 

-11 
HEIDELBERGCpViENTOroup 

CLIENT ROB CARR PTY LTD Report No. 64032127 
UNIT 16110 BURNSIDE ROAD Sample Date : 29-05-09 
ORMEAU, QLD 4208 Page 1 of 1 

INTERIM REPORT 

PROJECT CNR OF MEREDITH ST (ST VINCENTS RD) 
ST VINCENTS RD 
Cross Street: MEREDITH ST 
BANYO, QLD 4014 

This report replaceS all 
previous issues' ssuds Of 

Report Number : 64032127 

CONCRETE CYLINDER COMPRESSIVE STRENGTH REPORT (1) 
AS1012.9 

Batch Detalle Specimen Details 
Plant 

Truck 

Fc 
MAS 

Slump 

Delivery ' 

Docket 

Batch 

Time 

Sample 

Time 

Actual 

Stump 

2nd Slump 

(2)' 

Sample 

Methiad 

Comp 

(3,4.5.6) 

Sample 

No. 

Date 

Tested 

Dimensions 

Avg Ora light 

(mm) (mm) 

-(8) 

Mass per 

Unit Vol 

(Kg/m3) 

(7.8) 

C Initial 

'a Curing 

(ha) 

(9) 

Std 

Curing 

(days) 

(to) 

Age 

Days 

or 

lire 

Strength 

(MPe) 

M 

a 
r 

k 

3099 

PCC4879 

S32MPa 

20 0mm 
60 mm 

49351387 

T264883.4 

12:24 

12:55 

70 

- 

7.2.1 

E 

33642001A 05/06/09 100.2 197 2380 G 23 8 70 40.0 N 

Casting Authority . 

Sample Remarks : 

. Product Description PMPWd.45 32/20/060 
WATERSEWER 

Location . WALL SEWER 

H i :.4 11 

REPORT Failure Mode ' Condit lort Prior ' 
. . 

' 

. . 

This document laissued in accordance with NATA's .,. accreditation reqUirernenti. Accredited for 
compiahce with ISOIIEC 17025. 

NATA 
. . 

N," The results of the tests, calibrations and/or 

.......,:ii,., measurements Included in Pus document are 
traceable to AusealiarriNeuonat Standards 

NATA Accredited 
Laboratory 

.Number' 415 
. . 

REMARKS N... Normal - 

- NON STD INITIAL CURING 

'REASON 
Note I All tests carried out to relevant parts c4./ks1012 urriess noted otherwise: 
Note 2 Stump tests to AS1012 3.1. ' . . . 

Note 3 The Clause.shown Indicates the sample method from AS1012.1 
Note 4 ConipaClion method to AS1012.8 1 Clause 7. . 

elate 5 The prefui no. gives the no. of strokes, blows per layeror time (sego(' 
vtbralkin per layer. - . . ' . 

Note 6 Compaction code H = Haral kodding. I = Int. %Abraham, E = Ext. yibraHion. 
R = Ramming. - . 

Note 7 Density of harderiedconcrete reported to AS1012 12.1 . 

Note B Specimens uncapped and saturated surface dry 
Note 9 Cap Type R Rubber, = ubber, S = Sulphur. D = DOuble Rubber, U = Double 

Sulphur; G = End Ground. N ='No Capping 
Note 10 Cudng toAS1012.8.1 Clause 9.1(b) Tropical Zone 
Nell 11 AB Content (II reported) to AS1012.4.2: 

. 
. . 

\/ r t 

- - . 
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St Achs. Street S.ewage.Pump Station (SP.0.87) Upgrade - Operation & Maintenance Manual 

TECHNICAL SERVICES. BRISBANE 
AGN 90 pm' 679 734 
19 Nott Street; South Brisbane Old 4101 
P.O. Bak 3250. South Brisbane OLD 4101 
PHONE: (07) 30172800 
FAX: (07) 48448860 

n/A iJ 

aC -'u.Ta 
CLIENT ROB CARR PTY LTD Report No. 64032127 

UNIT 16/10 BURNSIDE ROAD Sample Date : 29-06-09 
ORMEAU, QLD 4208 Page 1 of 1 

FINAL REPORT 

DUD 
1311113 

u" Ha L ;atm 
RE113123.131BioCEM;EhirCroUp 

PROJECT CNR OF MEREDITH ST (ST VINCENTS RD} 
ST VINCENTS RD 
Cross Street: MEREDITH ST 
BANYO, QLD 4014 

This report replaces all 
previous issues of 
Report Number :64032127 

CONCRETE CYLINDER COMPRESSIVE STRENGTH REPORT (1) 
AS1012.9 

Batch Details Specimen Details ' 

Plant 

Truck 

' Fe 
MAS 

Slump 

Delivery 

Docket 

Batch 

Time 

Sample 

Time 

Actual 

Stump 

2nd Slump 

(2) 

Sample 

Method 

Corm) 

(3.4.5.6) 

Sample 

No 

Date 

Tested 

Dimensions 

Avg Dia. Fight 

(mm) (mm) 

(8) 

Mass per 

Unit Vol 

0(9//i13) 

(7.8) 

C Initial 

a Curing 
P 

(bra) 

(9) 

Sid 

Curing 

(days) 

(10) 

Age 

Days 

or 

Hrs 

Strength 

(51Pa) 

M 

a 
r 
k 

3099 

PCC4679 

S32MPa 

20.0 mm 

60 ram 

49351387' 

72648834 

1224 

1755 

' 70 

- 

7.11 

E 

33542001A 
336420018 
33842001C 

05106/09 
26/06/09 
26/06/09 

100.2 107 
100.5 198 
100.1 199 

2380 
2360 
2380 

G 23 
G 23 
G 23 

8 
27 
27 

.70 
280 
28D 

40.0 
54.0 
55.0 

N 
N 

N 

Casting Authority : 

Sample Remarks : 

ProdUct Description PidP WC ;45 32/20/060 
WATERSEWER 

Location : WALL SEWER 

---174,171-4 I I 

REPORT failure Modg Cond MOP Pilot 
. . . . . 

. 

This docuinent is issued in aCcordarice with NATA's 
accredetalion requiiements; Accredited for ' 

NATA 
Compliance with ISOIIEC 17025 

. . N, The results of the tests; calibration's and/or 
measurements Included in this docUment are 

REMARKS N Normil 

' NON STD INITIAL CURING 

REASON 
. . 

traceable to Australiart/Nationai Standards MI/Mb 
.. 

NATA Accredited 
Laboratory 

. . 

Number : 415 

Note 1 All tests carried out to relevant parts of AS1012 unless noted otherwise 
Note 2 Stump tests td AS1012.3.1 ' 

Note 3 The clause shbvmirdlicates the sample mama! from AS1012 I 

Note 4 Conipaction method to AS1012 8' 1.Ctause 7 

Note 5 The prefix no. giVes the no of strOkes. blows per layer or time (sec) of 

!tote 6 Compaction code H = Hand Rodding. 1= Ird ythraton. E = Ext. Vibration. 
R = Ramming s' . 

Note 7 Density of hardened concrete reportedhe AS1012 12 1 

Note II Specimens uncapped arid saturated surface illy 
Note 9 Cap Type R = Rubber. S = Sulphur-J:1= DoUble Rubber. U = Double 

Srilphur, G = End Ground. N = No ,Cappirig . ' 

Note 10 Curing to AS1012 8.1 Clause 9.1(b) Tropical Zone 
Node 11 Air Content (if reported) to ASi 012.4.2 . . - 

... 

.7 -- - ,--,- , "7") 

'' \-,7- -(_. , .. I 
. 
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APPENDIX F - DORMWAY ITP & QULAITY ASSURANCE 
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Dormway Pty Ltd 
Inspection & Test Plan Reviewed By 

SEWER RETIClULATION ITP No...2253-02 Dorm-Form-02-06 

Revision 1 2.03.09 Date_2.03.09 Job No...2253..... 

Project: ...St Achs Sewer Upgrade 
BANYO' 

Activity: Excavation :Pipelaying & 
Backfilling 

Section [ Stage / Lot 
NA'cA '5/ 

Key 
No Point Number C/R Contractor Representative 
H Hold Point 
W Witness:Point Sup Superintendent/ClientfRepresentative 
Superintendent 

No. 
11/W 

Inspection Test Activity 
Iriclade.QH&S and E 

Type of Test / Frequency / 
Test Procedure and Acceptance Criteria 
Modify' NatibnalSpectfication or.Code to include 
Water Business Requirements if necessary 

Inspection/Test by: 
. Records / Results . 

or otherEvidence 
Superintendent 

, C/R or 8 ! ,- ,,,1:. 
Co,. . me l' i - Sup 

1 H - PMP Approved . Tenix Approval. V 
1, 

PMP i 

Ai 
Mfr 

2W. . '.Set ont markedand all 
services pegged or marked 

Visual and Measure where necessary X Diary Entry. 

.3- Trench -Width and Depth. 
Checked & within tolerance 

WSA=03 Part 3 CI 
BW:Drg No 486/5/7-0024-032 

X . Diary Entry tittkr 

4. Pipe Embedment,.Surround: 
&Oveilay Depth & Compact : 

Measure Depth.: WSA-03 Part 3 C116,20 
1BW.Drg.No 486/5/7-0024-032 

d.Diary Entry. /fri' 
5 H .Pipe Laid; Leveland.Grade 

in Tolerance 
, Measure, Tolerances checked, WSA-03 Cl 23 X 'As Constructed 

-Records: 

VP 

10 
/ 

6.vi- Pipe Joints; Electrofusionz . 

Couplings 
Each Joint.and.Assembly Inspect Visually 
Witness Marks.and: Deflection Limits. Ends 

.of.pipe checked-pre Installatibe, welding.and 
cool down as:per manufacturers instructions 

. 

Diary Entry 

. 7H 'Detection Tape In Place Inspect Visually: WSA,03Tart4 
Construction 'Section .8 & Std Drawings 

. Diary Entry' 

.8. 'Form Manholes . -.WSA-03. Part3 CI 15 '& BW Drg.No 
486/.5/7-0024-032 

Dairy Entry 

9W 'Pour Manholes . 'WSA-03 Part 3. C1,18 & BW Drg No. 
486/5/7- 0024 -032 

X .Test Reports 
. i 

1 
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Dormway :Pty Ltd 
Inspection -& Test Plan. Reviewed By Date 2.03.09 Job No...2253 

SEWERRETICULATION ITP.No...225343/2 Dorm-Form-02-06. 1. 

ReviSiOn:1: 2.03.09 

NO.. . 

11/W 
Inspection Test Activity 
Inc.liale Q H&S ant 1 .E 

Type of Test / Frequency / 
Test Procedure and-Acceptance.Criteria 
Modify National SpecifiCalion or Code to include 
Water Biisiness.Requirements if necessary 

'Inspection/Test by: - 

.- 
Records I Results 
.or- otherEvidence 1 

'SSuignpee:Iintendent. 

.C/R or Special 
Com ,nt C/R .B/R s ' Sup 

to VacuumTesting of Pipeline ..WSA-03. Part3 CI .15 & BW.DrgNo 
486/5/7-0024-032. 

X- Test Report , 

1 i.w. . Backfill Trench-Material - 

Used. 
Each Trench Visual Inspect Material WSA-03 

- Part 4 Construction'.Section I 1&Std Draw's 
X A d 

, if 
I% 

a D' - Entr y or 1,r. y 
'Checklist 

, Difit4-4204 

12 H. -Backfdl -Trench Compaction -Measure-Compaction as.Specified & 'Where 
'Specified WSA-03 Part 4-Construction 

X t Test Result (6104- . n_ .10-.14 

13.H CCTV-Inspection BCC Nusewer Spec Cl . 10 X .Report 

' 14 H. Reinstatement cif Roadway . . WSA-03 -Part 3 Cl 15 .& .BW Drg No 
486/5/7-0024-032s 

X- Diary Entry 

151-1. As.Constructed. Plans . WSA-.03.Part3 Cl 26 BCC Amend. X Drawings 

No Amendment to ITP Date . : Reviewed By Validation 

4. 
K1..ii, Verification that Works' haVe 

been completed in accordance 
with Specifications and the 
Inspection, and Test Plans 

V,-CIR:.. C,Pgg- 91kftittV, a -OS 5/0.1 43yAftv. 100.1 (. G ) 

Contractor Representative 

Date 
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CO 

Dormway. Pty Ltd SEWER RETICULATION ITP No...2253-02 Dorm-Form-02-06 
Inspection & Test Plan Reviewed By Date 2.03.09 Job No...2253..... Revision I 2.03.09 

Project: ...St Achs Sewer Upgrade 
BANY0 

Activity: Excavation Pipelaying & 
Backfdling 

Section / Stage / Lot 
:NAN (c/I 

Key 
No Point Number C/R ContractorRepresentative 
1-1 HoldPoint 
W Witness Point Sup. Superintendent/Client/Representative 
Superintendent 

No. 
II/W 

Inspection Test Activity, 
Include Vida and :E 

Type of Test / Frequency / 
Test Procedure. and Acceptance:Criteria 
ModifrNational Specification'or Code to include 
Water Business Requirements if necessary 

Inspection/T t by: Records /Results. 
or other. Evidence . 

.- 

Signed 
Superintendent 
C/R or- Special 
Coin.,e., C/R: Sup. 

1 H PMP Approved Te ix Approval ,...f .PMP 
i 

i i '' 

2W Set out marked and all 
'services pegged or marked. 

Visual:and Measure, where necessary - Diary :Entry al , ' 

iiire iski Trench Width and Depth 
Checked & within tolerance 

WSA-03 .Part.3 CI .15 
BW Drg No 486/5/74)024-032- 

Diary Entry 

4 Pipe.Embedment,.Surround -'Measure 
'& Overlay Depth &Compact 

Depth. WSA-03-Part.3,CI 16,20 
. BW Drg No 486/5/7-0024-032. 

X Diary Entry roil 

itaj 
/u, 

Illr 

CO, 

5.H Pipe Laid, Level and .Grade 
in Tolerance 

Measure,:Tolerances checked, WSA-03 CI 23 ' As.Constructed 
Records 

6 W Pipe Joints, Electrofusion 
Couplings 

.Each.Jointand Assembly Inspect Visually 
Witness Marks and Deflection LiMits. Ends 
of pipe checked preInstallation, welding and 

-.cool-down as per manufacturers instructions 

Diary' Entry 

71-1. . Detection Tape In Place Inspect Visually: WSA-03 Part 4 

Construction Section 8 & Std Drawings 
X Diary Entry 

1 it 

8 -Form Manholes. . WSA-03 Part 3 CI 15 & BW Drg No 
.486/5/7-0024-032 

X / Dairy Entry i I 

ekv 
. 9W " 'Tour Manholes ,WSA-03. Part 3 C1.1.8& BW-Drg No 

486/5/7-0024-032 
X TtstRegirts 

DOCKS 
. 

ail ( -IA A ' 1'1 

0 

0 

F- 

co 
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Dormway Pty Ltd 
Inspection & Test Plan 

SEWER RETICULATION ITP No...2253-02 Dorm-Form-02-06 
Reviewed By Date 2.03.09 Job No...2253..... Revision 1 2.03.09 

No. 
H/W 

Inspection Test Activity 
Include ,Q H&S.andE 

Type of Testy Frequency / 
Test Procedure and Acceptance Criteria 
Modifi, National -Specification or 'Code.lo include 
Water Business Requirements if necessary 

Inspection/Test by: Records / Results 
or other Evidence . 

Signed: 
Superintendent 
OR or Special' 
Comment. C/R. . B/R. Su - 

10 .VacuumTesting . of -Pipeline WSA-03 Part3- CI 15 & BW.Drg No 
486/5/7-0024 -032 

X 'Test Report 271;1+-.01 

f k 

i 1 w Backfill Trench Material- 
Used 

Each TrenchNiSual Inspect Material WSA-03 
Part 4 Construction Section I l& Std Draw's 

X Diary Entry or- 
Checklist 

.12 H -Backfill Trench Compaction . Measure Compaction as Specified & Where 
Specified'WSA-05 Part 4 Construction 

X Test Result 
GOA . 

13 H ..CCTV Inspection BCC Nusewer Spec CI 10 X Report i27. OLKO9 

14.1.1 Reinstatement of Roadway WSA-03 Part 3 CI 15. & BW Drg No 
:486/5/7-0024-032 

X Diary Entry 

15 H ' As Constructed Plans WSA-03 Part 3 CI 26 BCC Amend. X Drawings 

No Amendment to ITP Date Reviewed By Validation 

Verification'that Works have 
been completed in.accordance 
with', Specifications and the 
Inspection and Test Plans 

Contractor Representative 

Date 
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[Dormway Pty Ltd 
Inspection & Test Plan 

SEWER RETICULATION ITP No...2253-02 Dorm-Form-02-06 
Reviewed By Date_2.03.09 Job No...2253. ... Revision .1 2.03.09 

Project: ...St Achs Sewer Upgrade 
BANYO 

Activity: Excavation Pipelaying & 
Backfilling 

Section [Stage I Lot 
M\-k 1/i -G/1 

Key 
No Point Number C/R Contractor Representative 
H Hold Point 
W Witness. Point Sup Superintendent/Client/Representative 
Superinteddent 

No. 
II/W 

Inspection Test Activity 
Include .(2.11&S and E 

Type of Test / Frequency / 
Test. Procedure. and Acceptance Criteria 
Modify National Siiecification or-Code to include 
Water Business Requirements if necessary 

Inspection/Test b - Records /.Results 
or other Evidence -' 

.Signed 
Superintendent 
C1R or Special.. 
Com lint C1R Sup 

1 H. .PISTP.Approved Tenix Approval .PWIP l', / / , 

2W . .Set out marked and all 
services pegged or marked 

:Visual and Measure where necessary X Diary Entry ,41.1,, 

3 - Trench.Width and Depth. 
Checked & within tolerance 

WSA-03 Part 3 Cl 15 

BWDra No 486/5/7-0024-032 
X Diary Entry Or 

i EU t 
ifirI# 

Pipe Embedment, Surround: 
&Overlay Depth & Compact : 

.Measure Depth. WSA-03 Part 3 Cl 16,20 
BW Drg No.486/5/7-0024-032 

X Diary Entry W'14 

s H . Pipe.Laid; Level anGrade 
in Tolerance - 

Measure, Tolerances checked, WSA-03 C123 X. . As Constructed 
Records. ow 

410 
' 6 w Pipe Joints, Electrofusion 

Couplings. 
Each Joint.and Assent ly.Inspect. Visually 
Witness Marks and Deflection Limits. Ends 
of Installation, weldingand 
cool:down.as.per manufacturers instructions 

X Diary Entry 
1p a 

7H Detection Tape In Place 'Inspect-Visually.- WSA -03 Part 4 

Construction Section-8- &.Std Drawings 
X Diary Entry , ly 

til 1 77' 

8 

. 

Form. Manholes 
. 

-WSA-.03-Part CI 15. & .BW Drg No 
486/5/7- 0024 -032 

X Dairy.Entry " 

, 

i%. i, ie, 
9W Pour. Manholes WSA-03 Part 3 Cl . 18 & BW Drg No 

486/5/7- 0024 -032 
X Test Reports I/fir( 

V 
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[Dormway Pty Ltd 
Inspection & Test Plan 

SEWER RETICULATION ITP. No...2253. 02 Dorm-Form-02416 
Reviewed By Date 2.03.09 Job No...2253..... Revision:1.2.03.09 

No. 
HIW 

Inspection Test Activity 
Include Q1184 .and.E 

Type of Test /.Frequency / 
Test Procedure and Acceptance Criteria 
Modify National Specification or Code to include 
Water Business Requirements if necessaly 

.InspectiOn/Test by: - Records [Results . 

or otherEVidence 

. Signed 
-superintendent. 
.c/R or Special 
Comment C/R . B/R - Sup 

to .VacutnTesting of Pipeline .. WSA-03 Part 3 CI .15 &. BW.Drg No 
486/5/7-002441432 

X Test Report 
I 

'l U W . Backfill Trench Material 
Used 

Each Trench Visual Inspect Material WSA,03 . 

Part 4 Construction.Section 11& Std Draw's 
X X . Diary. Entry or 

Checklist a, 
12 H. Backftll Trench Compaction . - Measure Compaction as. Specified &".Where 

-Specified -03. Part 4.Construction 
X Test Result jigfr W, 

13 H 

. 

.CCTVInspection 
: 

BCC Nusewer Spec CI 10 X Report TV' 
ak. 

1 4 I -1 Reinstatement of Roadway WSA-03' Part 3.C1 15 & BW Drg No 
48615/7-0024-032 

X Diary Entry 

15 H As Constructed.Plans WSA-03 Part 3 CI 26 BCC Amend. X Drawings 

No Amendment to ITP Date Reviewed By Validation 

Verification that Works have 
been completed in accordance 
with, Specifications and the 

. Inspection and Test Plans 

Contractor Representative 

Date 
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Dormway Pty Ltd SEWER RETICULATION IT? No...2253-02....... Dorm-Form,02-06 
Inspection & Test Plan Reviewed By Date 2.03.09 Job No...2253...... Revision 12.03:09 

Project: ...St Achs Sewer. Upgrade 
BANYO 

Activity: Excavation Pipelitying & 
Bacicfilling 

Section / Sta e / Lot - MKS 
Key 

No Point Number 
H Hold Point 
W Witness Point 
Superintendent 

C/R 

Sup 

Contractor Representative 

Superintendent/Client/Representative 

No: 
VW 

Inspection Test Activity 
.Include Q H&S and.E 

:Type: of Test / Frequency/ 
Test Procedure. and Acceptance Criteria 

- Modify National ;Specification or Code to include 
Water Business Requirements if necessary 

Inspection/Test by: Records ./ Results 
' 

or other'Evidence : 

'Signed 
'Superintendent 

: C/R or Sp int 
Comme Sup 

.1 H. .PMP.Approved. . Tenix Approval X 'PMP 

2W' .Set outmarkedand all. 
services pegged or marked 

: Visuatand Measurewhere: necessary X Diary - Entry. I 
t IPU -i/ 

/ A 
pi,/ 

Ofj 

3 - - Trench .Width and Depth: 
Checked & within tolerance 

WSA03 Part 3 Cl 15 

3 W :Drg No 486/5/7-0024-032 
Diary .Entry 

4 Pipe. Embedment, :Surrou nd : . 

&Overlay:Depth & Compact : 

Measure. Depth.. WSA-03 Part 3 CI '16;20 
BW.DrttNo 486/5/7-0024-032 

X Diary. Entry 

5 a Pipe.Laid; Level and Grade - 

in Tolerance . 

:Measure, Tolerances checked, WSA-03 Cl 23 X _As Constructed 
'Records 

, 

i 
litat,,i1. 

6.W : Pipe. Joints,.Electrofusion 
Couplings 

Each Joint.and.Assembly Inspect- Visually 
Witness Marks-and:Deflection Limits: Ends 

'sof pipe checked-pre Installation, welding and 
cool:down..as:per manufacturers instructions 

X Diary Entry 
MP' 

V/ lik 
mi Detection Tape In Place 'Inspect-Visually.. WSA03 Part-4 

r Construction Section 8 & Std Drawings 
X Diary Entry 

.1 

8 Form . IVIttnholes VSA-03-Part-3. CI 15 & .BW Drg No 
486/5/7,0024-032 

X Dairy.Entry int i 0,1Pri 
itt, 9W Pour ' Manholes ' WSA-03 Part I CI. 18 & BW Drg No 

486/5/7- 0024 -032 
X. Test Reports. 
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en 

Dormway Pty Ltd. 
Inspection & Test Plan Reviewed By 

SEWER RETICULATION 1TP No,..2253-02 Dorm-Form-02-06 
Date_2.03.09 Job No ...2253..... Revision :1 2.03.09 

1No. 

HAV . 

Inspection Test Activity 
Include H&S and E 

Type of Test / Frequency / 

Test Procedure and Acceptance Criteria 
-MOdify.National Specification. or Cbde to include 
Water Business Requirements if necessary 

Inspection/Test by: Records /'Results - 

or. other Evidence. 1 

Superintendent 
C/R.or Special 
Comment C,/R. B/R Sup 

10 " -.VacuumTesting of Pipeline "- WSA-03 Part.3 CI 15 '& BW Drg No 
4861517-0024-032 

X Test Report 
I. 

. . 

i i -w . Backfill Trench Material 
Used 

" Each Trench Visual.Inspect-Material WSA-03 
Part 4. Construction Section ll&Std-Draw's 

X X .Diary Entry or 
Checklist i di I 

. 12 H Backfill Trench Compaction . 'Measure Compaction. as Specified & Where 
Specified WSA403 Part 4 Construction 

X Test Result Nil 

13-H CCTV Inspection BCC Nusewer Spec Cl 10 X. ' Report 'Or 
ko. 

14 H Reinstatement of Roadway WSA-03 -Part 3 Cl- 15 & 13-W Drg-No 
486/5/7-0024-032 

X Diary Entry 

- - i 5 H As'ConstructedPlans. WSA-03- Part.3- Cl 25' BCC Amend. X Drawings 

No' Amendment-to ITP Date Reviewed By. Validation 

Verification that -Works have 
been' completed in accordance 

with, Specifications and the 
Inspection.and Test Plans 

Contractor.Representative 

Date 

U 

CO 

0 
V 
V 

0 
3 
I- 

0 

N 
ra" 
0. 

SP087 St Achs Street Nudgee SPS Upgrade OM Manual

Q-Pulse Id TMS1056 Active 10/12/2014 Page 106 of 405



Dormway Pty Ltd SEWER RETICULATION ITP No...2253-02 ..... Dorm-Form-02-06 
Inspection & Test Plan Reviewed By Date_2.03.09 Job No ..2253..... Revision :1 2.03:09 

Project: ...St Ach8 Sewer Upgrade 
BANYO 

Activity: Excavation Pipelaying & 
Backfilling 

Section /Stage / Lot 

Ott 9/1 l0/1 
Key 

No Point Number C/R Contractor Representative 
H Hold Point 
W Witness Point Sup Superintendent/Client/Representative 
Superintendent 

...No: 

EUW 
Inspection Test Activity 

- Include.Q.H&S and E 

Type ofTest t Frequency' / 
Test.Procedure.and Acceptance Criteria 
Modify National Specification or Code to include 
Water Business Requirements if necessary 

Inspection/Test-IT: .-Signed 
. 

Records./.Results . 

or other Evidence - 

'Superintendent 
' cat. or Special 
Comma C/R - Sup 

1, H. .P/VfP.Approved Tenix Approval X PMP 

2w Set out-marked:and all. 
services pegged or marked 

,Visual and Measure where- necessary X . Diary Entry .i 0 
.3 . Trench. Width and Depth, 

'Checked -& within tolerance 
' WSA-03 Part 3 Cl 15 

BWDrg No 486/5/7-0024-032 
X Diary .Entry , 

tio..4, 

ilik Ii Al. 

-Pipe Embedment,Snrround 
&Overlay Depth & Compact ' 

..Measure Depth.WSA-03. part 3 Cl 16,20 
BWDrg No.486/5/7-0024-032 

X Diary. Entry 

5 H Pipe.Laid; Level and Grade 
in Tolerance . 

Measure, Tolerances checked, WSA-03 CI 23 X . As Constructed 
Records 

- 6-w .Pipe Jointsi.ElectrofusiOn' 
COuplings 

Each Joint and Assembly Inspect Visually 
Witness Marks.and.Deflection Limits: Ends 
.olpipe checked -pre Installation,. welding and 
cool:doWmasper manufacturers instructions 

X Diary Entry Mr 
I 

7R. Detection Tape In Place Inspect Visually.- W.SA-03 Part 4 
Construction Section .8- &-Std Drawings 

X ..Diary Entry i 

'If 
4410k4 

vdf 8 Form. Manholes. WSA-03-Part -3.C1 15. & BW Drg No 
486/5/7-0024-032 

X Dairy.Entry 

9w- Pour Manholes WSA-03 Part. 3- C118 & F3W. Drg No 
486/5/7- 0024 -032 

X Test Reports 
Vol 
t 

'0* 
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00 

Dormway Pty Ltd 
Inspection & Test Plan Reviewed By Date_2.03.09 Job No...2253 ..... 

SEWER RETICULATION ITP No.. :2253-02 Dorm-Form-02-06 
Revision 1 2:03.09 

No. 
H/W- 

:Inspection:Test Activity 
:Include .Q H&S and E 

Type of Test /-Frequency 1 

Test- Procedure and Acceptance Criteria 
Modify National Specification or .COde to include 
Water Business Requirements if necessary 

Inspection/Test by: : Records / Results 
- 

or other Evidence 

Signed 
Superintendent 
C/R-or Special 
Comment C/R. : Sup - 

. lo Vacuunfresting of-Pipeline. --WSA-03- Part -3 Cl. 15 .& BWDrg No 
486/5/7-0.0244032 

X Test Report 

It w ' Backfill- T reach. Matetial 
Used 

Each Trench Visual Inspect Material WSA-03 
Part 4'.Construction Section .1.1 & Std Draw's 

X X Diary Entry or 
. Checklist iti i 

12 H . Backfill Trench Compaction Measure-Ompaction as Specified & Where 
Specified-WSA-03- Part 4 Construction 

X Test Result V/V 
10.. ' '4 

to; 
n. 

13 H CCTV InspeCtiOn. BCC Nusewer Spec CI 10 X Report /f 
14.H Reinstatementof Roadway WSA-03- Part 3 CI 15 & BW Drg.No 

486/5/7-0024-032 
X Diary Entry 

15 H . As Constructed Plans WSA-03 Part 3 .C1-26BCC Amend. X -Drawings. 

No Amendment to ITP Date Reviewed By Validation 

Verification that Works have 
been completed in accordance 
with, Specifications and the 
Inspection and Test Plans 

Contractor Representative 

'Date 

co 

0 

F- 

c 
tY 
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Dormway. Pty Ltd 
Inspection & Test Plan 

SEWER RETICULATION IT? No...2253-02....... Dorm-Form-02-06 
Reviewed By Date 2.03.09 Job No...2253..... Revision 1 2.03.09 

Project: ...St Achs Sewer Upgrade 
BANYO 

Activity: Excavation. Pipelaying 
'.Backfilling 

Section:/ Stage /tot 
:V0/1 -i1/1. 

Key 
No Point Number CIR Contractor. Representative 
H Hold Point 
W Witness Point Sup Superintendent/Client/Representative 
Superintendent 

No.. 
,II/W. . 

. Inspection-Test Activity 
Include QII&S and E 

:Type of Test/ Frequency / 
- Test Procedure and Acceptance Criteria 
..Modifi) National Specification or Code to. include 
Water Business Requirements if necessary 

Inspectionfrest-by: Records-/ Results 
or other Evidence 

Signed 
Superintendent 
'C/It-or.SPecia 

- Com eat. .Sup. 

i:H PMP Approved' Ten ix, Approval X PMP 
ie 

i 

4i , ..., 
fRi 4.1 0 , 2W. Set out:marked "and.all: 

services pegged or marked 
Visual and Measure where necessary X -.Diary Entry 

.3 :Trench Width.and:Depth 
Checked & within tolerance 

WSA-03- Part 3 Cl 15 

BW Drg No 486/5/7 -0024 -032 
Diary Entry 

4. Pipe Embedment, Surround . 

:8,. Overlay Depth &Compact 
-.MeasureDepth.-WSA-03Part 3 Cl 16,20 
BW Drg No 486/5/7-0024-032 

Diary Entry olro ciik !,_ 

14 ' 5.1-1 Pipe Laid; Level and Grade 
in:Tolerance 

'1,feasure; Tolerances checked, WSA-03 C1.23 As Constructed 
. Records t4, 

-6W . .:Pipe-JoititS;Electrofusion 
Couplings 

Each Joint and-Assembly-InspectVisually 
Witness Marks andDeflection Limits: Ends 
of pipe checked pre Installation, welding and - 

cool down as per manufacturers instructions 

X Diary :Entry 

V 
ni Detection Tape In Place Inspect Visually. WSA-03 Part 4 

Construction .Section 8-&-Std Drawings 
X Diary Entry 

8 Form Manholes WSA-03 Part 3.C1 15 & :BW Drg No 
486/5/7-0024-032 

X Dairy.Entry 

'9w . Pour Manholes WSA-03 Part -3 CI 18 & -BW. Drg No 
486/5/7.-0024-032 

X Test Reports 

0 
Co 
CO 7 

6" 

-c 

C> 

0. 
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Dormway Pty Ltd 
Inspection & Test Plan. Reviewed By 

SEWER RETICULATION ITP No...2253-02 .Dorm-Form-02-06 I 

Date_2.03.09 JobNo...2253..... Revision :1:2.0109 

No. 
HAN,. 

ty Inspection Test Activity 
Include. Q:H&S and E 

Ty pe of Test / Frequency / 
Test Procedure and Acceptance Criteria 

. Modify National Specification or:Cade to inclUde 
Water Business Requirements if necessary 

Inspection/Test by: . RecordS /Results 
or other-Evidence '_' 

Signed 
Superintendent . 

c/R or Special 
Comment C/R "B/R Sup.. 

to -VacuumTesting of Pipeline . WSA-03 Part 3 CI 15 -&- BW Drg No 
486/5/7- 0024 -032 

X Test Report 
l 

4 

- ii.w . Backfill Trench Material 
Used-. 

Each Trench Visual Inspect Material WSA-03 
Part 4 Construction..Section'll& Std. Draw's 

X X Diary. Entry or 
Checklist iidi.ei 

12 H . Backfill Trench Compaction -.Measure.Compaction as.Specified & Where 
Specified WSA-03 Part 4 Construction 

X Test Result 
, 

Igi ii 

. -13.1-1- - CCTV Inspection 'BCC Nusewer Spec CI 10 X Report 

tt7 
' 14 H . Reinstatement Of Roadway, - WSA-03 Part 3 Cl 15 .& .BW Drg No 

486/5/7-0024-032 
Diary Entry 

-.15 H As Constructed Plans 'WSA-.03- Part .3. CI 26 BCC Amend. X DraWings 

No Amendment to ITP Date Reviewed By. 'Validation 

Verification that Works 'have- 
been completed in accordance 
with, Specifications and the 
Inspection and Test Plans 

Contractor Representative 

Date 
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Dormway Pty.Ltd: SEWER RETICULATION ITP No...2253-02 Dorm-Form-02-06 
Inspection & Test-Plan. Reviewed By Date_2.03.09 Job No...2253..... Revision 1 2:03.09 

Project: . .St Achs Sewer Upgrade 
BANYO 

Activity: Excavation Pipelaying & 
Backfilling 

Section / Stage / Lot 

I\44 12/1 
Key 

No Point Number 
II Hold Point 
W Witness Point 
Superintendent 

C/R 

Sup 

Contractor Representative 

Superintendent/Client/Representative 

'No. 
R/W 

Inspection Test Activity 
nclude Q H&S and E 

Type of Test /-Frequency.1 
Test-Procedure and Acceptance Criteria 
Modify National Specification or Code-to include 
Water Business Requirements if necessary 

Inspection/Test-by: - Records./ Results . 

or other Evidence - 

Signed 
Superintendent 
'C/R or. Special 

- Co .. men C/R- Sup 

1.H PMP Approved - Ten ix. Approval X - PM? tit 
11 

gm, ' 

l 
7 

. , 
"2 w Set out :marked andall: 

- services: pegged or marked 
Visual and Measure wherenecessary Diary .'Entry' 

3 . Trench Widthand:Depth : 

:Checked & within tolerance 
-WSA-03.Part 3 Cl 15 
BW Drg No 486/5/7- 0024 -032 

Diary Entry MP 
If efrl, 

Pipe:Einbedment, Surround : : 

&Overlay.Depth &.Compact 
MeasureDepth..WSA-03-Part ICI 16,20 
BW Drg No 486/5/7-0024-032 

X Diary 'Entry gT. 
, 

fl 'Al ' 

.5 H. Pipe Laid,-Level and Grade 
:in:Tolerance 

Measure; Tolerances.cliecked, WSA-03 Cl 23 ' 
-.As Constructed 
: Records 

. Diary Entry 

li' i ilk . 

0 
41% 4/ 

- 

' 6 W . - Pipe.Joints,-EleCtrofusion 
- Couplings - 

Each Joint and.Assembly-Inspect Visually 
. Witness.Marks and Deflection Limits: Ends 
of pipe checked pre Installation, welding and 
cool clown.as per manufacturers instructions 

X 

1160/i 

ni Detection Tape In, Place Inspect Visually. AVSA-03. Part '4 

Construction Section a& Std. Drawings 
X :Diary Entry 

4.49 to 
.8 Form Manholes WSA-03-.Part 3.C1 15 &. BW Drg No 

486/5/7-.00244032 
X - Dairy. Entry 

9W Pour 'Manholes - WSA-03 Part.3 Cl .1.8 & BW. Drg No 
486/5/7-0024,032 

X Test Reports 
Al 
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Dormway Pty Ltd 
Inspection & Test Plan Reviewed By 

SEWER RETICULATION ITP No...2253-02 Dorm-Form -02-06 
Revision 1 2.03.09 Date2.03.09 Job No...2253..... 

No. 
OM. 

Inspection-Test Activity. 
Include Q Al&S and E- 

. Type of. Test /Frequency / 
Test Procedure and Acceptance:Criteria 
ModioiNcitional Specification or Code to.include 
Water Businesi Requirements f necessary 

Inspection/Test by: 
. Recur& 1 Results 
or other Evidence 

. 

SSiegpneViii. tendent 
tift or Special 

. Co .. SIR Sup'. 

.to VacuumTesting of-Pipeline .WSA413. Part-3 Cl 15 -& -BW-Drg No 
486/5/7- 0024 -032 

X Test-Report el 
il w- ' Backfill:Trench.Material 

Used 
Each-Trench-Visual'Inspect Material WSA -03 
Part 'Part 4-Construction Section II& Std Draw's 

X X Diary Entry or 
Checklist . ( 

i I, 
12 Fi Backfill Trench Compaction Measure Compaction as Specified & Where 

Specifiecf-WSA-03 - Part 4 Construction 
X -Test Result i 

(/ 
1! 

13 H: CCTV Inspection. - BCC NUsewer Spec CI.10 - X .Report i 

14.H 'Reinstatement-of Roadway. WSAA13 Part 3 CI .15. & BW Drg No 
486/5/7-0024-032 

'X Diary Entry 

is H As. Constructed Plans WSA-03 .Part 3 CI 26 BCC Amend. X Drawings 

No Amendment to IT? Date Reviewed' y. Validation 

Verification that Works have 
been completed in accordance 
with, Specifications and the 
inspection and Test Plans 

Contractor Representative 

Date 

0 

0 

0. 
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Dormway Pty Ltd 
Inspection & Test Plan Reviewed By 

SEWER RETICULATION ITP No...2253-02 Dorm-Form-02-06 

Date_2.03.09 Job No...2253 ..... Revision 1 2.03.09 

Project: ...St Achs Sewer:Upgrade 
BANYO 

Activity: Excavation Pipelaying & 
Backfilling. 

Section / Stage / -Lot 

ts4 V2)1 - 13/1 
Key 

No Point Number 
H Hold Point 
W Witness Point 
Superintendent 

C/R 

Sup 

Contractor Representative 

Superintendent/Client/Representative 

'No. 
II/W . 

Inspection-Test Activity 
Include Q H&S' and E 

Type of Test I-Frequency / 
Test Procedure and Acceptance-Criteria - ' 

Modify National Specification or Code to include 
Water Business Requirements if necessary 

Inspection/Test.by: 
Records Results 

- 

R 
or- other Evidence 

. 

Signed 
Superintendent - 

'6R-or Special . 

- Co .. at C/R Sup 

1 H PMP Approved Ten ix- Approval X PMP I 04, 
11 l 2W Set opt :marked and-all. 

services pegged or marked 
Visual and Measure where-necessary X .Diary Entry 

-3 Trench Width and.Depth 
Checked & within tolerance 

-WSA-03.Part 3 Cl 15 

BW Drg No 486/5/7-0024-032 
X Diary Entry i 

v I t 
4 Pipe-Embedment, Surround . 

& Overlay.Depth &Compact 
.Measure.Depth. WSA-031P.art 3. Cl 16,20 
BW Drg No 486/5/7-0024-032 

X Diary -Entry- 
' 

5 H Pipe Laid; Level and Grade 
: in-Tolerance - - 

-Measure; Toierances.checked, WSA-03 Cl 23 -.As Constructed 
: Records 

iii 
'Vigo 

6W Pipe.Joints;.Electrofusion 
COuplings 

Each Joint and Assembly-Inspect Visually 
Witness-Marks and Deflection Limits. Ends 
of pipe-checked pre Installation, welding and 
cool -down -as per manufacturers. instructions 

X Diary Entry 

7H Detection Tape In Place Inspect ViSually.WSA-03 Part 4 

Construction Section 8.-& -Std Drawings 
X Diary Entry 

9 I 

8 Form Manholes WSA-03-Part 3.CI 15- &. BW Drg No 
486/5/7,0024,032 

X Dairy.Entry 

t 
9w- Pour Manholes WSA-03 Part .3 CI-18 & BW Drg No 

486/5/740024-032 
X Test Reports 6, rlit/ , 
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Dormway Pty Ltd. 
Inspection & Test Plan 

SEWER RETICULATION 1TP No...2253-02 Dorm-Form-02-06 
Reviewed By Date 2.03.09 Job No...2253..... Revision 1 103:09 

Type -of Test /Frequency / Inspection/Test:by Signed 
No. Inspection Test ActiVity RecordS1 Results 1-11 . Test Procedure-and Acceptance. Criteria Superintendent 
11/W. 1 IncludeQH&S.andE ..Modify National Specification .or Code to include or other Evidence 'C/R.or Special 

Water Business Requirements if necessary C/I1 Sup Comment. 

to: VacuumTesting of-Pipeline - WSA-03. Part 3 CI 15 & BW. Drg No X Test Report 
486/5/7 -0024 -032 

41 w- Backfill Trench Material Each. Trench Visual. Inspect Material WSA-03 X X - Diary Entry or 
Used ..Part-4 Construction -Section 'II& Std .Draw's Checklist 4 

'12 H Backlill Trench Compaction - -Measure-Compaction-as Specified & Where. X Test Result 4 
Specified- WSA-03 Part 4 Construction 041.1 

13 H CCTV Inspection. 'BCC NUsewerSpec CI 10- X - :Report /1 

14.H - Reinstatement-of Roadway . WSA-03' Part 3 CI 15 & BW Drg No X - Diary Entry 
486/5/7.-0024-032 

15 H As Constructed Plans VSA-03-Part 3.C1 26-BCC-Amend. X - Drawings 

No : Amendment to ITP Date Reviewed By Validation 

Verification that WorkS have 
been completed in accordance 
with, Specifications and the 
Inspection and Test Plans 

Contractor Representative 

Date 
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Dormway Pty Ltd SEWER RETICULATION ITP No...2253-02 ..... Dorm-Form-02-06 
Inspection & Test Plan Reviewed By Date_2.03.09 Job No... 2253..... Revision 1 2.03.09 

Project: ...St Achs Sewer: Upgrade 
BAN.Y0 

ActiVity: Excavation. Pipelaying & 
Backfilling 

Section / Sta_ge / Lot 

ivt4 '/1 /1_41-0 
Key 

No Point Number 
H Hold Point 
W Witness Point 
Superintendent 

C/R 

Sup 

Contractor Representative 

Superintendent/Client/Representative 

No. 
II/W 

Inspection Test Activity 
-Indside Q H&S. and E. 

Type Of Test / Frequency/ Type 
Procedure and Acceptance Criteria 

- Modify National Specification or Code to include 
Water Business Requirements if necessary 

Inspection/Test. by: Results 
or other 

Superintendent - 

:C/R.of Special 
Comment CIR Sup 

1.H PMP Approved . Tenix. Approval X PMP 
11 6 1 

2W: Set out:marked and all: 
services pegged or marked 

Visual and Measure where necessary X. .Diary Entry 
i 4r V' , 

3 :Trench Width and:Depth - 

Checked & within tolerance 
.WSA-03 Part 3 Cl '15 
BW Drg No 486/5/7-0024-032 

X Diary Entry 
f 

zi014 d 
Pipe:Embedment, Surround 
&.Overlay- Depth & Compact 

.Measure.Depth. 'WSA-03. Part 3 CI 16,20 
BW. Drg No 486/5/7-0024-032 

Diary Entry V $ i 
/ 

5 H Pipe Laid, Level and Grade 
in. Tolerance 

Measure; Tblerances.checked,.WSA-03 Cl 23 X . As Constructed 
Records OP 

' 6W . -.Pipe. JOilits,.Electrofusion 
Couplings 

Each Joint andAssemblyInspectVisually 
Witness Marks and Deflection Limits. Ends 
of pipe checked pre Installation,-welding and 
cool down as per manufacturers instructions 

Diary Entry 

Aq 

' 

4 
-,v 

7H. Detection Tape In Place Inspect Visually.- WSA-03 Part 4 

Construction Section 8 & Std Drawings 
X ..Diary Entry 

fl 
. 8 Form Manholes .WSA-03 Part 3.C1 15 & BW Drg No 

486/5n-00244132 
X Dairy Entry , 404 o i $ 

9W Pour Manholes WSA-03 Part-3 -CI -18 & 13W Drg No 
486/5/7-0024-032 

Test Reports. IV I 

1 t 
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Dormway Pty Ltd 
Inspection & Test Plan Reviewed By 

SEWER RETICULATION. ITP No...2253-02 Dorm- Form -02 -06 

Revision 1 2.03.09' Date_2.03.09 Job No...2253..... 

No. 
H/W 

: Inspection:Test Activity 
:Include .QH&S and E 

Type of Test/ Frequency I 
Test-Procedure and Acceptance Criteria 
Modify National Specification or Code to include 
Water Blisiness Requirements if necessary 

Inspection/Test by: :Records / Results 
or. zther Evidence 

Signed 
Superintendent 
Cator Special 
Comment- OR 13/11 . Sup 

i 0 VacuumTesting. of Pipeline WSAAB-P.art 3 CI 15 & BW Drg No 
486/5/7,.0024-032 

X Test Report 

.14 

11 w. Backfill Trench Material 
Used 

Each Trench Visual Inspect Material WSA4313 

.Part4 Construction Section .11& Std Draw's 
X Diary Entry or 

. Checklist iti 
12 H Backfill Trench Compaction Measure Compaction as Specified & Where 

SpecifiedWSA-03. Part 4 Construction 
X Test Result 

if. 
13 11- CCTV Inspection - BCC Nusewer Spec CI 10 X Report ,,,17 ti 

. 14.H - Reinstaternentof Roadway WSAA3.Part .3 CI .15. & BW Drg No 
. 486/5/7-0024-032 

X Diary Entry 

15 H .As Constructed Plans WSA-03 Part 3 .C1.26 BCC Amend. X 'Drawings 

No Amendment to ITP Date Reviewed By Validation 

Verification that Works have 
been completed in accordance 
with, Specifications and the 

'Inspection and Test Plans 

Contractor Representative 

Dare. 
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Dormway Pty Ltd 
Inspection & Test Nan 

SEWER RETICULATION ITP. No...2253-02 Dorm-Form-02-06 
Reviewed By Date_2.03.09 Job No...2253..... Revision 1 2.03.09 

Project: ...St Achs Sewer:Upgrade 
BANYO 

Activity: Excavation Pipelaying & 
Backlilling 

Section / Stage / Lot 

1/1 
Key 

No Point Number C/R Contractor Representative 
H Hold Point 
W Witness Point Sup Superintendent/Client/Representative 
Superintendent 

No. . 

.13/W 
.Inspection Test Activity 
Include Q H&S and E . 

Type of Test./-Frequency I 
-Test-Procedure and Acceptance Criteria 
Modify National Specification or Code to include 
Water Business Requirements if necessary 

Inspection/Test by: ' Records / Results . 

or other Evidence 
. SSiugpenedrintendent 
-c/R or'Speeial 
Colt ,t 

A 
CIR Sup 

I H PMP Approved TenixrApproval X PMP / t 
2W Set out marked and all 

-services:pegged. or marked 
. Visual and Measure where necessary X Diary Entry i =4 

rit, 
3 Trench. Width-and Depth . 

:Checked. & within-tolerance 
WSA-,03.Part 3 CI 15 

BW Drg No 486/5/7-0024-032 
X Diary Entry 41 

P IT 1116) 

t` 

t '1 ' 0 
4 Pipe Embedment, Surround . 

.8, .0v e r lay. epth &Compact. 
Measure-Depth. WSA--03:F'art-3 Cl 16,20 
BW DrgNo 486/5/7-0024-032 

X Diary. Entry - 

5.H. . Pipe LaikLevel and Grade 
:in Tolerance 

Measure, Tolerances .checked; WSA-03 CI 23 X As Constructed. 
'Records 

6 W ..Pipe Joints, Electrofusion 
Couplings 

Each Joint' nd Assembly Inspect Visually 
Witness--Marks and Deflection Limits. Ends 
of pipe checked pre-Installation, welding and 
cool down as per manufacturers instructions 

X Diary Entry 

/ 0/ 
4111: 

7H . Detection. Tape In.Place . Inspect Visually:NSA-03.Part 4 

Construction Section 8.& Std.Drawings 
X Diary. Entry 

1 

i 
VI 

A _ Form .Manholes WSA4113Part 3 C1-15 - &. BW Drg No 
486/5/7-0024-032 

X :Dairy.Entry ./ r\, it 

9w - Pour Manholes W.SA42 Part-3 C1.18& BW DrgNo 
486/5/7=0024,032 

Test Reports 
V 

Q. 

0 
U 

6 

(N 
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Donnway Pty Ltd 
Inspection & Test Plan Reviewed By 

SEWER RETICULATION ITP No...2253-02 Dorm4'orm-02-06 
Date 2.03.09 Job No...2253..... Revision I 2:03.09 

No. 
H/W 

Inspection Test Activity 
Include Q H&S and E 

Type of. Test / Frequency / 
Test Procedure and Acceptance Criteria 
Modih National Specification or Code to include 
Water Business Requtrements if necessary 

Inspection/Test by: Records / Results 
or other Evidence 

Superintendent 
C/R or Special 
Comment B/R Sup 

to VacuumTesting of Pipeline WSA-03 Part 3° CI 15 & BW Drg No 
486/5/7-0024-032 

X Test Report 
I 

N 
410 

11 w Backfill Trench Material 
Used 

Each Trench Visual Inspect Material WSA-03 
Part 4 Construction Section II& Std Draw's 

X X Diary Entry or 
Checklist 

i 
it 1101,/ 

12 H Backfill Trench Compaction. Measure Compaction as Specified & Where 
Specified WSA-03 Part 4 Construction 

X Test Result 
aA tOMA 1 

1 If . 1 

011 
13 H. CCTV Inspection BCC Nusewer Spec Cl 10 Report 

14 H Reinstatement of Roadway WSA-03 Part 3 CI 15 & BW Drg No 
486/5/7-0024-032 

X Diary Entry 

15 H As Constructed Plans WSA-03 Part 3 CI 26 BCC Amend. :Drawings 

No Amendment to.ITP Date Reviewed By Validation 

Verification:that Works have 
been completed in accordance 
with, Specifications and.the 
Inspection and Test.Plent 

Contractor Representative 

Date 
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Dormway Pty Ltd 
Inspection & Test Plan Reviewed By 

SEWER RETICULATION ITP No...2253-02 Dorm-Form-02-06 
Dace 2.03.09 Job No...2253..... Revision :1:2.03,09 

:Project: St .Achs Sewer Upgrade 
BANYO 

Activity: Excavation Pipelaying &. 
,Rackfilling 

Section / Stage / Lot 
MI-415 (6/1 

Key 
No Point Number C/R Contractor Representative 
H Hold Point 
W Witness Point Sup Superintendent/Client/Representative 
Superintendent 

No. 
H/VV 

Inspection Test Activity 
Include Q H&S and .E 

Type of Test / Frequency / 
Test Procedure and Acceptance Criteria 
Modify National Specification or Code to include 
Water Business Requirements if necessary 

Inspection/Test by: Records / Ranks 
or other Evidence - 

Signed 
superm tendent 
'cat or Special 
Commen C/R Sup 

I H NAP Approved Tenix Approval. PMP 

t' 
2W Set out marked and all 

services pegged or marked 
Visual and Measure where necessary X Diary Entry 

1:. 

3 ' Trench Width and Depth 
Checked & within tolerance 

WSA-03 Part 3 Cl 15 

BW Drg No 486/5/7-0024-032 
Diary Entry 

11" 
4 Pipe Embedment, Surround 

&. Overlay Depth & Compact 
Measure Depth. WSA-03 Part 3 CI 16,20 
BW Drg No 486/5/7-0024-032 

X Diary Entry a 
1 W. f I 

/ 
Ala 'i.: , .,,, - 

5 H Pipe Laid, Level and Grade 
in Tolerance 

Measure, Tolerances checked, WSA-03 CI 23 X As Constructed 
Records 

6 w Pipe Joints, Electrofusion 
Couplings 

Each Joint and Assembly Inspect Visually 
Witness Marks and Deflection Limits. Ends 
of pipe checked pre Installation, welding and 
cool down as per manufacturers instructions 

X Diary Entry v. 
/, 

kt/ 

7H Detection Tape In Place Inspect Visually. WSA-03 Part 4 
Construction Section 8 & Std Drawings 

X Diary Entry 

1 jr 
A 

8 Forme Manholes WSA-03' Part 3 CI 15 & BW Drg No 
486/5/7-0024-032 

X Dairy Entry 
Gi',. 

1 
9W Pour Manholes WSA-03 Part 3 Cl 18 & BW Drg No 

486/5/7-0024-032 
X Test Reports , .1 

iii lit 
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Dormway Pty Ltd 
Inspection :& Test Plan Reviewed By Date_2.03.09 Job No...2253..... 

SE'WER RETICULATION ITP No...2253-02 Dorm4'orm-02-06 
Revision 1 2:03.09 I 

No. 
H/W 

:Inspection-Test Activity 
Includi VMS and E 

. Type of. Test /Frequency / 
Test Procedure and AcceptanceCriteria 
Modify. National Specification or Code to include 
Water Business Requirements if necessary 

Inspection/Test by: Records' Results 
or other Evidence . 

Signed 
Superintendent 
c/R or Special 

i Comment B/R- : Sup 

.10 VacuumTesting. ofPipeline '.WSA,03.P.Eirt-3 Cl 15 & BW Drg No 
486/5/7.-0024-032 

Test Report / ef 
.1.1 W- :BackfillTrench Material 

Used 
Each.Trendh.Visual-Inspect Material WSA-03 
'Part 4 Construction Section .I.1 & Std Draw's 

X X Diary Entry or 
Checklist 4 

.12 H . Backfill Trench Compaction Measure Compaction as Specified & Where 
Specifiecf.WSA-03, Part 4 Construction 

X Test Result , , y 

PA ei I 
13 H: CCTV Inspection. . BCC Nusewer Spec. CI 10 X Report 

iiti 
1 . 
140) 

14H . -Reinstatement of Roadway WSA -03 Part 3.C1 '15 & BW Drg No 
486/5/7 -0024-032 

X Diary. Entry 

r5 H . As. Constructed Plans WSA- 03'Part 3 .CI-26 -BCC Amend. X :Drawings. 

No . Amendment to ITP Date Reviewed By Validation 

Verification that Works have 
been completed in accordance 
with, Specifications and the. 
Inspection and Test Plans 

Contractor Representative 

Date 
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Dormway Pty Ltd 
Inspection & Test Plan 

SEWER RETICULATION ITP No...2253-02 Dorm-Form-02-06 
Reviewed By Date_2.03.09 Job No...2253..... Revision 1 2.03.09 

Project: ...St Achs Sewer Upgrade 
BANYO 

Activity: Excavation' Pipelaying & 
Backfdling 

Section / Stage / Lot 
Key 

No Point Number C/R Contractor Representative 
H' Hold Point 
W Witness Point Sup Superintendent/Client/Representative 
Superintendent 

No. 
H/W 

Inspection Test Activity 
Include Q II&S and E 

Type of Test / Frequency / 
Test Procedure and Acceptance Criteria 
Modify National Specification or. Code to include 
Water Business Requirements if necessary 

Inspection/Test by: Records / Results 
or other Evidence 

Signed. 
Superintendent 
C/R or. Special 
Corn ent C/R Sup 

I H PMP Approved Tenix Approval X PMP 

2W Set out marked and all 
services pegged or. marked 

Visual and Measure where necessary X Diary Entry 1 

3 Trench. Width and Depth 
Checked .& within tolerance 

WSA-03' Part 3 Cl. 15 

BW Drg No 486/5/7-0024-032 
X Diary Entry 

i 

/ 

4 Pipe Embedment, Surround 
Aft Overlay Depth & Compact' 

Measure Depth. WSA-03 Part 3 Cl 16,20 
BW Drg No 486/5/7-0024-032 

X Diary Entry , 

5 H .Pipe Laid, Level' and Grade 
in Tolerance 

Measure, Tolerances checked, WSA-03 C1.23 X 'As Constructed 
Records I 1 

6 W Pipe Joints, Electrofusion 
Couplings. 

Each Joint and Assembly InspectVisually 
- Witness Marks and Deflection Limits. Ends 
of pipe checked pre-Installation, welding and 
cool down as: per manufacturers instructions 

X Diary Entry 
1 

aH Detection.Tape In _Place Inspect Visually. -WSA-03 Part 4 
ConstructionSection 8.& Std Drawings 

X Diary, Entry 

8 Form Manholes WSA-03 Part 3 C1.15 & BW Drg No 
486/5/7-0024-032 

X .Dairy. Entry. 

9W Pour Manholes. WSA-03 Part '3 CI 18 & BW Drg No 
486/5/7-0024-032 

Test Reports 
1 
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Dormway Pty. Ltd 
Inspection: & Test Plan 

SEWER RETICULATION ITP No...2253-02 Dorm-Form-02-06 
Reviewed-By Date_2.03.09 Job No....2253..... Revision i .2:0109: 

No. 
B/W 

Inspection. Test Activity 
Intlude Q11&S.and E 

Type of Test / Frequency / 
Test.Procedure-and Acceptance Criteria 

' Modify National Specification.or Code to include 
Water BUsiness Requirements if necessary 

Inspection/Test:by: : Records /Results 
or.other Evidence 

Signed 
,Superintendent 
C/R or Special 
Comment cm. BIR Sup 

10. VacuumTesting of Pipeline ..WSA,-03 Part-3 Cl 15 & BW Drg No 
486/5/7- 0024 -032 

X Test Report i 

11 w Backfill Trench Material 
:Used 

Each. Trench Visual Inspect Material WSA -03 
.Part-4 Construction -Section.11& Std Draw's 

X X Diary . Entry or 
Checklist 

tA . -12 H Backfill Trench .Compaction -MeasuroCompactionas Specified & Where 
Specified-WSA-03 Part 4 Construction 

X Test Result 

dilif felti 
i 13 H CCTV Inspection. BCC Nosewer Spec C1.10. :Report 

ir 
14.x 

. 

Reinstatementof Roadway VVSAL03Part .3. a 15 & BW Drg No 
486/5/70024-032 

X Diary Entry 
, 

.Fs H . As Constructed Plans 'WSA-03 .Part 3 C126 BCC Amend. X Drawings 

No Amendment to. ITP Date Reviewed By Validation 

Verification that Works have 
been completed in accordance 
with, Specifications and the 
Inspection and Test Plans 

Contractor Representative 

Date 
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Dormway. Pty Ltd 
Inspection & Test Plan 

SEWER RETICULATION ITP No...2253-02 Dorm-Form-02-06 
Reviewed By Date 2.03.09 Job No...2253..... Revision 1 2.03.09 

Project: ...St Achs Sewer Upgrade 
BANYO 

Activity: Excavation- Pipelaying & 
Backfilling 

Section / Stage / Lot . 

(\jk 6/J ..... 

.famir.khor.ayA ................ 
fzEipti p.t.) 

Key 
No Point Number 
H Hold Point 
W Witness Point 

Superintendent 

C/R 

Sup 

Contractor Representative 

Superintendent/Client/Representative 

No. 
H/W - 

.sInspection Test Activity 
Include H&S-and-E. a 

Type of TesttFrequency I 
. Test Procedure and Acceptance Criteria 
.Modifr* National Specification onCode to include 
Water Business *ReqUiremerus if necessary 

Inspection/Test by: Records /Results. 
or other Evidence 

Signed 
Superintendent 
C/R or.Spectai 
Comm nt Sup. 

I H PMP 'Approved. - Tenix:Approval ' X PMP , , / , 

4#14(1,/ 2W Set out marked and all 
services.pegged or marked 

Visual. and Measure where necessary X Diary. Entry 

3 : Trench Width andDepth 
8i within tolerance 

W SA-03. Part.3 C1-15 
BW Dig No 486/5/7-0024-032 

Diary Entry 
iri,Checked 

4 Pipe-Embedment,.Surround - 

& Overlay Depth &Compact 
Measure Depth. 'WSA-03 Part 3 Cl 16,20 
BW.Drg No 486/5/7-0024-032 

. Diary. Entry # i 
'r 

5.H. Pipe Laid; Level and.Grade. 
in Tolerance ' 

Measure; Tolerances checked, WS A-03 CI 23 X ' As. Constructed 
Records / 

6 w ' Pipe Joints, El6ctrofusion 
Couplings 

tGiti,I.4 Cie 

Each.Joint and Assembly Inspect-Visually 
Witness Marks and Deflection Limits. Ends 
of.pipe checked pre Installation, welding and 

. cool' down as per manufacturers instructions 

X Diary Entry 

7H - ..Detection Tape In Place .Inspect Visually. WSA-03.Part 4 
Construction. Section 8 & Std Drawings 

X Diary Entry 

id 

it8 . Form Manholes WSA-03 Part 3.C1' 15 &. BW Drg No 
"486/5/7 -0024 -032 '' 

X :Dairy Entry 
I 4 1/1 

9W -Pour Manholes WSA-03 Part 3 Cl 18 & BW Drg.No 
486/5/7- 0024 -032 

.X Test Reports 
A 4, 

, .1 vet i elf 
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0 

Co 

a. 

t- 
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a 

CO 

Dormway Pty Ltd 
Inspection & Test Plan Reviewed By 

SEWER RETICULATION ITP No...2253-02 Dorm-Form-02-06 

Revision 1 2.03.09 I Date_2.03.09 Job No...2253..... 

No.. 
H/W 

Inspection Test:Activity. 
Include Q H&S and E 

Type of Test /requency / 
Test Procedure and Acceptance Criteria 

. Modifi National Specification or Code to inClUcle 

Water Business-Requirements if necessary 

Inspection/Test by: Records /Results 
- 

or otberEVidence .- 

Superintendent. 
C/R or SpeCial 
Comment Sup 

10 - VacuumTesting of Pipeline WSA-03 Part 3 C115 & BW Drg No 
.486/5/7-00244132 

X Test Report i - 
i 

1 i.w . Backfill Trench Material 
Used 

Each Trench Visual Inspect Material WSA-03 
Part 4 Construction Section 11& Std Draw's 

X X .Diary. Entry or 
'Checklist 14 

12 H. Backfdl Trench Compaction . Measure - Compaction as.Specified & Where 
Specified W.SA-03 Part 4-Construction 

Test. Result 1( 
fti 

13 H CCTVILIpeCti012 BCC Nusewer Spec CI 10 ' Report I- IT 
P',, 

14 H Reinstatement of Roadway WSA-03-Part 3 Cl 15 .& BW Drg No 
486/5/7-0024-032 

X Diary Entry 

15 H As Constructed Plans -WSA -03 Part 3 CI 26 BCC Amend. X Drawings 

No Amendment to ITP Date Reviewed By Validation 

Verification that.Works have 
been completed in accordance 
with, Specifications.and the 
Inspection and Test Plans 

Contractor Representative 

Date 
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St Achs Street Sewage Pump Station (SP087) Upgrade - Operation & Maintenance Manual 

CIVIL QUALITY ASSURANCE (QLD) PTY. LTD. 
GEOTECHNICAL CONSULTANTS 

1/18 LEANNE CRESCENT, LAWNTON, QLD 4501 
OFFICE: (07) 3881 3511 PAX: (07) 3881 3513. 

9J, 

COA/12/21J1 

-=-L.7 --.----"V4,-,,t-'...--.,1%---?-: -:;44.=:-'1-1.''7-'''' ,--"- ,If.---;-. 

CUENT: DORMWAY PTY LTD REPORT NO: 32 

PROJECT: RAILWAY PARADE, BANYO JOB NO: CQA/09/111 

JOB DESCRIPTION: TRENCH BACKFILL DATE: 22 July 2009 

SAMPLE NUMBER D/09/9381 D/09/9382 D/09/9383 D/09/9384 

DATE/TIME TESTED 02/07/09, 9.15am 02/07/09, 9.20am 02/07/09, 9.25am 02/07/09;9.30am 

DEPTH OF TEST (mm) 150 150 150 150 

DEPTH OF LAYER (mm) - - - - 

LAYER TERMINOLOGY, STF98 STF99 STF100 STF101 

TEST LOCATION MH 12/01-13/01. 
5m off 13/01 

MH 1=1-13/01, 
6m off 13/01 

MI-I 12/01-13/01. 
7m off 13/01 

MH 12/01-13/01, 
8m off 13/01 

TEST ELEVATION 0.8m above pipe 1.2m above pipe 1.6m above pipe Final level 

SOIL DESCRIPTION Silty Gravelly 
Sandy Clay 

Silty Gravelly 
Sandy °cry 

Silty Gravelly 
Sandy Clay 

Silty Gravely 
Sandy _Cloy 

OVERSIZE SIEVE (mm) 19.0 19.0 19.0 19.0 

OVERSIZE- WET BASIS (%) 16.0 13.0 12.0 20.0 

FIELD MOISTURE CONTENT (%) 17.0 16.0 17.0 17.0 

OPTIMUM MOISTURE CONTENT(%) 15.0 13.5 15.0 14.5 

MOISTURE VARIATION (%) 2.0 2.0 2.0 2.5 

HELD WET DENSITY (t/mi) 208 2.09 2.04 2.05 

PEAK CONVERTED WET DENSITY (Urrs9 2.19 2.17 2.15 2.14 

HU DENSITY RATIO / SPEC (%) 95.0 95 96.0 95 95.0 95 95.5 95 

TEST PROCEDURE Field A.S. 1289 5.8.1 

Laboratory A.S. 1289 5.7.1 (Standard Compaction), 2.1.1 

TERMINOLOGY LEGEND (Si Subs:rode (8) Base Course (SF) Soled RU (EF) Embankment FM 

MB) LawerSubbase (SB) Subbase Course (AF) Allotment RD [SSYTT1StonnwoIer 
juistftggirstrmtthl Trench HI 

Field testing and selecHOn of test locations carried out in general accordance 
. . 

with AS 3798 Level 2 guidelines.. 
Test locations were not professionally surveyed herefore recorded locations 
should be considered as approximate / 

AY 

TD SIGNATORY 
'dilation No. 4991 

HATA 
Nor. 
KCItie.110 
TECHMCAL 

ISA cicimment b Izsuid H occOrcione with 
NATA's.occradthilloritnquhtmertc 

Accodied for cOriplancO wCti 
ISO/rEC 17025. . 

. . 
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St Achs Street Sewage Purnp Station (SP087) Upgrade - Operation & Maintenance Manual 

CIVIL QUALITY ASSURANCE (QLD) PTY. LTD. 
GEOTECHNICAL CONSULTANTS 

1/18 LEANNE CRESCENT, LAWNTON, QLD 4501 
OFFICE: (07) 3881 3511 FAX: (07) 3881 3513: 

CQA/R/21B 
-4'77747 -f7---.17`.."-?',,, 7 ,-1.... -:-F±-- ._-'-'3IFF-'::' --'r,,,'';',k.'"--. '-._,11.-=.77-1:-=`-`..,_'-`-'"`": Zt'--:._ lc- -- 

.r4 2 6 1.L;7-,., ' f.=-0.414 VIS:), ilAROZETSIJIMUT RA E,A-17Y1:1_,Ls a. ,.A'`I.jg -,,- 
- ''''''''''-'4;-S--. ''',"2.---''' 

. .4.."-Mkkall-ati.T.1.1.-.,=1-;:-/-,. '--,-,.,z-,----...-i-&-.......i.LiiiiliEl.:'77-?. 
. . 

CLIENT: DORM WAY PTY 

PROJECT: RAILWAY PARADE, 

JOB DESCRIPTION: TRENCH 

---'.4--=' ,CF,.--'''''.1.-1.11. '''':----4j:::-.-,:-L,_- .1k7,,,M;na v--TET "'. 

LTD REPORT NO: 

BANYO JOB NO: CQA/09/11 I 

BACKFILL DATE: 22 July 2009 

SAMPLE NUMBER D/09/9385 D/09/9386 D/09/9387 D/09/9388 

DATE/TIME TESTED 02/07/09, 9.35am 02/07/09, 9.40am 02/07/09, 9.45am 02/07/09, 9..50am 

DEPTH OF TEST (mm) 150 150 150 150 

DEPTH OF LAYER (mm) - - - 

LAYER TERMINOLOGY STF102 STF103 STF1104 STF105 

TEST LOCATION MH 13/01-14/01, 
15th off 13/01 

MK 13/01-14/01, 
16m off 13/01 

MH 13/01-14/01, 
17m off 13/01 

MH 13/01-14/01, 
3m off 14/01 

TEST ELEVATION 0.8m above pipe I .2m above pipe Final level 0.8m above pipe 

SOIL DESCRIPTION Silty Sandy 
Gravelly Clay 

Silty Sandy 
Gravely Clay 

Silty Sandy 
Gravelly Clay 

Silty Gravelly 
Sandy Cloy 

OVERSIZE SIEVE (mm) 19.0 19.0 19.0 19.0 

OVERSIZE-WEE BASIS (%) 19.0 16.0 14.0 6.0 

HELD MOISTURE CONTENT (%) 11.0 1.1.0 11.0 13.0 

OPTIMUM MOISTURE CONTENT(%) 14.5 13.0 12.5 11.5 

MOISTURE VARIATION (%) -3.0 -2.0 -1.5 1.5 

FIELD WET DENSITY (t/m,3) 2.34 2.27 238 2.13 

PEAX CONVERTED T DENSTIT Itimi 2.19 2.19 2:16 2.24 

Hat DENSITY RATIO / SPEC (36) 107.0 95 103.5 95 110.5 95 95.0 95 

TESI_PROCEDURE Field A.S. 1289 5.8.1 

laboratoiy A.S. 1289 5.7.1 (Standard Compaction), 2.1.1 

TERMINOLOGY LEGEND IS) Subgrade (a) Base Course (SF) Select HI (E9 Embonbrient R1 

(LSB) Lower Subbase (S8) Subbase Course (AF) Allotment Fill (SWTF) Stormwater 
(F) Fin JSTFI Sewer Trench All. Trench Fill . 

Field testing and selection 
with AS 3798 Level 2 guidelines. 
Test locations were not professionally 
should be considered as approximate 

ABARCLAY 

of test locations canted out in general accordance 

surveyed therefore recorded locations 
only. 

A/4k 
NATA 
'NV 
TEP4N1CAL 
owarerepze 

Ns document It Wad In occordanco with 
WA's occredlallon mlutements. 

Accredit:id kx =Mimeo wilh 
0.0/1EC 17021 

AUTHORISED SIGNATORY 
NATA Accreditotion No. 4991 

ob3207ab .doc ' 

103 

Date:- April 2010 Version:- Two Tenix Alliance for Brisbane City Council Water Distribution 

SP087 St Achs Street Nudgee SPS Upgrade OM Manual

Q-Pulse Id TMS1056 Active 10/12/2014 Page 126 of 405



St Achs Street Sewage Pump Station (SP.087) Upgrade - Operation & Maintenance Manual , 

CIVIL QUALITY ASSURANCE (QLD) PTY. LTD. 
GEOTECHNICAL CONSULTANTS 

1/18 LEANNE CRESCENT. LAWN1ON, QLD 4501 
OFFICE: (07) 3881 3511 FAX: (07) 3881 3513. 

CCM/R/21B 

CLIENT: DORMWAY PTY LTD REPORT NO: 

PROJECT: RAILWAY PARADE, BANYO JOB NO: CQA/09/1 11 

JOB DESCRIPTION: TRENCH BACKFILL DATE: 22 July 2009 

SAMPLE NUMBER D/09/9389 D/09/9390 . D/09/9391 D/09/9392 

DATE/TIME TESTED 02/07/09, 9:55am 02/07/09, 10.00am 02J07/09, 10.05am 02/07/09, 10.10am 

DEPTH OF TEST (mm) 150 150 150 150 

DEPTH OF LAYER (rnm) - - - .. 

LAYER TERMINOLOGY STF106 STF107 STF1108 STF109 

TEST LOCAllON MH 13/01-14/01, 
4rn off 14/01 

MH 13/01-14/01, 
5m off 14/01 

MH 14/01-15/01, 
9m off )4/01 

MH 14/01-15/01, 
10m off 14/01 

TEST ELEVATION 1.2m above pipe Final level 0.8m above pipe Final level 

SOIL DESCRIPTION Silly Gravely 
Sandy Clay 

Silly Gravely 
Sandy Clay 

Gravelly Silty 
Sandy Clay 

Gravelly Silty 
Sandy Clay 

OVERSIZE SIEVE (mm) 19.0 190 19.0 19.0 

OVERSIZE - WET BASIS (%) 11.0 - - - 

FIELD MOISTURE CONTENT CV 13.5 14.0 12.5 13.0 

OPTIMUM MOISTURE CONTENT(%) 11.5 12.0 12.5 11.0 

MOISTURE VARIATION (%) 2.0 1.5 0.0 2.0 

FIELD WET DENSITY (t/rni) 2.14 2.15 2.08 2.07 

PEAK CONVEVED WET Demur( (I/m7) 2.24 2.22 2.19 2.17 

tar DENSITY RATIO / SPEC (%) 96.0 95 97M 95 95.5 95 95.5 95 

TEST PROCEDURE Field A.S. 1289 5.8.1 

Laboratory A.S. 1289 5.7.1 (Standard Compaction), 2.1.1 . . 

JERMINOLOGY LEGEND 
' - 

(S) Subgrode (B) Base Course (SF) Select Fin (EF) Embankment HI 
(LSB) Lower Subbase (58) Subbase COUrSe (AF) Allotment FBI (SWTF) Slorrnwater 

. (F) HI alth5marert0tall Trench RD 

Field testing and selection 
with AS 3798 Level 2 guidelines. 
Test locations were not professionally 
should be considered as approximate 

of test locations carried out in general accordance 

surveyed Therefore recorded locations 
only. 

A" 
NATA 

Nif 
TICHNIC,U. 
COMPETOICS 

A BARCLA ltis documen1 b Issued le accordance vIth 
HATA': octreabolkel tecitherents n. 
Accrodted ler ewe:dance e.th 

60/IEC 17025. 

AUTHORISED SIGNATORY 
NATA Accreditation No. 4991 

a03207ab.clac 
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St Achs Street Sewage Pump Station (SP0.87) Upgrade - Operation. & Maintenance Manual 

CIVIL QUALITY ASSURANCE (QLD) PTY. LTD. 
GEOTECHNICAL CONSULTANTS 

1/18 igANN E CRESCENT, LAWNTON, QLD 4501 
OFFICE: (07)38131 3511 FAX (07) 3881 3513. 

.CQA/R/218 

: --77-=T- -77-.±.` -..-1---;z7,--..:- --",--:-,-;..!".''..- .4.-,,- 
.1.i-`4---*I'l&'. 7.--...-Y. ils-.;--L.41;-.7;t17.E.3-. - '-kVZ.. --.7.111::.--4.4-------F.:-.72- '-' c..;...-,.---Tih;-1:''14:17?-:- '''-'";..4-`4'.-"E ' '''''-',,,-.4r." -.,'". 

CLIENT: DORM WAY PTY LTID REPORT NO: 35 

PROJECT: RAILWAY PARADE, BANYO JOB NO CQA/09/111 

J08 DESCRIPTION: TRENCH BACKFILL DATE: 22 July 2009 

SAMPLE NUMBIER D/09/9393 

DATE/T1ME TESTED 02/07/09, 10.00arn 

DEPTH OF TEST (mm) 150 

DEPTH OF LAYER (mrn) - 

LAYER TERMINOLOGY STFI 10 

TEST LOCATION MU 15/01-16/01, 
3m off 15/01 

TEST ELEVATION Final level 

SOIL DESCRIPTION Gravelly Sandy 
Clay 

OVERSIZE SIEVE (mm) 19.0 

OVERSIZE - WET BASIS (%) - 

HELD MOISTURE CONTENT (%) 13.0 

OPTIMUM MOISTURE CONTENT(%) 12.0 

MOISTURE VARIATION (%) 1.0 

HELD WET DENSE!? (1/m3) 2.24 

PEAK CONVERTED WET DENSITY (1/m') 2.24 

NILE PENsITY RAT10 / SPEC (%) 100.0 95 

TEST PROCEDURE Feld A.S: 1289 5.8.1 

Laboratory A.S. 1289 5.7.1 (Standard Compaction). 2.1.1 

TERMINOLOGY LEGEND 151 Ssrbgrode (B) Base Course (SF) Selecl Fig (EF) Embankrbenl FM 

(138) Lower Subbase 158) Subbase Course (AF) ArlalmenlFtfl 1SWTF) StormwoIer 
(1) FR ISE) Sewer Trench Fin Trench FRI 

Field testing and selection 
with AS 3798 Level 2 guidearies. 
Test locations were not professionally 
VI uld considered as approximate 

A BARCLAY 

of test locations carried out In general accordance 

surveyed therefore recorded locations 
only. 

.." 
NATA 
I'S, 

41 012PETTACII 

MI5 domment Is Issued In oceatlanoe w1111 

NADA occrecrnotIcn nxiiremerds. 

Aecrectto:d for compionco wEll 
50/IE-C 17025. 

AUTHORISED SIGNATORY 
NATA Accreditation No. 4991 

ab3207ab.doc 

105 

Date:- April 2010 
. . 

Version:- Two Tenix Alliance for Brisbane City Council Water Distribution 

SP087 St Achs Street Nudgee SPS Upgrade OM Manual

Q-Pulse Id TMS1056 Active 10/12/2014 Page 128 of 405



St Achs Street Sewage Pump Station (SP087) Upgrade - Operation & Maintenance Manual 

CIVIL QUALITY ASSURANCE (QLD) PTY. LTD. 
G:EOTECHNICAL CONSULTANTS. 

1/18 LEANNE CRESCENT, LAWNTON; DID 4501 
OFFICE: (07) 3881 3511 FAX: (07) 3881 3513. 

CQA/R/218 
" %W,.., WATiMei - -- : .7 :;,..-7...M.a..1-.-=.7',.7.-7 .?"..g,f,..t..3-; 

v ..z.v......y.,m,. 

CLIENT: DORMWAY PTY LTD REPORT NO: 26 

PROJECT: RAILWAY PARADE, BANYO JOB NO: CC/A/09/111 

JOB DESCRIPTION: TRENCH BACKFILL DATE: 30 June 2009 

SAMPLE NUMBER - 0/09/4096 ' 0/09/4097 D/09/4098 0/09/4099 

DATEAME TESTED 12/06/09, 12.05pm 12/06/09, 12.10pm 12/06/09, 12.15pm 12/06/09, 12.20pM 

DEPTH OF TEST (rnm) 150 150 150 150 

DEPTH OF LAYER (mm) - - - - 

LAYER TERMINOLOGY SUM STF86 STF87 STF88 

TEST LOCATION MH 5/1-6/1, 17m 
off 6/1 

MH 5/1-6/1, 18m 
off 6/1 

MH 5/1-6/1, 19m 
off 6/1 

MH 5/1-6/1, 20m 
off 6/1 

TEST ELEVATION 1.6m above Pipe 2.0 ove pipe m above 2.4m above pipe b Final level 

SOIL DESCRIPTION Sandy Clay Sandy Clay Sandy Clay Sandy Clay 

OVERSIZE SIEVE (mm) 19.0 19.0 190 19.0 

OVERSIZE- WET BASIS (%) - - - - 

FIELD MOISTURE CONTENT (%) 29.5 29.0 28.5 32.0 

OPTIMUM MOTSTURE CONTINTM 25.0 24.0 - 24.0 27.5 

MOISTURE VARIATION (%) 4.5 5.0 4.5 4.5 

FIELD WET DENSITY (t/m3) 1.91 1.94 1.93 1.94 

PEAK coNyento WET DENSITY Wm) 2.03 1.99 2.04 1.91 

NILE DENSITY RATIO / sPEC (%) 96.0 95 973 95 95.0 95 99.5 95 

TEST PROCEDURE Feld A.S. 1289 5.8.1 

Laboratory A.S. 1289 5.7.1 (Standard Compaction), 2.1.1 . 

TERMINOLOGY LEGEND (S) Subgrode (B) Base Course (SF) Select RI (EF) Embankment Fill 

(LSB) Lower Subbase (S81 Subbase Course (AF) Allotment RI (SWTF) SI ormwoter 

IF) la Art Sewer Trench RI Trench Fill 

Feld testing and selection 
with AS 3798 Level 2 guidelines. 
Test locations were not professionally 
should be considered as approximate 

A BARCLAY 

of test locations carried out in general accordance 

surveyed therefore recorded locations 
only. 

. 

.d. 
NATA 
N/v 
TECHNICAL 
COUSECTOWAI 

PE docurnerd b Issued In accatIones HCh 
HATA% occnactItolIon rib:v./Hunts. 

AcaegAILd fa ccinE0mce %Eh 
. 150/IEC 1702-5. 

AUTHO RISS) SIGNATORY 

NATA Accreditation No. 4991 
ab3IISimb 
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.St Achs Street Sewage.Purrip Station (SP.087) Upgrade - Operation & Maintenance Manual 

CIVIL QUALITY ASSURANCE (QLD) PTY. LTD. 
GEOTECHNICAL CONSULTANTS 

1/18 lEANtll CRESCENT, LAW NTON, QLD 4501 
OFFICE (07) 3881 3511 FAX: (07) 3881 3513. 

CQA/R/2IB 

7..,,..g.,,-.0.k..t.... ,: ,,.s., ;,,. z..1,22... - .-,13 ),,,47:s. ;,, , . ..... , , .4..-.&.__..,1,,,,.- ..,, ..ii- 4, -.:;1,,,,,,,Arlr,A1-`:-.,S 
,..,..---,zer.al.e-a.,--S.G.A.TriattigraVg2cliti.:1&:.-f.,2S-sTi3--, 41:,-.ZtPifb.4. -1.L....!."-e.:::::4;.-z.1.1-:::1'.-',--"ZZ:ri-.,-..."0.4tifri..-LISI:3.1f.h. , 

CLIENT: DORMWAY PTY. LTD REPORT NO: 27 

PROJECT: RAILWAY PARADE, BANYO JOB NO: CQA/09/111 

JOB DESCRIPTION: TRENCH BACKFILL DATE: 26 June 2009 

SAMPLE NUMBER D/09/3879 0/09/3880 

DATE/TIME TESTED 19/06/09, 11.00arn 19/06/09, 11.05arn 

DEPTH OF. TEST (mm) 150 150 

DEPTH OF LAYER (mm) - ._ 

LAYER TERMINOLOGY ' STF89 STF90 

TEST LOCATION' MH 12/1-13/1, 5m 
off 12/1 . 

MH 12/1-13/1, 7m 
off 12/1 

TEST ELEVATION 0.8m above pipe I .2m above pipe 

SOIL DESCRIPTION Silty Sandy Clay Silty Sandy Clay 

OVERSIZE SIEVE (mm)' 19.0 ' 19.0 

OVERSIZE - WET BASIS (%) - - 

Pao MOISTURE COMMIT (1.) 22.0 2Z0 

OPI1MUM MaSTURE COMBO(%) 19.5 19.5 

MOISTURE VARIATION (%) 2.5 2.5 

FIELD WET DENSITY (MO) 1.79 1.81 

PEAK CONVER1ED INET DENSITY (i/rnxi 209 2.06 

BILE DENSfrf RATIo / SPEC (%) 85.5(FA) I 95 138.0(FA) 95 
I 

TEST PROCEDURE 'Reid A.S. 1289 5.8.1 

Loborcrtory. A.S. 12895:7.1 (Standard Compaction), 2.1.1 
. . 

TERMINOLOGY LEGEND 

. . 

.01 Subgrode (13) Bose Course (SF) Select Fill. (EF) Embonkmen1 HI 

M) lower Subbase B) subbase urse f AF) Allotment FiB 1SWIF) Storrnwoter 
IF..6Llailsai . . (F) Fa , ISTF1 Sewer Trench Fl) Trench FR 

. 'Held testing and selection 
with AS 3798 Level 2 guidelines. 
Test locations were' not professiOnally. 
be considered as approximateonlY. 
the above results were' faxed 

A BAR 

of test locations canted out in general accordance ' 

surveyed therefore recorded locations should 

as preliminary to Dormwoy Pty Ltd on 22/6/09. 

.." 
HATA 
Iiik 
TECHNICAL =arras= 

. . 

Ms docthrent Is Issued 
oceridcnco with NAM', 

acaedtlallon wpm:nerds. 

Accrectlecl is co we 

. 

doitc-c PM, 
AUTHORISED SIGNATORY 
NATA AcCieditation No. 4991. 

ob3150mb 
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St Achs Street Sewage Pump Station (SP087) Upgrade - Operation.& Maintenance Manual 

CIVIL QUALITY ASSURANCE (QLD) PTY. LTD. 
GEOTECHNICAL CONSULTANTS 

1/18 LEANNE CRESCENT, iAWNION, QLD 4501 
OFFICE (07) 3881 3511 FAX: (07)3881 3513. 

CQA/R/21B. 
743:,76-Wi. "r7'.i.W.1774:2'7.71-7;31.4071Z71.71".451;Wr../ gEFF'.W,iS',..f,,,, IT rk.7.4Zji.,,,,_p. 
uy, .i,r,1".'1.....c6.. , ',4, -.44 .. f ,--,7i . ZS, ,,,,,_.., 

TZ."-,.-M v - --(61,-. 

::g3379. '41-A .,..1' 

0 ' ' 
Lc 11 : L era -.7- " , . ''_.:k'.'-",v- .:s. 'i ".E.- .. . . .2_. . . . . .; . ., - .-- 

CLIENT: DORMWAY Fry LTD REPORT NO: 28 

PROJECT: RAILWAY PARADE, BANYO JOB NO: CQA/09/111 

JOB DESCRIPTION: TRENCH BACKFILL DATE: 30 June 2009 

SAMPLE NUMBER D/09/4100 D/09/4101 D/09/4102 D/09/4103 

DATE/T1ME TESTED 14/06/09, 10.00am 14/06/09, 10.05arn 14/06/09, 10.10am 14/06/09, 1015am 

DEPTH OF TEST (mm) 150 150 150 150 

DEPTH OF LAYER (mm) - - - 

LAYER TERMINOLOGY STF91 STF92 STF93 STF94 

TEST LOCATION MH 11/1-12/1, 10m 
off 11/1 

MH 11/1-12/1, 12m 
off 11/1 

MH 11/1-12/1, 14m 
off 11/1 

MR 11/1242/1, 16m 
off 11/1 

TEST ELEVATION 0.8ni above pipe I .2m above pipe 1.6m above pipe 2.0m above pipe 

SOIL DESCRIPTION Gravelly Silty 
Sandy Cloy 

Gravelly Silty 
Sandy Clay 

Gravelly Silly 
Sandy Cloy 

Gravelly Silty 
Sandy Clay 

OVERSIZE SIEVE (mm) 19.0 19.0 19.0 ' 19.0 

OVERSIZE - WET BASIS (%) - - - _ 

REID MOLSTURE CONTENT M.) 19.5 24.0 23.5 18.5 

OPTIMUM MOISTURE CONTENT(%) 17.5 20.0 20.0 15.5 

MOISTURE VARIATION (%) 1.5 4.0 4:0 3.5 

FIELD WET DENSITY (1/m3) 2.03 2.05 .1.98 2.05 

PEAK CONVERTED WEI DENSITY (1/m3) 2.09 2.10 2.09 2.15. 

HILF DENSITY RAM./ SPEC (%) 97.5 95 98.0 95. 95.0 95 95.0 95 

TEST PROCEDURE Field A.S. 1289 5.8.1 

Laboratory A.S. 1289 5.7.1ffitandard Compaction), 2.1.1 

TERMINOLOGY LEGEND (5) Sub. grode (8) Bose Co use PP' Se. lecH RE (EF) Embankment Fill 

(I38) Laker Subbase (S8) Subbase Course (AF) Allotment Fdl (SWTF) Stornweates 
(F) Ri . . . jSTFi Seimer Trench Fill . Trench Fil . .. 

Reid testing and selection 
With AS 3798 Level 2 gUidellnel. 
Test locations were not professionally 
shO Id be co. ered as approximate 

Ali. 
A BAR 

t 
AY 

of test locations corned out in general accordance 
' 

urveyed therefore recorded locations 
only. 

.A 
filATA 

AO:1MM He 
TECHNICAL 
COMPIITUNCE 

Ihb dawned/ It issued In OCCiNCtOnCii with 
HATA's ocaedNallon requivenents. 

Accredited for corePlance ,TrEl eon I/02S. 
' 

AUTHORISED SIGNATORY 
NATA Accreditation No. 4991 
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St Achs Street Sewage Pump Station (SP087) Upgrade - Operation & Maintenance Manual 

CIVIL QUALITY ASSURANCE (QLD) PTY. LTD. 
GEOTECHNICAL CONSULTANTS 

1/18 LEANNE CRESCENT, LAWNTON, QLO 4501 
OFFICE: (07) 3881 3511 FAX: (07) 3881 3513. 

CQA/ 21B 

,-tv41,;2.,i,4.-",.:._,-,:,,: 

CUENT: DORMWAY PTY LTD 

PROJEdr. RAILWAY PARADE, BANYO 

JOB DESCRIPTION: TRENCH BACKFILL 

REPORT NO: 29 

JOB NO: CQA/09/1 11 

DAtE: 30 June 2009 

SAMPLE NUMBER D/09/4104 D/09/4105 

DATE/TIME TESTED 24/06/09, 10.30arn 24/06/09, 10.35am 

DEPTH OF TEST (mm) 150 150 

DEPTH OF LAYER (mm) - - 

LAYER TERMINOLOGY STF95 STF96 

TEST LOCATION 5m 9ff 12/1, 2m 
fell of 12/1 

7m off 12/1, 2m 
left of 12/1 

TEST ELEVATION Existing Ground Existing Ground 

SOIL DESCRIPTION Gravelly Silty 
SandyClay 

Gravelly Silty 
Sancty Cloy 

OVERSIZE SIEVE (mm) 19.0 19.0 

OVERSIZE - WET BASIS (%) - 

FIELD MOISTURE CONTENT (%) 21.0 18.5 

ofmmum FACHSTUFf CONTENT(%) 18.0 13.5 

MOISTURE VARIATION (%) 2.5 5.0 

FIELD WET DENSITY (t/rri3) 1.98 2.06 

PEAR CONvERIED WET DENSITY (I/m3) 205 2:12 

HU DiNsiTY RATIO / SPEC (g.) 96.5 - 97.0 
. 

. 

TEST PROCEDURE 
. 

Field A.S. 1289 5.8.1 

Laboratory . A.S. 1289. 5.).1 (Standard Corripaction), 2.1.1 
.. . . . . .. 

TERMINOLOGY. LEGEND (5) si.triincie (B) Base Course (SF) Select FBI (EF) Embankment Fai 

(1.58( Cower sikbose (SB) Subbase Course (ARAllotrrient FM (SWTF) Stormwoter 

V) a ' ' - LIE1 SD&Ctlattlr..1181 Trench i Fa! 

' Field testing and selection 
with AS 3798 Level 2 tivideines. 
Teit beatiOns were not 'professionally 
should be considered as approximate 

A BAkCLAY . 

of test locations ccirtied'out lo general accordance 

surveyed therefore recorded loccitions 
only. 

. 

." 
HATA 
NO" 
TECHN1C.AL 
COUPSTIltell 

lids dOcumenl Is Issued Ids acOildonce with 
NATA's ocaedltallon recutemonls. 

Accredted for aiiiplencel .01 
OflEc 17025. 

AUTHORISED SIGNATORY 
NATA Accreditation No. 4991. 

'ob3161rrib 
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St Achs, Street Sewage Pump Station (S P087,) Upgrade - Operation & Maintenance Manual 

CIVIL QUALITY ASSURANCE (QLD) PTY. LTD: 
GEOTECHNICAL CONSULTANTS 

1/18 LEANNE CRESCENT, LAWNTON, QLD 4501 
OFFICE: (07) 3881 3511 PAX: (07)3881 3513. 

CQA/R 218 
4'''''r.r.-W''IYNgii..-N.:;).:-,..F,'-,4,-,-.7` 

DA iD 

-.2,--2.0.--;1:-.Q.L. 

..-';-,,i2:-..,;-',7415.7-_-A3.ii.7:-T.77.7-.7-7-77--:,:4,::,?:..,q1,-.;_tif....---A.71..:.r--,77.7-:=,-Ti.774:v 

INT ekte- 
_ !:.'-; 4,.:-z:z-202.t;gEar.t.i:iari.:XraZi,r;-'2....'-f--' 

-A-1.9111,117-,1 j,i,(6- ' ql4i ."'d 
,='Ot. '1 

CLIENT: DORMWAY PTY LTD 

PROJECT: RAILWAY PARADE, BANYO 

JOB DESCRIPTION: TRENCH BACKFILL 

REPORT NO: 31 

JOB NO CQA/09/111 

DATE: 30 June 2009 

SAMPLE NUMBER D/09/4110 

DATE/T1ME TESTED 26/06/09, 9.00am 

DEPTH OF TEST Irliml 150 

DEPTH OF LAYER (mm) - 

LAYER TERMINOLOGY STF97 

TEST LOCATION MH 13/1-14/1, 20m 
off 14/1 

TEST ELEVATION Existing Ground 

SOIL DESCRIPTION cicn/ey Sand 

OVERSIZE SIEVE (mm) 19.0 

OVERSIZE - WET BASIS (%) - 

FIELD MOISTURE CONTENT (%) 22.0 

OPTIMUM MOISTURE CONTB4T(S) 13.5 

MOISTURE VARIATION (%) 8.5' 

FIELD WET DENSITY (t/m3) 1.82 

PEAK CONVERTED WET DIMITY II/m3) 2.27 

NIL? DENSITY RATIO / SPEC (%) 86:0 - 

TEST PROCEDURE Held A.S. 1289 8.8.1 

Laboratory. A.S. 1289 8.7.1 (Standard Compaction), 2.1.1 . . 

TERMINOLOGY LEGEND Isl Sulpgrade (B) Bose Course (SF) Seleci FM (EFT Erribankment AT 

(LSBI Lov:er Subbase (Sal Subbase Course (AF) AlloIrnent AT (SWTF) Slormwater 
. (F) P8 ISM Sewer Trench RI Trench FIB 

Field testing and selection 
with AS 3798 Level '2 guidelines. 
Test locations were not professionally 
should be nsidered as approximate 

A BARCLAY 

at test locations carried Out in general accordance 

surveyed therefore recorded locations 
only. 

4As 
NATA 
Vs' 
TECHNICAL 
COERTISIIIM 

Ns document e Issued In cionTniance van 
NMA's actrocEnEen reotrernents. 

Accnidtad tor conLoOnnes Wel 
SOREC 17025. 

AUTHORISED SIGNATORY 
NATA Accreditation No. 4991 

ab316Imb 
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St Achs Street Sewage Pump Station (SP.0.87) Upgrade - Operation & Maintenance Manual 

1 

CIVIL QUALITY ASSURANCE (QI.D) PTY. LTD. 
GEOTECHNICAL CONSULTANTS 

1/18 LEANNE CRESCENT, LAWNTON, QLD 4501 
OFFICE: (07) 3881 3511 FAX: (07) 3881 3513. 

CQA/R/218 

igt-Virt.;W' , Wili4Zet.SNa7.47;70Mir-Z.Z.g14-Ng7fritit-i7ftieSaigfiK4WW.:7*-5? 
4 1 . t ,:. , I ,.. , , ,, ,....4 .p, 

;1; ., --,,. . - 73.4,:itycbs1,:.e,T:.. 
CLIENT: DORM WAY PTY LTD REPORT NO: I 

PROJECT: RAILWAY PARADE, BANYO JOB NO: CQA/09/111 

JOB DESCRIPTION: TRENCH BACKFILL DATE: 28 April 2009 

SAMPLE NUMBER D/09/2463 

DATE/TIME TESTED 27/03/09; 10.20am 

DEPTH OF TEST (mm) 150 

DEPTH OF LAYER (mm) - 

LAYER TERMINOLOGY STFI 

TEST LOCATION MH 6/1-7/1; 20m 
off 6/1 . 

TEST ELEVATION Fincil level 

SOIL DESCRIPTION Sandy Clayey 
Gravel 

OVERSIZE SIEVE (mm) 19.0 ' 

OVERSIZE - WET BASIS (%) - 

FIELD MOISTURE CONTENT (%) 5.0 

OPTIMUM MOISTURE CONTENT(%) 8.5 

MOISTURE VARIATION (%) -3.5 

FIELD WET DENSITY (1/rh3) 2.39 

PEAK CONVERTED WET DENSITY (I/m3) 2.32 

tills DENSITY RATIO / SPEC (%) 103.5 95 

TEST PROCEDURE Field A.S. 1289 5.8.1 

.Laboratory A.S. 1289. 5.7.1 (Standard.CoMpaction), 2.1.1 . 

. 
.. 

TERMINOLOGY LEGEND 
. . 

(s) Subgrode (B) Bose Course (SF) Select Fill (EF) Ert-OaiskrnenlF11 
(LS8) Lower Subbase OBI Subbase Course (AF) Allotment Fill (SWTE: :torntiv;a1eir 

(F) Fill . JSTFISewer Tiench Fill 1(encl, lig 

Feld testing and selection 
With AS 3798 Level 2 guidelines. 
Test locations were not professionally 
should be .nsidered as approximate 

. 

A BARCLAY 

of teit locations carried Out in :general accardanPe 

surveyed therefore recorded locations 
only. 

.10N 
HATA 

TECHNICAL 
COANIETHACE 

. . 

This document Ls.sisiued ic.ccrikinds with 
Nikbi 's ciccrixillohei gqt.dreihents. 

AcOedied tof cOr .ionce with 
LSO/ac I.- 5 . 

AUTHORISED SIGNATORY 
NATA Accreditation NO. 4991 

0b3020mb 
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St Achs Street Sewage Pump Station (SP087) Upgrade - Operation & Maintenance Manual 

CIVIL QUALITY ASSURANCE (GILD) PTY. LTD. 
GEOTECHNICAL CONSULTANTS 

1/18 LEANNE CRESCENT, LAWNTON, QLD 4501 
OFFICE: (07)3881 3511 FAX: (07) 3881 3511 

CQA R 21B 
,..w, , 

Vrix-Ti; 

b ,..J. 445,ge."::::=117:1:-,--tt4P.30.fih: 7.0.4042.23.2 ;. ..'3'."---. -.,::: ' ZiV ,IktK-ti.,,INr.hri'3..±....,..1.,1.e4;.Y.:`'...ar:k4.-d..- 
. 

CLIENT: DORM WAY PTY LTD REPORT NO: 2 

PROJECT: RAILWAY PARADE; BANYO JOB NO: CQA/09/1 11 

JOB DESCRIPTION: TRENCH BACKFILL DATE: 30 April 2009 

SAMPLE NUMBER D/09/2423 0/09/2624 D/09/2625 D/09/2626 

DATE/TIME TESTED 23/04/09, 11.00am 23/04/09, 11.05am 23/04/09. 11.10am 23/04/09, 11.15am 

DEPTH OF TEST (mm) 150 150 150 150 

DEPTH OF LAYER (mm) - - - 

LAYER TERMINOLOGY STF2 STF3 STF4 STF5 

TEST LOCATION MH 6/1-7/1, 40m 
Off 6/1 

MH 6/17/1, 36m 
off 6/1 ; 

MH 6/1;1/1, 33m 
off. 6/1 

MH 6/1-7/1. 30M 
off 6/1 

TEST ELEVATION 0.8m above Pipe 1.2m above pipe 1.6M above pipe 2.0m above pipe 

L DESCRIPTION Gravelly Sandy 
Clay 

Gravelly Sandy 
Clay 

GravellySandy 
Clay 

Gravelly Sandy 
Clay 

OVERSIZE SIEVE (mm) 19.0 19.0 19.0 19.0 

OVERSIZE - WET BASIS (%) , - - - 

FIELD .MOISTURE CONTENT (%) 25.5 26.5 26.5 25.5 

OPTIMUM MOISTURE CONTENT(%) 23.0 24.0 24.0 23.0 

MOISTURE VARIATION 1%) 2.5 2.5 2.0 2.5 

FIELD WET'DENSITY (t/rni) 2.05 2.03 2.01 1.99 

PEAK CONVERTED WET DENDTY.(t/m3) 2.05 2.05 2.05 2.05 

BiLF DEt4SITY RATIO / SPEC (%) 100.0 95 99.0 95 98.0 95 97.0 95 

TEST 'PROCEDURE Field A.S. 1289 5.8.1 

. Laboratory A.S. 1289 5.7,1 (Standard:Compaction), 2.1.1 
. 

TERMINOLOGY LEGEND 
. 

(s) SuOgrade (B) Bose Course (SF) Select Fill (EF) Embankment Fill 

(LSB) Lower Subbase (SB) Subbase Course (AF) Allotment Fa) (SWTF) itoiniwoter 
. . (F) PO . .. IS1T1Sewer Trench FM Trench FBI 

. Field testing and selection 
with AS 3798 Level 2 buidefines. 
Test locations were not professionally 
should be considered as approximate. 

A BARCI Y 

of test locations cariied out in'geneialticcordanCe 

surveyed therefore recorded locations 
Only: 

- . 

At\ 
NATA 
Nit. 
TECHNICAL 
cosmos= 

This document Nidued iroCcosdonce vAtIti 
NAt A s ocereallotion requiernents 

ACcrecilted Ice doshceonce witii 
. 

, ISOAEC I 7025. 

AUTHORISED SIGNATORY 
NATA AcCreditation.No. 4991 

ab3037mb 
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St Achs Street Sewage Pump Station (SP.087) Upgrade - Operation & Maintenance Manual 

CIVIL QUALITY ASSURANCE (QLD) PTY. LTD. 
GEOTECHNICAL CONSULTANTS 

1/18 LEANNE CRESCENT, LAINNTON, QLD 4501 
OFFICE: (07) 3881 3511 FAX: (07) 3881 3513. 

CQA/R/21 B 

?...7V:'.WIA=4.-Uk;NTRAAT:7.j.44,1r.:13,..iKip.'.;:YMA;.5,,Mi.in-17,K,W;3-.,r.y.,C.K.M.f!' 
,.. 

. -..i 

.. .,, :.:,,,grrwt,,O,Wzgri..4?,..1:t..4:1,4m:10;:it. aie2ziikt;'da.,. "r'' " - '' 1.,,,X.,74i:!,..:,-,:i:,..v.a.,. ...;, g. 
. . 

CLIENT: DORMWAY PTY LTD REPORT NO: 

PROJECT: RAILWAY PARADE, BANYO JOB NO: CQA/09/111 

JOB. DESCRIPTION: TRENCH BACKFILL DATE: 30 April 2009 

SAMPLE NUMBER D/09/2627 D/09/2628 D/09/2629 

DATE/TIME TESTED 23/04/09, 11.20dm 23/04/09, 11.25am 23/04/09, 11.30am 

DEPTH OF'TEST (mm) 150 150 150 

DEPTH OF LAYER (rnm) - - - 

LAYER TERMINOLOGY STF6 STF7 STF8 

TEST LOCATION MF16/1-7/1, 27M ' 

off 6/1 . . 

MH 6/1-7/1, 24M 
off 6/1 

MH 6/1-7/1, 21m 
off 6/1. 

TEST ELEVATION' 2.4m above pipe 2.8m above pipe 3.2m above pipe 

SOIL DESCRIPTION Silty Gravel Silty Gravel Silty Gravel 

OVERSIZESIEVE (trim) 19.0 19.0 19:0 

OVERSIZE - WET BASIS (%) - - - 

FIELD MOISTURE CONTENT (%). 4.0 4.0 4.0 
. 

OPTIMUM MOISTURE CONTENT(%) 7.0 7.0 7.0 

MOISTURE VARIATION '(%) -3.0 -3.0 -3,0 

FIELD WET DENSITY (t/mi) 2.35 2.36 2.37 

PEAK CONVERTED WET DENSITY (tW) 2.27 2.32 2.34 

HILF DENSITY RATIO! SPEC (%) 103.5 95 102.0 ' 95 101.5 95 

TEST PROCEDURE Field A.S. 1289 5.8.1 

Laboratory A.5. 1289 5.7.1 (Standard Compaction), 2.1.1 
. . 

TERMINOLOGY LEGEND 

. . 

(S) Subgrode (8) Bose Course (SF) Select fill (EF) EmbOnturenI Fill 

ILSB) Lower Subbase (S8) Subbose Course (AF) Allotment HD ISIrYTF) Stormwoter 
. ' . . (F) RI( ISM Sewer Trench RI Trench Fill 

a FelciteSting and selection 
With AS 3798 Level 2 guidelines. 
Test beations were not professionally 
should be CO idered as approximate 

Al/ 

of testiocations Carried out in general accordance 

surveyed therefore recorded locations 
only. 

. 

. rSk 
HATA 
NO" 
TECHNICAL 
comMIZIOCI 

. . . . . 

A BARCLAY Inis dicument a issued In occcedance Wins 
At A, s occreildonenreosirernenrs 

, ceredled for compterice wrlh 
ISIDAEC I7025. 

Alf.THO.RISED SIGNATORY 
NATA Accreditation No. 4991 

ab3037nib 
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.St Achs Street S.ewage,Putnp Station (SP.0.87) Upgrade- Operation & Maintenance Manual 

CIVIL QUALITY ASSURANCE (OLD) PTY. LTD. 
GEOTECHNICAL CONSULTANTS 

1/18 LEANNE CRESCENT, LAWNTON; OLD 4501 
OFFICE: (07) 3881 3511 FAX: (07) 3881 3513: 

CQA/R/21B 
--ts!,t.p,a1;:;inzriv441,0,zw*Egw:teni:t47;;,inTgx.,-,7ft.tra,,5,--,..,,guf59-.0vga::0,;,- ...;. 

ITYRATiGi(HILEYTES0 - , , :0 

......,,,ig,kr.,.k-g5.NN.m!4-- 
CLIENT: DORMWAY PTY LTD REPORT NO: 4 

PROJECT: RAILWAY PARADE, BANYO JOB NO: CQA /09/1 11 

JOB DESCRIPTION: TRENCH BACKFILL DATE: 30 April 2009 

SAMPLE NUMBER ' D/09/2630 D/09/2631 D/09/2632 D/09/2633 

DATE/TIME TESTED 27/04/09; 11.00am 27/04/09, 11.059M 27/04/09, 11.10arri 27/04/09, 11.15Orn 

DEPTH OF TEST (mrn) 150 150 150 150 

DEPTH OF LAYER (min) - - - - 

LAYER TERMINOLOGY STF9 STFIO STF I 1 STF12 

TEST LOCATION MH 6/1-7/1, 42m 
off 6/I 

MH 6/1-7/1, 44m 
off 6/1 , 

MH 6/1-7/1; 46m 
off 6/1 

MR 6/1-7/1, 48m 
off 6/1 

TEST ELEVATION Final level 3.4m above pipe 3.0m above pipe 2.6rn above pipe 

SOIL DESCRIPTION Silty Sandy Grovel Silty Sandy Clay Silty Sandy Grovel Silty Gravelly Clay 

OVERSIZE SIEVE (mm) 19.0 19.0 19.0 19.0 

OVERSIZE - WET BASIS (%) :. - - 

FIELD MOISTURE CONTENT (%) 3.0 45 5.0 24.5 

OPTIMUM MOISTURE CONTENT(%J 7:0 7.5 8.0 23.0 

MOISTURE VARIATION (%) 4.0 -3.0 -3.5 1.5 

FIELD WET DENSITY (1/m.3) 2.45 2A5 2.44 2.09 

PEAK CONVERTED WET DENSITY Mull) 2.41 2.43 2.38 2.08 

HILP DENsITY RATIO/ SPEC (%) 101:5 95 100.5 95 102.5 95 100.5 95 

TEST PROCEDURE Field A.S. 1289 5.8.1 

Laboratory A.S. 1289 5.7.1 IStondard Compaction), 2.1.1 . . 
. . 

TERMINOLOGY LEGEND (S) Subgrode (B) Base Course (SF) Select Fill (EF) ErribenkmerI Fill 

(LSB) Lowe Subbase (SB) Subbase Course (AF) Allotment Fill (SWTF) Stoirriwciter 
. IF) Fill . - ISTF) Sewer Trench RI Trench HI 

. Field testing and selection 
AS 3798 Level 2 6uidelinei. 

Test locations were not professionally 
should be Co idered as apprOximote 

A BARCLAY 

of test locations carried out in general accordance 

surveyed therefore recorded locations 
only. 

NATA 
Ner 
.ii.....,c. 
TECHNICAL 
cos#PETENcE 

. . . . . 

Eis document IS issued in accoracinca with 
HATA'S ocaedIldlion rechseMenh. 

Accredied toicomplIOnCe 0/1 I h 
60HEC 17025 . 

AUTHORISED SIGNATORY 
NATA Accreditation No. 4991 

ab3037mb 
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St Achs. Street Sewage Pump Station (SP0.87) Upgrade - Operation & Maintenance Manual 

CIVIL QUALITY ASSURANCE (QLD) PTY. LTD. 
GEOTECHNICAL CONSULTANTS 

1/18 LEANNE CRESCENT. LAWNION. OLD 4501 
OFFICE: (07) 3881 3511 FAX (07) 3881 3513. 

CQA/R/21B 

ic- 
, - ' '' ' ' ., ,,,, . .0 .. ',, "'''' i. 

74vr-larsig:;:13115-12a-t.Ozm.-T;fzx2::..o:ii-44',:;;11,1Foy..a,maa-61z,:,....i4i..e.A,,,,,K,,ig;g .0:1fia,lith. 

CLIENT: DORMWAY PTY LTD REPORT NO: 

PROJECT: RAILWAY PARADE, BANYO JOB NO: COA/09/1 11 

JOB DESCRIPTION: TRENCH BACKFILL DATE: 30 April 2009 

SAMPLE NUMBER ' D/09/2634 0/09/2635 D/0912636 D/09/2637 

DATE/TIME TESTED 27/04/09, 11.20om 27/04/09, 11.25am 27/04/09, 11.30am 27/04/09, 1 I.35cim 

DEPTH OF TEST (mm) 150 150 ISO 150 

DEPTH OF LAYER (mm) - - - - 

LAYER TERMINOLOGY STF I 3 STFI4 STFI 5 STF16 

TEST LOCATION MH 6/1-7/1, 50M 
off 6/1 

MH 6/1-7/1, 52M 
off 6/1 

MH 6/1-7/1, 54m 
off 6/1 

MH 6/1-7/1, 56M 
off 6/1. 

TEST ELEVATION' 2.2m above pipe I .8m above pipe I.4m above pipe 0.8m above pipe 

SOIL DESCRIPTION Silty Gravelly Clay Silty Gravelly Clay Silty Gravelly Clay Silty Groielly'ClaY 

OVERSIZE SIEVE (mm) 19.0 19.0 19.0 19.0 

OVERSIZE - WET BASIS (%) - 5.0 - 

FIELD MOISTURE CONTENT (%)* 29.0 29.5 19.5 32.5 

OPTIMUM MOLSTURE CONTENT(%) 27.5 27.5 '18.5' 28.0 

MOISTURE VARIATION (%) 2.0 2.0 1.0 '4.5 

FIELD WET DENSITY (t/m3) 2.01 2.04 2.06 2.02 

PEAK CONVERTED WET DENSITY (1/m3) ' ZOO 2.02 2.15 1.99 

'NILE DENSITY RATIO / SPEC (%) 1005 95 100.5 95 94.0 95 101:5 95 

TEST PROCEDURE Field A S. 1289 5.8.1 

Laboratory A.S. 1289 5.7:1 (Standard Compaction), 2.1.1 

TERMINOLOGY LEGEND 
' . 

(SF) Select Fill (B) Base Course IS). Subgrode 
(1.38) Lower.Sulabose pal Subbase Course (AF) Allotment HI 

(F) RN : 
JSTFI Sewer Trench RI 

(EF) Erribonkrnenl Fill 

(SWTF) Storrnwater 
Trench Fill ' 

. Field testirig and selection 
With AS 3798 Level 2 guidelines. 
Test locations were not professionally 
should be co idered as approximate 

. . 

A BARCLAY. 

of test locations Carried out in general accordance' 

surveyed therefore recorded locations 
only 

d\.. 
HATA 

rEcimic.m. ..... 
the decument es issued tn occcedcince witt? 

NeTe'icccteditoliOn requirements. 

Aecredled for compliance wilt; 
. 60/IEC 1702.5. 

AUTHORISED SIGNATORY 
NATA Atcteditaiiori No. 4991 

ob3037rnt) 
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St Achs Street Sewage Pump Station (SP.0.87) Upgrade - Operation & Maintenance Manual . 

CIVIL QUALITY ASSURANCE (QM) PTY. LTD. 
GEOTECHNICAL CONSULTANTS 

1/18 LEANNE CRESCENT. LAWNTON, QLD 4501 
OFFICE: (07) 3881 3511 FAX: (07) 3881 8513. 

CQA/R/218 
i'--':`;-13.47-.tirkVgfing,T4i'eATZ.V;iztfEMPaa',PO:lif.tiMliffMliit'MV''" 

,,:: .uh1EELD DE 
141+Uil;W3-1ft-4:1*V5:1.3::eE:Ai, "1'4: ;.-1747TAZtilaVri.,,:;:tP. o.4 4..:WiY.At 

CLIENT: DORM WAY PTY LTD REPORT NO: 6 

PROJECT: RAILWAY PARADE, BANY0 JOB NO: CQA/09/I 11 

JOB DESCRIPTION: TRENCH BACKFILL DATE: 12 May 2009 

SAMPLE NUMBER D/09/2833 D/09/2834 D/09/2835 D/09/2836 ' 

DATE/TIME TESTED 29/04/09, 1.00pm 29/04/09, 1.10prn 29/04/09. 1,20pm 29/04/09, 1.30pm 

DEPTH OF TEST (rrrn) 150 150 150 150 

DEPTH OF LAYER (mm) - - - 

LAYER TERMINOLOGY STF17 STF18 STF19 STF20 

TEST LOCATION MH 6/1-7/1, 5m off 
7/1 

MH 6/1-7/1, 6m off 
7/1 

MH 6/1-7/1, 7m Off 
7/1 

MH 6/1;7/1. 8rn'off 
7/1 

TEST ELEVATION 0.8m above pipe 1.2m alodve pipe 1.6m above pipe 2.0m above pipe 

SOIL DESCRIPTION Gravelly Silly Clay Gravelly Silly Cloy Gravelly Silly Clay GrovellY Silty Clay 

OVERSIZE SIEVE (him) 19.0 19.0 19.0 19.0 

OVERSIZE - WET BASIS (%) - - - 

- FIELD mOISTURE CONTENT MI 20.0 19.0 23.5 20.0 

OPTIMUM MOISTURE CONTEN11%) 21.0 21.0 26.0 22.0 

MOISTURE VARIATION (%). -1.0 -2.0 -2.5' -2.0 

FIELD WET DENSITY (t/m3) 2.08 2.09 2.09 2.08 

PEAK CONVERTED WET DENSITril/m3) 2.16 2.18 2.14 2.18 

NILE DENSITY RATIO / SPEC (%) 96.0 95 96..0 95 97.5 95 95.5 95 

TEST PROCEDURE Field A.S. 1289 5.8.1 

Laboratory A.S. 1289 5.7.1 (Standard COMpactian). 2.1.1 

TERMINOLOGY LEGEND 
. . 

(S) Subgrade (B) Bose Course (SF) Select fill (En EmbOnkinen1Fill 

fLSB) Lower Subbase (SB) Subbase Course (AF)Allotment Fill ISWIF) StormWo ler 
(F) FRI ISTFI Sewer Trench fill Trench RN 

Field testing and selection 
with AS 3798 Level 2 guidelines. 
Test locations were not professionally 
should be Considered as approximate 
The above results were faxed 

A BARU Y 

of test locations carried out in general accordance 

surveyed therefore recorded locations 
ority. 

as preliminary to Dormway Pty Ltd on 12/5/09. 

. 

d...\ 
NATA 
NtLf 
TECHNICAL 
COOMIIMCS 

The docLirnen: e esued in accordance with 
NATA' s °cora:potion risqirrensenTs. 

Accredied tor dornplonce ,....41n 

rsoac 17025 AUTHORISED SIGNATORY 
NATA .ACCreditation No. 4991 

Ob3047mb 
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St Achs Street Sewage Pump Station (SP087) Upgrade - Operation & Maintenance Manual 

CIVIL QUALITY ASSURANCE (.QLD) PTY. LTD. 
GEOTECHNICAL CONSULTANTS 

1/18 LEANNE CRESCENT, LAWNTON, QLD 4501 
OFFICE: (07) 3881 3511 FAX: (07) 3881 3513. 

COA/R/218 
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CLIENT: DORMWAY RV LTD REPORT NO: 7 

PROJECT: RAILWAY PARADE, BANYO JOB NO: COA/09/111 

JOB DESCRIPTION: TRENCH BACKFILL DATE: 
1 2 May 2009 

SAMPLE NUMBER D/09/2837 D/09/2838 D/09/2839 

DATE/TIME TESTED 29/04/09, 1.40bm 29/04/09, 1.50prn 29/04/09; 2:00pm 

DEPTH OF TEST (mit) 150 150 150 

DEPTH OF LAYER (mm) - - 

LAYER TERMINOLOGY STF21 STF22 STF23' 

TEST LOCATION MH 6/1-7/1, 9m off 
7/1 

MH 6/1-7/1, 10m 
off.7/1 

MH 6/1-7/1. I Im 
off 7/1 

TEST ELEVATION 2.4m above pipe 2.8m above pipe Final level 

SOIL DESCRIPTION Gravelly Silty Clay Gravelly Silty CIay Silty Clayey Gravel 

OVERSIZE SIEVE (mm) 19.0 19.0 19.0 

OVERSIZE -WET BASIS (%) , - - 

FIELD MOISTURE CONTENT (%) 20.0 20.5 8.0 

OPTIMUM MOISTURE CONTENT(%) 22.0 22.5 10:0. 

MOISTURE VARIATION (%) -2.0 -2:0 -2.0 

FIELD WET DENSITY )t/m) 2.15 2.08 2.38 

PEAK CONVERTED WEI DENSITY (t/m,) 2.18 2:19 2.45 

H1LF DENSelY RATIO / SPEC (%) 99.0 95 95.0 95 97.0 95 

TEST PROCEDURE Field A.S. 1289 5.8:1 

Laboratory A.S. 1289 5.7.1 (Standard Compaction), 2.1.1 . . 
. 

TERMINOLOGY LEGEND 
. . 

tsj Sul:oxide (B) Bose Course 0) Select Fill (E9 Embankment Fill 

11.58) Lowe: Subbase (58) Subbase Course (AF) Allotment Fill (SWTF) Starmwater 
(F) Fill " . ISTFI SeWer Trench Fill Trench 141 

. Field testing and selection 
with AS 3798 Level 2 guidelines. 
Test locations were not brofessiOnally 
should be considered as approximate 
The above results were faxed 

of test locations corned out in general accordance 

surveyed therefore recorded locations 
only. 

as preliminary to Dorrnway Pty Ltd on 12/5/09. 

. 

dA. 
NATA 
mi.44, 
TECHNIC/U. 
costsititisscx 

This docuineni is Issued Es otcciraanc a with 
NATA's occredicilbn requiersieMs. 

Accred4eci for complorice v.,,,,, 

GO/tEC 17025: 

A BA RC A 
AUTHORISED SIGNATORY 
NATA: AccreditOtioi-.1 No. 4991 
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St Achs Street Sewage Pump Station (SP087) Upgrade - Operation & Maintenance Manual 

CIVIL QUALITY ASSURANCE (QM) PTY. LTD. 
GEOTECHNICAL CONSULTANTS 

1/18 LEANNE CRESCENT. LiWNTON, QLD 4501 
OFFICE: (07) 3881 3.511 FAX: (07) 3881 3513. 

CQA/R/21B 
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CUENT: DORMWAY PTY LTD kEPORTNO: 8 

PROJECT: RAILWAY PARADE, BANYO JOB NO: CQA/09/111 

JOB DESCRIPTION: TRENCH BACKFILL DATE: 21 May 2009 

SAMPLE NUMBER D/09/3144 D/09/3145 D/09/3146 D/09/3147 

DATE/TIME TESTED 01/05/09, 1.00pm 01/05/09, 1.05pm 01/05/09, 1.10pM 01/05/09. I.15pm 

DEPTH OF TEST (mm) 150 150 150 150 

DEPTH OF LAYER (mm) - - - - 

LAYER TERMINOLOGY STF24 STF25 STF26 STF27 

TEST LOCATION MR 7/01-8/01, 40m 
off 8/01 

MH 7/01-8/01, 41m 
off 8/01 

MH 7/01-8/01. 42m 
off 8/01 

MH 7/01-8/01. 43ni 
off 8/01 

TEST ELEVATION 0.8m above pipe 1.2m obove pipe 1.6m above pipe 2.0m abdve pipe 

SOIL DESCRIPTION Gravelly Sandy 
Clay 

Sandy Clay Sandy Clay Silty Sandy Clay 

OVERSIZE SIEVE (mm) . 19.0 19:0 19.0 19.0 

OVERSIZE - WET BASIS (%) - - - - 

FIELD mOISTURE CONTENT (%) 21:5 24.0 23.5 25.5 

OPTIMUM MOISTURE CONTENT(%) 21.5 23.0 23.0 25.5 

MOISTURE VARIATION (%) 0.0 1:0 0.5 0.0 

FIELD WET DENSITY (t/m4) 199 2.02 1.95 1.94 

PEAK CONVERTED WET DENSITY (I/m3) 2:07 2.03 2.02 2.04 

MILE DENsITY RATIO / SPEC (%) 95.5 95 99.5 95 96.5 95 95.5 95 

TEST PROCEDURE Field A.S. 1289 5Z.1 

Laboratory A.S. 1289 5.7.1 (Stcindard Compaction). 2.1.1 

TERMINOLOGY LEGEND (5) Subgiode (B) Bose Course (SF) Select Fill (ET) Embankment Fill 

(LSB) Lower Subbase (S8) SUbbdse Course (AT) Allotment Fill (SWTF) Stormweter. 
IF) RU ISTF) SeWer TrenCh Fill Trend's RU . 

Field testing and selection 
with AS 3798 Level 2 guidelines. 
Test locations were not giro'ressionaly 
should be considered as approximate 

of test lOcationS carried out in general accordance 

surveyed Iherefore recorded locations 
only 

. 

At. 
PaATA 

No, 
TECHNICAL 
COMPETENCE 

A BA RC L ibis docurnen1 is issued in accordance with 
HATA" s OCCTEN;MCNOO ,COLNOMM,15. 

. 

sonEc i 7025 

AUTHORISED SIGNATORY 
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St Achs Street Sewage Pump Station (SP087) Upgrade - Operation & Maintenance Manual 

CIVIL QUALITY ASSURANCE (QLD) PTY. LTD. 
GEOTECHNICAL CONSULTANTS 

1/18 LEANNE CRESCENT, LAWNTON, QLD 4501 
OFFICE: (07) 3881 3511 FAX: (07) 3881 3513. 

COA/R/218 

4.- n 
, ; teREPI. 
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CLIENT: DORM WAY PTY LTD REPORT NO: 9 

PROJECT: RAILWAY PARADE. SANYO JOB NO: CQA/09/111 

JOB DESCRIPTION: TRENCH BACKFILL DATE: 21 May 2009 

SAMPLE NUMBER D/09/3148 D/09/3149 D/09/3150 D/09/3151 

DATE/TIME TESTED 01/05/09. 1.20pm 01/05/09. 112501 01/05/09. 1.30pen 01/05/09, 1.35fjrn 

DEPTH OF TEST (mm) 150 150 150 150 

DEPTH OF LAYER (mrri) - - - 

LAYER TERMINOLOGY STF28 STF29 STF30 STF31 

TEST LOCATION MH 7/01.8/01, 44m 
Off 8/01. 

MH 7/01-8/01. 45m 
off 8/01 

MH 7/01-8/01, 46m 
off 8/01 

MH 7/01-8/01, 47M 
Off 8/01 

TEST ELEVATION 2.4m aboVe pipe 2.8m above pipe 3.2m above pipe Final level 

SOIL DESCRIPTION Sandy Clay Sandy Clay Silty Gravel Silty Gravel 

OVERSIZE SIEVE (mm) 19:0 ' 19.0 19.0 19.0 

OVERSIZE - WET BASIS (%) - - - - 

FIELD MOISTURE CONTENT (%) 26.5 24.0 5.0 53 

OPTIMUM mOISTURE CONTENT(%) 26.0 22.5 7.0 7.5 

MOISTURE VARIATION (%) 0.5 1.0 -:2.0 -2.0 

FIELD WET DENSITY {t/m) 203 2.05 2:34 2:39 

PEAK CONVERTED WET DENS(TI, (1/m3) 2.01 2.06 2.53 2.51 

HILF DENSITY RATIO / SPEC ('%) 101.0 95 99.5 95 92:5 95 95.0 95 

TEST PROCEDURE Field A.S. 1289 5.8.1 

Laboratory A.S. 12895.7.1 (Standard Coenpaction), 2.1.1 

TERMINOLOGY LEGEND (s) Subgn:ide, (0) Bose Course (SF) Select Fin (EF) Embankment Fill 

((SB) Lower Subbase (Sal Subbase Course (AF) Allbtrndrit HI (SWTF) StarrnWa ler 
(F) Fill JSTFI SeWer Trench Fill Trench Fill 

Field testing and selection 
with AS 3798 ltsiyel 2 guidelines. 
Test locations were not professionally 
should be considered as approximate 

Ac/ 
A BARCLAY 

of test locations carried out in general accordance 

surveyed therefore recorded locations 
only. 

../ 
NATA 
NO.er 
TECHNICAL 
co 

This dearrneni k !Hued in occaciance with 
NATA' s °co-06Am recuiemenis. 

Accredited for cotrIcEan6e i;AIh 
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AUTHORISED SIGNATORY 

NATA AcCieditotiontla. 4991 
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St Achs Street Sewage Pump Station (SP087) Upgrade - Operation & Maintenance Manual 

CIVIL QUALITY ASSURANCE (QLD) PTY. LTD. 
GEOTECHNICAL CONSULTANTS 

1/18 LEANNE CRESCENT, LA1NNTON, OLD 4501 
OFFICE (07) 3881 3511 FAX: (07) 3881 3513. 

CQA/R/21 B 
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CLIENT: DORM WAY PTY LTD REPORT NO: 10 

PROJECT: RAILWAY PARADE, BANYO JOB NO: CQA/09/111 

JOB DESCRIPTION: TRENCH BACKFILL DATE: 21 May 2009 

SAMPLE NUMBER D/09/3152 D/09/3153 0/09/3154 D/09/3155 

DATE/TIME TESTED 06/05/09, 1020am 06/05/09, 10.25am 06/05/09, 10.30Or-n 06/05/09, 10.35am 

DEPTH OF TEST (rim) 150 150 150 150 

DEPTH OF LAYER (mm) - - - - 

LAYER TERMINOLOGY STF32 STF33 STF34 STF35 

TEST LOCATION MH 8/01-9/01, urn 
off 8/01 

MH 8/01-9/01, 12m 
off 8/01 

MH 8/01L.9/01, 
1.5m off 8/01 

MH 8/01-9/01, 13m 
off 8/01 

TEST ELEVATION 0.8m above pipe 1.2m above pipe 1.6m above pipe 2.0m aboYe pipe 

SOIL DESCRIPTION Silty Cloy Silty Clay Silty Clay Silty Clay 

OVERSIZE SIEVE (mm) 19.0 19.0 19.0 19.0 

OVERSIZE - WET BASIS (%) - - - - 

FIELD MOISTURE CONTENT (%) 24.5 24.5 23.5 28.5 

OPTIMUM MOtSTURE CONTENT(%) 22.5 22.5 21.0 26.0 

MOISTURE VARIATION (%) 1.5 2.0 3.0 2.5 

FIELD WET DENSITY (t/m3) 1.97 1.98 2.01 '2.00 

PEAK CONVERTED WET DENSITY (t/m3) 2.02 2.02 2.08 202 

HILF DENSITY RArio / SPEC (%) 97.0 95 98.0 95 97.0 95 98.5 95 

TEST PROCEDURE Field A.S. 1289 5.8.1 

.laboratciry A.S. 1289 5.7.1 (Standcird Compattion), 2.1.1 

TERMINOLOGY LEGEND (5) Subgrode (B) Bose Course (SF) Select Fill (EF) Embankment Fill 

Lower Subbase (SB)' Subbase. Cburse (AF) Allotment Fit (SWTF).Starenwater 
(F) Fill (STE) SeWer Trench Fill Trench RI 

Field testing and selection 
with AS 3798 Level 2 guidelines. 
Test lOcotioris were not professionally 
should be considered cis. aPProxiinate 

A BARCLAY 

Of test locations carried out in general accordance 

urveyed therefore recorded locations 
only. 

. 
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NATA's accreditation requirement& 
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St Achs Street Sewage Pump Station (SP087) Upgrade - Operation & Maintenance Manual 

CIVIL QUALITY ASSURANCE (QLD) PTY. LTD. 
GEOTECHNICAL CONSULTANTS 

1/18 LEANNE CRESCENT. LA. WNTON. QLD 4501 
OFFICE: (07) 3881 3511 FAX: (O7)3881 3513. 

CQA/R/21B 
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CLIENT: DORMWAY PP( LTD REPORT NO: i 1 

PROJECT: RAILWAY PARADE, BANYO JOB NO: CQA/09/111 

JOB DESCRIPTION: TRENCH BACKFILL DATE: 21 May 2009 

SAMPLE NUMBER 0/09/3156 . 0/09/3157 0/09/3158 . D/09/3159 

DATE/TIME TESTED 06/05/09;10.40am 06/05/09, 10.45arri 06/05/09, 10,50am 06/05/09, 10.55am 

DEPTH OF TEST (mm) 150 150 150 150 

DEPTH OF LAYER (mm) - - - - 

LAYER TERMINOLOGY STF36 STF37 STF38 STF39 

TEST LOCATION MH 8/01-9/01; " 
13.5m off 8/01 

MI-18101-9/01, 14m 
off 8/01 

MN 8/01,9/01, 
14.5m off 8/01 

MH 8/01-9/01, 15m 
off 8/61 

TEST ELEVATION 2.4m above pipe 2.8m above pipe 3.2rn above pipe Final level 

SOIL DESCRIPTION Gravelly Silty Clay Gravelly Silty Clay Silty Clay Gravelly Silty Clay 

OVERSIZE SIEVE (mm) 19.0 19.0 19.0 19.0 

OVERSIZE - WET BASIS (%) - - - - 

'FIELD MOISTURE CONTENT (%) 22.5 19.0 12.5 26.0 

OPTIMUM toOISTURE CONTENT(%) 19.5 19.5 13.0 24.5 

MOISTURE VARIATION (%) 3.0 -0.5 -0.5 1.5 

FIELD WET DENSITY (Um') 2.04 2.09 2.09 2.06 

PEAK CON/ERTED WET DENSRY (t/m) 2.07 2.13 2.14 2.05 

IMF DENSITY RATIO / SPEC (%) 98.5 95 98.5 95 '98.0 95 100.5 95 

TEST PROCEDURE Field A.S. 1289 5.8.1 

Labor016[y A.S. I 289 5.7:1 [Standard Compaction), 2.1.1 

TERMINOLOGY LEGEND IS) Subgrode (B) Base Come {SF) seise-1FM fliF) Embankment Fin 

(La) lower SUbboie (SE) Subbase Course (AF) Allotment Fill ISWTF) Stormwoler 
(F) Fin ISTF) S'eWer trench Fill Trench P8 

Field testing and selection 
with AS 3798 Level 2 guidelines. 
Test io&ations were not Professionally 
should be considered as approximate 

%Z 
A BARCLAY. 

of test locations Canied out in general accordance 

surveyed therefore recorded locations 
only. 
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St Achs Street Sewage Pump Station (SP.087) Upgrade - Operation .& Maintenance Manual 

CIVIL QUALITY ASSURANCE (QLD) PTY. LTD. 
GEOTECHNICAL CONSULTANTS 

1/18 LEANNE CRESCENT; LAWNTON. QLO 4501 
OFFICE: (07) 3881 3511 FAX: (07) 3881 3513. 
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CLIENT: DORMWAY PTY LTD REPORT NO: 12 

PROJECT: RAILWAY PARADE, BANYO JOB NO: CQA/09/111 

JOB OESCRIPITON: TRENCH BAC KFILL DATE: 21 May 2009 

SAMPLE NUMBER D/09/3160 D/09/3161 ' D/09/3162 D/09/3163 

DATE/TIME TESTED 08/05/09, 10.30am 08/05/09, 10.35am 08/05/09, 10.40aen 08/05/09, 10.45am 

DEPTH OF TEST (Trim) 150 150 150 150 

DEPTH OF LAYER (mm) - - - - 

LAYER TERMINOLOGY STF40 STF4I STF42 STF43 

TEST LOCATION MR 8/1-9/1, 41m 
off 8/1 

MH 8/1-9/1, 44m 
off 8/1 

MH 8/1-9/1, 46m 
off 8/1 

MH 8/1-9/1; 48m 
off 8/1 

TEST ELEVATION 0.8m above pipe 1.2m above pipe I .6m above pipe 2.0m above pipe 

SOIL DESCRIPTION Silt'' Sandy Clay Silty Sandy Clay Silty Sandy Clay Silty Sandy Clay 

OVERSIZE SIEVE (mm) 19.0 19.0 19.0 19.0 

OVERSIZE - WET BASIS (5;) - - - - 

FIELD MOISTURE CONTENT (%) 24.5 25.5 26.5 24.0 

OPTIMUM MOISTURE CONTENT(%) 25.0 26.0 26.5 23.5 

MOISTURE VARIATION (%) -as -0.5 0.0 0.0 

FIELD WET DENSITY (t/M3) 2.02 1.03 1.96 1.96 

PEAK CONVERTED WET DENSITY (1/m3) 1.97 200 2.04 2.04 

148F DENSITY RATIO / SPEC (%) 102.5 95 101.5 95 96.0 95 96:0 95 

TEST.PROCEDURE Field A.S. 1289 5.8.1 

Laboratory A.S. 1289 5.7.1 (Standard Compactian), 2.1.1 

TERMINOLOGY LEGEND (S) Subgrode (BI Bose Course (SE) Select Fill (EFL Embankment Fill 

Oil/Lower Subbcise (S81 Subbase Course (AFI Allotment Fill (SWTF) Storrilwater 
(F) Fill liTFI Sewer Trench Fl! Trench Fill 

Field testing and selection 
with AS 3798 Level 2 guidelines. 
Test locations were not professionally 
should be considered as approximate 

1/ 
A BARtLAY 

of test locations carried out in general accordance 

surveyed therefore recorded locations 
only. 
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St Achs Street Sewage Pump Station (SP087) Upgrade - Operation & Maintenance Manual 

CIVIL QUALITY ASSURANCE (QLD) PTY. LTD. 
GEOTECHNICAL CONSULTANTS 

1/18 LEANNE CRESCENT. LAWNTON, QLD 4501 
OFFICE (07) 3881 3511 FAX: (07) 3881 3513. 

. CQA/R/2113 
y.ifAt',:i344-it,V,VOlg.:-Arnz:t.;M:lit'ti:i-TVAlar41,',:gi*:"';f:;:f.:;:NO, ,,.- 71' ' '7.".' 

. 6t: il, :Zuta , ' ! 
-- ' ' 

CLIENT: DORM WAY PTY LTD REPORT NO: 13 

PROJECT: RAILWAY PARADE, BANYO JOB NO: CQA/09/1 I I 

JOB DESCRIPTION: TRENCH BACKFILL DATE: 21 May 2009 

SAMPLE NUMBER D/09/3164 D/09/3165 D/09/3166 D/09/3167 

DATE/TIME TESTED 08/05/09, 10.50om 08/05/09, 10.55oM 08/05/09, 11.00bm 08105/09, 11.05atri 

DEPTH OF TEST (mm) 150 150 150 150 

DEPTH OF LAYER (mm) - - - - 

LAYER TERMINOLOGY STF44 STF45 STF46 STF47 

TEST LOCATION MH 8/19/1, 50m 
off 8/1 

MH 8/1-9/1, 52m 
off 8/1 

MH 8/1-9/1, 54m 
off 8/1 . 

M1-1 8/1-9/1, 56m 
off 8/1 

TEST ELEVATION 2.4m above pipe 2.8m above pipe 3.2m above pipe 3.6m above pipe 

SOIL DESCRIPTION Silty Sandy Clay Silty Gravel Silty Gravel Silty Gravel 

OVERSIZE SIEVE (nn) 19:0 19:0 19.0 19.0 

OVERSIZE - WET BASIS (%) - - - 5.0 

FIELD MOISTURE CONTENT (%) 24.5 5.0 5.0 5.0 

OPTIMUM MOISTURE CONTENT(%) 24.5 8.0 8.5 7.5 

MOISTURE VARIATION (%) 0.0 -2.5 -4.0 -3.0 

FIELD WET DENSITY (t/rm3) 1.99 2.44 2.46 2.45 

PEAK CONVERTED WET DENSITY Ii/ml 2.03 2.51 2.47 2.50 

HIV DENSITY RATIO / SPEC (%) 98.0 95 97.5 95 99.5 95 98.0 95 

TEST PROCEDURE Field AS. 1289 5.8.1 

LObOratory A.S.1289 5.7.1 (Standard Corripaction), 2.1.1 
. . 

TERMINOLOGY LEGEND (S) Subgrode (B) Bose Course (SF) Select Fill (EF) ErnbOnkment Fill 

(LSB) Lower SUbbose (SB) Subbdse Course (AF) Allotment Fill (SWTF) StormWotee 
(F).H11 . 1STF1 Sower Trench Fill Trench FIB 

Field testing and selection 
with AS 3798 Level 2 Odelines.' 
Test locations were not 'bref'eisionally 
should be considered as approximate 

A BARCLAY 

of test locations corned out in general accordance 

surveyed therefore recorded locations 
only. 

NATA 

TECHNICAL 
CMFITENCE 

This document is issued h ocoodance with 
NATA's'aCcreditalhh requirements 

Accreci led tor compliance will, 
GonEc 17025. 

AUTHORISED SIGNATORY 
NATA Accreditation No. 4901 

ab3078ab.doc 
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St Achs Street Sewage Pump Station (SP.087) Upgrade - Operation & Maintenance Manual 

CIVIL QUALITY ASSURANCE (QLD) PTY. LTD. 
GEOTECHNICAL CONSULTANTS 

1/18 LEANNE CRESCENT: LAWNTON, QLD 4501 
OFFICE: (07) 3881 3511 FAX: (07) 3881 3513. 

CQA R 2IB 
,., S..-RZ'hlif*;`;.;01:l.:1.-k:IY:firgfigt'f4:1k1004,7..?.Vitif.AP41`.'igi'g54-X.Z.,46.1-Mt.;:ilffi`415gWi '''. P.F 

-s. FIELD 1DENSITY.4fRATIOt(Ellt 5. '1 TESFREPO RI 
1/21:!.13.;iD1.1::5.4i-.;-`4.4*-1:.::;;;.0e,:?.Zil'*.:1'i..:7k: 

CLIENT: DORM WAY PTY Lib REPORT NO: 14 

PROJECT: RAILWAY PARADE, BANYO JOB NO: CQA/09/11 l 

JOB DEStRiPTION: TRENCH BACKFILL DATE: 21 May 2009 

SAMPLE NUMBER D/09/3168 

DATE/TIME TESTED 08/05/09, 11.10om 

DEPTH OF TEST (mrh) ISO 

DEPTH OF LAYER (mm) - 

LAYER TERMINOLOGY STF48 

TEST LOCATION MH 8/129/1, 58m 
off 8/1 

TEST ELEVATION Final level 

SOIL DESCRIPTION Silty Gravel 

OVERSIZE SIEVE (rrirh) 19.0 

OVERSIZE - WET BASIS (%) - 

FIELD MOISTURE CONTENT (%) 4.5 

OPTIMUM MOISTURE CONTENT(%) 7.5 

MOISTURE VARIATION (%) -2.5 

FIELD WET DENSITY (t/riri) 244 

PEAK CONVERTED WET OENSfTY (I/m3) 2.48 

HILF DENSITY RATIO / SPEC (%) 98.0 . 95 
. . 

TEST. PROCEDURE field A.S. i 289 5.8.1 

Laboratory A.S. 1289 5.7.1 (Standard Compaction), 2.1.1 
. . 

TERMINOLOGY LEGEND pi Subgrade (B Bose Course (SEI Select R11 (EFI Embcinkment All 

(LSB) Lower Subbase (SB) Subbase Course (AF) AlloIrrieni Fill (SWTF) Storniwater 
ISTFI Sewer Trent); nil TrenCh Fill 

' Feld testing and seleCtioh 
with AS 3798 Level 2 gUideOnes. 

Test locations were not professionally 
should be considered as approximate 

A .BARC Y 

Of test locations carried out in general accordance 

surveyed therefore recorded locations 
only. 

NATA 
Nt,f 
TECHNICAL 
COOOMITU/ICE 

. 

This doCument Is issued in aCCordanOe y4th 
NATA!i accreditation readrerneelL 

. . 

accredited for Oompacc;ce with 
tS0/1Ec .17025: 

AUTHORISED SIGNATORY 
NATA Accreditation No..4991 

b30788b.doc 
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St Achs Street Sewage Pump Station (SP087) Upgrade - Operation & Maintenance Manual 

CIVIL QUALITY ASSURANCE (OLD) Pry. LTD. 
. . 

GEOTECHNICAL CONSULTANTS 
1/18 LEANNE CRESCENT, tAWNTON, QLD 4501 
OFFICE: (07) 3881 3511 FAX: (07) 3881 3513. 

CQA R 21 

EIELD DENSLTY RATIO' (EIILF) TEST 
., 

4i ' ' AC,-;'h"!;-:,:Zejtg::::zVAilk--t.i.f;t?'1;.:!:,:!:?-,47&':W.i.:,.!itikir:iteAr51'iA1,1A1A:7:7.4;a0' 

CLIENT: DORM WAY PTY LTD REPORT NO: 15 

PROJECT: RAILWAY PARADE, BANYO JOB NO: CQA/09/111 

JOB DESCRIPTION: TRENCH BACKFILL DATE: 21 May 2009 

SAMPLE NUMBER D/09/3169 0/09/3170 0/09/3171 0/09/3172 

DATE/TIME TESTED 13/05/09, 11.40am 13/05/09, 11.50am 13/05/09, 11:55am 13/05/09, 12.00pm 

DEPTH OF TEST (mm) 150 150 ''150' 150 

DEPTH OF LAYER (mm) - - - - 

LAYER TERMINOLOGY STF49 STF50 STF51 STF52 

TEST LOCATION MH 9/01-10/01, 
20m off 9/01 

im 9/01-10/01; 
21m off 9/01 

MH 9/01:10/01; 
22m off 9/01 

MH 9/0110/01, 
23'm off 9/01 

TEST ELEVATION 0.8m above pipe 1.2m above pipe I .6m above Pipe 2.0m above pipe 

SOIL DESCRIPTION Silty Clay Silly Clay Silty Clay Silty Clay 

OVERSIZE SIEVE (mrri) " ' 19:0 ' '19.0 19.0 19.0 

OVERSIZE .:. WET BASIS (%) - _ - 

FIELD MOISTURE CONTENT (%) 27.0 27.5 27.5 27.0 

OPTIMUM MOISTURE CONTENT(%) 25.0 25.5 25.5 25.5 

MOISTURE VARIATION (%) 2.0 2.0 ' 2.0 1.5 

FIELD WET DENSITY (t/rn) 1.99 1.98 1.98 1.98 

PEAK CONVERTED WET DENSITY pirn31 2.03 2.02 102 2.00 

HILF DENSITY RATIO / SPEC (%) 98.0 95 98.0 95 98.0 95 98.5 95 

TEST PROCEDURE Field A.S. 1289 5.8.1 

Laboratory . A.S. 1289 5.7.1 (Standard ComPaCtion), 2.1.1 

TERMINOLOGY LEGEND Ist SYD.Diade (61.136Se Course (SF) Select FBI (EFI Embankment Ea 

(LSE.) Lower Subbase (Sill SUbbosecourse (AF( Allotment FS (SWTP) StOrniwater 
. . .. (F) Fill ISTFI Sewer Trench Nil Trench Fill 

. Field testing and.selection 
with AS 3798 Level 2 guidelines. 
fest:loci:Ilk:is were not professionally 
should be considered as approximate 

attest locations carried out .in general accordance 

surveyed therefore recorded Iodations 
only. 

..4A. 
NATA 
Ni 
KrAEIVTO RI. 
TECHNICAL 
COMPEICItCe 

A.BARC l' . 
Ths cfc6iment h is.;oeci in ciOcordon6e sialh 

NATA's occrocatolion reciLkemints. 

*corer:H.0d for OOmorlionde irAfh 

. 
150/IEC 17E25. 

AUTHORISED SIGNATORY 
NATA Ae6reditatiOn NO. 4991. 

ob3078ab.doc ' 
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St Achs Street Sewage Pump Station (SP087) Upgrade - Operation & Maintenance Manual 

CIVIL QUALITY ASSURANCE (QLD) PTY. LTD. 
GEOTECHNICAL CONSULTANTS 

1/18 LEANNE CRESCENT, LAWNTON, QLD 4501 
OFFICE: (07) 3881 3.511 FAX: (07) 3881 3513. 

. . 
. .,. . 

:FIELD DENSITY RATIO (HILF) TEST REPORT 

CLIENT: DORMWAY PTY LTD REPORT NO: 
1 6 

PROJECT: RAILWAY PARADE, BANYO JOB NO: CQA /09 /I 11 

JOB DESCRIPTION: TRENCH BACKFILL DATE: 21 May 2009 

SAMPLE NUMBER D/09/3173 D/09/3174 D/09/3175 D/09/3176 

DATE/TIME TESTED 13/05/09, 12.05pm 13/05/09, 12.10pm 13/05/09, 12.15pm 13/05/09, 12.20pm 

DEPTH OF TEST (mm) 150 150 150 150 

DEPTH OF LAYER (mm) - - 

LAYER TERMINOLOGY STF53 STF54 STF55 STF56 

TEST LOCATION MH 9/01-10/01, 
24m off 9/01 

MH 9/01-10/01, 
25m off 9/01 

MH 9/01-10/01, 
26m off 9/01 

MH 9/01-10/01, 
27m off 9/01 

TEST ELEVATION 2.4m above pipe 2.8m above pipe 3.2m above pipe 3.6m above pipe 

SOIL DESCRIPTION Silty Clay Silty Clay Silty Clay Silty Clay 

OVERSIZE SIEVE (mm) 19.0 19.0 19.0 19.0 

OVERSIZE - WET BASIS (%) - - _ 

FIELD MOISTURE CONTENT (%) 28.0 28.5 28.5 26.5 

OPTIMUM MOISTURE CONTENT(%) 26.0 26.5 27.0 24.5 

MOISTURE VARIATION (%) 2.0 2.0 1.5 2.0 

FIELD WET DENSITY (t/mi) 1.94 1.97 1.95 1.98 

PEAK CONVERTED WET DENSITY rtirm 2.00 2.00 2.00 2.01 

HILF DENSITY RATIO / SPEC (%) 97.0 95 98.5 95 97.5 95 98.0 95 

TEST PROCEDURE Field A.S. 1289 5.8.1 

Laboratory A.S. 1289 5.7.1 (Standard Compaction), 2.1.1 

TERMINOLOGY LEGEND (S) Sul:grade (8) Base Course (SF) Select Fill (EF) Embankment HI 
(LSB) Lower Subbase (SB) Subbase Course (AF) Allotment Fill (SWTF) Stormwaler 

(F) Fill jSTFI Sewer Trench Fill Trench RI 
Field testing and selection 
with AS 3798 Level 2 guidelines. 
Test locations were not professionally 
should be considered as approximate 

A BAR 

of test locations carried out in general accordance 

surveyed therefore recorded locations 
only. 

,\ 
NATA 

;WZ Z. 
COMPSTEMZE 

The document is issued is accordance with 
NATA's accreditation negviernenh. 

ACCifaCtiad for cornPkonce .^,h 
ISOnEC 17025 

AUTHORISED SIGNATORY 
NATA Accreditation No. 4991 

ao . oc 
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CIVIL QUALITY ASSURANCE (QLD) PTY. LTD. 
GEOTECHNICAL CONSULTANTS 

1/18 LEANNE CRESCENT, LAWNTON, QLD 4501 
OFFICE: (07) 3881 3511 'FAX: (07) 3881 3513. 

CQA/R 21B 
'-''''...§,14-4v..i;;;;.'..P.II.W4r444wrii:As.itti.51:A3mtaa%fgr*.m.mAr,,..n.,*,w,- ogiti:; v.i.tp--4;;;:,.:::. n. 

:Cf FIELD DENSETYRATLO 
-. ,6-Fee:..-;Ii433:'2...c.tte:474z,:t.:S=1.Zi.726::.1A:OM4::Wi.,,k.Pdrt:i.,,t',i. 

. 
. 

CLIENT: DORM WAY PTY LTD REPORT NO: 17 

PROJECT: RAILWAY PARADE, BANYO JOB NO: CQA/09/111 

JOB DESCRIPTiON: TRENCH BACKFILL DATE: 21 May 2009 

SAMPLE NUMBER D/09/3177 

DATE/TIME TESTED 13/05/09, 12.25pm 

DEPTH OF TEST (mm) 150 

DEPTH OF LAYER (mm) - 

LAYER TERMINOLOGY STF57 

TEST LOCATION MH 9/01-10/01, 
28m off 9/01 

TEST ELEVATION Final level 

SOIL DESCRIPTION Silty Clay 

OVERSIZE SIEVE (MM) 19:0 

OVERSIZE - WET BASIS (%) - 

FIELD MOISTURE CONTENT (%) 28.5 

OPTIMUM MOISTURE CONTENT(%) 26.5 

MOISTURE VARIATION (%) 2.0 

FIELD DENSITY (t/mi) (.97 

'PEAK'CONVERTED WET oF.NSITY WM') 1.99 

HILF DENSITY RATIO -I SPEC (%) 990 95 
. 

_. 
TEST PROCEDURE Field A.S. 1289 5.8.1 

Laboratory A.S. 12895.7.1 IStandard Compaction), 2.1A . 

TERMINOLOGY LEGEND 

. . 

(s) Subgrode (B) Base Course (SF) Select Fill (EF) Embankment Fill 

(LSB) Lower Subbase (S8) Subbase Course (AF) Allotment Fill (SWF) tori-riwoter 
. (F) Fill : ISTFI Sewer Trench Fill . Trench Fill 

Field testing and selection 
with AS 3798 Level 2 gUidelines. 
Test IOCOtiohi were not professionally 
should be considered as approximate 

of test locations abided out in general accordance' 

surveyed therefore recorded locations 
only. 

I#N 
HATA 
Nei 
TECISPUCAL 
CaMfE.TENFE 

A BARC .Y. This dodurnent is issued in 0.CasioisCe wtth 
NATA' s accreditalloh sequin:n:470S. . 

AcrsictlISKI tor compliance with 
ISCWIEC 1702.5.: . 

AUTHORISED SIGNATORY 
NATA Accreditation No..4991. 

-ato3078ab,cloc 
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St Achs Street Sewage Pump Station (SP.087) Upgrade - Operations& Maintenance Manual 

CIVIL QUALITY ASSURANCE (QLD) PTY. LTD. 
GEOTECHNICAL CONSULTANTS 

1/18 LEANNE CRESCENT, LAWNTON, QLD 4501 
OFFICE: (07) 3881 3511 FAX: (07) 3881 3513. 

OQA/R/21 B 

,;:43.;;.:,T-,:6,,::=-. ,:,,-x:Tonis;::,:5::!-..s.,- 
IIFYT , , 

,.,,.f.;:;:,.,:.:,:,.,..,:::,,,,:,,i,,,,,,-.,::*:,:,:::,..!Nm.;. 

CLIENT: DORM WAY PTY LTD REPORT NO: 18 

PROJECT: RAILWAY PARADE, BANYO JOB NO: CQA/09/111 

JOB DESCRIPTION: TRENCH BACKFILL DATE: 21 May 2009 

SAMPLE NUMBER D/09/3178 D/09/3179 D/09/3180 D/09/3181 

DATE/TIME TESTED 14/05/09, 11,45am 14/05/09, 11.50am 14/05/09, 11.55am 14/05/09, 12.00pm 

DEPTH OF TEST (Men) 150 150 150 150 

DEPTH OF LAYER (mm) - - - - 

LAYER TERMINOLOGY STF58 STF59 STF60 STF6I 

TEST LOCATION MH 9/01-10/01, 
20m off 10/01 

MH 9/01-10/01, 
25m off 10/01 

MH 9/01-10/01, 
adm off 10/01 

MH 9/01-10/01, 
35m off 10/01 

TEST ELEVATION 0.8m above pipe 1.2rn above pipe 1.6m above pipe 2.0m above pipe 

SOIL DESCRIPTION Silty Cloy Silty Clay Silty Clay Silty Clay 

OVERSIZE sreyE (mm) 19.0 190 190 19.0 

OVERSIZE WET BASIS (%) - - _ 

FIELD MOISTURE CONTENT (%) 26.0 23.5 25.0 24.5 

OPTimUm mOiSTURE CONTENT(%) 24.0 21.5 23:5 23.0 

MOISTURE VARIATION (%) 2.5 2.0 2.0 1.5 

FIELD WET DENSITY (t/m3) 1.98 1.99 1.99 1.98 

PEAK CONVERTED WET DENSITY (1/M3) 2.04 2.09 2.05 2.05 

HILF DENSITY RAT10 / SPEC (%) 96.5 95 95.0 95 970 95 96.5 95 

TEST PROCEDURE Field A.S. 1289 5.8.1 

Laboratory A.S. 1289 5.7.1 (Standard Compaction), 2.1.1 

TERMINOLOGY LEGEND (S) Subgrade (El) Base Course (SF) Select All (EF) Embankment Fill 

(LSB) Lower Subbase (SB) Subbase Course (AF) Allotment hi (SWTF) StorrnWater 
IF) Fdl .. JSIFI Sev'ter Trench Fli Trench All 

Field testing and selection 
with AS 3798. Level 2 guidelines. 
test lOcations were not professionally 
should be considered as approximate 

of test locations carried out in general accordance 

surveyed therefore recorded locations 
only. 

Aa 
NATA 
N, 
TECHNICAL 
cossAcTrAct 

BAR' Tists docuineSnl Is Issi/ed in occorciancis wan 
NATA's cecrecitaitcc reiHirerneNts. 

Accreled loc domplIoncei wilh 
ECNIEC I 7025. 

AUTHORISED SIGNATORY 
NATA ACdreditation No. 4991 

b3078cb.doc 
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St Achs Street Sewage Pump Station (SP087) Upgrade - Operation & Maintenance Manual 

CIVIL QUALITY ASSURANCE (QLD) PTY. LTD. 
GEOTECHNICAL CONSULTANTS 

1/18 LEANNE CRESCENT, LAWNTON, OLD 4501 
OFFICE: (07) 3881 3511 FAX: (07) 3881 3513. 

,. .N,,,,,,,-,,,:::,,,:::::*:.,...gfwi:4::,a,:v....,;:.;:i*::#2,mxi-,:wgi::,,,,..-v:-..4,- 

LIYONSI, .: RATIO . TEST ' REPORT -... 

___......,_._. 

CLIENT: DORMWAY PTY LTD REPORT NO: 19 

PROJECT: RAILWAY PARADE, BANYO JOB NO: CQA/09/111 

JOB DESCRIPTION: TRENCH BACKFILL DATE: 21 May 2009 

SAMPLE NUMBER D/09/3182 

DATE/TIME TESTED 14/05/09. 12.05pm 

DEPTH OF TEST (rhm) 150 ' 

DEPTH OF LAYER (mm) - 

LAYER TERMINOLOGY STF62 

TEST LOCATION MR 9/01-10/01, 
40m off 10/01 

TEST ELEVATION 2.4m above pipe 

SOIL DESCRIPTION Silty Clay 

OVERSIZE SIEVE (mm) 19.0 

OVERSIZE - WET BASIS (%) - 

FIELD MOISTURE CONTENT 1%) 25.5 

orrimum MOISTURE CONTENT(%I 24.0 
. 

MOISTURE VARIATION (%) 1.5 

FIELD WET DENSITY (t/mi) 1.95 

PEAK CONVERTED WET DENSITY (r/m3) 2.04 

NILE DENSITY RATIO / SPEC (7.) 95.0 95 

TEST PROCEDURE Feld A.S. 1289 5.8.1 

Laboratory A.S. 1289 5.7.1 (Standard ComPaction), 2.1.1. 

TERMINOLOGY LEGEND (S) Subarode (6) Base Course (SF) Select Fill (EF) Embankment Fill 

(ISB) Lower Subbase (SB) Subbosetourse (AF) Allotment HI (SWTF) Stermwoter 
. . . (F) Fill . . ISTFi Sewer Trench Fill Trench HI 

Feld testing and selection 
with AS 3798 Leve1.2 guidelines. 
Test locations were not professionally 
should be considered as approximate / 

A BARCL . 

of test locations carried out in general accordance 

sUrveyed therefore recorded locations 
only. 

"1/4 
HATA 

TECHNICAL 
cpIsennrce 

fhe ciocuin'ent Is }sired in ocdordancewiih 
NASA's act:re:Mellon requirements.. 

AccredIted star cernntlance wItt 
iSOAEC 17025: : 

AUTHORI,SED SIGNATORY 
NATA Accreditation No. 4991 

ôb3O7Bob.doç 
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St Achs.Street Sewage Pump Station (SP087) Upgrade - Operation & Maintenance Manual 

CIVIL QUALITY ASSURANCE (pm) PTY. LTD. 
GEOTECHNICAL CONSULTANTS 

1/18 LEANNE CRESCENT, LAWNION, Qlo 4501 
OFFICE: (07) 3881 3511 FAX: (07) 3881 3513. 

COA/R/218 

p.4.-q,-.n 
eLk, - `01.t64A.4i: 

CUENT: - REPORT DORM WAY PTY LTD 
.. 
N. O: 

- 

PROJECT: RAILWAY PARADE, BANYO JOB NO: tQA/09/111 

JOB DESCRIPTION: TRENCH BACKF1LL DATE: 10 June 2009 

SAMPLE NUMBER 0/09/3511 D/09/3512 D/09/3513 D/09/3514 

DATE/TIME TESTED 26/05/09, 10.30am 26/05/09; 10.35ám 26/05/09, 11.00am 26/05/09, 1 1.05am 

DEPTH OF TEST (mm) ' 150 150 150 150 

DEPTH OF LAYER (mm) - t - - 

LAYER TERMINOLOGY STF63 STF64 STF65 STF66 

TEST LOCATION Mil 10/01-11/01, 
20m off 10/01 

MH 10/01-11/01, 
22ni off 10/01 

MH 10/01-11/01, 
24rn off .10/01 

MH 10/01-11/01, 
26m oft 10/01 

' TEST ELEVATION 0.8M above pipe 1.2rri above pipe 1.6m above pipe 2.0rn above pipe 

SOIL DESCRIPTION Gravelly Sandy 
Cloy 

Gravelly Sandy 
Clay 

Gravelly Sandy 
Clay 

Silly Gravelly Cloy 

OVERSIZE SIEVE (mm) 19.0 19.0 19.0 19.0 

OVERSIZE - WET BASIS (%) - - - -. 

FIELD MOLSRJRE CONTENT (%) 16.0 25.0 24.0 26.0 

OPTIMUM MOISTURE CONTENT(%) 16.0 25.0 23.0 26.0 

MOISTURE VARIATION (%) 
. . 

0.5 0.0 0.5 0.0 

FIELD WET DENSITY (t/r0) 208 2.08 2.06 2.08 

PEAK CONVERTED WET DENSITY Itirr0) 2.19 2.00 2.11 
- 

1.95 
. 

HILF DENSIn itano / spec (%) 950 95 103.5 .95 97.5 95 107.0 95 
. . . . 

TEST PROCEDURE Reid A.S. 1289 5.8.1 

Laborcrtory. A.S. 1289 5.7.1 (Standard Compaction), 2.1.1 
. . 

TERMINOLOGY LEGEND IS) Subgrode (8) Base Course (SF) Select All (EF) Ernbahanent Fill 

psi LOwer Subbase (S8) Stibbase Course (API Mohnen! RI (SWTF) Sterrnwoter 
. (F) Fill ' - LalitzlErjratifl . Trench FIB 

4, 'Held teiting and seleationot 
With AS 3798 Level 2 gUldellnes. 
Test locations were not proiessiorialty. 
should be considered, as approximate 

test locations carried Out Ingeneral'accoidanCe 

surveyed therefore recorded locations 
only. 

. 

. :te 
HATA 
N, 

OCCPCOMO Mt 
TICISMCM. 
COMM-MCI 

A BAR ma dOcumerd b baied IriaCcorckw;ce with 
NATA'1ocaecilationmeNkeinents. 

Accra:111;d kr complain= wah AUTHORISED SIGNATORY 
. NATAAcCreditation No 4991 
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CIVIL QUALITY ASSURANCE (QLD) PTY. LTD. 
GEOTECHNICAL CONSULTANTS 

1/18 LEANNE CRESCENT. lAWNTON, QLD 4501 
OFFICE: (07) 3881 3511 FAX: (07) 3881 3513. 

CQA/R/21 B 

773.17VP ''.4..-TTFTS.---'7' :::..7:74-7.riTA,^7,4711K-TeFti-cF3Y1 V.:,-- - ,i.a.1.7"ail.w.?..,..w.:-7--7-,#.1-7.:-: .1.,,,,,t,-,--WIR71...... - ....;,3,..,,,,,,,.. - A-47f -.,,-,.,,, - 4" 

CUNT: DORM WAY PTY LTD. REPORT NO: 21 

PROJECT: RAILWAY PARADE; BANYO JOB NO: CQA/09/111 

JOB DESCRIPTION: TRENCH BACKFILL DATE: 10 June 2009 

SAMPLENUMBER D/09/3515 'D/09/3516. 0/09/3517 

DATE/T1ME TESTED 26/05/09, 11.10am 26/05/09, 11:15am 26/05/09, 11.20am 

DEPTH OF TEST (Mim) ISO 150 150 

DEPTH OF LAYER (mm) - - - 

LAYER TERMINOLOGY STf67 STF68 . STF69 

TEST LOCATION - MH 10/01-11/01, 
28m off 10/01. 

MH 10/01-11/01, 
30m off 10/01 

MH 10/01-11/01. 
32m off 10/01 

TEST ELEVATION 2.4m above pipe 2.8m above pipe 3.2rn above pipe 

SOIL DESCRIPTION Silly Gravelly Clay Silty Gravelly Clay Silt V Gravelly Clay 

OVERSIZE SIEVE (min) 19.0 19.0 19.0 

OVERSIZE' WET BASIS (%) - 

FIELD MOISTURE CONTENT (%) 29.5 29.5 19.5 

OPUMUM MOISTURE CONTENT(%) 27.5 27.0 19.5 

MOISTURE VARIATION (%) 1.5 '2.0 0.0 

REID WET DENSITY (t/mi) 193 1.93 2.05 

PEAK CONVERTED WEI DENSITY Wm)) 1.96 1.98 2.15 

H1Lf DENSITY RATIO / SPEC (%) 100.5 95 '. 97.5 1. -95 95.5. 95 

JEST PROCEDURE Field A:S. 1289 5.8.1 

laboratory. A.S. 1289 5.7:1 (Standard Cornpoctiori), 2,1.1 
. . . . 

TRIAINOLOGY. LEGEND 1S1 Subgmde (131 base course (sFi select fit 
fl.S8). Lower Subbase (SISI'Subbase Course 1/0 AnotrUeurn3 

. . ISTFISewer Trenah RI 

(BF) ErnbaUlauerlfg. 
Stormwoler (SWTFJ 

Trench AT 

Reld testing and selection 
with AS 3798 Level 2 guidelines. 
Test were not brofesslOholly 
should be considered as approximate 

A BARCLAY. 

of locations carried out in general occOrdance 

surveyed therefore recorded locations 
only. 

$N. 
NATA 
NO# 
TECHMICAL 
cousernms 

ilia elocurnafil II Istuad In caocordonce MTh 
NATA, ocaedilallan requIrernorts .. 

Acca4clied tor cIarnption.c.o vAtn AUTHORISE.) SIGNATORY 

NATA Accreditation No. 4991 
ab3116ab.doc 
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St Achs Street Sewage Pump Station (SP087) Upgrade - Operation & Maintenance Manual 

CIVIL QUALITY ASSURANCE (QLD) PTY. LTD. 
GEOTECHNICAL CONSULTANTS 

1/18 LEANNE CRESCENT. LAWNTON. GILD 4501 
OFFICE: (07)3881 3511 FAX (07) 3881 3513. 

CQA/R/2113 
7i-M4 7 :1.-=.-r'"° *r_i, -41V4;. --t?, 4W&*-,,,,_. - r-... 

AT11:-.---ift2;,z.; '4 Atte ....,_4: 

eta..e...1g. r. -i.a.,....,-..,....v.,4a, 

LTD REPORT NO: 22 

SANYO JOB NO: CQA/09/111 

BACKF1LL DATE: 10 June 2009 

CLIENT: DORMWAY PTY 

PROJECT: RAILWAY PARADE, 

JOB DESCRIPTION: TRENCH 

SAMPLE NUMBER D/09/3518 .D/09/3519 D/09/3520 D/09/3521 

DATE/TIME TESTED 27/05/09, 11.00Om 27/05/09, 11.05am 27/05/09, 11.10gm 27/05/09, 11.15am 

DEPTH OF TEST (mm) 150 150 150 150 

DEPTH OF LAYER (mm) - - - 

LAYER TERMINOLOGY STF70 STF71 STF72 STF73 

TEST LOCATION MH 10/01-11/01, 
3m off 11/01. . 

MH 10/01-11/01, 
4m off 11/01 

MH 10/01-11/01, 
5rn off 11/01 

MH 10/01,11/01, 
6rn oft 11/01 

TEST ELEVATION 0.8m above pipe 1.2rri aboYe pipe 1.6M above pipe ZOm above pipe 

SOIL DESCRIPTION Sandy Silty Gravel Sandy Silty GraYel Sandy SiltyGravel Sandy Silty Gravel 

OVERSIZESIEVE.(rnm) 19.0 19.0. 19.0 19.0 ' 

OVERSIZE- WET BASIS 1%) 2.0 3.0 3.0 2.0 

FIELO'MOISTURE CONTENT (%) 4.5 4.0 4.5 TO 

OPIIPAUM MOISTURE CONTENT(%) 8.0 7.5 8.0 9.0 

MOISTURE VARIATION ( %) '4.0' -3.5 -3.5 -2:0 

FIELD WET DENSITY (t/nii) 2.40 2.39 2.44 2.25 

PEAK CONVERTED WET CERSITY (t /m.1) 
. 2:49 2.50 2.50 2.46 

H1LF DENSITY RATIO / SPEC (%) ' . 96:0 1 95 95.8 95 97.5 95 91.$(FA) 95 
. . 

JEST PROCEDURE Field A.S. 1289 5.8.I 

laboratorY A.S. 1289:5.7.1 (Standard Compaction). 2.1.1 
. . . . . 

TERMINOLOGY1E-LEND (s) Subi;xode CBI Bose Course (SF)Seiect F.0 

(LS81 Lower Subbase (SO) Subbase Course (AFJ Allotment F3 

pm Foiure . - . (F) FR .' . . JSTF1S6ver Trench Fill 

(EF) Embordcrnenthl 
(SWTF) storniwater . 

Trench Fill . 

Feld testingtincl selection 
Vvilh AS 3798 Level 2 guidelines. 
teit locations weie.notProteisiOnalti 
ittOuld be considered as approximate 
The above. results were faxed 

A BAR LA . 

of locations carried but in.genercil accoedcince 

surveyed theretore recorded locations 
only. 

as Prefrninctry to Dcirmway Pty Ltd on 03/06/09. 

,... 
NATA 
\se' 
TECHNICAL. 

s cocunen/ s ued h ccooklcrr.o ,with 
NATA's oOcroceolIon roquIreinenfL 

AccrocNd for corm:Earful ;4h 
. ISOA EC 17021 AUTHORISED;S1GN. ATORY 

NATA Actieditbtion'hio: 4991 
ab3116ab.doc 

132 

Date:- April 2010 Version:- Two Tenix Alliance for Brisbane City Council Water Distribution 

SP087 St Achs Street Nudgee SPS Upgrade OM Manual

Q-Pulse Id TMS1056 Active 10/12/2014 Page 155 of 405



St Achs Street Sewage Pump Station (S13.087) Upgrade - Operation & Maintenance Manual 

CIVIL QUALITY ASSURANCE (QLD) PTY. LTD. 
GEOTECHNICAL CONSULTANTS 

1/18 LEANNE CRESCENT, tAWNTON, QLD 4501 
OFFICE: (07)3881 3511 FAX: (07) 3881 3513. 

CQA/R/21B 
- '7" a L7r-1..i'''m'''F'' ' 

-122IN'lk' 
- 

V'N'ilZti'll-Ar 

CLIENT: DORMWAY PTY LTD REPORT NO: 23 

PROJECT: RAILWAY PARADE. BANYO JOB NO: CQA/09/111 

JOB DESCRIPTION: TRENCH BACKFILL DATE: 10 June 2009 

SAMPLE NUMBER 0/09/3522 D/09/3523 10109/3524 

DATE/RME TESTED 27/05/09, 11.20am 27/05/09, 11.25QM 27/05/09, 11.30am 

DEPTH OF TEST (mm) 150 150 150 

DEPTH OF LAYER (mm) - - - 

LAYER TERMINOLOGY STF74 STF75 STF76 

TEST LOCATION MH 10/01-11/01, 
7rn off 11/01 

MH 10/0111/01, 
8rn off 11/01 

MH 10/01-11/01, 
9motf 11/01 

TEST ELEVATION 2.4m above pipe 2.8m above pipe Final level 

SOIL DESCRIPTION Sandy SiHy Gravel Sandy Silty Grovel Sandy Silty Gravel 

OVERSIZE SIEVE (mm) 19.0 19.0 19.0 

OVERSIZE - WET BASIS 1%) 10.0 10.0 7.0 

BUD MOISTURE CONTENT (%) 6.0 6.0 5.5 

OPTIMUM MOMIRE CONTENT(%) 8.0 8.0 8.5 

MOISTURE VARIATION (%) -2.0 -2.0 -2.5 

FIELD WET DENSITY (t/m3) 2.32 2.34 2_29 

PEAK CONVERTED wEr DEI`DnY (OM 2.46 2.48 2.49 

HILF DENSITY RATIO / SPEC (h) 94.5(FA) I 95 94.5(FA) 95 92.0(FA) 95 

TEST PROCEDURE Reid A.S. 1289 5.8.1 

Laboratory A.S. 1289 5.7.1 (Standard Compaction); 2.1.1 

TERMINOLOGY LEGEND PI Subliode (B) Base Coils° (SF) Select RI (EF) Embankment HI 
(LSB) Lower Subbase (SB) Subbase Cause (AF) Allotment Fill (SWTF) Sibmwater 
(F,611:ailini (9..fill ISElltaiaukeaft All Trench iiii 

Field testing and selection 
With AS 3798 Level 2 guidelines. 
Test locations were not profesSlonatry 
should be considered as cipproXimate 
The above results were faxed 

A BARC 

of test locations carried out in general accordance 

surveyed therefore recorded locations 
onry. 

as preliminary to Dorrnway Ply Ltd on 03/06/09. 

NATA 
NO, 
ASKO= MP 
TECHNICAL 
90/OWTEIICE 

This clocumirj Is hared in accord:nu %fib 
NATA's cr_EtecRolbn reqummenb. 

Accredlecl ice coma:Inca vAIN 

150/I 1702.1 AUTHORISED SIGNATORY 
NATA Accreditortion NO. 4991 

ob3116ab.doc 
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St Achs. Street Sewage Pump Station (SP.0.87) Upgrade - Operation & Maintenance Manual 

CIVIL QUALITY ASSURANCE (QLD) PTY. LTD. 
GEOTECHNICAL CONSULTANTS 

1/18 LEANNE CRESCENT, LAWNTON, QLD 4501 
OFFICE. (07) 3881 3511 FAX: (07) 388I 3513 

CQA/R/218 
1......f...F-;-.7,,,,:,,,..i- 

li,:i.,-::-...:- ---_-.5-4-72:--7%,,,,....I1--7,71r-t-:-:=-70--w-,..A7 '`.3V.:iiz;r .-- ::-.:,;''''.,..-,..1T,r2-1.- 

JOB 

-4.--.:2),-.: I.---,`R":"---1".a.,..- 

CUENT: DORMWAY PTY LTD 

PROJECT: RAILWAY PARADE, BANYO 

JOB DESCRIPTION: TRENCH BACKFILL 

REPORT NO: 24 

NO: CQA/09/1 11 

DATE: 30 June 2009 

SAMPLE NUMBER D/09/4088 0/09/4089 0/09/4090 0/09/4091 

DATE/TIME TESTED 12/06/09; 11.25am 12/06/09, 11.30am 12/06/09, 11.35am 12/06/09, 11.40arn 

DEPTH OF TEST (mm) 150 150 ISO 150 

DEPTH OF LAYER (mm) - - - - 

LAYER TERMINOLOGY STF77 STF78 STF79 STF130 

TEST LOCATION MI-1 5/1-6/1, 20m 
off 5/1 

MH 5/1-6/1, 21m 
off 5/1 

MH 5/1-6/1, 22m 
off 5/1 

MN 5/1-6/1, 23m 
off 5/1 

TEST ELEVATION 0 8m above pipe 12m above pipe I .6m above pipe 7_0m above pipe 

SOIL DESCRIPTION Gravelly Clay Gravelly Clay Gravelly aoy Sandy Gravelly 
Clay 

OVERSIZE SIEVE (rnm) 19.0 19.0 19.0 19.0 

OVERSIZE - WET BASIS (%) - - - - 

FIELD MOISTURE CONTENT (%) 33.0 35.5 30.5 32.0 

OPTIMUM MOISTURE CONTENT(%) 30.5 33.5 27.5 29.0 

MOISTURE VARIATION (%) 2.5 2.0 3.0 3.0 

FIELD WET DENSITY (i/m3) 1.85 1.88 1.87 1.86 

PEAK COW/SITED WET DENSITY (tIart) 1.78 1.80 1.92 1.92 

NILE DENSITY RATIO / SPEC (%) 104.0 95 104:5 95 98.0 95 97.0 95 

TEST PROCEDURE Field A.S. 1289 5.8.1 

Laboratory A.S. 1289 5.7.1 (Standard Compaction). 2.1.1 . 
S. 

TERMINOLOGY LEGEND 151 Subgrode (81 Base Course (SF) Select Fill (a) Embankment RI 
(ISO) Lower Subbase (S8) Subbase Course (AF) Allotment Fl (SWIFT Starrnwoler 

(f) FIR 15TF) Sewer Trench Fill Trench Fili 

Field testing and selection 
with AS 3798 Level 2 guideines. 
Test locations were not professionally 
should be idered as approximate 

LA 

of test locations carried out in general accordance 

surveyed therefore recorded locations 
only. 

.." 
NAPA 
No, 
TECHNICAL 
coupsavniur 

TIN &Oxnard A IntJed In academe vAlb 
HATA 's occrececCon rocutements. 

Accrecirs'an.comoomms.th 
ISOAEC 17021 

AUTHORISED SIGNATORY 
NATA Accreditation No. 4991 

ab316Insb 
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.St Achs. Street Sewage.Putnp Station (SP0.87) Upgrade - Operation, & Maintenance Manual 

CIVIL QUALITY ASSURANCE (QLD) PTY. LTD. 
GEOTECHNICAL CONSULTANTS 

1/18 'LEANNE DRE5d8Nt, LAWNTON, QLD 4501 
&ace (07) 3881 3511 PAX: (07) 3681 3513: 

CQA/R/2l B 

aMITFer ....W"."77Mist-7.':-'f4-.741.S,T, 
?" ..,,,,,r . -s.e4, 

, 

_,E.,- i-- 

' .:ftFXYZ-.:-Z.liv47.173,1471:.-, 

cit-)k...... - ...g-.. z-A-9_4....A4.i-s,-,,t: 

cuing:: DORMWAY PTY LTD REPORT NO: 25 

PROJECT: RAILWAY PARADE, BANYO JOB NO: CQA/09/111 

JOB DESCRiPTION: TRENCH BACKF111 DATE: 30 June 2009 

SAMPLE NUMBER D/09/4092 0/09/4093 D10914094 D/09/4095 

DATE/T1ME TESTED 12/06/09, 11.45om 12/06/09, 11.50am 12/06/09, I I .55arn 12/06/09, 12.030m 

DEPTH OF TEST (mm) 150 1.50 150 150 

DEPTH OF LAYER (mm) - - - - 

LAYER TERMINOLOGY STF81 STFB2 STF83 STF84 

TEST LOCATION MH 5/1-6/1, 24m 
off 5/1 

MH 5/T-6/1, 25m 
off 5/.1 

MH 5/1-6/1; 15m 
off 6/1 

MH5/1-6/1, 16m 
off 6/1. . 

TEST ELEVATION 2.4m above pipe Final level 0.8m above pipe 1.2rn above pipe 

SOIL DESCRIPTION Sandy Clay Sandy clay Sandy Clay Sandy day 

OVERSIZE SIEVE (mm) 19.0 19.0. 19.0 19.0 

OVERSIZE - WET BASIS (%) - - - - 

FIELD maStURE CONTENT (%) 32.0 33.5 34.5 30:5 

ornmumivpSTURE CONTENT(S1 27.5 28.0 29.0 26.0 

MOISTURE VARIATION (%) 4.5 5.0 6.0 5.0 

FIELD WET DENSITY (t/rtr3) 1.92 1.91 i 1.89 1.91 

PEAK CONVERTED WET DENSITY (1/m1 1.97 1.93 1.94 1.9.5 

HILf DENSITT RAT1O / SPEC (%) 100.0 95 . 99.0 95 97.5 95 97.5 95 
. . . . 

TEST PROCEDURE Field A.S. 1289 5.8.1 

Laboratory A.S. 1289 5.7.1 (Standard Compaction], 2.1.1. 
. . 

TERMINOLOGY LEGEND 1s1 Sabgbdo . 
(B) Base Course tsF.1 sabadt Fill (a) Embankment Fill 

(LS8) Lower Subbase (513) Subbase Coarse (AF) Allotment Fill (SWF) Stainwaler 
. . (9 Fill. : 1S1115eW4r Trench Fill .Trench Fe. 

'Feld testing anctselectIon 
with AS 3798 Level 2 guidelines. 
Test locations were not professionaly 
should be considered as atoproidmote 

A BARCLAY 

of test locations carried out in general accordance 

surveyed therefore recorded locations 
only. 

.j 
NATA 

NO" 
TECHNICAL 
COMMIDOCII 

TN; docurINEll NINANt h'occorclancAvAth 
NAIA's occieidlallon requtementi 

AccreciloHl rCi Cocriplionce with 
. !SOAK I Al2i 

AUTHORISED SIGNATORY 
NATA AdereditatiOn No. 4991. 

cib3161rbb 
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Holcim (Australia) Pty Ltd. - Technical Services 
VTRO4 - QC Summary. by Plant/ProdUct Plus Early Age 

01/03/2010 8:14:14 AM 

Search: Concrete Plant = Brendale - Excel Acacia Ridge (Holcim) Concrete Tolling,Brisbane City-(Holcirn) Concrete Tolling ,Alblon (Holcim) Concrete Tolling, Product= 
es322f335, Date Cast-Between 01-Jan-09 And 31-Dec-09 
Plant. 

. . 

Product . Slump 
.AVQ:. 

Wet 
No-.No. 

' 1 Day 
'Ave. 

- 3 Day- - 

1,10. Aye: . No. 
7.Day. 

Min. -Max, AV_O. S.De 'No. 
28-Day 

Min. Max Avo S Dev 
Density 

AVG. S.Dev. 
MPa56 - . 

No - Avg: 

, 
MPa9.1- . 

No Avg: 
-Target 
' Avg.- 

Pred 
-Ave.' 

Fe 
Av 

- Diff Fc - 

No Min. MaxAvo.Min. 
' DIN Target 

Max - Ave. 
6601 ES322F335 70 . 0 . 0 . 0' .1 - 20.5 20.5" :20.5 0.00 . 1 34.0 34.0' .0.00. 0.0 . - :0 . : 0 32 .1 :2.0 2.0 .2.0. 
6701-6322F335. . 65. 0. 0 ."2 .25.0 310 28:0 4.24 2 36.0 41:5' 38.8 3.89' .2340 0.0 - 0- 32 '2 4.0 -9.6. 6.8" 
6706 ES322F335 . 70 ' - 0 .0 0 1. - 25.0 25.0 -25.0 0,00 1 34.0 ' 34.0 34.0 ' .0.00 . 2470 0.0 ' -0 36.3 , 38.1: 32 1 2:0 . 2.0 2.0 -2.3 -2.1 ,-2.3. 
6710 ES322F335 50 0 0 - 0 1 26.5 26.5 26.6 0.00 1 37.8 37.8- 37.8 0.00 2390 0.0 0- 32 .1 5.8 . 5.6 5.8 
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St Achs Street Sewage Pump Station (SP087) Upgrade - Operation & Maintenance Manual 

APPENDIX G - JP RICHARDSON - ITP & QULAITY ASSURANCE 
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St Achs Street Sewage Pump Station (SP087) Upgrade - Operation & Maintenance Manual 

IC MO J & P RICHARDSON INDUSTRIES tgl 
Fenn No. PI017/3 

J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 G) 4 SEcTioAt 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 

F mail: jpngjpr.com.au V I 

SWITCHBOARD & SHEETMETAL INSPECTION REPORT 

Customer Name: -TENIX 
Item: 'Si) 087 SAINT ,VHS ST 

l-1 v.) 

Design 

Drafting 

TASK 

Sheetmetal 
(Refer F1018 for details) 

ainting 

Process 

Min DFT (40 STD) 

Cure Test 

Colour Exterior 

Colour Internal 

Colour Panels 

Cubicle Erection 

Electrical Fitout 
(In accordance with drawings) 

PRODUCT 
DETAIL 

Documents 

Documents 

Switchboard 

Doors 

CeIUPanels 

P(der Wet 

INSPECTED 
BY 

Job No: I13 ti_ I s 34100 
Drawing No: 

ti oio I Cto 0.15 
DATE 

PASS / CORRECTIVE ACTION 

FAIL 
REQUEST OR 
COMMENTS 

ks t4-t 

Inspection & Test 

(Refer to F1019) 

acking 

omments: 

Affix Status Here: - 
Yellow 

Green 

Red 

Awaiting Inspection 

Inspection & Test Passed 

Inspection & Test Failed, Awaiting Rectification 
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St Achs Street Sewage Pump Station (SP087) Upgrade - Operation & Maintenance Manual 

J. & P. RICHARDSON INDUSTRIES PTY. LTD. 
114 Campbell Avenue, WACOL QLD 4076 

Pb: (07) 3271 2911 - Fax: (07) 3271 3623 
E-mail: JprOpr.corn.au 

svvrrcri-Bo ART) / STTEF.TMETAL 
INSPF,CITION CITECKT.IST 

Foul:No. F1018/2 

CLIENT: -7-4-Al/ X JOB NO:24/49 0 
PrioDucr 
if . 

DESCRIPTION: .99ai? 7 59/A/7-4CviS DRAWING & SCBEDULE NUMBERS 

4 ( /e.1, --ceJo --c,-cs--- -5--E.'. GVP4 - , 0 gf IA./ 94.dre- 4r6 

CONSTRUCtION 
QUALITY COMPLIANCE 

wrm DRAWINGS REMARKS OR 
ACTION 

GOOD POOR YES NO 

1. . Folds 

P*--- 

Welds 

3. Edges / File ' 

4. Gauge r 
S. Material . 

6. Ventilation Openings / Filter Bracket V 

7. Equipment Mounting Arrangement 

8. Doors Stiffened V 

Escutcheons and Lexan Covers 

10. Cable Saddles 

11. Grinding 

77. Door Stays Fitted 

13. Earth Studs 

14. Rubber Retainer 

15. Drawing Holder 

16. Mt t Sections 

17. Locking Bars Fitted 

18. External Crevice Welded and Ground 

19. Legend Cards 

20. Generil Conditions Satisfactory 

21. Cabinet Clean 

22. .1.6b Name and Number Marked 

INSPECTED BY: 

AFFIX STATUS HERE 

_t- 
DATE: g o- 

Yellow Awaltini Inspection 
Green Inspected/rested Passed 
Red Inspected/Tested Awaiting Rectification 
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St Achs Street Sewage Pump Station (SP087) Upgrade - Operation & Maintenance Manual 

J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACO', Q1.1.) 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 

E-mail: jprOjpr.com.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 

Form No. F1019/8 

Page I of 

Customer Name: reel ,x, 
Project: Ya, 11 t AS,11$ f- 
J1'12 Job No: M 3 41 co Item: c....,,,s, 4,,,,y, Sofa -,(5,, .5 ' r9-7 
Constructed by Ai\ ( ,,ee ,,,, '...A, Tested by: E- gs- (--)f- Date : /2 - 

eM17t $-il rgr. _,/ 0. .reeFR_ -.,..., . . .. z viN-, 
Main Functional Unit/s Qty 

Qty ,--- 

Size 
Size .-- 

Fuses/O/L 
Fuse Fittings Fuse Size 
Circuit Breakers Qty _- Size -- 0/L 
Neutral Reqd ..- Size -- ID --- 
Earthing Checked ..--- Size --- 
C.T.s Qty Rating 
Meters Qty Rating 
Contactors Qty .-- Rating -- Voltage 

Function Overloads Qty Rating 
Relays Qty .-- Rating --- Voltage .- 
Timers Qty - Rating --- Voltage .-- 
Control Switches Qty .-- Rating ..-- Function r- 
Push Buttons Qty - Rating .-- Function --- 
Pilot Lights Qty Rating Voltage 
Transformers Qty Rating Voltage 
ATT/VFD/Soft Starter Qty ..- Rating . Function ,.-- 
DC Supply Qty ...--- Rating --- Voltage 
Terminals Qty ..--- Size -- ID e--- 

Engraving CV ...-- Size ./. ID .--- 

Cabling Type ,..-- Size ..- ID 7 
Busbars Type Size ID 

Escutcheons / Shrouds Type .- Material IP rating e"" 

S.A. Metering CTs Qty Rating 
S.A Metering Links Type 
S.A. Meters Type .-- Size 
JPR Label Fitted ..- Stamped .-- Safety Stkr / 
Legend Card Qty ...--- Correct 
PLC/Telemetry Qty .- Size .- 
Power Monitor Rela Qt Rating Function 

IP Sealing Rating 
Door Latches/Hinges Qty .--- Type .- Operation p- 
Ventilation Required .- Type .- Operation 
Circuit Schedule Required Fitted Checked 
Terminal Tightness Power .--- Control ....-- Result ,..--- 

Busbar System Clearances Joints 11) 

Earth Continuity Body to E .-- Doors to E ..- Panels to E e- 
Cubicle Cleaned r- 
Paint Finish Intact .-- 

Polarity Check R R I W- W _- B- B . 
Function l'ower e- Control -- PLC/Telem 
Continuity Check Check R - R .- W- W ..- B- B N - N 
Witariarat-Ar7f, -,,,tezigsd.t7w,,,: ,11-1q- ,,,,12.-17, -<4.144 y,..i..;,,, ,jansim 
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"1R 

J. & P. RICHARDSON INDUSTRIES PTV LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 Fax: (07)3271 MD 
E.4061: jpili6ipr.6016.66 

SWITCHBOARD CONTINUITY & INSULATION TEST REPORT 

Fotn, No 1.1019/10 

Page 6 of 6 

Customer Name: "re i5c, 
Project: 9al11f Ar 11 Cj q 
JPR Job No: j\I .0.1? 
Constructed by: 1\1\ C mi 4i Parc/ ff g 

Switchboard: 
11"14, 

Date: 12- / / Cy Tested by: E F- fxbar- 
CONTWEItrirg' 

From To Red White Blue Neutral 

Sketch: 

INSULATION TESTS TO SECTION 8 OF AS3439.I 
Designation 1000 V Test (Mil) 2.5 kV Test ( I min ) 1000 V Test (Me) 

Red to Earth 

White to Earth 

Blue to Earth 

Neutral to Earth 

Svp 
Ce 
Sop 

roc 
500 
cite 

Red to White 5 co 
Red to Blue 
White to Blue 

Comments: 

S'Irt) 
5e0 50e2 
/vla.1115 eo, 
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'JR 

J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WAC01, QI,D 4076 

Ph: (07) 3271 2911 Fax: (07) 3271 3623 

E-mail: jprApr.com.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
EARTH LEAKAGE TEST 

Form Na F1019/8 
Page 5 ore. 

Customer Name: -Teel; x. 
JPR Job No: A, A ?Ls! O0 Item: qt-(4, 0 r e 11, 6.1 sitceeri F 0-7 
Constructed by: C raw ford Tested by: nsor Date: II. kilci 
Test Unit 

_AA 
IMegger RCDT330 'Other 

Circuit Breaker Phase 
Rated Current 

(mA) 
Trip Current 

(m A) 

Trip Time 
(ld) Comments 

30 23 3 
I 30 S 30 2 

R 30 R.3 25. 33 

at a- a5- a c-- 2- 

I 3 30 C a c- 7 

Tc, 3 7 Sr 

et.-1g 23 

6L7-1 72) 0-3 2c 7 

Comments:- 
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J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 

E -mail: jpr(Mjpr.tom.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
VFD & SOFT STARTER SETUP 

Form No r1019!8 
Page 3 of 6 

Customer Name: --ra" i jc 
Project: cit reI f 0 ,i, 5 91- 5"_1./1o,e., ft,.//4 5',62176,-, 
JPR Job No: AA 34/ 00 Item: Sr 19 0 -7 i Drive: 
Constructed by: 1,-A C raL. 4,-Gi Tested by: G- §-4.5.0_,-- Date: IL/qe,,,i 
Drive Type: Ep-eil-ron MS F 2.0 
Drive Rating: co1144.--le.,- 
Drive Setup Details: 

Parameter Setting Function 

200 4 . 

2-10 415V 
al I 6.7 B 

2.12- 1 -! h in 

a 2 i 6 t) I' TC 

2.7 0 t - il. . r 1 2 , r, ..,,, 2- Aire cs 
27 I bavdnzA. 

1- 7 3 0 FF 

71 S P.6 5140 7" ,,,, 
32-0 I 9/6, Mel- lis,d 
7 -15- 

i 
5r- c 410( -r_LP1 

3 7-- ( 3S% 
34-b co 17 (i_pqsc 

All other parameters are default settings. 

Comments: 
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FUR: EMC0381/BL 03/01/03 

JOB SAFETY ANALYSIS 

LIVE LOW VOLTAGE WORK 

PAGE I OF I 

TESTING SWITCHBOARDS AND CONTROL PANELS WITHIN OUR MANUFACTURING PREMISES 

APPROVED BY: Eric McCulloch (WHSO) 

LOCATION: WACOL WORKSHOP DATE: ii.A./4 

AUTHORISATIONS 

Authorisation from person in 
charge 

PERSONAL PROTECTIVE EQUIPMENT 

Long cotton clothing Er- YES 

Insulating work gloves in test B- YES 

Insulating mats / covers in test Er YES 

Switchboard rescue kit in test 0" YES 

TASK 

LIVE LOW VOLTAGE WORK 

TESTING SWITCHBOARDS 
AND CONTROL PANELS 
WITHIN OUR 
MANUFACTURING 
PREMISES 

OPTION 

OPTION 

Isolation points identified and accessible 
Work area clear of obstructions 

Unauthorised access prevented to work area 

P.P.E. is fit for purpose 

Test equipment is fit for purpose 

Written authority to proceed has been obtained from 
a person in charge 
JPR authorisation to conduct live work is current 

Approved dedicated power supply only used for 
testing. 

Approved dedicated power supply in current test 

(A) RCD protected outputs used at power supply 

> RCD protection checked daily prior to use 

> Safety Observer its is not required 

(13) Non RCD protected outputs used at power supply 
> Supervisor consulted prior to use 

> Safety Observer is in attendance 

Er YES 

Er YES 

B YES 

Fir YES 

er YES 

0' YES 

lir YES 

BYES 

Er YES 

YES 

YES 

Er YES 

0 YES 
O YES 

YES 

I understand and am fully aware of the requirements of this job safety analysis. 

Signatures: I. S 2. 3. 5. 
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FIEF: EMC0381/BL 03/01/03 PAGE 1 OF 1 

JOB SAFETY ANALYSIS 

LIVE LOW VOLTAGE WORK 

TESTING SWITCHBOARDS AND CONTROL PANELS WITHIN OUR MANUFACTURING PREMISES 

APPROVED BY: Eric McCulloch (WHSO) 

LOCATION: WACOL WORKSHOP DATE: 11.1..1.sa, 

AUTHORISATIONS PERSONAL PROTECTIVE EQUIPMENT 

Authorisation from person in I YES Long cotton clothing 
charge Insulating work gloves in test 

Insulating mats / covers in test 

Switchboard rescue kit in test 

EY YES 
13- YES 

G YES 

Er YES 
'gnat 

TASK 

LIVE LOW VOLTAGE WORK 

TESTING SWITCHBOARDS 
AND CONTROL PANELS 
WITHIN OUR 
MANUFACTURING 
PREMISES 

OPTION 

OPTION 

Isolation points identified and accessible 
Work area clear of obstructions 

Unauthorised access prevented to work area 

P.P.E. is fit for purpose 

Test equipment is fit for purpose 

Written authority to proceed has been obtained from 
a person in charge 
JPR authorisation to conduct live work is current 

Approved dedicated power supply only used for 
testing. 

Approved dedicated power supply in current test 

(A) RCD protected outputs used at power supply 

> RCD protection checked daily prior to use 

> Safety Observed/1i is not required 

(B) Non RCD protected outputs used at power supply 

> Supervisor consulted prior to use 

> Safety Observer is in attendance 

113' YJ3S 

13' YES 

13' YES 

Br YES 

0" YES 

Er YES 

Er YES 

0' YES 

Er YES 

a' YES 

EY YES 

Er YES 

0 YES 
YES 

YES 

I understand and am fully aware of the requirements of this job safety analysis. 

Signatures: 1. - - ITO ' . 4. 5. 
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0 
rn 

u-i 
co 

LL 

..._,. OTT 
warer& WastPwater 

. 

PERFORMANCE CURVE 
PRODUCT 

NS3102.181 
TYPE 

LT 
DATE ' 

2010-04-15 
PROJECT 

St Achs Pump Station - High Leve 
CURVE NO 

53-423-00-6501 
ISSUE 

5 

POWER FACTOR 

EFFICIENCY 

MOTOR DATA 

1/1-LOAD 

0.82 

-- 

3/440AD 

0.76 
84.5.46 

1/2-LOAD 

0.65 
88.5 % 

RATED 
POWER ..... 3.1 kW 

STARTING, 
.cuRRENT ... 34 A 

FtATED ' 

CURRENT ... 6.3 A 
RATED ' 

. 

SPEED :... 1445 rpm 
TOT.MOM ..OF ' . 

. 

INERTIA..; 0:028 kgm2 
NO. OF 
BLADES - 2 . 

IMPELLER DIAMETER 

158 mm 

MOTOR tt STATOR 

1 811-4AL I, 67D , 

REV 

10 
COMMENTS INLET /OUTLET 

:1150 mm 
FREQ. ' 

. 50 Hz 
PHASES 

3 
VOLTAGE 

416y 
POLES 

4 . 

IMP. THROUGHLET 

--. 

dEARTYPE . RATIO 

-- . I - 
re 

[kVA 

2.4 

2.2 
LL 
I--I 20 

0 1.8 
11 

1.6 

- - --- 
. -. 

wrc 

0 0 
a. il- 

5 L 
0. < 

0 4( 

u: 
u_ 
u, u: _, , 
re 0. 
w 
> D 

--. 

-... 

.... 

''......,.......... 

.....-- 

0 Q. 

DUTY-POINT FLOW Ws] HEAD (m) POWER [kW) EFF. (96] (NPSHR)(ml GUARANTEE 0 ig 
1 43.9 2.60 2.11 (1.80) 56.8 (66.9) 2.9 
B.E.P. 35.6 3.68 2.13 (1.81) 60.1 (70.6) 2:7 ISO 9906/annex A.2 

1- ) 
[n)] 

(NPSHR) z 
. . [m] 

7 
. 

,.. i 
. 

N 
. . 

N 

- 
co 

6 
\ 

... 

"... 

N 
'N. 

r 
N. 

"1. 

N. . 

N.. 
N.. 

6 - EF F. 
%] 

5 

..... 
N. 

N.. 

, 

*.- 

. 

N. N. 
5- 

[ 

a N 
N 

`,.. 
- :. < 

III 
4 

`,.. .; 
N 

4 I 
. 

N. 
. -,. 

. N. -- 

3 0 
- 70 

. . 

3 -60 

2 

.1 - 50 

N. 
N. 

N 

2 -40 

1 

N 
. N' 

". 

30 

. < 1 -- 20 

10 

0 
0 1.0 0. 40 5 [US] 

FLOW 

(NPSHR) = (NPSH3)t margins 

Performance wfth clear water and ainbient temp 40 °C . 

GUARANTEE BETWEEN LIMITS (G) ACC. TO 

ISO 9906/ahnex A.2 
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cn 0 
cn 

in 
co 

ri 

n. 
>- 
U_ 

. 

0 T 'I r 
vioter & VVas-tewatPr 

PERFORMANCE CURVE 
' 

PRODUCT 

NS3102:181 
TYPE 

LT 
DATE . 

2010-04-15 
PROJECT 

St Achs Puinp Station - Low Level 
CURVE NO ' 

53- 423 -00 -6501 
ISSUE 

5 

POWER FACTOR 

EFFICIENCY 

MOTOR DATA 

ill -LOAD 

0.82 
64.0 % 

L_ 

314-LOAD 

0.76 
84.6 % 

1/2-LOAD 

0.65. 
83.6 % 

RATED. 
POWER...... 3.1 kW 

STARTING 
CURRENT ... 34 A 

RATED 
CURRENT ... 6.3 A 

RATED . , , ,. , 
SPEED ,.. 1440 rpm 

TOT.MOM.OF 
INERTIA.:. 0.028 kg m2 

NO. OF 
BLADES 2 

IMPELLER DIAMETER' 

156 mm 

ktoToR4i STATOR 

1811.-4AL I 67b 
REV 

10 
COMMENTS INLET OUTLET 

. . 

-/150 rfim 
FREQ. 

.50 HZ 

PHASES 

3 . 

VOLTAGE 

415 V 
POLES 

4 
IMP: THROUGHLET GEARTYPE 'RATIO 

_..... - 
,, [kvyi 

24 

Ct 
22 

>III 2.0 

0 1.8 

1.6 

W . 

a. t 
a. 
g 
o4, 

u: 
u_ . 

Li. _. , 
iaL.j 5 W2 2 

> D 

... -- -- -- 

lit 
0 0.. 

DUTY-POINT FLOW [Vs] HEAD [m] POWER [kW] EF F. 1%) (NPSHR)[ni] GUARANTEE 0 rc 
1 37.2 3.50 211 (1.80) ' 59.9 (70.5) 2.7 
B.E.P. 35.6 3.66 213 (1.81) 60.1 (70.6) 2.7 ISO 9906iannex A.2 

[m] 
(NPSHR) ii 

... [m] 
o 
a_ 

u: 

7 

'a 
u_ 

al 
co 

6 
N 

N 
. . N 

r 
. . 

N 
. N 

N . 

N. 
N 6 -EFF, 

N. 

N. 
.... 

N. - 

N. 
- N 

Ph] 

C1 
.... N . 

< N. 

... 

3 iii111111/46 
76 

-411111111.111.110011.Will 71"' 3 -60 

s.... 

N 
N. ." 

' 

, 5P 

N. 

N ,;. 

2 .. 40 

1 

N . . 

N . 

. 
- 

30 

N. 
N 

1 -20 
- 10 

. . 

10 20 30 .40 50 60 [US] 

LOW 

.0 

(NPSHR) =:(NP.SH3) + Margin§ 

Performance with clear Water and ambient temp 40 °C. . 

GUARANTEE BETWEEN LIMITS (G) ACC. TO 

ISO 9906/annex' A:2, .. 
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Techrtid.01 specification 
Submersible pump N. 3102 50 Hz 

Flygt 

<2,) ITT Industries 
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N 3102 

N 3102 
Product 
Submersible pUrhp for pumping, dean water, surface water and waste 
water containing solids or long-fibred material. 

Denomination 
Product code 

Installation 

Impeller characteristics 

Process data 
Liquid temperature 

Depth of immersion 

The pH of the pumped liquid 

Liquid derialty 

MOto.r data 
Frequency 

InaulatiOn class 

Voltage variation 

- Continuously running 

- intermittent running 

Voltage imbiliance between Phases 

No. of starts/hoUr 

Cable 
Direct-On-line start 
suBCiu3® 

. . 

Y/D'start 
suiscie0 

3102.181 

(High chroinium) 3102.185 

P, S, T, Z, L 

LT, MT, SH 

max +40 °C 

max 20 m 

pH 5,5-14 

max. 1100 kg/m3 

50 Hz 

H (+180 °C) 

max t 5% 

max 10% 

mix 3% 

max 30 

4G2,5 mm? 

4G2,5+2 i1 .5 mm2 

7G2,5 mm2 

7G2,5+2x1,5 mm2 

Monitoring equipment 
Thermal contacts opening temp. 

Material 
Impeller (.181) 

Impeller (185) 

Puinp haising 

Stator housing 

Shaft 

O -ring, 

Mechanical face seals 

125 °C 

Cast iron 

High chromium cast iron 

Cast Iron 

Cast Iron 

Stainless steel 

Ntrile itibber 

Alternative Inner seal Outer seal 

1 Aluminium oxide/ . ' Aluminium oxide/ . 

corrosien resistant Corrosion resistant 
tungsten carbide . tungsten carbide 

2 Aluminium oxide/ Corn:Sion resistant 
Corrosion resistant tungsten carbide/ 
tungsten carbide COrrosion resistant 

tungsten carbide 

3 Corrosion resistant Aluminium oxide/ 
tungsten carbide/ . - Corrosion resistant.' . 

Corrosion resistant 
tungsten. carbide - 

tungsten carbide, 
- ' - 

4 Corrosion resistant Corinsion.Iesistant 
tungsten carbide/ tungsten carbide/ 
Corrosion resistant Corrosion resistant 
hingateri carbide tungsten carbide 

Surface Treatment 
All cast parts are primed with a water-borne primer. The finishing coat 
is a hIghsolid two pack paint. 

Weight 
See dimensional drawing. 

Option 
3102.090 

3102.095 

oiarm liquid version on request 

Leakage sensor in stator housing 

Leakage sensor in Oil housing 

Surface treatment 

Other cables 

Zinc anodes 

Acce$sorie 

Ex. proof design 

(High chromium) Ex. proof design 

FLS 

CLS 

Epoxy treatment 

Discharge connections, adapters, hose connections and other 
mechanical accessories. 

Electrical accessories such as puinp controller, control panels, starters. 

See separate booklet a wWw.11ygt.com, for further information. 
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N 3102 

LT-Motor rating and performance 
curve 

o 
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.- 
2 

° g. 
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'0 omE 
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11 
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vi 8 

2 g .- 

a. 

7i 

z o 
72 

w Z 0 
2 
0. 
x 

W Installation 
p S 

400 V 50 Hz, 3 -, 1460 r/min 
421 

4231 

2,4 

2,4 

5,7 

5,7 

40,0 

40,0 

0,71 

0,71 

400V 50 Hz, 3 -, 1450 /min 
420 

421 

4231 

3,1 

3;1 

3,1 

6,8 

6,8 

6,8 

40,0 

40,0 

40,0 

0,78 

0,78 

0,78 

. 

Y/D starting arrant is roprOxlmatey 1/3 or 0 Martin arrant 

I Only .181 

MT-Motor rating and performance 
curve 
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-u, Installation 

F :s. T Z 

400.V 50 Hz, 3 :-; 1460 /min 
4621 

463 

4641 

2,4, 

2,4 

24, 

5,7 . 

5,7 

5, 

40,0 

40,0 

4010 

0,71 

0,71 

0,71 

400 V 50.Hz, 3 -;1450 r/min 
4601 

461 

4621. 

463 

4641 

3,1 

3,1 

3,1 

3,1 

3,1 ' 

6,8 

6,6 

6,8 

6,6 
6,8 

40,0 

40,0 

40,9 

40,0 

40;0 
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0,78 

0,78 

0,76 

9,78 

Y/El starting curreni is eportacimateer 1/3 01 0 atm* current 
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im- 

421 

H [en] 

Li- 

10 20 30 40 50 60 70 
[us] 

Puirtohousing with outlet 100 ran 
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N 3102 

SH-Motor rating and perfornnance 
curve 

z 

T. 

E 
0 

0. 
.0 

K' 

Z 
e 
s 

-0 

CC 

e 
s 
o 
F - 
h 

as 
on 

- 
C 

is 

CD 

ch. 

O 

= 
to 

> 

0 tt. 

ic 
W Installation 

P I S. 
400 V, 50 H , 3 -; 2850 r inln, 2 Pole's ' 
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4.2 
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N 3102 

Dimensional drawing 
All drawings are available as Acrobat documents (pdf) 
and Auto Cad drawings (.ctWg). Download the drawings 
from WwWflygt:COM or contact your ITT Flygt 
representative for more informatiOn. 

All dimensions are in mm. 

LT, P-installation LT, P-installation 

6 
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N 3102 

LT, S-installation 

LT, T-installation 

41n. *mg 

igaiF Cegi 

LT, S-installation 

LT, T-installation 

7 
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N 3102 

LT, Z-installation 

MT, P-installation 

LT, Z-installation 

MT, S-installation 

8 
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N 3102 

MT, T-installation 

,. 

IIIIIIA 
1112 

22212742 0323 

1e. 

ri 

HT- SH, P-installation 

MT, Z-installation 

9 

Oil 103 

1.-nr= r.- 

HT- SH, S-installation 
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Tempera/ant Liquid 
Antlyrit 

litestizticm Bynum Benton 

Brief Operating Instructions 

Ptoline Promag 50 
Electromagnetic Flow Measuring System 

KA026D/06/m/09.07 
71061851 

These Brief Operating Instructions are not intended to replace the 
Operating Instructions proyided in the scope of supply. 
Detailed information is provided in the Operating Instructions and 
the additional documentation on the CD-ROM supplied. 

The complete device documentation consists of: 

These Brief Operating InstrUctions 
Depending on the deVice version: 
- Operating Instiudion§ and the Description of Device Functions 
- Approvals and safety certificates 
- Spedal safety Instructions in accordance with the approvals for 

the device (e.g. explosion protection, pressure equipment 
difecthe etc.) 

- Additional device-specific information 

Endress+Hauser 
People for Process Automation 
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1 Safety instructions 

1.1 Designated use 

The measuring device is to be used only for measuring the flow of conductive liquids in dosed 
pipes: A minimum conductivity of 20 RS/cm 0 required for measuring den ineralized water. 
MoSt liqUids can be measured as of a minimum conductivity of 5 RS/an. 
Any use other than that described here compromises the safety of persons and the entire 
measuring system and is, therefore, not permitted. 
The Manufacturer is not liable fOr damage caused by improper or non-designated use. 

1.2 Installation, commissioning and operation 

The measuring device must only be installed, connected, commissioned and Maintained by 

qualified and authorized specialists (e.g. elettrical technitians) in full compliance with the 
instructions in these Brief OpeMting Instructions, the applicable norms, legal regulations and 
certificates (depending on the application): 

O The spedalists must have read and understood these Brief Operating Instructions and must 
follow the instructions they Contain. If you are Unclear on anything in these Brief Operating 
InStructions, yOu must read the Operating InstructlonS (on the Cl/120M). The Operating 
InXtructiOns;prOvide detailed information on the measuring device. 
The measuring device shotild only installed in a de- energized state free from outside loads or 
Strain. 
The measuring device may only be modified if such work is expressly permitted in the 
Operating hiStructions (on the CD-ROM). 
Repairs may only be performed if a genuine spare parts kit is available and this repair work is 

expressly permitted. 
If performing welding work on the piping, the welding unit may not be grounded by means 
of the measuring device. 

1.3 Operational safety 

The measuring device is designed to meet state-of-the-art safety requirements, has been 
tested, and left the factory in a condition In which it is safe to operate. Relevant regulations 
and European standards haVe been observed. 
Observe the. technical data on the nameplate! 
The technical staff ping ensure that therneasuilng device haS been correctly wired and 
grounded. as per the wiring diagrams.. 

With regard to speCial fluids, including fluids used for cleaning, Endress+Hauser will be haPpy 
to aSsist.in clarifying the corrosion - resistant properties of wetted materials: 
HOwever;minor, changes In .temperature, .concentration or In the degree of contamination in 
the procesX may result in variations-in corrosion resistance. 

Endress+Hauser 3 
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For this reason, Endress+Hauser does not accept any responsibility with regard to the 
corrosion resistance of wetted materials in a specific application. The user is responsible for 
the choice of suitable wetted materials in the process. A Sensor version which allows the 
sensor houSing be monitored should be used for critical fluids. 
Hazardous areas 
Measuring devices for use in hazardous area are labeled accordingly on the nameplate. 
Relevant natlonal regulations must be observed when operating the device in hazardous areas. 
The Ei documentation on the CD-ROM is an integral part of the entire device documentation. 
The installation regulations, connection data and safety instructions provided in the Ex 
documentation must be obserVed. The symbol and name on the front page provides 
information on the approval and certification (e.g. Europe, <S> USA, e Canada). The 
nameplate also bears the documentation number of this Ex documentation 
For measuring systems used In SIL 2 applications, the separate manual on functional safety 
(on the CD-ROM) must be observed. 
Hygienic applications 
Measuring devices for hygienic applications have their own special labeling. Relevant national 
regulations must be observed when using these devices. 
Pressure Instruments 
Measuring devices for use in systems that need to be monitored are labeled accordingly on the 
nameplate. Relevant national regulations must be observed when using these devices. The 
documentation on the CD-ROM for pressure instruments in systems that need to be 

monitored is an integral part of the entire device documentation. The installation regulations, 
connection data and safety instructions provided in the Ex documentation must be observed. 
Endress+Hauser will be happy to assist in clarifying any questions on approvals; their 
application and Implementation. 

1.4 Safety conventions 
A Warning( 

"Warning" indicates an action or procedure which, if not performed correctly, can result in injury 
or a safety hazard. Comply strictly with the instructions and proceed with care. 

6 Caution! 
"Caution" indicates an action or procedure which, if not performed correctly, can result in 
incorrect operation or destruction of the device. Comply strictly with the instructions. 

CtL Note! 

"Note" indicates an action or procedure which, if not performed correctly, can have an indirect 
effect on operation or trigger an unexpected response on the part of the device, 

4 Endress+Hauser 
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Praha prOmag 50 Inst-allatiOn 

2 histallation 

2.1 Transporting to the measuring point 
Transport the measuring device to the measuring point in the original packaging. 
Do not remove the covers or caps until immediately before installation. 

2.1.1 Transporting flanged devices DNS 300 (5_ 12") 

AC0373I 

l0007409 

To transport the unit, use slIngs.sfung around the process 
connections or use lugs [if available). 

A \ Warning! 
Risk of injury! The device can slip. 
The center of gairity of the measuring device may be 

higher than the holding points of the slings. 

Always ensure that the device cannot slip or turn around 
Its axis. 

Do not lift measuring devices by the transmitter housing 
or the connection housing in the case of the remote 
version. Do not use chains as they could damage the 
housing. 

2.1.2 Transporting flanged devices DN > 300 (> 12") 

Use only the metal eyes provided on the flanges to transport, lift or position the sensor in the 

6 Caution! 
Do not attempt to lift the sensor with the tines of a fork-lift truck beneath the metal casing! 
This would buclde the casing and damage the internal magnetic coils. 

1111111 

2 .z 

CO01153 

Endress+Hauser 5 

168 

Date:- April 2010 Version:- Two Tenix Alliance for Brisbane City Council Water Distribution 

SP087 St Achs Street Nudgee SPS Upgrade OM Manual

Q-Pulse Id TMS1056 Active 10/12/2014 Page 191 of 405



St Achs Street Sewage.Purnp Station (SP0.87) Upgrade - Operation & Maintenance Manual 

Installation Pio line Prornag 50 

2.2 Installation conditions 

2.2.1 Dimensions 

For the dimensions of the measuring device, see the associated Technical Information on the 
CD-ROM. 

2.2.2 Mounting location 

The accumulation of air or formation of gas bubbles in the measuring tube can result in an 
increase in measuring errors. 
For this reason avoid the f011owing mounting locations in the pipe: 

At the highest point of a pipeline. Risk of air accumulating! 
Directly upstream from a free pipe Outlet in a down 

liX01134 

Installation of pumps 

Do not install the sensor on the intake side of a puinp. This precaution is to avoid low pressure 
and the consequent risk of damage to the lining of the measuring tube. It Might be necessary to 
use pulse dampers in systems incorporating piston pumps, piston diaphragm pumps or peristaltic 
pumps. 

Information on the measuring system's pressure tightness and resistance to vibration and shock 
can be found in the Operating Instructions of the CD-ROM. 

10003203 
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Partial* filled pipes 

Partially filled pipes with gradients necessitate a drain -type configuration. 
The empty pipe detection (EPD) function offers additional protection by detecting empty or 
Partially filled pipes. 

6 Caution! 
Risk of solids accumulating! Do not install the sensor at the lowest point in the drain. It is 

advisable to instill a Cleaning vAlVe. 

25x pN 

6P1, Dr, 

/0000155 

Installation in a partially filled pipe 

Down pipes 

InStall a siphon or a vent valye dostream of the sensor in down pipes longer than 5 meters 
(16 ft). This precaution is to avoid loW pressure and the consequent risk of damage to the lining 
of the measuring tube. This measure also prevents the syStem losing prime, which could cause 
air pockets. 
For Information on the pressure tightness of the measuring tube lining, see the Operating 
histruCtions on the CD-ROM. 

A00011257 

Measures for Installation In a down pipe (11 > 5 rn/I 6 ft) 

I. Vent valve 

2. Siphon 

Endiess+Hauser 7 
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2.2.3 Orientation 

An optimum orientation helps avoid gas and air accumulations and buildup in the measuring 
tube. The measuring devite, nevertheless, supplies a range of functions and tocilS to measure 
probleMatic fluids correctly: 

Electrode cleaning circuitry (ECC) to prevent electrically conductive deposits in the 
Measuring tube, e.g. for fluids causing buildup 
Empty pipe detection (EPD) for detecting Partially filled measuring tubes, e.g. in the case of 

degassing fluids Or varying process pressures 
Exchangeable measuring electrodes for abrasiVe fluids (only Promag W) 

Verticil orientation 

A000111511 

Horizontal orientation 

This orientation is optimum for self-emptying piping 
systems and when using empty pipe detection [EPD) or 
open electrode detection [OED). 

The measuringeledrode plane should be horizontal. This prevents brief insulation of the two 
electrodes by entrained air bubbles. 

6 Caiitioni 
In the case of horizontal empty pipe detection only works correctly if the transmitter 
housing is facing upwards. Otherwise there is no guarantee that empty pipe detection will 
respond if the Measuring tube is only partially filled or empty. 

100011131 

I . EPD electrode for empty pipe detection 
(not for Promag H, DN 2 to 8, 1/12" to 5/16"). 

2. Measuring electrodes for signal detection 

3. Reference electrode for potential equalization 
[not for Promag H) 

8 Ebdress+Hause 

171 

Date:- April 2010 Version:- Two Tenix Alliance for Brisbane City Council Water Distribution 

SP087 St Achs Street Nudgee SPS Upgrade OM Manual

Q-Pulse Id TMS1056 Active 10/12/2014 Page 194 of 405



St Achs Street Sewage Pump Station (SP.087) Upgrade - Operation & Maintenance Manual 

Prolirie Promag 50 Mitallation 

Inlet and outlet runs 

If posSible, Install the sensor upstream from fittings such as valVes; T-pieces, elbows; etc. 

10006160 

The following inlet and outlet runs must be observed In 

order to meet accuracy specifications: 
Inlet run: 2 5 x DN 
Outlet run: 2 2 x DN 

2.2.4 Vibrations 

Secure and fix both the piping and the sensor if vibrations are severe. 

ADD012 01 

Endress+Hauser 

Measures to prevent device vibration 
IL > 10 61/33 ft) 

Caution! 
It Is adVisable to Install the sensor and transmitter 
separately If vibration Is excessively severe. For 
Information on the permitted shock and vibration 
resistance, see the Operating instructions on the 
CD-ROM. 
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2.2.5 Foundatioin, supports 

If the nominal diameter is DN z 350 k 14"), mount the sensor on a foundation of adequate 
load-bearing strength. 

0 Caution! 
Risk of damage! Do not support the weight of the sensor on the metal casing. 
ThiS would buckie the casing and damage the internal magnetic coils. 

2.2.6 Length of connecting cable 

A0002163 

Comply with the following instructions in order to ensure correct measuring results: 
Secure the cable run or route the cable in an armored conduit Movement of the cable can 
falsify the measuring signal, particularly if the fluid conductivity is low. 

Route the cable well clear of electrical Machines and switching elements. 
Enstire potential equalization betWeen the sensor and transmitter, If necessary. 
The permissible cable length L. depends on the fluid conductivity. 

[mS/cm] 
200 

100 

5 

I 

I 

I I [m] 
10 100 200 L max 

[ftl 
0 200 406 600 

AOXII 114 

Gray shaded area = permissible 
range 

length of connecting 
cable in 

Fluid conductivity in h.LS/cml 
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2.3 Installing the Promag W sensor 

Ck6, Note! 
Screws, nuts, seals, etc. are not Included In the scope of 
supply and niust be supplied by the customer. 

The sensor is In Stalled between the two pipe flanges: 

The requisite torques must be obsrved 
-> Page 14 ff. 

Information on the Installation of additional ground 
disks -) Page 11 

2.3.1 Sealt 

CoMply with the following instructions when installing seals: 
Hard rubber lining additional seals are always required! 
POlyurethane additional seals are recommended, 
For DIN flanges, only Use seals to DIN EN 1514-1. 
Make sure that the mounted seals do not protrude into the piping cross-section. 

CautiOni 
Risk of short circuit! 
Do not use electrically conductive sealing compounds such as graphite! An electrically 
conductive layer could form on the inSide of the measuring tube and short-cirCuit the measuring 

2.3.2 Ground cable (DN 25 to 2000, 1" to 78") 

If necessary, special ground cables can be ordered as accessories for potential equalization. 

2.3.3 Mounting ground disks (DN 25 to 300, 1" to 12") 

Depending on the application conditions, e.g. in the case of lined or floating pipes, it may be 
necessary to also mount ground disks between the sensor and the pipe flange for potential 
equalization. Ground disks can be Ordered from EndreSs+Hauser as a separate accessory. 

Caution! 
When using ground disks (incl. seals), the face -to -face length is increased! For information on 
the dimensions, see the associated Technical Inform akin on the CD-ROM. 

a Hard rubber lining -Y additional seals must be mounted both between the sensor and ground 
disk as well as between the ground disk, and pipe flange.' 
Polyurethane lining additioiaal seals must be Mb-tinted between the ground disk and pipe 
flange. 

Endress+Hauser 11 
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1.00)0161 

1. Place the grotinddisk and the additional seals between the measuring deVice flange and pipe flange (see graphicj. 

2. Iniert the screws through the flange bores. Tighten the nuts so that they are still loose. 

3. Now, rotate the ground disk as shown in the graphic until the handle strikes the screws. This correctly centers the 

gtound disk automatically. 

4. Tighten the screws to the required torque -> Page 14 

5. Wire the ground disks In accordance with the grounding concept of the plant. 

2.4 Installing the Prornag P sensor 

6 Caution! 
The plates mounted on the two sensor flanges protect the PTFE which is turned over the 
flanges and, consequently, should not be removed until immediately prior to mounting the 
sensor. 
The protective plates must always remain mounted while the device is In storage. 
Make sure that the lining at the flange is' not damaged or removed. 

Loos 6s 

12 

t Note I 

Screws, nuts, seals, etc. are not Included In the scope of 
supply and must be supplied by the customer. 

The sensor is Installed between the two pipe flanges: 
The requisite torques must be observed 
-e Page 14 ff. 

InfOrmation on the Installation of additional ground 
disks -> Page 13 

Endress+Hauser 
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2.4.1 Seals 

Comply with the following instructions when Installing seals: 
NO seals are required for PFA or PFTE measuring tube lining. 
For DIN flanges, Only use seals to DIN EN 1514-1. 

o Make suie that the mounted seals do not protrude into the piping cross-section. 

Caution! 
RISk of short circuit! Do not use electrically conductive sealing compounds such as graphite! An 
elecn'ically:caiducthie layer could form On the inside of the measuring tube and short-circUit the 
measuring 

2.4.2 rinind cable (DN 15 to 600,' to 24") 

If necessary, special grOtuid cables can be ordered as accessories for potential equalization. 

2.4.3 Mounting ground disks (DN 15 to 300, W to 12") 

Depending on the application conditions, e.g. in the case of lined or floating pipes, it may be 

necessary to also mount ground disks between the sensor and the pipe flange for potential 
equalization. Ground disks can be ordered from Endress+Hauser as a separate accessory. 

6 Caution! 
When using ground disks (incl. seals), the face-to-face length is increased! For information on 

the dimensiMis, see the associated Technical Information on the CD-ROM. 
Pitt and PFA lining -> additional seals must be mounted between the ground disk and pipe 
flange. 

100011117 

1. Place the ground disk and the additional seal(s) between the device flange and the pipe flange. 

2. insert the screws through the flange bores. Tighten the nuts so that they are still loose. 

3. Now rotate the ground disk as shown In the graphic until the handle strikes the screws. This correctly centers the 

ground disk automatically. 

4. Tighten the screws to the required torque -v Page 14 

5. Wire the ground disks in accordance with the grounding concept of the plant. 

Enthess+Hauser 13 

176 

Date:- April 2010 Version:- Two Tenix Alliance for Brisbane City Council Water Distribution 

SP087 St Achs Street Nudgee SPS Upgrade OM Manual

Q-Pulse Id TMS1056 Active 10/12/2014 Page 199 of 405



St Achs. Street Sewage Pump Station (SP087) Upgrade - Operation & Maintenance Manual 

Installation Praline Promag 50 

2.5 Tightening torques for Promag W and Promag P 

The tightening torques listed below, are for lubricated threads only. 
Always tighten the screws uniformly and in diagonally opposite sequence. 
Overtightening the screws Will deform the sealing faces or damage the seals. 
The values listed below apply only to pipes not subjected to tensile stress. 

2.5.1 Tightening torques for pressure ratings in accordance with EN (DIN) 

Nominal 
diameter 

1mm] 

. EN (DIN) 

Pressure 
rating 

[bar] 

- 

Screws . 

- 

Promaglk- 

. Hard rubber 

Max. tightening 

- 

Polyurethane 

torque [Nm] 

Promag 

FITE 

- - 

P 

PFA 

15 PN 40 4 x M 12 - - .11 - 
25 PN 40 4 x ivi 12 - 15 26 20 

32 PN 40 4 x M16' - 24 41 35 

40 PN 40 4.x M 16 - 31 52 47 

50 PN 40 4 x MI6 - 65 59 

65 * PN 16 8xM16 32 27 43 40 

65 PN 40 8 xM 16 132 27 43 40 

80 PN 16 8 x M16 40 34 53 48 

80 PN 40 8 x M16 40 34 53 48 

100 PN 16 8 x M 16 43' 36 57 51 

100 PN 40 8 x M 20 59 50 78 70 

125 PN 16 8 xMl6 56 48 75 67 

125 PN 40 8 xM24 83 71 III 99 

150 PN 16 8 x M 20 74 63 99 85 

150 PN 40 8 x M 24 104 88 136 120 

200 PN 10 8 xM20 106 91 141 101 

200 PN 16 12 x M20 70 61 94 67 

200 PN 25 12 x M24 104 92 138 105 

250 PN 10 12 x M20 82 71 110 - 
250 PN 16 12 x M24 98 85 131 - 
250 PN 25 12 x M27 150 134 200 

300 PN 10 12 x M20 94 81 125 

300 . PN 16 .12 xM24 134 118 179 - 
300 PN 25 16 x M27 .153 138 204 - 
350. PN 10 16 x M20 112 118 188 -. 

350 PN 16 16 xM24 152 i 65 254 '- 

350 PN 25 1.6 x M30 .227 252 380 - 
400 PN 10 16 x M24 151 167 '260 .- 

400 PN 16 16 xM27 193 215 330 - 
400 PN 25 16 x M33 289 326 488 - 
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Nominal 
diameter 

- [mm] 

EN (DIN) - 

Pressure 
rating 

[bar] 

Screws 

. 

Promag 

Hard rubber 

Max. tightening 

W 

Polyurethane 

torque [Nm] 

Promag 

PTFE 

P 

PFA 

450 PN 10 20 x M 24 '153 133 235 - 
450 ' PN 16 20 x M 27 ' 198 196 300 

450 PN 25 20 x M 33 256 253 385 - 
500 PN 10 20 xM 24 155 171 265 

500 PN 16 20 x M 30 275 300 448 - 
500 PN 25 20 x lvl 33 317 360 533 

600 PN 10 20 x hol 27 206 219 345 - 
600 * PN 16 20 xM33 415 443 658 

600 PN 25 20'x M 36 431 516 731 - 
700 PN 10 24 x M 27 246 246 

700 PN 16 24 xh433 278 318 - - 
700 PN 25 24'x M 39 449 507 - - 
800 PN 10 24 x M 30 331 316 - 
800 PN 16 24 x iv136 369 385 - 
800 PN 25 24 KM 45 664 721 - - 
900 PN 10 28 xhoi 30 316 307 

900 PN 16 28 x M 36 353 398 

900 PN 25 28 xM45 690 716 - - 
1000 PN 10 28 x M 33 402 405 - 
1000 PN16 28 x M 39 - 502 518 - 
1000 PN 25 28 xM52 970 971 - 
1200 PN 6 32 xh430 319 299 

1200 PN 10 32 x M 36 564 568 - 
1200 PN 16 32 x M 45 701 753 - 
1400 PN 6 36 xM33 430 398 - 
1400 PNIO 36 xM39 654 618 - 
1400 PN 10 36 xM 45 729 762 

1600 PN 6 40 x M 33 440 417 - - 
1600 PNIO 40xM 45 946 893 - - 
1600 PN16 40xM 52 1007 1100 

1800. PN 6 44 xM 36 547 521 

1800 PN 10 44 xM45 961 895 

1800 PN16 44xM52... 1108 1003 

2000 PN 6 48 x M 39 .629 605 

2000 PN10 48 xM45 1047 1092 - 
2000 prii o 48 x M 56, 1324 1261. - 

* Designed In accordance with EN 1092-1 (not to DIN 2501) 
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2.5.2 Tightening torques for pressure ratings in accordance withIS 

Nominal . 

diameter 

{mm] . 
- 

.115 ' 

Pressure 
. rating 

[bar]. 

Screws 
- Promag 

Hard rubber . 

Max. tightening 

W ' " 

Polyurethane 

torque [Nm]. 

' Promag 

PTFE ' 

P - 

PFA 

15 10K 4 x M12 '1,6 

15. 20K 4xM 12 16 

25 10K 4 )(AA i6 19 32 

25 20K 4 xM16 - 19 32 

. 32. ' 10K 4xM 16 '22 38 - 
32. :20K 

. 

4)0116 
: 

22 38 

10K 4x M to 24 41 

40 " 20K 4 it M16 : 24 41 

50' 10K' 4xMl6 33 54 

. 50 ' 20K 8.x M16 17 27 . 

65 10K 4 x MI6 ' . . 55 45 74' - 
65 .20K 8 0 M 16 28 23' 37 - 
80 10K. 8x M 16. .29 23 38 

80 : 20K 8.xiv120 : 42 35 57 

100 10K 8 x MI6 35 29 47 

100 20K 8.x M 20 56 ' 48 75 

125 10K 8 xM20 60 51 80 - 
125 20K 8 x M 22 91 79 121 

156. 10K 8'x M20 75 63 99 - 
150 20K 12 X M22 81 72 108 - 
200 10K 12 x M 20 61 ' 52 82 ' - 
200 20K ' 12 xM22. 91 80 121. 

250 ' ' 10K 12 xM22 100 87 133 ' 

250 20K ; 12xM24. 159 144 212 

300 10K 16 xM22 74 63 

300 - 20K 16 x M 24, ' .138 124 . 183 

2.5.3 Tightening torques for pressure ratings in accordance with ANSI 

Nominal 
diameter 

[inch] 

ANSI 

Pressure 
rating 

[lbs] 

Screws 
Promag 

Hard rubber 

Max. tightening 

W 

Polyurethane 

torque [Ibt ft] 

Promig P 

PFA 

" Class 150 4 x 1/2" 

Class 300 4 x 1/2" 4.4 

Class 150 4 x W 5.2 8.1 7 4 
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Nominal 
diameter 

[inch] 

ANSI 

Pressure 
' rating 

[lbs] 

Screws 
Promag 

Hard rubber 

Max. tightening 

Polyurethane 

torque [lbf ft] 

Promag 

PTFE 

P 

PFA 

1" Class 300 4 x 5/8" 5.9 10 8.9 

Class 150 4 x 1/2" 7.4 18 15 

11/2" Class 300 . 4 x 44" 11 25 23 

2" Class 150 4 x 5/8" 16 35 32 

2" Class 300 8 X5/8" 17 16 

Class 150 4 x 5/8" 44 32 58 49 

3" Class 300 8 it 3A" 28 19 35 31 

4" Class 150 83[5/8" 31 23 41 37 

4" Class 300 8 x 14" 43 30 49 44 

6" Class 150 8 x 34" 58 44 78 63 

" Class 300 12 x 14" 52 38 54 49 

8" Class 150 8 x 16" 79 59 105 80 

10" Class 150 12 x7/8" 74 55 100 - 
12" Class 150 12 x7/8" 98 76 131 - 
14" Class 150 12 x 1" 100 117 192 

16" Class 150 16 x 1" 94 111 1.81 - 
18" Class 150 16 x,11/8" 150 173 274 

20" Class 150 20 x 11/8" 135 160 252 - 
24" Class 150 20 x 114" 198 226 352 - 

2.5.4 Tightening torques for pressure ratings in accordance with AS 2129 

Nominal 
diameter 

[mm] 

AS 2120 

Pressure 
rating Screws 

Max. tightening 

PromagIN 

Hard rubber 

torque [Nm] 

Promag P 

PTFE 

25 Table E 4 x M 12 21 

50 Table E 4 x M 16 42 

Table 'E 4 x M 16 49 

100 Table E 8 x M 16 38 

150 Table E 8 x M 20 64 - 
200 Table E 8 x M 20 96 

250 Table E 12 x hi 20 98 

300 Table E 12 x M 24 123 

350 Table E 12'x M 24 203 - 
400 Table E 12 x M 24 226 

500 Table E 16 x M24 271 

600 Table E 16 x M 30 439 - 
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2.5.5 Tightening torques for pressure ratings in accordance with AS 4087 

Nominal 
diameter 

[min] 

AS 4087 ' 

Pressure ' 

rating Screws 

Max. tightening. 

Protnag W 

Hard rubber 

torque [Nm] 

Promag P - - 

F'fFE 

50 PN 1 6 4xM16 42 

BO PN 1 6 4 x M 16 49 

100 PN 16 4 x M 16 76 

lso PN 16 8 x M 20 52 

200 PN 16 8 x M 20 77 

250' PN 16 8 x M 20 147 

300 PN16 12 xM24 103 - 
350 PN 16 12 xM24 203 - 
400 PN 16 12 xM24 226 - 
500 PN 16 16 iiM24 271 - 
600 PN 16 16 xM30 393 

2.5.6 Tightening torques for pressure ratings in accordance with AWWA 

Nominal 
diameter 

[inch] 

AWWA 

Pressure 
rating 

' 

Screws 

Max. tightening 

Promag 

Hard rubber 

torque (lb?. ft] 

W 

Polyurethane 

28" Class D 28 x 1 1/4" 182 215 

30" Class D 28 x.1 !/4 212 223 

32° Class D 28 x I 1/2" 291 311 

36" Class D 32 x 1 1/2 309 317 

40" Class D 36 x 1 1/2 310 352 

42" Class D 36 x 1 1/2" 389 382 

48" Class D 44 x 1 1/2" 407 392 

54" Class D 44 x 1 3/4" 538 467 

60" Class D 52 x 1 5/4" 559 614 

66" Clais D 52 x 1 34" 698 704 

72" Class D 60 x 1 3/4" 719 802 

78" Class D 64 x 2" 629 580 

18 Endress+Hauser 
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2.6 Installing the PiOnag H sensor 

2.6.1 Seals 

When mounting the process connections, make sure that the seals in question are free from dirt 
and centered correctly. 

Caution! 
The 'Screws must be securely tightened in the case of metal protess connections. Together 
with the sensor, the proteSs connection forms a metal connection that ensures defined seal 
ccimpre ssion. 

With fegard to protess connections made of plastic material, comply with the Mart. torques 
for lubricated threadS (7 Nm / 5.21bf ft). A seal must alWays be used between the connection 
and .c,ounterflange for Plastic flanges. 

The seals should be replaced periodically depending on the application, particularly if molded 
seals are used (aseptic version)! The intervals betWeen seal replacement depend on the 
frequency of the cleaning cycles and the fluid and cleaning temperatures. Replacement seals 

can be ordered as an accessory. 

2.6.2 Using and mounting grounding rings (DN 2 to 25, 1/12" to 1') 

In the case of process connections made of plastic (e.g. flange connections or adhesive 
couplings), potential equalization between the sensor and fluid must be ensured via additional 
grounding rings. 
If grounding rings are missing,, this can affect accuracy or result in the destruction of the sensor 
due to electrochemical electrOde reduction. 

6 Caution! 
Depending on the order option, appropriate plastic disks are used instead of grounding rings 
for the process connections. These plastic disks only act as a kind of "place holder" and do not 
have any potential equalization function whatsoever. In addition, they alSo assume an 
important sealing function at the sensor /connection interface. Thus, these plastic disks/seals 
shOuld never be removed and should always be mounted for process connections without 
Metal grounding rings! 
Grotinding rings can be ordered separately from Endress+Hauser as an accessory. 
When ordering, make sure that the grounding rings are compatible with the electrode 
material: OtherWise there is the risk that electrodes can be damaged by electroChemical 
corrosion! For information on MaterialS, see the Operating InstructionS on the CD-ROM. 
Grounding rings, hid. seals, are mounted inside the process connections. 
The face- to-face length is not affected. 
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Installing the grounding rings 

1 = Process connection hexagonal-headed bolts 
= 0-ring seals 

4 = Sensor 

3 = Grounding ring or plastic disk [place holder) 

goosisi 

a. Release the four hexagonal-headed bolts (I) and remove the process connection from the sensor (4). 

b. Remove the plastic disk [3) including the two 0-ring seals [2) from the protess connection. 

c. Insert one of the 0-ring seals 12) back into the grimve of the process connection. 

d. Place the metal grounding ring [3) into the process connection as illustrated. 

e. Now Insert the second 0-ring seal [2) Into the groove of the grounding ring. 

f. Mount the process connection back onto the sensor. In doing m, make sure to observe the max. torques for 

lubricated threads [7 Nm) )5.2 lbf ft). 

2.6.3 Welding the transmitter into the pipe (weld nipples) 

6 Caution! 
Risk of destroying the electronics! Make sure that the welding system is not grounded via the 
sensor or transmitter. 

a. Secure the sensor with a few welding points in the pipe. 
A welding Jig suitable for this purpose can be ordered separately as an accessory. 

b. Release the screws on the process connection flange and remove the sensor, including the 
seal, from the pipe. 

c. Weld the process connection into the pipe. 

d. Mount the sensor back into the pipe. 
In doing so, make sure the seals are dean and correctly positioned. 

(4, Note! 
When welding is performed correctly with thin-walled pipes carrying food, the seal is not 
damaged by the heat even when it is mounted. It is recommended, however, to disassemble 
the sensor and seal. 
For the disassembly work, it must be possible to open the pipe approx. 8 mm (0.31 in) in total. 
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2.7 Installing the transmitter houSing 

2.7.1 'Turning the transmitter housing 

Turning the aluminum field housing 

Aluminum field housing for non-Ex area 

5180 ° 
180 

° 

Aluminum field housing for Zone 1 or Class I Div. 1 

max. 360° 

c 
b 

Turning the stainless steel field housing 

rd9 
10)01036 

5180° c 5180° 

Endress+Hauser 

f 
1000754 

For Zone I or Class 1 Div. 1: 

a. Release the setscrew. 

b. Turn the. tra nsmItter housing 
gently clockwise until the stop 
(end of the thread): 

c. Turn the transmitter 
counterclockwise [max. 360°) 
to the desired position. 

d. Retighten the setscrew. 

e 

1,307O4; 

21 
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2.7.2 Tinning the onsite display 

10007541 

a. Press In the side latches on the display module and 
remove the module from the cover plate of the 
electronics compartnient. 

b. Turn the display to the desired position (max. 
4 x 45° in both directions) and reset It onto the 
cover plate of the electronics coinpartment. 

2.7.3 Installing the wall-mount housing 

6 Caution! 
II Make sure that the ambient temperature does not exceed the permitted range. 
2 Always install the wall-mount housing in such a way that the cable entries point downwards. 

Mounted directly on the wall 

35 (1 38) mm (inch) 1' 

90 (3.54) 192 (7.56) 
141077542. 

Connection compartment 

2. $ecuring screws 05 [max: 0 6.5 mm (0.25"); 
screw head max. 019.5 mm (0.4") 

3. Housing bores for securing screws 

22 Endress+HauseT 
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Pipe mounting 

Panel mounting 

Caution! 
Danger of overheating! lithe device is mounted on a 

warm pipe, make sure that the housing temperature 
does. not exceed +60 °C 1+140 °O laitiich Is the 
maximum temperature permitted. 

+0.5 (+0.019) 
-0.5 (-0;019) 

210 (8.27) 

mm (inch) 

Endies§+Hauser. 

+0 5 (+0 019) 
-0.5 ( -0.019) 

245 (9.65) 

-110 (-4.33) 
10007544-ri 
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2:8 Post-installation check 

Is the measuring device damaged, (visual inspection)? 
DOes the device correspond to specifications at the measuring point, inclUding process 
temperature and presSure, ambient temperature, minimum fluid condUctivity, measuring 
range, etc 
Does the arrow on the sensor nameplate match the actual direction of flow through the pipe? 
Is the position of the measuring electrode plane correct? 
Is the position of the empty pipe defection electrode correct? 
Were all screws tightened to the specified torques When the sensor was installed? 
Were the correct seals used (type, material, installation)? 
Are the measuring point number and labeling correct (visual inspection)? 
Were the inlet and outlet runs respected? 
- Inlet run 5 x DN 

- Outlet rim 2 x DN 
Is the measuring device protected against moisture and direct sunlight? 
Is the sensor adequately protected against vibration (attaChment, support)? 
Acceleration up to 2 g by analogy with IEC 600 68 -2-8 
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3 Wiring 
A Wan:61g! 

Risk Of electric shock! Components carry dangerous voltages. 
Never mount or wire the measuring device While it is connected to the power supply. 
Before connecting the power supply, check the safety equipment 
ROute the pOWer supply and signal cables so they are securely seated. 
Seal the cable entries and covers tight 

6 Caution! 
Riskof damaging the electronic components! 

COnnect the PoWer supply in accordance with the connection data on the nameplate. 
Connect the signal cable in accordance with the connection data in the Operating Instructions 
or the Ex doCurnentatiOn on the CD -ROM. 

In addition, fOr the remote version 

6 Caution! 
Risk of damaging the electronic components! 

Only connect sensors and transmitters with the same serial number. 
Observe the cable specifications of the connecting cable --> Operating InstrUctions on the 
CD-ROM. 

Ckl Note! 
Install the connecting cable securely to prevent movement. 

In addition, for measuring devices with fieldbus communication 

6 Caution! 
Risk of damaging the electronic components! 

Observe the cable specification of the fieldbus cable -> Operating Instructions on the 
CD-ROM. 
Keep the stripped and twisted lengths of cable shield as short as possible. 
Screen and ground the signal lines -> Operating Instructions on the CD-ROM. 
When using in systems without potential equalization -> Operating Instructions on the 
CD-ROM. 

bi addition, for Ex -certified Measuring devices 

A Warning! 
When wiring Ex- certlfied measuring cleVices, all the safety instructions, wiring diagrams, 
technical information etc. of the related Ex documentation must be observed 

Ex documentation on the CD-ROM. 
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3.1 Connecting the various housing types 

Wire the unit using the terminal asSignment diagram inside the cover. 

3.1.1 Compact version 

Tr ansmittel connection: 

1 Connection diagram inside the connection compartment 
cove 

2 Power supply cable 
3 Signal cable or fieldbus cable 
4 Optional 

3.1.2 Remote version (transmitter): non-Ex Zone, Ex Zone 2, Class I Div. 2 

AC007516 

Transmitter connection: 

1 Connection diagram inside the connection compartment 
cover 

2 Power supply cable 
3 Signal cable 
4 Fieldbus cable 

Connecting the connecting cable I-> Page 27 ff. l: 

5 Sensor/transmitter connecting cable 

3.1.3 Remote version (transmitter): Ex Zone 1, Class I Div. 1 

AC0013tI 

3.1.4 Remote version (sensor) 

Transmitter connection: 

1 Connection diagram inside the connection compartment 
COWS 

2 Power supply cable, 
3 Signal cable or fieldbus cable 
4 Optional 

Connecting the connecting cables-) Page 27 ff.): 

5 Sensoritransititter connecting cable 

Transmitter connection: 

1 Connection diagram inside the connection compartment 
cove 

ConneCting cable connection: 

5 Senior/1:r annnitter connecting cable 

26 Encitess+H auset 
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3.2 Connecting the remote version connecting cable 

3.2.1 Connecting cable for Prorilag IN and P 

Connecting cable termination 

Terminate the signal and coil current cables as shown In the figure below [Detail A). 

Fit the fine-wire cores with cable end ferrules [Detail B). 

Signal cable termination 

Make sum that the cable end ferrules do not touch the wire shields on the sensor side) Minimum 
distance = 1 mm [0.04 In), exception "GND" = green cable. 

mm (inch) 
a = 1 70 16.69) 
b* = 20 [0.791 
c = 80 (3.15) 
d = 1 7 [0.67) 
e=8 [0.31) 
1= 50 [1.97) 
g = 1 [ 0.04] 

Transmitter 
mm [inch) 
a` = 1 00 [3.941 
b = 80 [3.151 
c = 50 (1.97) 
d = 17 (0.67) 
e = 8 (0.31) 

a0001171 

=. Cable end ferrules, red, 01.0mm (0.04']; = Cable end ferrules, white, 0 0.5 mm [0.021 
= Stripping for armored cables only 

Coil current cable termination 

Insulate one core of the three-core cable at the level of the core reinforcement.; you only require 
two cores for the connection. 

mm (inch) 
a* = 160 (6.31 
li* = 20 [0.79) 
c = 70 12.761 
d = 50 [1.97] 
e = 8 (0.31) 
f = 10 (0.39) 

sensor 

A 

O 

mm [inch) 

a* = 99(334) 
b = 70[2761 
c = 50 (1.97) 
d = 10 (039) 
e = 8 (0.31) 

3000SL72 

O = Cable end ferrules, red, 61.0mm (0.04'1; = Cable end ferrules, white, 0 0.5 mm (0.02') 
= Stripping for anatired cables only 
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3.2.2 Proniag H connecting cable 

Connecting Cable termination 

Terminate the signal and coil current cables as shoWn in the figure below [Detail A). 

Fit the fine-wire cores with cable end ferrules [Detail B). 

Signal cable termination 

Make sure thatthe cable end ferruleS Oa not touch the wire shields on the sensor side! Minimum 
distance = 1 mm (0.04 exception "C.ND" = green cable. 

mm (inch) 
a L. 80 (3.15) 
b = 15 (0.59) 
c = 17 [0.67) 
d = 8 (0.311 
e = 1 [o.ati) 

Sensor Transmitter 
mm (inch) 
a 80 (3.15) 
b = 50 (1.97) 
c = 17 (0.67) 

140014 73 

= Cable end ferrules, red, 01.0mm (0:04"); CD.: Cable end ferrules, white, 0 0:5 mm (0.021 

d = 8 (0.31) 

Coil current cable termination 

Insulate one core of the three-core cable at the level of the core reinforcement; you only require 
two cores for the connection. 

mm (inch) 
a = (2.70) 
b = 40 (1.57) 

= 15 (059) 
= 8 (0.31) 

Sensor Transmitter 

= Cable end ferrules, red, 01.0 Mtn (0.04); m = Cable end ferrules, white, 0 05 mm (0.021 

mm (inch) 
a = 70 (2.76) 
b = 50 (1.97) 
c = 10 (039) 

8 (0.31) 
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3.23 Connecting cable connection 

Si El E2 S2GNDE S 

36 
ErAttaIr41 
MORE 

D E 

El E2GNDE 

A Transmitter housing on connection housing remote version 
B Wall-mount housing on connection hcrusing, remote version 

C Sensor connection housing, remote version for Promag W/P 
D Sensor connection housing, remote version for Promag H, DN 5 25 
E Sensor connection housing, remote version for Promag H, DN z 40 

a Ground terminals (are provided for petential equa1l tion connection) 
b Coil Circuit conneting cable 
c Signal Circuit cOnnecting cable (electrodes) 

n.c. = noi connected, isolated cable shields 

Cable colors for terminal numbers: 
56 = hrbvin 
7/8 = White 
4 = green ., 

36/37 =yellow 

OREM =KOMI 

("111111 
II 

21 
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3.3 Potential equalization 

Perfect measurement is only ensured when the medium the Sensbr have the Same electrical 
. . . . . . . 

potential. Most sensors have a reference electrode installed as standard, WhiCh guarantees the 
required potential Connection. This usualfy. means that the use of ground disks or other measures 
are unnecessary. 

Pr0.11P-8 
Reference electrode available as standard. 
Promag P 

- Reference electrode available as standard for electrode material: 1.4435 (AISI 316L), 
Alloy C-22 and tantalum 
Reference elettrOde opfibrially available for electrode material: Pt/Rh 

Promag H 

- NO reference electrode available. There is always an electrical connection to the fluid via 
the metal process cOnnettion. 

- In the case of plastic process connections, potential equalization must be ensured through 
the use of grounding rings: 

tt, Note! 
When installing in metal pipes, it is advisable to connect the ground terminal of the transmitter 
housing to the piping. Pay particular attention to company-internal grounding concepts. 

A0004375 

6 CautiOnt 
For sensors without reference electrodes or without metal process connections, carry out 
potential equalization as per the instructions for special cases described in the Operating 
Instructions (see the CD). These special measures are particularly important when standard 
grounding practice cannot be ensured or extremely strong equalizing currents are expected. 
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3.4 Degree of protection 

The devices meet all the requirements for IP 67. 

After mounting in the field or service work, the following points have to be observed to ensure 
that IP 67 protection is retained: 

Install the measuring device in such a way that the cable entries do not point upwards. 
Do not remove the seal from the cable entry. 
Remove all unused cable entries and plug them with suitable drain plugs. 

10007349 

10007550 

Tighten the cable entries correctly. 

The cables must loop down before they enter the cable 
entries ['Water trap"). 

3.5 POst-connectiOn check 

Are cables or the device datnaged (visual inspection)? 
Doei the supply voltage match the information on the nameplate? 
Do the cables used comply with the necessary specifications? 
Do the mounted tables have ndeqrrate strain relief and are they routed securely? 
Is the cable type route completely isolated? Without loops and crossovers? 
Are all screw terminals firmly tightened? 
Have all the measures for grounding and potential equalization been correctly implemented? 
Are all cable entries installed, firmly tightened and correctly sealed? 
Cable routed as a "water trap" in loops? 
Are all the hoUsing covers installed and securely tightened? 

In Addition; for measuring devices with fieldbus communication: 
Are all the connecting components (T-boxes, junction boxes; connectors, etc.) connected 
with each other correctly? 
IrlaS each fieldbus segment been terminated at both ends with a bus terminator? 
Has the max. length of the fieldbus cable been observed in accordance with the specifications? 
Has the max. length of the spiirs been obserVed in accordance with the Specifitations? 
Is the fieldbus cable fully shielded and correctly grounded? 
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4 Harthivare settings 
This section only deals with the hardware settings needed for commissioning. All other settings 
(e.g. output configuration, write protection, etc.) are desaibed in the 'associated Operating 

. . 

Instructions on the CD-ROM. 

Note! 
No hardware settings are needed for measuring devices with HART or FOUNDATION 
FieldlAs-type communication. 

4.1 Device address 
Has to be set for measuring devices with the following communication methods: 

PROFTBUS DP/PA 

The device address can be configured via: 

Miniature switches -> see description below 
Local operation -> see Software settings section --> Page 39 

Addressing via miniature switches 

A Warning! 
Risk of electric shock! Risk of damaging the electronic components! 

All the safety instructions for the measuring device must be observed and all the warnings 
heeded --> Page 25. 
Use a workspace, working environment and tools purposely designed for electrostatically 
sensitive devices. 

CO37551 

a. Switch off the power supply before opening the 
device. 

b. Loosen the cheese head screw of the securing 
clamp with an Allen key (3 mm) 

c. Unscrew cover of the electronics compartment 
from the transmitter housing. 

d. Loosen the securing screws of the display module 
and remove the onalte display (if present). 

e. Set the position of the miniature switches on the 
1/0 board using a sharp pointed object. 

f. Installation Is the reverse of the removal procedure. 
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P ROFIBUS 

OFF. 

1 

2 

3 

4 

1 

2 

3 

4 

1 

2 

3 

4 

ON 

1 -N 

2 

4 

8 

16 

32 

64 

-a 

Device address range: 0 to 126 
Factory setting 126 

a. Miniature switches for device address 
Example .shoWn.: 

1+16+32= device address 49 

b. Miniature switches for the address mode (method 
of addressing): 

OFF (factory se tUng) = software addressing vla 
local operation/operating program 
ON = hardware atidressing vla miniature 
switches 

c. Miniature switches not assigned. 

lElli 

Ell 

NEI 

Ell b 

Eill 
Pi I 

OFF ON 
A00075S1 
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4.2 Tetfiliiiiting resistors 

tn, NOW 

If the measuring device is used at the end of a bus segment, termination is rethdred. 
This can be performed in the measuring device by setting the terminating resistors on the 
I/O board. Generally, however, it is recommended to use an external bus terminator and not 
perform termination at the measuring device itself. 

Has to be set for measuring devices with the following communication methods: 
PROFIBUS DP 
- Baudrate 1.5 MBaud -4 Termination can be performed at the measuring device, see 

graphic 
- Baudrate > 1.5 MBaud An external bus terminator must be used 

Warning! 
Risk of electric shock! Risk of damaging the electronic components! 

All the safety instructions for the measuring device must be obServed and all the warnings 
heeded -7> Page 25. 
Use a workSpace, working environment and tools purposely designed for electrostatically 
sensitive devices. 

ACONSi6 

Setting the terminating switch SW1 
on the I/O board: 
ON ON - ON - ON 
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5 Commissioning 

5.1 Switching on the measuring device 
On completion of the installation (successful post-insWlation check), wiring (successful 
post-connection check) and after making the necessary hardware settings, where applicable, the 
permitted power supply (see nameplate) can be switched on for the measuring device. 

When the power supply is switched on, the measuring device perforins a number of power-up 
checks and device self-checks. As this procedure progresses the following messages can appear 
on the onsite display: 

Display examples: 

PROMAG So 

START-UP 

DEVICE SOFTWARE 

V XX.)00D1 

SYSTEM OK 

OPERATION 

Start-up message 

Displays the current software 

Beginning of operation 

The measuring device starts operating as soon as the startup procedure is complete. 
Various measured values and/Or status variables appear on the display. 

Note! 
If an error occurs during startup, this is indicated by an error message. 
The error messages that occur most frequently When a measuring device is commissioned are 
desaibed in the Troubleshooting section -) Page 39. 
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5.2 Operation 

5.2.1 Display elements 

3 4 

+48.25 xx/yy 
+3702.6 x 

5.2.2 Operating elements 

E Esc 

0 
1 

5.2.3 

1 

E 0 
3 

moons? 

Display lines/fields 

1. Main be for primary measured values 

2. Additional line for additional measured 
variables/ status variables 

3. Current measured values 

4. Engineering units/time units 

Operating keys 

1. [-) Minus key for entering, selecting 

2. [+) Plus key for entering, selecting 

3. Enter key for calling the function matrix, saving 

When the +/- keys are pressed simultaneously [Esc): 

)1:037359 Exit the function matrix step-by-step: 
> 3 sec. = cancel data input and 
return to the measured value display 

Displaying error messages 

I. Type of error. 

P XXXXXXXXXX 5 
P = Process error, S = System error 

2. Error message type: 

#000 00:00:05 Fault message, I = Notice message 

3. Error number 

3 4 
4. Duration of the last error that occurred: 

Hours Minutes: Seconds 

icoorut 5. Error designation 
List of all error Messages, see associated Operating 
Instructions on the CD-ROM 
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5.3 Navigating within the function matrix 

X00,562 

1. 13 -> Enter the function matrix (starting with measured value display) 

2. Ti - Select the group (e.g. OPERATION) 

-> Confirm selection 

3. l Select function (e.g. LANGUAGE) 

4. Ti Enter code 50 (only for the first tiine you access the function matrix) 
1=1 -> Confirm entry 

'15 Change function /selection (e.g. ENGLISH) 
-p Confirm selection 13 

5. cio -> Return to measured value diSplay step by step 

6. r > 3 s -> Return immediately to measured value display 
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Cominisiorting Proline Promag SO 

5.4 Calling the Commissioning. Quick Setup 

All the functionS needed for coin missioning are called up automatically with the Quick Setup. 
The functions can be changed and adapted to the procesS in question. 

1. a Enter the function matrix (starting with measured value display) 

2. ca, -> Select the group QUICK SETUP 
-> Confirm selection 

3. QUICK SETUP COMMISSIONING function appears. 

4. Intermediate step if configuration is blocked: 
Enter. the code 50 (cOnfirm with ©) and thus enable configuration 

5. tb -> Go to Commissioning Quick Setup 

6. 'a -> Select YES 

Confirm selection 

7. U -, Start Commissioning Quick Setup 

8. Configure the individual functions/settings: 
- Via (3-key, select option or enter number 
- Via 0-key, confirm entry and go to next function 
- Via ab-key, return to Setup Commissioning function 

(settings already made are retained) 

ckA Note! 
Observe the following when performing the Quick Setup: 

Configuration selection: Select the ACTUAL SETTING option 
Unit seleCtion: This is not offered again for seleCtion after configuring a unit 
Output selection: This is not offered again for selection after configuring an output 
Anintnatic configuration of the display: select YES 

- Main line = Mass flow 
- Additional line = Totalizer 1 

- InfOrmation line = Operating /system conditions 
If asked whether additional Quick Setups should be executed: select NO 

All the available functions of the measuring device and their configuration options as well as 

additional Quick Setups, if available, are described in detail in the "Description of Device 
Functions" Operating Instrudions. The related Operating Insiructions can be found on the 
CD-ROM. 

The measuring device is ready for operation on completion of the Quick Setup. 
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5.5 Software settings 

5.5.1 Device address 

Has to be set for measuring devices with the following communication methods: 
PROFIBUS DP/PA -> device address range 0 to 126, factory setting 126 

The device address can be configured via: 
Miniature *itches -, see 1-400/are settings -) Page 32 
Local operation 7-> see description below 

t6, Note! 
The COMMISSIONING SETUP must be executed before setting the device address. 

Calling the Communication Quick Setup 

1. U --> Enter the function matrix (starting with measured valtie display) 

2. 4) -> Select the group QUICK SETUP 

Confirm selectiOn 

3. l -> Select the QUICK SETUP COMMUNICATION function 

4. Intermediate step if configuration is blocked: 41-> Enter the code 50 
(confirm with El ) and thus enable the configuration 

5. 4) -> Go to Communication Quick Setup 

6. 41--> Select YES; -> confirm selection 

7. U -> Start Communication Quick Setup 

8. Configure the individual functions /settings: 
- Via (8-key, select option or enter number 
- Via akey, confirm entry and go to next function 
- Via 15)-key, return to Setup COM missioning function 

(settings already made are retained) 

All the available functions of the measuring device and their configuration options as well as 

additional Quick Setups, if available, are deScribed in detail in the "Description of Device 
Functions" Operating InstnictiOns. The related Operating Instructions can be found on the 
CD-ROM. 

The measuring device is ready for operation on completion of the Quick Setup. 

5.6 Troubleshooting 

A complete descriPtion of all the error messages is provided in the Operating Instructions on the 
CD-ROM. 

ek, Note! 

The output signals (e.g. pulse, frequency) of the measuring device must correspond to the 
higher-order controller. 
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DINLINE ALARM RELAY (DAR) 

INSTALLATION INSTRUCTIONS 

1. PREPARATION 

7i\ 
DANGER: Electrical shock or burn hazard. 
Installation of this device should only be made 
Ly qualified personnel. Failure to lockout 

electrical power during installation or maintenance can 
result in fatal electrocution or severe bums. Before 
making any connections be sure that power has been 
removed from all associated wiring, electrical panels, 
and other electrical equipment 

71\ 
CAUTIONNOTES: 

1. The installation of this device should follow all 
applicable electrical codes, such as the National 
Electrical Code. 

2. Check to make sure line voltage does not exceed 
DAFT 75 V vokage ratings. 

3. Follow all instructions to ensure correct and safe 
operation. 

4. Do not attempt to open or tamper with the DAR in 
any way as this may compromise performance and 
will void warranty. No user serviceable parts are 
contained. 

2. INTRODUCTION 

Selected DSD, TDS & TDF DINUNE Surge Protection 
Devices include status monitoring circuls which provide visual 
status display of device capacity. They may also provide a low 
voltage opto-coupler alarm output c ircuit that can be connect to 
the DAR to provide potential free (Form C) change-over 
contacts. The DAR alarm contacts may be used to provide 
output to external alarm systems or remote monitoring circuits. 

One DAR can be used per DSD/TDS/TDF opto-coupler alarm 
or up to 16 DSD opto-coupler alarms can be connected in 

series to the one DAR to provide a common output. It is 
recommended that the DAR be powered from the same 
power circa that feeds the device(s) being monitored, 
however the DAR can be powered from other circuits. This 
allows for example, one DAR unit to be connected to separate 
SPDs that are protecting a three phase circuit. 

MODEL NUMBER 
DAR 275V 

Note. Depending upon the usage of the DAR output contacts, 
failure of power to the DAR may be interpreted as a failure of 
one or more of the SPDs being monitored. Visual inspection 
of the DAR and SPDs status displays would determine this. 

3. MOUNTING 

The DAR Is designed to clip to 35mm (top hat) DIN rails 
(standard EN50022). Unless otherwise mechanically 
restrained, use horizontal DIN rails with the DAR module 
spring clips to the bottom and the label text the correct way up. 

NOTE: The DAR must be installed in an enclosure or panel 
that 

prevents the DAR temperature from exceeding 

131"F (55 C) 

provides adequate electrical and safety protection 

prevents the ingress of moisture and water 

allows DAR status indicators to be inspected 

4. ELECTRICAL CONNECTION 

The interconnecting wiring should. 

be of size #10 to #14 AWO (2.5mm' to 6mm') solid or 
stranded conductor. 

The wire insulation should be stripped back 5/16" (8mm). 

NOTE: Do not use greater than 9inlbs (1Nm) of torque 
when tightening the terminals. 

CONNECTION TO TELECOMMUNICATIONS NE TWORKS 

The DAR is approved for use in Austraia where the alarm 
contacts may be connected to private lines or building cabling 
associated with the telecommunications network. NO direct 
connection to the public switched network should be made. 
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IIIRIC17 

INSTALLATION INSTRUCTIONS 

DI NLINE ALARM RELAY 

S. INTERCONNECTION 

When connecting the DAR to a single opto-coupler output the 
+ terminal of the SPD should connect to the + terminal on the 
DAR. The -terminal should connect to the- terminal. 

DSD 2Sf2T 

To Ira is k it 
oat pled 

e cli pmeit 

tcouple tog tit 
Inorcit 

+f- terminal connections are polarity sensitive. Do not reverse. 

When connecting the DAR to multiple opto-couplers the opto- 
couplers should be connected in series with + terminal of one 
connected to the - terminal of the next The DAR + terminal 
should connect to + SPD terminal at one end of the series 
comection and the - DAR terminal connect to the - SPD 
terminal at the other end of the series connection. 

b i&OreleCked Per DAP. nocalule 

+I- terminal connections are polarity sensitive. Do not reverse. 

5. STATUS INDICATION 

i X 
s TUTUS r rot,:th i op, evo,ual P I otercibt Alum, Fa iltlkol. 

DISPLAY 

Normal 

Fault - 

*. 0 
Fau 

00-1 

Normal 

0 On 
Fauk 

0 

Normal 

0 Ch 
Fault 

0 

USIA PATON 

No m al ope aloe 

Nonnal4te lli liclicalprON 
Red liclicabr 0 FF 

Re task eke rgked 
Poorer Is applied 

DSD Is aim mccle orposse r 

I) DSD bar bee' ern eked 

Normal pree p lidt2trOF f 
Red led trator ON 
Re By Is de-e us rgke cl 

Poore r t s spplIed 

Power t OAR rem cued 
Prot MI alatis IA IONA 

rental pee p Orator° fl. 
Red lid U:brOFF 
Rear It de-e es g It'd 
Poker Is OFF 

6. FUSING AND ISOLATION 

Overcurrent protection must be installed in the upstream circuit 
of the power supply to the DAR to provide protection to the 
unit itself and the wiring in case of fault conditions. 

The fuse rating should be based on the wiring size used to 
connect to the DAR Ph & N terminals. Australian regulations 
AS3000-1991, Table B2 specifies the following upstream 
protection for single phase circuits, unenclosed in air. 

Cable Size 

1.5mm2 

2.5mrr? 

4mm2 

6mm2 

HRC Fuse or 

16A 

20A 

25A 

32A 

CB Rewirable F use 

12A 

16A 

20A 

25A 

Where overcurrent protection of the appropriate rating or 
smaller is already fitted In the upstream circuit, overcurrent 
protection at the DAR MI not be required 

6. MAINTENANCE & TESTING 

Before removing a DAR unit from service, ensure that the 
power has been removed. Maintenance, testing and 
replacement should only be undertaken by quakfied personnel. 

Testing of a DAR unit which is connected to a fully functional 
DSD unit can be accomplished by removing power to the DSD 
only. The DAR Status indication and output contacts should 
alter from the Normal to Fault condition 

Testing of the DAR unit alone may be accomplished by 

disconnecting the + f -connections to the unit. When power is 
applied the DAR "Faulr Status Indicator should be illuminated. 
By connecting the + / - terminals together, the "Normal" Status 
Indicator should be illuminated. The output contacts should 
alter to the appropriate state. 

7. USE OF OTHER INTERFACES 

Only DAR units are recommended for the interfacing of 
equipment to the DSD, TDS & TDF opto-coupler alarm output 
circuit(s). The direct connection of other equipment to these 
opto-coupler alarm outputs may not provide sufficient isolation 
or exceed the opto-coupler specifications. This may damage 
the SPD and/or the connected equipment. Warranty may be 
voided under such circumstances. 

NOTE: In connecting to the SPD opto-coupler alarm 
output(s), do not reverse the +/- connections as 
damage may occur, 
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TDS 
CRITEC® Transient Discriminating 

Surge Diverters 
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Surge Protection And Surge Ratings 

The stress, which an SPD will experience under surge 
conditions, is a function of many complex and interrelated 
parameters. These include: 

Location of the SPD(s) within the structure - are they 
located at the main distribution board or within the 
facility at secondary board, or even in front of the 
end-user equipment? 

Method of coupling the lightning strike to the facility - 
for example, is this via a direct strike to the structures 
LPS, or via induction onto building wiring due to a 

nearby strike? 

Distribution of lightning currents within the structure - 
for example, what portion of the lightning current enters 

the earthing system and what remaining portion seeks 

a path to remote grounds via the power distribution 
system and equipotential bonding SPDs? 

Type of power distribution system - the distribution 
of lightning current on a power distribution system is 

strongly influenced by the grounding practice for the 
neutral conductor. For example, in the TN-C system with 
its multiple earthed neutral, a more direct and lower 
impedance path to ground is provided for lightning 
currents than in a TT system. 

Additional conductive services connected to the facility 
- these will carry a portion of the direct lightning 
current and therefore reduce the portion which flows 
through the power distribution system via the lightning 
equipotential bonding SPD. 

Type of waveshape - it is not possible to simply consider 
the peak current which the SPD will have to conduct, 
one also has to consider the waveshape of this surge. It 

is also not possible to simply equate the areas under the 
current-time curves (also referred to as the action integral) 
for SPDs under different waveshapes. 

Many attempts have been made to quantify the electrical 

environment arid "threat level" which an SPD will 
experience at different locations within a facility. The 

new IECs" standard on lightning protection, IEC 62305-4 
"Protection against lightning - Part 4: Electrical and 

electronic systems within structures" has sought to address 

this issue by considering the highest surge magnitude 
which may be presented to an SPD based on the lightning 
protection level (LPL) being considered. For example, this 
standard postulates that under a LPL I the magnitude of a 

direct strike to the structure's LPS may be as high as 200kA 
10/350. While this level is possible, its statistical probability 
of occurrence is approximately 1%. In other words, 99% 
of discharges will be less than this postulated 200 kA peak 

current level. 

An assumption is made that 50% of this current is 

conducted via the building's earthing system, and 50% 
returns via the equipotential bonding SPDs connected to 

a three wire plus neutral power distribution system. It is also 

assumed that no additional conductive service exists. This implies 

that the portion of the initial 200 kA discharge experienced by 
each SPD is 25 kA. 

Simplified assumptions of current dispersion are useful in 

considering the possible threat level, which the SPD(s) may 
experience, but it is important to keep in context the assumptions 
being made. In the example above, a lightning discharge of 
200kA has been considered. It follows that the threat level to 
the equipotential bonding SPDs will be less than 25kA for 99% 
of the time. In addition, it has been assumed that the waveshape 
of this current component through the SPD(s) will be of the 
same waveshape as the initial discharge, namely 10/350, while 
in reality the waveshape have been altered by the impedance of 
building wiring, etc. 

Many standards have sought to base their considerations on 
field experience collected overtime. For example, the IEEE° guide 
to the environment C62.41.1 and the recommended practice 

C62.41.2 present two scenarios of lightning discharge and 

different exposure levels under each of these depending on the 
location where the SPD is installed. In this standard, Scenario II 

depicts a direct strike to the structure, while Scenario I depicts 

a nearby strike and the subsequent conducted current into a 

structure via power and data lines. The highest surge exposure 

considered feasible to an SPD installed at the service entrance to a 

facility under Scenario I is 10IcA 8/20, while under Scenario II it is 

considered to be 100 10/350 (exposure Level 3). 

From the above, it is apparent that the selection of the 
appropriate surge rating for an SPD depends on many complex 
and interconnected parameters. When addressing such 
complexities, one needs to keep in mind that one of the more 
important parameters in selecting an SPD is its limiting voltage 
performance during the expected surge event, and not the 
energy withstand which it can handle. 

LPZ aek 

S 

lightning terminal 
collection volume LPZ 0 

LPZ Or 

Shielded LPZ 1 

Room 

LPZ 2 

2 

Protection zones defined by specific product appication 
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Advanced Technologies - The ERICO'' Advantage 

Transient Discriminating Technology 
To meet the fundamental requirements of performance, longer 
service life and greater safety under real world conditions, ERICO 

has developed Transient Discriminating (TD) Technology. 

This quantum leap in technology adds a level of "intelligence" 
to the Surge Protection Device enabling it to discriminate 
between sustained abnormal over-voltage conditions and true 
transient or surge events. Not only does this help ensure safe 

operation under practical application, but it also prolongs the life 
of the protector since permanent disconnects are not required 
as a means of achieving internal over-voltage protection. 

Traditional Technologies 
Conventional SPD technologies utilize metal oxide varistors and/ 
or silicon avalanche diodes to clamp or limit transient events. 

However, these devices are susceptible to sustained 50/60Hz 
mains over-voltage conditions which often occur during faults 
to the utility system. Such occurrences present a significant 
safety hazard when the suppression device attempts to clamp 
the peak of each half cycle on the mains over-voltage. This con- 

dition can cause the device to rapidly accumulate heat and in 

turn fail with the possibility of inducing a fire hazard. 

The Core of TD Technology 
The secret to ERICO's Transient Discriminating Technology is its 

active frequency discrimination circuit. This patented device can 

discriminate between a temporary over-voltage (TOV) condition 

Active TD Technology 

and a very fast transient, which is associated with lightning or 

switching-induced surges. When the transient frequencies are 
detected, the patented Quick-Switch within TD activates to 
allow the robust protection to limit the incoming transient The 

frequency discriminating circuit that controls the Quick-Switch 
helps ensure that the SPD device is immune to the effects of a 

sustained 50 or 60Hz TOV. This allows the device to keep operat- 
ing, in order to help provide safe and reliable transient protection, 
even after an abnormal over-voltage condition has occurred 

Meeting & Exceeding UL® Standards 
The CRITEC° range of surge protection devices from ERICO° 

employing TD Technology has been specifically designed to 
meet and exceed the new safety requirements of UL 1449 
Edition 3. To meet the abnormal over-voltage testing of UL 

1449 Edition 3, many manufacturers of SPD devices have incor- 

porated fuse or thermal disconnect devices which permanently 
disconnect all protection from the circuit during an over-voltage 
event. Transient Discriminating Technology on the other hand 
will allow the SPD device to experience an abnormal over- 
voltage up to twice its nominal operating voltage and still 

remain operational even after this event! This allows the 
device to help provide safe, reliable and continuous protection 
to your sensitive electronic equipment. TD Technology is 

especially recommended for any site where sustained 
over-voltages are known to occur, and where failure of 
traditional SPD technologies cannot be tolerated. 

The UL 1449 testing standard addresses the safety of an SPD 

device under temporary and abnormal overvoltage conditions, but 

does not specifically mandate a design that will give a reliable, 
long length of service in the real world. Specifically, UL 1449 
tests that the SPD remains operational at 10% above nominal 
supply voltage, allowing SPD manufacturers to design products 
that permanently disconnect just above that. Most reputable 
manufacturer's designs allow for up to a 25% overvoltage, 
while ERICO's TD Technology gives even greater overhead. 

TD TECHNOLOGY PROVIDES 
CONTINUED PROTECTION - 

EVEN AFTER OVER-VOLTAGES 

Typical Supply Problems 

1 Transient 2 Substantial 1 Transienr 
Irnpluse Over-voltage thpluse 

Traditional Technology Response 

Clamping threshold 

- - 
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Features 
CRI TEC TD 
Technology with 
thermal disconnect 
protection 

Compact package, 
modular DIN rail 
mounting for 
limited space 
requirements 

Three modes of 
protection: L-N, 
L-PE & N-PE 

Indication flags 
and voltage-free 
contacts provide 
remote status 
monitoring 

Separate plug 
and base design 
facilitates 
replacement of 
a failed surge 
module 

15kA 8/20ps surge 
rating per mode 

CE, Ur' 1449 
Edition 3 Listed 

TDSI 30 
CRITEC® TDS Surge Diverter - TDS 130 Series 

Surges and voltage transients are a major cause of 
expensive electronic equipment failure and business 
disruption. Damage may result In the loss of capital 
outlays, such as computes and communications 
equipment, as well as consequential loss of revenue 
and profits due to unscheduled system down-time. 

The TDS130 series of surge suppressors provide 
economical and reliable protection from voltage 
transients on power distribution systems. The TDS130 
is specifically designed for the protection of single 
phase power supplies within instrumentation and 
control applications. They are conveniently packaged 
for easy Installation on 35 mm DIN rail within control 
panels. 

CRITEC° TD technology helps ensure 
reliable and continued operation during 
sustained and abnormal over-voltage 
events. Internal thermal disconnect devices 
help ensure safe behavior at end-of life. A 
visual Indicator flag provides user-feedback 
in the event of such operation The 
TD5130 provides a set of optional voltage- 
free contacts for remote signaling that 
maintenance Is required. 

The convenient plug-in module 
and separate base design facilitates 
replacement of a failed surge module 
without needing to undo installation 
wiring. 

1g mm(071') 

Model 
Item Num ier or Europe 

TD:7.1321T R150 
702421 

ITDS13D1TF:240 
702422 

N o mi nal Vo Rade, U 121150 VAC 220-240 VAC 
Max Cont. Operating Voltage, U, 170VAC 275VAC 
Stan d-ott Voltage 230VAC 4411/AC 
Frequency 0-100Hz 
Nominal Discharge Current, I. 8kA8J2Ops per mode 
Max Discharge Current, 6= 15kA 820us L-N 

15kA 820us L-PE 

Protection Modes L-G, L-N N-G 
Technol9av iQT inobavwiththermaldisconnect 
Short Crcuit Current Rating, I C 

Back-up Overcunvnt Protection 16341, it supply > 63A 
Voltage Protection Level, Up SOOV at 3kA (L+ N-G) 

800V @ 3kA (L-N) 

1800V @ 3kA (L+N-G) 
11500V @ 3kA (,N) 

Status N/O, N/C Changeover contact, 250V- /0.5A, max 1.5 m m2 (g14AWG) terminals 
Mecha n Cal flag /remote contacts (R mode I only) 

Module Width 1 M 

Dimensions H x 0 xW: mm (in) 90 x68 x 18 (3.54x 2.68 x 0.71) 
Weight: ko (lb s) 012 (0.26) 
Enclosure DIN 43880. UL94V-0 thermoplastic, IP 20 (N E NIA-1 ) 

Connection 1 mm2 to6 mrn, (1118AWG to g10AWG) 
Line and Neutral Terminals 
425 mm2 (tt4AWG)stranded 

35 mm2 (t12AWG) solid 
PETerminal 

Mountina 35 rrrn too hat DIN rail 
Temperature -40°C to 80°C (-40°1 to 176°F) 
Humidity 0% to 90% 
Approvals CE IEC61643-1 UL° 1449 Ed 3 Recognized GDrnponent Type 2 

curge Rated to Meet SlaYIEEP C62. 1.2 Cat A Cat B 

IEC 61643-1 Class II 

UL 1449 Ed3 In 3IcA mode 
Replacement Module TDS130M150 ITDS133M240 
Replacement Module (Europe) 702432 1702424 
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Features 
CRI TECH' TD 
Technology with 
thermal disconnect 
protection 

Compact design 
fits into DIN 
distribution panel 
boards and motor 
control centers 

35 mm DIN rail 
mount - DIN 43 880 
profile matches 
common circuit 
breakers 

Indication flags 
and voltage-free 
contacts provide 
remote status 
monitoring 

Separate plug 
and base design 
facilitates 
replacement of 
a failed surge 
module 

50kA 812011~ 

maximum surge 
rating provides 
protection suitable 
for sub-distribution 
panels and a long 
operational life 

Available in various 
operating voltages 
to suit most common 
power d sir but or 
systems 

CE, UL"-'.' 1449 
Edition 3 Listed 

TDS 150 
CRITEC® TDS Surge Diverter - TDS 150 Series 

Surges and voltage transients are a major cause of 
expensive electronic equipment failure and business 
disruption. Damage may result in the loss of capital 
outlays, such as computers and communications 
eqcipment as well as consequential loss of revenue 
and profits due to unscheduled system down-time. 

The TDS150 series of surge suppressors provide 
economical and reliable protection from voltage 
transients on power distribution systems. They are 
conveniently packaged for easy installation on 35 mm 
DIN rail within main distribution panelboards. 

C11111C6TD technology helps ensure reliable and 
continued operation during sustained and abnormal 
over-voltage events. Internal thermal disconnect 
devices help ensure safe behavior at end-of-life. A visual indicator flag provides user- 
feedback in the event of such operation. As standard, the TDS150 provides a set of 
voltage-free contacts for remote signaling that maintenance Is reqcired. 

The convenient plug-in module and separate base design fadlitates replacement of a 

failed surge module without needing to undo Installation wiring. 

IBMIZIT711 
I I- - - - ' . 4,) IT DS19)1SR 277 
rill'i:II ri#Z:11 702407 

ITDS1501SR560 
702408 

LIV7117111.TME.11 IN.31,..ITLX4=111.7.13DYLIGil 240 -277 VA 480-560 VAC gd:EzudEpjzuwrizxrTaLgiykrtirkaS IICEIMII . OULIMINIIIM 
riT 480VAC 700VAC 

4 1 100Hz 
S o rc Current Rating, I. E1:2i 
Back-u Overcurrent Protection M:IPIII s I > 100A 
Te no o. Iflatlilith rma 
Max Disc arse Current, L, 90 t 8 A us 
Nominal Discharge Current, I. 25kA 8/20 us 120kA 8/20 
Protection Modes Sin. le m ode I - L-N or N-G 
r. age r ec ion eve dill! e 7, Illf e 7, AI! 0 7- 

1.0kV@ In 1.2kV@ In 1.6kV@ In 
.: V e 7, 

2.4kV@ In 
Status NO, N/C Change-over cont wt, 250V-/0.5A max 1.5 mm' 011 4AWG) 

terminals 
Mechanical flag 1 r em at e contacts (R model only) 

Dimensions H x Dx1N: mm (in) 93 x 68 x 18 (3.54 x 2.68 x 0.69) 
Module Width 1 M 
Wei ht: k. lbs 0.12 0.26 

nc osure I T :I 1 ' T I ermop a lc A T T ' 
Conned ion g 25 mm2 Ot 4AWG) stranded 

535 mm2 Ot 2AWG) solid 
Mourning 35 mm top hat DIN rail 
Temperature -40°C t o 80°C (-40°F to 176°F) 
Humidity D% to 90% 
Approvals CE, IEC 61643-1, U1.°1449 Ed 3 Recognized Component Type 2 

Surge Ratedto Meet ANSP/IEEE° C62.41.2 Cat A, Cat B, Cat C 

ANSINE EE° C62.41.2 Scenario II, Exposure 2, 50kA 8120ps 
IEC 61643-1 Class II 
UL 1449 Ed3 In 20 kA m ode 

Replacement Module a S150M150 ITDS150M240 ITDS150M277 ITDS150M560 
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Features 
CRITEC' ID 
Technology with 
thermal disconnect 
protection 

Compact design 
fits into DIN 
distribution panel 
boards and motor 
control centers 

35 mm DIN rail 
mount- DIN 43 880 
profile matches 
common circuit 
breakers 

Indication flags 
and voltage-free 
contacts provide 
remote status 
monitoring 

Separate plug 
and base design 
facilitates 
replacement of 
a failed surge 
module 

100kA 8/20ps 
maximum surge 
rating provides 
protection suitable 
for sub-distribution 
panels and a long 
operational life 

Available in various 
operating voltages 
to suit most 
common power 
distribution systems 

CE, Ur' 1449 
Edition 3 Listed 

TDSI 100 
CRIITEC® TDS Surge Diverter - TDS 1 100 Series 

Surges and voltage transients are a major cause of expensive 
electronic equipment failure and business disruption. Damage 
may result in the loss of capital outlays, such as computers and 
communications equipment as well as consequential loss of 
revenue and profits due to unscheduled system down-time. 

The TDS1100 series of surge suppressors provide economical 
and reliable protection from voltage transients on power 
distribution systems. They are conveniently packaged for 
easy installation on 35 mm DIN rail within main distribution 
panelboards. 

CRITEC0 ID technology helps ensure reliable and continued 
operation during sustained and abnormal over-voltage events. 
Internal thermal disconnect devices help ensure safe behavior 
at end-of-life. A visual indicator flag provides user-feedback 
in the event of such operation. As standard, the TDS1100 provides a set of voltage-free 
contacts for remote signaling that maintenance is due. 

The convenient plug-in module and separate base design facilitates replacement of a 

failed surge module without needing to undo Installation wiring. 

90 mm 
B 541 

Model ITDS1100zP153 
Item Nurn.er or Europe 7024C0 

IT DS11003R240 
702411 

ITDS1 To?: P -..,.. 

702412 

Fr r .- i -i.i):r.p_,,0 
' Or 

Nominal Voltage, Ur. 120-193 VAC 223-240VAC 240-277VAC 
.120VAC 

80-560VAC 
Max Cont. Operating Voltage, U, 170VAC 2 7bVAC S10VAC 
Stand-off Voltage 240VAC 440VAC 480VAC 700VAC 
Frequency 0-100Hz 
Short Circuit Current Rating, I, 200kAIC 
Back-up Osercurrent Protection 125Ac14 if supply > 100A 
Technology TD with t he rma I d isopn nect 
Marc Discharge Current, Inv, 100kA 812Dus 

Impulse Current, le. 12.5 kA 10/350us 
Nominal Discharge Current, In 53kA 8/20us 140kA 8120ps 
'Protection Modes Single mode IL-G, L-N or N -G( 
Voltage Protection level Up 400W@ 3kA 

1.0kV @ 20 kA I700V 
@ 3kA !KIN@ 3kA 11.8kV @ 31A 

1.2kV @ 20kA 11.6kv@ 23 kA 12.4kV ® 20kA 
Status N10, NtC Change-cruerodntact, 250V-/0.5A, max 1.5 mm, (I114AWG) to 

Mechanical flag / remote contacts (R model only) 
Dimensions Hx Dx W: mm (in) 90 x 68 x35 (3.54 x2.68 x 1.33) 
Module Width 2 M 

Weight: kg (Ibs) 0.24 (0.531 

Enclosure DIN 43880, UL94V-13 thermoplastic, IP 23 (NENI A-1) 
Connection 55.25 rim, (4t4AWG)stranded 

5.35 mrrt, (tt2AING ) sol id 
Mounting 35 mm top hat DIN rail 
Temperature -413`C to 80°C (40°F to 176°F) 
Humidity 0,y,, to 90% 
Approvals CE, IE C61643-1, U Lo 1449 Ed 3 Reccgnized Component Type 2 

Surge Rated to Meet ANSIt EEE° 062.412 Cat A, Cat B, Cat C 

ANSPEVIEEE 062.41.2 Scenario I( Exposure 3, 100kA 820ps, 10kA 1013501.6 

IEC 61643-1 Class land Class II 

Ule 1449 Ed3 In 20kA rircle 
Replacement MOV Module IDS150M150 fTD5150M240 ITDS1501v1277 PDS150M560 
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Features 
CRITEC!' TD 
Technology with 
thermal disconnect 
protection 

Compact design 
fits into DIN 
distribution panel 
boards and motor 
control centers 

35 mm DIN rail 
mount - DIN 43 880 
profile matches 
common circuit 
breakers 

Indication flags 
and voltage-free 
contacts provide 
remote status 
monitoring 

Separate plug 
and base design 
facilitates 
replacement of 
a failed surge 
module 

50kA 8/20ps 
maximum surge 
rating provides 
protection suitable 
for sub-distribution 
panels and a long 
operational life 

Available in vario 
operating voltages 
to suit most 
common power 
distribution systems 

CE, UL1, 1449 
Edition 3 Listed 

TDS35O 
CR1TEC° TDS Surge Diverter - TDS350 Series 

Surges and voltage transients are a major cause of 
expensive electronic equipment failure and business 
disruption. Damage may result In the loss of capital 
outlays, such as computers and commurvcations 
equipment, as well as consequential loss of revenue 
and profits due to unscheduled system down-time. 

CRITEOTD technology helps ensure reliable and 
continued operation during sustained and abnormal 
over-voltage events. Internal thermal disconnect 
devices help ensure safe behavior at end-of-life. A 
visual indcator flag provides user-feedback in the 
event of such operation. As 
standard, the TDS provides a 

set of voltage-free contacts 
for remote signaling that 
maintenance is due. 

The convenient plug-in module 
and separate base design 
facilitates replacement of a failed 
surge module without needing to 
undo installation wiring. TD535OTT 

TDS501 201240 TDS350TNC 

90 mm 
D 54") 

70 mm (2.76") 

90 mm 
(3.54 ") 

53 mm (2.07 

Model 
Item Num i-r or Europe 70 , ' . . ' To 

- ',-.- 

s" 
- - -:5:,1- T:7 
IV 

Nominal Volta. -, U. 120.193 VAC 240-277 VAC 120.193 VAC 240.277 VAC 
Max o . Operating Vo age, LI, 1 -I, ..:. T .1re'::4 T - :IT -,r, I .-;..' -.7 Ii: 7:4 
Stand-oft Voltage 2401415VAC 240(493VAC 4E01313VAC 240415VAC .: 1 ,: 13VAC 
Frequency 0-E0Itz 
Short Circu4 Current Rating, 1,, 200kAIC 
Back-up Overcunent Prtitection 12549 1 suppbr > 1130A 

Technology TD with thermal dim n nect 
Max Discharge Current, 1... 50kA8120ps 12.5cA 10/350ps N -PE 

50kA 81200 
Nominal Discharge Current, L 25kA 81213ps 20kA 8,20 25kA820ps I20kA 8/20 
Protection Modes L-N IL-N, N.PE 1-11 L-N N-PE 

Voltage Protection Level, Up 400V 8 3kA 
1.01(V@ In 

80DV @ 3kA 
1.6kV @ In 

V @ 3kA 3kA 
1.0kV @ In 1.6kV@ In 

Status WO, ICC Change-overcontact, 2513V-.0.5A, n 1 mrn, (1114AWG terminals 
Mechanical flag I remote contacts 

Dimensions Hz!) x 1.N: mm (in) 90 x68x53 (3.54 x2.68x2137) 90x68x70 (3.54x 268x 2.76) 

Module Width 3 M 14 M 
Weight kg Ohs) 036 (179) 0.5 (1.10) 
Enclosure DIN 43 830, UL94V0 thermoplastic, IP 20 (NEMA-1 
Connection 525 mm, (44AWG) stranded 

635 ram, (112AVVG) solid 
Mounting 35 mm top hat DIN rail 
Temperature -40*Cto 80'0(401 to 1761) 
Humidity 0% to 90% 
Approvals CE F(' 6 1643-1, UL' 1449 Ed 3 R Mud Component Tre 2 

Surge Rated to Meet ?IEEE* 062.41.2 Cat A, Cat B, Cat C 

JsusrtirEEE 05241.2 Scenario II, Exposure 2, 50kA8/20ps 
EC 61643-1 Ctrs ii 
Le 1449 Ed3 In ZIA triode 

Replacement MOV Module TDS150M 193 17E6 150M277 TDS 1501 150 ITDS 150M277 
Repboement GOT Module SGD112tul 
Replacement GDT Module (Europe) 702403 
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ERIC 

www.erico.com 

1 L._ 
-1 I- 

AUSTRALIA CHINA HUNGARY NORWAY 
Mone .41.2-97514500 Thom .86-21-3030-4878 Phone 4694046Sn Phone .1100.100.13 
Fa .61441754334 Fax .8621-58314177 fR .31-115835499 Far I800.100.66 

BELGIUM 
Mena .0800-757-48 
Fax *0800.75740 

O 

SWITZERLAND 
Phone 0800.85367 
FR 4800.559415 

DENMARK INDONESIA POLAND THALAND 
P50+4 40449 373 Phone 42-21-575-0911 Phone .48-71-374-4022 Kole +66-2-267-5776 
Fax .938-89-372 Fa 42-21-575-0912 PIM .4971-3744043 FR ce62-6364988 

a. 

BRAZIL FRANCE ITALY SINGAPORE UNITED ARAB 
711014 .55-11-3623-4333 Phone .93447-365-656 Kale 529-02-84742250 Phone 454-2684433 EMIRATES 
Fax .55-11-3621-4056 Fax .33-477451789 Fa .39-02-8474-2251 Fax .654-268-1339 Phone .971-4481-7250 

Fax 4714481-7270 

CANADA 
Ph One +14100-677-9089 
Fa .14004774131 

CHILE 
Phan, .562-370-2908 
Fax 456-2-370-2911 

GERMANY 
Phone .01001690272 
Fax +0400-169-0274 

40 -34 '4 
HONG KONG 
Phone 452-2768880B 
Fox .35237644430 

MEMCO SPAIN 
PlIala .52-55-52605991 e110814 .3493467-7726 
Fa .52-55-5260-3310 Fax +3493-467-7725 

14- 
NETHERLANDS SWEDEN 
Phona +al-13-583-540o Phone .0207-909-08 
Fax .31-13583.5499 Fax .0207-989-64 

UNITED KINGDOM 
Phone .0808-234467 
Fax .0808-2314-676 

UNITED STATES 
Phone .144044130100 
Fox .14407480723 

ANSI is a registered trademark of the American National Standards Institute IEC is a registered trademark of the International Electrotechnical Commission- IEEE is a registered 
trademark of the Institute of Electrical and Electronia Engineers, Incorporated NEMA is a registered trademark of the National Electrical Manufacturers Association UL is a registered 
trademark of Underwriters Laboratories, Inc 

WARNING 
[RICO products shall be installed and used only as indicated in ERICO's product Instruction sheets and training materials Instruction sheets are available at wwsv.ettico.com and from 
your ERIOD customer service representative. Improper installation, misuse, mesapplication or other failure to completely follow ERICOY instructions and warnings may came product 
malfunction. property damage serious bochly injmy and death. 

Copyright 02006 ER100 International Corporation. All rights reserved. 
CADO'. CAINVEL.1), CRITEC, ERICO, ERIFLEX, [MUCH, and UNION are registered trademarks of ERICD International Corporation F712811119131 E796.TO2YANEN 011100.48 
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ERITECIir 
Features 

CRI TEC" Transient 
Discriminating 
(TD) Technology 
provides increased 
service life 
In-line series 
protection 
High efficiency 
low pass sine wave 
filtering - ideal 
for the protection 
of switched mode 
power supplies 

Three modes of 
protection: L-N, 
L-PE & N-PE 

35 mm DIN rail 
mount - simple 
installation 

LED status 
indication and 
opto-isolated 
output - for 
remote status 
monitoring 
CE, UL`-' 1449 
Ed. 3 Listed 

y5 An 

TDF 
CRITEC Transient Discriminating Filter 

The TDF series has been specifically designed 
for process control applications to protect the 
switched mode power supply units on devices 
such as PLC controllers, SCADA systems and 
motor controllers. Units are Ul..0 Recognized 
and available for 3A, 10A and 20A loads and 
suitable for 110-120V addc and 220-240Vac 
circuits. 

The TDF Is a series connected, single phase 
surge filter providing an aggregate surge 
capacity of 50kA (8/200) across L-N, L-PE, 
and N-PE. The low pass filter provides up to 
65dB of attenuation to voltage transients. 
Not only does this reduce the residual 
let-through voltage, but it also helps 
further reduce the steep voltage rate-of-rise 
providing superior protection for sensitive 
electronic equipment 

STATUS SENS 

.4 odel IT 

Item N um.er or Europe 
I..t ;.- 1 JJ. ITDF3.A.24430 

70:001 7C0302 

IN ' a. ' . I 

7133303 

ITD 

700004 "05 
F 20A 240V 

700006 
Nominal Voltage, tin 110-120 V 220-2413V 110.120V 2201 -240V 110.120V 220 -240V 
Distribution System TN-C-S, TN -S 

Max Cont. Operating 
Voltage, Uc 

1713VAC 340VAC 170vAC 1340VAC 1170VAC 340VAC 

Stand-off Voltage 240V 40CW 240V 14MV 240V 4COV 

Frequency 0-60Hz 50/60Hz )1383Hz 50/613Hz 

Max Line Current, I, 3A ' 10A 120 A 
Operating Current @ U., 135 mA 1290 ract 240 mA 1480 mA 1240 mA 1483 mA 
Max Discharge Current, 
1... 

101tA820ps N-PE 

20/tA 8120ps L-N 

20kA 8120ps L-PE 

Protection Modes All modes protected 
Technology In-line series bw pass si newer* filter 

TD Technology 

Voltage Protection Level, 
Up 

500V @ SCOA 

250V @ 3kA 
7130V @ 500A 
EON @ 3kA 

5309 rit 500A 

293V @ 3kA 
700V 0 933A 
600V @ 3kA 

500V @ ma 
250V @ 3kA 

7009@ 9:0A 
ECOV@ 3kA 

tiltenng -62dB @ 103k b51R 19 106k z -53dB @ 100k z 

Status Green LED. 010k. !so lated output 
Dimensions Fix Dx W: 
mm (in) 

90 x63 x72 
(3.54 x 2.63 x 2.83) 

_pto-coupler 
SO x68 x 144 

(3.54 x 2.68 x 567) 
ModuleWidth 4M '8M 
Weight: kg Ds) O./ (1.541 1.48 (3.25) 11.57 (3.46) 

Enclosure DIN 43893, UL94V-Othermopbstic, IP 20 (NEMA*-1) 
Connection 1 mrril to 6 mm, (418ANG to It 10) 

Mounting 35 mm top hat DIN rail 
Back-up Owercurrent 

Protection 
3A 110A 120A 

Temperature -3SCto 55.0-31°Fto 131'F 

Humidity 0 % to 90% 
Approvals C-Tick, CE (NOM 3A, 1209), (3A 22.2, UL' 1233, 

UL' 1449 Ed 3 Recognized Component Type 2 

Surge Rated to Meet ANSPAEEE. 062.41.2 Cat A, Cat B, Cat C 

11) Optocoupbr output can be connected to DINLINE Alarm Retry (DAR2794 to provide Form Cdry contacts. 

A1151 isa rejsteed tadernik of te Americo) Natural Standardslrentaree IEEE is a reptered trademark of fie Insltriteof Electrical ardElectronia Enignees. 
Incorporated PERM is a re)stered trademark of **Natural Elector Manufactrers Asozion. UL is a rejstered trademark of Underwriters Laliciatriog he 

WARN ING 

CO products she titre rstalled and used only as rd rated Ea IRICO's product *station sheet and trah rig m atra rostructon sheets are 
aisitria le at VPIMS ro mm and from your ott co custom e serviee representaThe Im proper rostallaten, rc, isrse m isapplkation or other failure 
to cam p letek, to Ilava LRCM hstruct ion s end wzrorags may came prods rn alfunctian.ixopertr dam age. set bus bed ily hairy and death. 

Copy ight <92008 ERGO htemationa I Co rporathrtA Yr Wits reaeryed. 
CADDY. CADW HD, (RIM. ER 10: IMF LE( MIMI{ and LEMON are registered trader arks of ERICO hternationalCoquaraten. 

www.erico.com WNW 
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ERITECI -f 
Features 

In-line series 
protection 
EMIIRFI noise 
filtering - protects 
against industrial 
electrical noise 

Compact design 
- fits into motor 
control and 
equipment panels 

Three modes of 
protection: L-N, 
L-PE & N-PE 

35 mm DIN rail 
mount - simple 
installation 

LED power 
indicator 

DSF 
CRITEC® Dinline Surge Filter 

The "two port' DSF series has been sped fically 
designed for process control applications to protect 
the switched mode power supply units on devices 
such as PLC controllers, SCADA systems and motor 
controllers. The 30V unit is suitable for 12V and 
24Vacfcic signaling and control systems. 

The 6A DSF series incorporates a space efficient low 
pass, series filter which provides attenuation to high 
frequency interference. The larger 20A model provides 
status Indication and a higher surge rating, making 
this ideal for the protection of higher risk equipment 
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11111111:17 TRANSIENT DISCRIMINATING FILTER 

INSTALLATION INSTRUCTIONS 

1. PREPARATION 

A DANGER: Electrical shock or burn hazard. 
Installation of this Transient Voltage Surge 
Suppressor should only be made by qualified 

personnel. Failure to lockout electrical power during 
installation or maintenance can result in fatal 
electrocution or severe burns. Before making any 
connections to this electrical panel be sure that power 
has been removed from all associated wiring, electrical 
panels, and other electrical equipment. 

/I\ CAUTION NOTES: 
1. The installation of this Surge Protector should 

follow all applicable electrical codes, such as the 
National Electrical Code, or the Canadian Electrical 
Code. 

2. Check to make sure line voltage does not exceed 
Surge Protector voltage requirement. 

3. Prior to installation ensure that the TDF is of the 
correct voltage, current, and frequency rating for 
your application. 

4. The earth terminal must be connected to a low 
impedance earth (< 10 ohms) for correct operation. 

5. Do not perform a "Flash Test" or use a Mega-Ohm 
Meter (Megger) to test circuits that are protected 
with TDF modules. Damage may occur to the TDF 
modules. 

6. Follow all instructions to ensure correct and safe 
operation. 

7. Do not attempt to open or tamper with the TDF units 
in any way as this may compromise performance 
and will void warranty. 

2. INTRODUCTION 

Transient Discriminating Filters (TDF) are packaged in "DIN 43 
880' profle enclosures for simple installation onto 35mm DIN 

MODEL NUMBER 
TDF-3A-120V 

TDF-10A-120V 
TDF-20A-120V 
TDF-3A-240V 

TDF-10A-240V 
TDF-20A-240V 

rails. They can be selected for use on distribution systems with 
nominal RM S voltages of 120Vac or 240Vac at frequencies of 
50/601-tz. The 12C1Vac and also operates on nominal 125Vdc 
stipples. 

3. QUICK INSTALLATION OVERVIEW 
Instal in the following manner: 

1. Ensure that power is removed from the area and the 
c ircuits that MI be connected. 

2. Snap lock the TDF module to the DIN rail. 

3. Install the appropriate upstream overcurrent protection. 

4. Connect wiring to the indicated ilp and ofp terminals. 

5. Apply power and observe correct operation of the Status 
Indication, and alarm facilities if provided - see Section 
11. 

4. PROTECTION CONCEPTS 

To optimize effectiveness of the TDF protection, the 
unprotected and protected wiring should be separated. Wiring 
from the exposed transient source to the TDF should be 
considered unprotected and kept approximately 12' (300mm) 
from al other wiring wherever possible. Wiring on the 
equipment side of the TDF should be considered protected. 

The separation of protected and unprotected wiring is 
recommended to minimize the risk that transients conducted 
on unprotected Wring may cross couple onto protected 
circuits, and diminish the level of protection available from the 
TDF module. 

The terminals on the TDF module are labeled "INPUT/LINE" 
(unprotected side) and "OUTPUT /LOAD" (protected side) 
assuming that the source of the transients is on the input side 
of the TDF module. 

For applications where the transient source is on the load side 
of the TDF module, the TDF should be reverse connected 
with the INPUT/UNE terminals connected to the load side, 
toward the source of the transients. 

WAWediCO.COM Page 1 of 2 
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MI Ca TRANSIENT DISCRIMINATING FILTER 

5. MOUNTING 

TDFs are designed to clip to 35mm DIN rails (standard 
EN50022). Unless otherwise mechanically restrained, use 
horizontal DIN rats with the TDF module spring clips to the 
bottom and the label tact the correct way up. 

NOTE: TDFs must be Metalled in an enclosure or panel that: 

prevents the TOP unit temperature from exceeding 

127F (50'C) 
provides adequate electrical and safety protection 

prevents the ingress of moisture and water 

allows TOP status indicators to be inspected 

6. GROUND FAULT CIRCUIT INTERRUPTION (GFCI) 

Where GFCI protectors (RCDs/ELCBs) are used, it is 
preferable that the TDF modules be installed prior to these 
devices (i.e. upstream). If this is not done, nuisance tripping of 
the GFCIs may occur during transient activIty. 

7. CONDUCTOR TERMINATION 

Each TDF terminal is designed to accept wire sizes from 10 to 
18 AWG (1.5mm to 6mrn solid or stranded conductor. The 
wire insulation should be stripped back 5/16" (8mm). 

NOTE: Do not use greater than 9inlbs (1 NM of torque when 
tightening the terminals. For UL compliance, where two 
wires may need to be terminated into one terminal, the 
permissible wire size is 18A WG each. 

8. FUSING AND ISOLATION 

Overcurrert protection must be instated in the upstream circuit 
of every TDF to provide protection to the unit itself, the load 
and the wiring in case of faut situations The current rating of 

the breaker or fuse used should be determined according to 
below. However, the current rating should be less than the 
rating of the wiring. For example, if a 204 TDF were instated in 

a crcut with wiring that can carry 15A, then a 15A overcurrent 
device must be installed upstream to protect both the TDF and 
wiring from overload. 

MAX FUSE SIZES: TOP RATING 
3A 
10A 
20A 

FUSE RATING 
4A 
10A 
20A 

9. STATUS INDICATION 

TDF modules have a single Status Indicator on the front panel. 
When power is applied and full surge capacity is available, the 
Status Indicator will be illuminated. Should power be applied 
and the indicator fat to illuminate, the TDF should be replaced, 
as optimum protection is no longer provided. 

10. MAINTENANCE & TESTING 

Before removing a TDF module from service, ensure that the 
power has been removed from the module. Replacement of a 

TDF module should only be undertaken by qualified 
personnel. 

NOTE: TDF units should be inspected periodically, and also 
fo/bwing any periods of lightning or transient voitage 
activity. Check the Status Indicator and replace the module 
it is not illuminated as detailed in Section 9 STATUS 
INDICATION. 

11. DINLINE ALARM RELAY (DAR) 

The TDF status monitoring circuit which provides the visual 
Status Indicator, also provides a low voltage opto-coupler 
alarm output circuit. Should vokage free alarm contacts be 
required, the ERICO Inc, DINLINE ALARM RELAY (DAR) 
should be used. 

The DAR module provides a fully isolated dry contact alarm 
output. One DAR can be used per TDF, or up to 16 TDFs can 
be connected in series to one DAR to provide a common dry 
contact alarm output. 

Ensure that the voltage rating of the alarm wiring is rated in 

accordance with the other voltages present in the equipment. 
This would normally be the same voltage rating as that used 
for the TDF module input wirrig. 

It is recommended that the DAR unit be powered from the 
outpuUload side of the TDF being monitored, however the 
DAR can be powered from other circuits. This allows for 
example, one DAR unit to be connected to separate TDFs 
which are protecting a three phase circuit. 

NOTE: Depending upon the usage of the DAR output 
contacts, failure of power to the DAR may be interpreted as a 
failure of one or more TDFs. Visual inspection of the DAR 
and TDF Status Indicator is required to clarify this situation. 

12. USE OF OTHER INTERFACES 

ERICO, Inc. DAR units are recommended for the interfacing 
of equipment to the TDF opto-coupler alarm output circuit. The 
direct connection of other equipment to the TDF opto-coupler 
alarm output circuit may not provide sufficient isolation or 
exceed the opto-coupler specifications. This may damage the 
TDF andfor the connected equipment. Warranty may be 

voided under such circumstances. However, the specifications 
for TDF alarm output has been provided for those who desire 
to use the TDF opto-coupler output directly. 

The TDF alarm opto-coupler output is avaiable on terminals 3 

and 5. Terminal 3 is the positive and 5 is the negative side. 
This output is an open collector transistor output of the opto- 
coupler. When the opto-coupler is driven on, it should be 
arranged to have 2rn4 flowing through I. For use with 24Vdc 
circuits, a 12k0 current limiting burden resistor is required. For 
use with 12Vdc circuits, a 5.6In current limit resistor is 
required. For use with 5Vdc circuits, a 2.2111 current imit 
resistor is required. 

NOTE: In connecting to the TDF opto-coupler alarm output, 
do not reverse the +I- connections or exceed the maximum 
permissible ratings (30Vdc) as damage may occur. 

woiweitco.com Page 2 of 2 Doc HBCR1351DOC. Rev 4 

219 

Date:- April 2010 Version:- Two Tenix Alliance for Brisbane City Council Water Distribution 

SP087 St Achs Street Nudgee SPS Upgrade OM Manual

Q-Pulse Id TMS1056 Active 10/12/2014 Page 242 of 405



APPENDIX L- SWITCBOARD - PHASE FAILURE RELAY 

219 

Date:- March 2010 Version:- One Tenix Alliance for Brisbane City Council Water Distribution 

SP087 St Achs Street Nudgee SPS Upgrade OM Manual

Q-Pulse Id TMS1056 Active 10/12/2014 Page 243 of 405



St AchsStieet Se Wage Putnp Station (SP,087) thigrade - Operation & Maintenance Mannal 

Page 1 of 2 

Flef:1W250PIAFI - Rev 6 - Mareh 

- 

Medeli CoVered 
252 -PMM 252 -PMT 252-?SF 252-PSG 
253-PH3 . s. 252-PMM 252-PMT 

Intioduction 
Thermistor Trip Relay (252 -PMM & 252-PMT). 
The trip inputs are monitored WithinsettabtO limits. In the 
even of the input moving outside here Emits, the unit will . 

initiate a trip Signal via double pole, ChiigeoVer relay. An 
illuMinated green LEO indicatei when the thermTs-tor.: , 

temperature is within normal working limits. The Unit 
designed such that the alarm relay is energised when normal 
temperatures are reached. 
Model 252-PMM has the facility for manual resetting, so that 
the trip condition remains after normal operating temperature 
is reached: until manual intervention occurs. 

. . 

Phase Balance Relay (252-PSF 4.25243SG) 
Trip inputs are monitored within settable limits. In the event 
of the input moving Outside these limits, the unit will initiate a 
trip signal via a double pole changeover relay. An illuminated 
red LED indiCates that the supply is within limits. 

. . 

Speed Sensing Relay (253-pH3) 
Trip inputs are monitored within settable lirnita. In the event 
of the input moving outside these limits, the unit will initiate a 
trip signal. The illuminated red I.,Eb'S indicalei that the single 
pole output relays are in an energised state and at normal 
running speed all three.relays shOuld be energised. Units 
aretactoryadjusted.fer normal running speed = 0.75MA 
Output. The- meter3djiiat pot on the pro-direr fFoTifistiredlOr 
this requirement, whiCh alSo ensures the trip levels are set to 
the calibratedvaluei. Terminal 8 is connected to terminal 5 
internally. Terminals 15 and give a 0/1mA signal 
proportional to speed. 

No.1 Relay energises on rising speed 
No.2 Relay energises On rising speed 
No:3 Relay de-energises on rising speed 

This prOduct is designed for use only with magnetic coil 
inductive sensors. 

Warning :. 
. 

During normal operation, voltages hazardous to life may 
'be preent at some of the terninals Of this unit. 
Installation and serVicing'should be perfOrtea Oritii by 
qualified, . properly trained personnel' abiding by local' 
regulatiOne: Ensure all supplies are*de7energised before 
attempting connection or other proCedures, 
It is recommended adjustments be made with the 
supplies de- energised, but if this is not: pi:rail:61e. then 
extremg"Cifiltiorilshould bo exercised:" 
'TerMinats shouldn't:it be user accessible after. installation 
and external installation Provisions must be sufficient to 
prevent hazards under fault conditions. , 
This unit is not intended to function as part of a system 

:Providing the sole means of fault-protection good 
engineering practice cfictates ihat any critical function be 
protected by atleast two independent and dive* 
means: 

Neyer open circuit the secondary vimding of an energised 
current transformer.. 

PrOtectoi, Trip Relays 
. . . 

DIN Rail Wall Mounted 250 Series 
. . . 

ThermiStoi Trip; Speed Sensing Si 
. 

Phase Angle 
installation ; 
The ProteCtor shoutd.be installed in a dry position, not in . 

direct sunlight and wherelhe ainbierifterriperature is 
reasonably stable and will not be Outside the range 6 to 60' 
degrees Getsitia.. Mounting Mil normally be on vertical . 

surfacetiut other positions Will not affect the Operation.. 
Vibration Shbuld be kept to:imirlimum.-The Protectors are 
designed for mounting on a 35rnm rail to DIN 46277: 
Alternatively they may be screw fixed,. a special adapior is 
supplied to mount 252 types. 

To mount a protector on a DIN rail, the.top edge of the cutout 
on the back is hook.ed over one edge of the rail and the :. ' 

bottOm edge carrying the releaSe dip 'clicked into piece. 
Chad: that the unit is firmly fixed. Removal or repositioning ' 

maybe achieVed by leveringdown the release dip and liftihg 
'the Unit:up-arid off the rail. 

connection cgagrarns should, be carefully followed to ensure 
correctpolarity:ard phase rotation where applicable_ : 

Eidernal voltage tratsforiners may be used on 252-psF and. 
252LP$G to extend the range. 

. . 

2527114/11; 252-PMT & 253 -PH3 
Pik up, input and output leads should be kept separate' from.. 
any otter 

. . 

Setting Controls (252-PSF, 252-PSG) 
These products tieve two.calibration facilities t_hai can 
to sUiliiperating requirements and they are factory calibrated 
as . 

1. % unbalance set points 
Voltages of and below 380 vas t:44_ a-lei:aid:rated to 
1.0% class index of fated vottage.. yaltages above 380 
volts are calibrated to 1.5% Bass index of rated 
voltage. 

2. Trine Delay 
For allvoltage ranges 10% frtazirriu m delay. 

3. Voltage Withstand . 

Continuous overload = 1:35 x rased voltage 

Setting Up fall other Models) 
The.talibration marks around the ixihtiols are proVided as a 
guide if the installer does not have access to accurate 
equipment. The maximum error of the calibratiOn marks is ' 

typically 10% of the span Of the control concerned. 
. . 

Maintenance . ' 

The unit shOuld be inspected to normal atandards for thiS 
Class of equipment. For exarripte remove accumulations of 
duet and check altionnections,for tightness and Corrosion. 
lh the unlikely event of a repair being necessary it is 
recommended that the unit be returned to the'tactory or to the 

'nearest Crompton instruMents Ser;dice Centre 

. . 

Electromagnetic Compatibility 
This unit has been designed to: provide protection against EM 
.(electro-magrietic) interference in line with requirements of 
EU and other regulations: Precautions necessary to provide 
proper operation of this and adjacent equipment will be 
installaiion"dependent and so the following can only be 
general guidance: ' ' ' :. 

'Avoid routing wiring to this unit aiongside'cables and 
products that:are, or could be, a source of interterenbe. 
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page 2012 

Ref: IVV250PMSH Rev 6 - March 02 

The auxiliary supply to the unit should not be subject to 
excessive interferenCe. In some caSes, a supply line 
filter may be required: 
To protect the product against incorrect operation or 
permanent daniage; surge transients must be controlled. 
It is good EMC practice to suppress differential surges to 
2kV or less at the source. The unit has been &Signed 

. to eirtornatiCallyrecover,yorri_tjaical transients, however 
extreme circumstances it May tie-necessary' to 

temPorarilyrrisoOrine-ct the auxiliary supply for a-Period 
of greater than 5 seconds to restore correct operation.. . 
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253-PH3 

INSTALLATION INSTRUCTIONS 

Protector Trip Relays 
DIN Rail & Will Mounted 250 Series 
Thennistor Trip, Speed Sensing & 
Phase Angle 

Screened Communication and small signal lead's are 
recommended and may be required:. These and Other 
connecting leads Mayrequiresthe fitting of RF 
suppression components, such as ferrite absorbers, line 
filters etc. , if RF fields cause problem's. 

At is good practice to install sensitive electronic instruments 
that are performing critical funotfOnaiii-EMC-enclosureS that 
prOtect against electrical interference causing a disturbance 
in function. 
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252-PMM can operate in either 
an automatic or a manual reset. 
Mode: 
For automatic the reset link 
R1-1,12 is to be disconnected. 
For manual the reset link 
R1 -R2 must be inserted. 
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The Information contained in Mese installation instructions is lOr use only by installers trained to malie electriCal power installations arid is intended to describe the 
correct method 'of Installation for this product. However, Tyco Electronics has no Control over the field conditions, which influence product installation. 
It is the.user's responilbilitylo determine the suitability of the installation method in the users field Conditions. Tyco. Electronics' only obligations are those In Tyco 
Electronic*. standard CondillOns of Sale for this product and.in no case will Tyco Electronic be liable for any other incidental; indirect or consequential damage's 
arising from !house or misuse of the products. Crompton fs.e trade mark: . 
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PB251 Series 
220-330 WATTS DC UPS 

Features 
Ultra-low noise output 
Independent battery charging output 
DC output OK & battery OK alarms & LEDs 

Battery-LVD and alarm 
Over-temperature protection 
Battery fuse fail LED 

Specifications 
INPUT 
Voltage: 

Line regulation: 

190 to 264 vac, or 190 to 400VDC 

0.296typical 

Current 1.4A maximum 

Inrush current: 10A maximum 

Frequency: 45to65 Hz 

OUTPUT 

Voltage See table 

Current See table 

Load regulation 05 %typical 

Current limit type - load cct Constant current 

Current limit type - batt. at Constant current 

Short circuit protection 

Over-voltage protection 

STANDARDS $ APPROVALS 

Safety Complies with AS/NE 60950, dass 1, 

NSW Office of Fair Tracing Approval N20602 

EMC Emissions comply with AS/N/5 CtSPR11, 

Group 1, Class B. Complies with ACA EMC 

Scheme, Safety & EMC Regulatory Compliance 
Marked 

Indefi nite, auto-resetting 

17.5 to 20V latching (13.8Vdc output) 
31.5 to 39V latching (27.6Vdc output) 

Ripple & noise 

100 MHz bandwidth 

ENVIRONMENTAL 

Operating temperature 

28mVp-p (13.8Vdc output) 
55mVp-p (27.6Vdc output) 

0 to 70°C ambient with dealing, 5...90% 
relative humidity 
(non-condensing) 

CNer-temperature protection Automatic & auto-resetting 

Cooing requirement Natural convection 

Effidency 80% minimum 

Selection Table 

Isolation Up-Up 

Up -round 
0/P-ground 

4242VDC for 1 minute 
2121VDC fa 1 minute 
707VDC for t minute 

ALARMS & BATTERY FUNCTIONS 

Converter ONIOK alarm kicicated by voltage-free changeover relay 
contacts & 

green LED ON=PSU OK 

Battery low (& fuse) alarm 10.2 to 12.W for 12V battery, adjustaNe 20.4 
to 25.2V for 24V battery, adjustable Incicated 
by voltage-free changeover relay contacts & 

Teen LED: ON =BAIT OK 

Low voltage dsconnect 9.6 to 12V for 12V battery, adjustable 

19.2 to 24V2 for 4V battery, adjustable 

Charger over-load protection Auto-resetting electronic circuit beaker 

Reverse polarity protection 

Battery to load voltage drop 

MECHANICAL 

Inertial battery fuse 

0.2 to. 0.25V typical 

Case size 264Lx172Wx 67 Hmm 

Case size with heatsink 264 lx 186W x 67 H ran 

Rack size 232 D x 19" W x 2RU H 

Weight 1.9 kg 

Weight with healsink 2.1 kg 

Weight (rack moulted version) 5.5 kg 

MODEL 
NUMBER 

OUTPUT OUTPUT Note: Non standard battery 

VDC (LOAD 1BAT T POWER charging current available on 

PB251-12CM 13.W 16A 2A 220W 
request. ie PB251-12CM-H-10 for 
10A. 

P8251-12CM-H 13.8V 20A 2A 275W 

PB251-24CM 27.6V 11A 2A 300W 

PB251-24CM-H 27.6V 12A 2A 330W 

PB251 -12RML 13.8V 20A 4A 275W 

PB31 -12B 13.8V 20A 4A 275W 

PB251-24RML 27.6V 12A 2A 330W 

powerbox. 
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PB251 Series 
275-330 WATTS DC UPS 

Technical Illustrations 
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PBIH Series 
15-150 WATTS DC/DC SINGLE OUTPUT 

Selection Table 

MODEL 
NUMBER 

INPUT OUTPUT OUTPUT 
POWER 

MODEL 
NUMBER 

INPUT OUTPUT OUTPUT 
POWER 

MODEL 
NUMBER 

INPUT OUTPUT OUTPUT 
POWER 

P8IH-1205F 9.2-16V 551 3A 15W P801-110126 85-14051 12V 2.1A 25W P8IH-2424M 19-324 24V SA 100W 

PB111-1212F 9.2-16V 12V 1.2A 15W PBIH- 11015G 85-140V ISV 1.7A 25W PBIH-2448M 19-324 48V 2A 100W 

PBIH -1215F 92-16V 15V 1A 1SW PBIH- 11024G 85-140V 24V 1.1A 25W PBIH-4805M 38-638 SV 20A 100W 

MIN-1224F 9.2-16V 24V 0.62A 15W MOH-110486 85-140V 48V 0.5A 25W PBIH-4812M 38-63V 12V 9A 100W 

PBIH-2405F 19-32V 5V 3A 15W P8111-12051 92-168 5V 8A 50W P13111.481SIA 38-638 15V 7A 100W 

PBIH -2412F 19-3251 12V 12A 15W PI3111-12121 92 -16V 12V 3.3A SOW PBIH-4824M 38-63V 24V SA 100W 

PBIH -2415F 19-32V ISV 1A 15W PBIH -12151 9.2-16V 1W 2.7A SOW PBIH-4848M 38-63V 48V 2A 100W 

PBIH-2424F 19-324 24V 0.62A 15W P1310-12241 9.2-16V 24V 1.7A 50W 1131H-11005M 85-1408 58 208 100W 

PBIH -4805F 38-638 SV 3494 15W 8810-12481 92-16V 48V 0.8A 50W PBIH-11012M 85-1408 12V 9A 100W 

P8111 -4812F 38-6351 12V 128 15W P81H-24051 19-32V SV 10A SOW P81H-11015M 85-1408 15V TA 100W 

PBIH -4815F 38-6W 15V IA 1SW PBIH -24121 19-328 12V 4.3A SOW PBIH- 11024M 85-140V 24V SA 100W 

PBIH -4824F 3843V 24V 0.62A 15W PBIH-24151 19-32V 1SV 3.4A SOW PBIH- 11048M 85-140V 48V 2A 100W 

P8111-111:05F 85-140V 5V 3A 15W PBIH-24241 19-32V 24V 2.5A SOW P81H-120511 9.2-I6V 5V 27A 150W 

KIM-11012F 85-140V 12V I 2A 15W P8114-24481 19-32V 48V 1A 50W KIM-1212R 9.2-16V 12V 13A 150W 

P8111-11015F 85-1408 15V lA 15W PBIH- 48051 38-63V 5V 10A SOW P8111-12158 92 -16V 15V 10A 150W 

881H -110241 85-1/08 24V 0.62A 1SW P8111-48121 38-634 12V 4.3A SOW P8114-12248 92-16V 24V 6.5A 150W 

PBIH -1205G 92-16V SV SA 25W P8111-48151 38-628 15V 3.44 SOW P8114-124811 9.2-168 48V 33A 150W 

P81H-12126 92-168 12V 2.1A 2SW PBIH-48241 38-6W 24V 2.5A SOW P81H-24058 I9-324 SV 31:18 150W 

P8111-12156 92 -16V 15V 1.7A 25W NM-48481 38-628 488 IA SOW P881-241211 19-32V 12V 14A 150W 

P8111-12240 92 -16V 24V 1.1A 25W P81H-110051 85-140V 5V 10A SOW P8111-24158 19-3251 ISV 11A 150W 

PBIH -12486 9.2-16V 48V 0.5A 25W P81H-110121 85-14051 12V 4.3A SOW PB1H-24248 I9-324 244 7A 150W 

PBIH -24056 19-32V 5V SA 25W PB111-110151 85-140V 1W 3.4A SOW PBIH -2448R 19-32V 48V 3.5A 150W 

P8111-24120 19-32V 12V 2.1A 25W P81H-110241 85-140V 24V 2.5A SOW P8111-480511 38-628 5V 30A 150W 

PBIH -2415G 19-32V 15V 1.7A 25W Mil-110481 85-140V 48V IA SOW PBIH -4812R 38-63V 12V 14A 150W 

P881-24246 19-32V 24V 1.1A 25W P8111-1205M 92-168 511 18A 100W P8114481511 3.638 1SV IIA 150VI 

P8111-24416 19-32V 48V 05A 25W P8111-121281 92-16V 12V 9A 100W P8111-48248 38-63V 24V 7A 150W 

P8111-48056 38-63V 5V SA 2SW P8111-1215M 92-16V 1W 7A 100W P8M-48488 3843V 48V 3.501 150VI 

P81H-48126 38-63V 124 2.1A 25W PBIH-1224M 92-16V 24V 4.5A 100W P13111-1100511 85-1408 SV 30A 150W 

P8M-48156 38-6W 15V 1.7A 25W P81H-1248M 92-168 48V 2A 100W M11-110128 85-140V 12V 14A 150W 

P8111-48246 38-63V 24V 1.1A 25W PBIH -2405M 19-3251 58 20A 100W P8111-110158 85-1408 1SV 11A 150W 

P8111-4848G 38-63V 48V 0.5A 25W PBIH -2412M 19-3251 17V 9A 10081 88111-110248 85-1408 244 7A 150W 

80111- 110056 85-1404 SV SA 2SW P81H-2415M 19-32V 15V 7A 100W 143111-110488 85-1408 484 3.5A 150W 

PBIH-F 

4413 

) 

- 4,1 ) 

408±1.3 

depth within 3mm 

Dimensons in nm 

terminal Fie 

0 V (DC in) 

2 +V (DC In) 

3 P3 

4 NO Connection 

-V out 

6 +V Out 
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IMPORTANT NOTICE 

@ COPYRIGHT - ALL RIGHTS RESERVED 

This handbook is for the installation, operation and maintenance of the TC- 900DR. The 
specifications described are typical only, and are Subject to normal manufacturing and 
service tolerances. 

Trio DataCom Pty Ltd reserves the right to modify the equipment, its specifications or this 
manual without prior notice, in the interest of improVing performance, reliability or 
servicing. At the time of publication all data is correct for the operation of the eqUipment 
at the Voltage and/Or temperature referred to. Perforrriance data indicates typical Values 
related to the particular product. 

This manual is copyright © by Trio DataCom Pty Ltd. All rights reserved. No part of the 
documentatiOn or the inforMation supplied may be divulged to any third party without the 
expresS written' permission Of Trio bataCorn Pty Ltd. 

Same are proprietary to Trio DataCom Pty Ltd and are supplied for the purposes referred 
to in the accompanying documentation and must not be used fOr any other pufpoSe. All 
such inforrnatioh remains the property of Trio DateCorn Pty Ltd and may not be 
reproduced, copied, stored on or transferred to any other Media or used or distributed in 
any way save kir the express purposeS for which it is supplied. 

Products offered may contain software which is proprietary to Trio DataCom Pty Ltd. 
However, the offer of supply of these produCtS and services does not include or infer any 
transfer of ownership of such proprietary information and as such reproduCtion or re-use 
withOut the express permission in writing from Trio DataCom Pty Ltd is forbidden. 

PermiSsion may be applied for by contacting Trio DataCom Pty Ltd in writing. 
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SECTION 1 

INTRODUCTION 

1 INTRODUCTION 

1.1 GENERAL 

The TC-900DR is a Full Duplek 900 MHz Radio, featuring a fully integrated 4800 or 
9600 bps data modem. 

The entire unit is housed in a robust metal enclosure that provides a compact and 
transportable means for the transmission of data over radio. 

The product has been fully designed and developed in Australia, by an Australian owned 
and managed company. 

The TC-900DR meets the ACA SP4/89 specification which covers radio data 
transmissions over point-th-point and point-to-multipciint systems. 

It is ideally suited for applications such as : 

TransactiOn Processing. 

Public Utility Telemetry Systems. 

Alarm Monitoring. 

Supervisoiy Control and Data Acquisition. 

Energy Distribution. 

Inventory Control 

Common Carrier Data Services. 

Temporary Installations 

The .modem proVides byte oriented packet data communicaticins over narrow band FM 
systeMs, using digital filtered binary FSK modulation. 

The TC-900DR can be supplied for use with 12.5kHz, 15k1-14 25kHZ or 30kHz channel 
spacings: Its operational parameters can 6E; prograMmed with the TC-D Series 
installation programmer. This is a separate Software paCkage that runs on an IBM 
compatible PC under WindOwS 95/98/NT: 

Ci Copyright Trio l:yalaC,Oin Pty Ltd 
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1.2 FACTORY QUALITY ASSURANCE 

The TC-900DR has been designed and manUfaCtured with particular emphasis placed 
on the following pOints : 

{ State of the art design techniqUes. 

{ Simple assembly /disassembly. 

{ Minimal alignment requirements. 

{ Manufactured using quality components. 

All units have been manufactured using automated assembly procedures. This assures 
attention to detail and a high level of quality control. 

All components used are of high quality, and conform to Trio DataCom's required 
specifications. The component suppliers proVide batch, date and Manufacturing criteria 
that are required to meet quality control standards. 

Each unit, is individually tested with an inbuilt self diagnostic program. It is then passed 
through a set of automatic test procedures with minimal human intervention. This 
ensures a consistently ManufaCtured and performing product. Many of the alignments 
are faCtory set and Should not require re-alignment in the field. 

Trio DataCom's quality control does not finish here. Once each unit has passed its 
individual tests, it is placed in a cyclic heat/cooling chamber. This chamber is 
automatically cyCied from -:10°C to 1.65°C, Mice, over a twenty hour period.. During this 
time the modem controller - using external precision calibrated test equipment - monitors 
and stores frequency stability versus temperature data The TC-900DR uses this 
information to achieve its temperature coMperisated, frequency stability level of 1pPrn. 

POwer output is measured during the temperature cycling. This it:achieved by having the 
unit connected to a' PC and various test equipment via a GPIB. Units that fail any of 
theSe tests are reported bY the test PrograM and corrective action taken before going 
through the complete 'cycle once again. EaCh unit shipped from the factory comes with a 

factory alignMent printout which details: 

Oorfiguration. 

Transmit frequency. 

Receive frequency. 

Receiver sensitivity. 

Trariirnitter pinker output. 

Transmitter modulation. 

In most cases, the radio transmitter as shipped from the factory will require no 
re-alignment. 

It is this care and quality control that ensures that the :purchaser of a TC900DR radio 
mOdeM, obtains a consistently manufactured and performance Specified product which 
haS been "burned. in to minimise any operational failures. 

®.Copyright Trio DataCom Pty Ltd Page 2 

240 

Date:- April 2010 Version:-, Two Tenix Alliance for Brisbane City Council Water Distribution 

SP087 St Achs Street Nudgee SPS Upgrade OM Manual

Q-Pulse Id TMS1056 Active 10/12/2014 Page 263 of 405



St Achs Street Sewage Pump Station (SP087) Upgrade - Operation & Maintenance Manual 

TC-9000R User Manual Issue 13 February 2001 

1.3 FEATURES 

Advanced microwave and digital techniques were employed during the design phase of 
the TC-900DR, ensuring an innovative and state of the art product. 

Features include : 

Fully integrated full duplex radio and modem 

Built in antenna diplexer 

Power output +30dBm (1 Watt nom) at antenna connector 

Radio meets ACA SP4/89 requirements 2/90 

In-built transparent remote diagnotics capability. 

Custom single chip modem - digital signal processing 

4800 & 9600 bps transfer rates, full duplex 

Selectable 110..19k2 asynchronous RS-232 host interface 

Unique collision avoidance facilities 

Integrated supervisory signalling channel 

Software selectable configuration parameters 

Configurable bit error rate testing 

Excessive temperature power fold-back 

Auxiliary port for use with an optional supervisory audio handset 

C Copyright Trio DataCom Pty Ltd Page 3 
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1.4 SPECIFICATIONS 

1.4.1 RADIO SECTION 

Rx frequency range 

Tx frequency range 

Channel spacing 

Frequency stability 

Power output 
at Antenna connector 

Duty cycle 

Output impedance 

Timeout timer 

Tx key up time 

Rx sensitivity 

Rx intermodUlation 

Rx spurious responses 

Tx spurious emissions 

Full duplex with single antenna. 

Issue 13 : February 2001 

923MHz to 933MHz (see note 1) 

847MHz to 857MHz (see note 2) 

Fully syrithesilad 12.5kHz / 25kHz, [opt 15/30] 
with programmable 1/2 channel raster offset 

1 ppm (-.10°C to 65°C amb), [opt -30°C to 70°C], 
aging <= 1ppin/Anriurn 

+30 dBm ±1dBm (1W nom) 
switchuable under softWare control 200mVV/1W 

Continuous 

50 Ohms 

Programmable from 1 sec. to 28 minutes (max) 

<= to 1rnS (output _ 1dB of power) . 

0.5uV at antenna input for 12 dB SINAD 
at "delayed Rx signal" test point. 

>= 70 dB spurious free dynamic range. 

<= -65 dB. 

<=-65 dBc (ref unrnodulated carrier). 

Note 1. The reciprocal frequency option for point-to-point operation or point to multi-point 
base repeaters is available as follows 
- Rx freqUency range 847MHz to 857 MI-0. 
- Tx frequencY range 923MHz to 933 MHz. 

Note 2. The transmitter is normally supplied, with its frequency offset from the receiver 
by 76 MHz. 
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1.4.2 MODEM SECTION 

User Ports 

Data Rate 

BER 

Data Format 

DB-9 connector, EIA RS232, DCE, serial 
aSynchionoUs, 300..19k2 baud, 7/8 bit, 
no /odd /even parity. 

4800/9600 bps Full DupleZ. 

l_eSs than 10E-6 @-105dbm measured at antenna pert 

Naliow band digital filtered binary FSK Modulation, 
using Trio DataCom's DFM4 -9 digital Modem chipSet, 
inclUding Tries unique sUpervisdry signalling channel 
C/DSMA collision avoidance scheme. 

Synchronisation Delay : 20 milliseconds. 

1.4.3 RADIO' AND MODEM SECTIONS COMBINED 

Occupied bandwidth : Meets ACA SP4/89 guidelines for point-to-point and 
point-to-multipoint assignments. 

Mean deviation ±1.5 kHz (4800bps), 
±2.75 kHz (9600bps) 

Power requirements : 14 Volts AC 10VA or 13.8Volts DC (11 to 16V Max). 

Transmit current <= to 600 mA. 

Receive current 175 mA. 

Size 241mm x 161rrim x 65mm. 

Weight 1.3Kg. 
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1.4.4 CONNECTORS 

User RS-232 Connection 

Mating connectors 

Antenna Connection 

Mating connector 

AC/DC Power Connector 

Mating Connector 

Supervisory Audio 
Handset Connector 

Mating connector 

Issue 13: February 2001 

DB9 female wired as DCE (modem). 
(AMP Part # 747844-5) 

Dii9 male solder type. 
(AMP Part # 747983-3) 
Backshell to suit. 
(AMP Pari# 205729-1). 
Optional supplied to order. 

Gold plated SMA feMale bulkhead. 
(E.F.JOHNSON Part # 142-0701-501) 

SMA male to RG223 crimp type. 
(E.F.JOHNSON Part # 142-0407-006) 
OptiOrial supplied to order 

2 pin locking (9A rating). 
(PCB SOCKET MOLEX Part # M5569-2A2) 

(RECEPTACLE MOLEX Part# M5557-2R) 
(RECEPT PINS MOLEX Part # M5556-TL). 
Supplied with standard unit. 

6 pin modular jack. 
(AMP Part #520250-3) 

6 pin modular jack plug. 
(AMP Part # 5-641337-3). 
Supplied with optional audio handset. 

1.5 OPTIONAL ACCESSORIES 

Trio Steck a large range of ancillary devices including coax cables, RF connectors, 
antennas, lightning protection, pevier supplies, eta. 

Please contact Sales for ftither information. 
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SECTION 2 

HARDWARE TECHNICAL DESCRIPTION 

HARDWARE TECHNICAL DESCRIPTION 

2.1 GENERAL 

The. TCL900IDR is a 900 MHz full duplex radio complete with radio modem and antenna 
diplexer. In this and subsequent descriptions to fallow, references have been made to 
block diagrams, circuit diagrams and coMponent loading diagramS. 

These can be foUnd in appendix A, at the rear of this manual. 

The unit can be divided into five major sub-blocks : 

Radio section. 

Antenna diplexer section. 

Audio handset. 

Modem section. 

Unit housing assembly. 
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2.2 RADIO SECTION 

The radio section is built on a single PCB with approxirnate dimensions of 193mm x 
152mm x 1.6mm. 

This section consists of the following main blocks : 

Receiver. 
Tearisrhitter. 
Frequency Control. 
Interfaces. 

Each of these blocks can be further broken down as follows : 

Receiver. 
Pre-amplifier. 
Mixer. 
45 MHz I.F. fifter. 
FM I.F. & Demodulator 
Audio processing. 

- Data. 
- Voice. 

RSSI processing. 

Transmitter. 
Audio processing. 

- Data. 
- Voice. 

Modulator. 
Multiplier. 
Mixer. 
Power amplifier. 
Contiol. 

- PTT. 
- Power. 

Frequency control 
Synthesiser. 
Local oscillator. 
AFC 

Interfaces 
Modem faction, 
Antenna diplexer. 
Audio handset. 
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2.2.1 RECEIVER 

The general form of the receiver circuitry is shown in diagrams "DR9 Macro Block 
Diagree (drawing number Tc)i-o-19 sheet 3/3), and "900 MHZ Radio - Block 
Diagram" (drawing number TC01-05-19 sheet 2/3). 

PRE- AMPLIFIER 

The receiver pre-amplifier_ obtains signal direct from the antenna diplexer port - 

connector X2. It Consists of two stages. The first stage is Optirnised to give a loW noise 
figure, While the second is optimised to produce gain: 

The central devices used are MRF5711 high frequency transistors. They provide the 
basis for a wide band amplifier that can receive from the loWest band frequenty range of 
852 to 854 MHz to the higher band frequency range of 928 to 930 MHz. 

The RF selectivity is provided by the diplexer fitter. 

Strip line impedance matching networks are employed to ensure optimum performance 
of the amplifier. 

The overall gain of the pre -amplifier is set to 20dB. 

2.2.1.2 MIXER 

The receiver mixer consists of a 180 "rat race hybrid ring" followed by a passive 
Schottky mixer diode. 

The mixer injection frequency is set 45MHz from the required receive frequency, (high 
side injection for 930 MHz receive and low side for 850 MHz receive). This results in an 
I.F. frequency output of 45 MHz. 

The level of the injection is set to 6 dBm by the amplifier stage 03. 

2.2.1.3 FIRST I.F. STRIP FILTER 

The required receiver mixer ;product is filtered by the first I.F. filter. The filter is a 

bandpass crystal controlled device; centred on 45 MHz, and provides image rejection for 
the second IF Mixer. 

The filter is aligned for optierium response by adjustment of inductors L4;L3 and L5. 
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2.2.1.4 FM IF and DEMODULATOR 

The heart of the demodulator section is an NE815p high performance low power mixer 
FM IF system IC. 

This device inCorpotates a mixer /oscillator, two firniting intermediate frequency amplifiers, 
a quadrature &fetter, muting circuitry, logarithmic RSSI, and a voltage regulator. 

The input to the devide is froM the output of the 45 MHz first IF strip filter. This is applied 
at RFC, and RFboa pins (112-p1,p2). 

This signal is applied internally to a Gilbert cell miter, which is set to convert the signal 
dOWn to 455kHz. 

The mixer injection is supplied by an internal oscillator, which is driven by an external 
Oscillating signal applied at, the XTAL OSC pins (U2-p3,p4). 

The basic injection frequency is governed by the 44.545 MHZ crystal XTAL1. This 
produces a mixer output product of 455 kHZ. 

The output of the mixer is available at MIXER OUT (U1-p20). This is applied to a 455kHz 
Centred bandpass fitter. This acts as the "front end" fitter, CF1. 

The bandwidth and rolloff characteristiCs of this fitter are set, depending on the required 
baud rate of the data being used On the modern, and the required Channel sPacing. 
Refei to Circuit Diagiarn for filter types. 

The filtered output is then applied to the input of the internal IF amplifier, IF AMPIN 
-o18). The bandwidth of the amplifier is about 40 MHz, with a gain of about 39 

c113(uv). C16 and C11 Provide IF amplifier decoupling. 

The output is available at IF AMP OUT (U1-p16). This is applied to a 455kHz centered 
bandPass filter. This acts as the "rear end" filter, CF2. 

o\gain the filter selection depends on the required bandwidth. Refer to Circuit Diagram 
for filter types. 

The filtered output is then applied to the input of the inteenal IF liMiter, LIMITER IN 
(111-p14): The bandwidth of the limiter is about 28 MHz, with a gain of about 62 dE(uv). 
C13 and C14 provide IF limiter decoupling. 

The signal from the second limiting amplifier is passed to an internal Gilbert cell 
quadrature detector, as well as to LIMITER OUT (U1T11). 

One of the Gilbert cell porte is driven direCtlY by the IF the other by a tuned :quadrature 
network, Which is driven by the IF signal from LIMITER OUT The tuned, network is 
based around a ceramic resonator CF3. The 6 of the network is varied depending on 
the required baud rate used by the modein. For 9600 baud the link LK3 is ineerted, 
giving a higher damPing factor than that required for 4800 baud, where the link is 

removed. 

This gives the two input signals applied to the. Gilbert cell a 90 degree phase 
relationship, the oUtput of Which is the demodulated audio /data signal. 

The output signal is available at UNMUTED AUDIO OUT (U1-p9). A gated output is also 
available at MUTED AUDIO OUT (U1-08). 
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2.2.1.5 AUDIO PROCESSING 

2.2.1.5.1 DATA 

The demodulated data signal output has been assigned to the UNMUTED AUDIO OUT 
pin (U1 -p9). This ensures no interruption to the floW of data. 

The signal is filtered by the C22, R20, R29 and C23 filter network. This is to remove any 
high freqUenty components produced at the OLIVIA of the quadrature detector. 

It is then amplified and DC level shifted by op-amp U1:C. The amount of DC bias applied 
to the signal can be varied by the potentiameter VR2. For correct prOCeesing by the 
modem, this level is set to 2V. The AC level of the signal is set to about 1 Vp.p 

2.2.1.52 AUDIO 

The demodulated audio signal output has been assigned to the MUTED AUDIO OUT pin 
(U1-p8). This allows switching control of the audio passed to the handset earpiece. 

The signal is filtered by R23 and C17. This is to remove any high frequency components 
produced at the output of the quadrature detector. 

It is then buffered, amplified and level shifted by op -amp U1:D, and presented to the 
handset via Coupling Capacitor C20 and connector X3-p2. 

The mute control signal is applied to the NE615 (FM IF system IC) MUTE IN pin (U2-p5). 
When active, the audio output signal from the IC is attenuated by greater than 60dB. 

2.2.1.6 RSSI 

The RSSI output is presented by the NE615 at RSSI OUT (U2-p7). This signal is 
logarithmic with an output range greater than 90 dB. It is used for audio mute processing, 
and by the modern section as a data qualifier signal. 

The signal is first passed through a unity gain buffer, op-amp 111:B, before it is split. 

The RSSI level is compared with the setting of "audie mute adj" potentiometer VR1, by 
op -amp Ul:A. The result is passed to the MUTE IN pin of the NE615. 

This alloWs a suitable mute cutoff point to be set for the received audio sent to the 
handset earpiece. 

The RSSI signal is also passed to the modem section for processing via R19 and 
connector )(1-p21. 
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2.2.2 TRANSMITTER 

The general form of the transmit circuitry is shown in diagrams "DR9 Macro Block 
Diagrein" (drawing number TCO1-05-19 sheet 3/3), and "900 MHz Radio - Block 
Diagram" (draWing number TC01-05-19 sheet 2/3). 

21.21 AUDIO PROCESSING 

2.2.2.1:1 DATA 

The transmit data signal enters the radio section via connector J*31313, from the modem 
section. It is biased via R68 and R75 to a DC leVel of about 0.86V. The signal is then 
passed through a level setting potentiOrneter VR2, used to set the level of transmit 
deviation. 

It is then preSented to the input of the modulator circuit. 

2.2.2.1:2 VOICE 

The transmit Voice signal enters the radio section via connector X3-p4, from the 
microphone in the handset. The pre-amp in the microphone circuit is given some bias via 
R76. 

The signal is first passed through a clipping circuit. This consists of back to baCk 
Clamping diode pair D2, AC-coupled via C154. This ensures that a maximum transmit 
deviation level is imposed. 

The modulator circuitry is based around a low power FM transmitter system IC;MC2833. 
Included in this device is a microphone amplifier and clipper. The audit) is peSsed to the 
amplifier via R76 at the MIC AMP INPUT pin (U7-p5). 

Feedback for gain is supplied by R76, and band limiting by C50. The amplifier output is 
presented at MIC AMP OUTPUT (U7-p4). 

Further low paSS filtering is provided by the network of R71, C49, R59.. and C42... C43 
provides a rising respOrise below 100HZ. This filtering is needed to shape, the base band 
signal; so as the transmit frequency Spectium stays within channel boundarieS. 

The audio is coupled into the modulator circuit at the MODULATOR INPUT pin of the 
MC2833 (U7-p3). 

6 Copyright trioth4aCorn Pty Ltd Page 12 

250 

Date:- April 2010 Version:- Two Tenix Alliance for Brisbane City Council Water Distribution 

SP087 St Achs Street Nudgee SPS Upgrade OM Manual

Q-Pulse Id TMS1056 Active 10/12/2014 Page 273 of 405



St Achs Street Sewage.Pump Station (SP087) Upgrade - Operation & Maintenance Manual 

TC-900014 User Manual issue 13 : February 2001 

2.2.2.2 MODULATOR 

The heart of the modulator section is an MC2833 low power FM transmitter system IC. 
This device is a one chip FM transmitter subSysteM designed for FM communication 
equipment. It inClUdeS a microphone amplifier, a variable reactance rriodulator, a voltage 
controlled Oscillator; arid two auxiliary transistors. 

Data is fed direCtly to the input of the reactance modulator at the MODULATOR INPUT 
pin (U7-.p3). The aUdid channel is fed via an inbuilt clipper amplifier in the MC2833. The 
outpi4 of this variable reactance circuit is used to modulate the FM carrier. 

The carrier frequency of the modulatOr is provided by an internal Osdillator, which is 

driven by an external oscillating signal applied at the RF OSC pins (U7-015,016). 

This oscillating signal is goyerned by the 20.166 MHz crystal XTAL3. The actual applied 
frequency is set by the moddlating signal, which slightly varies pulls") the crystal 
freqUenCy. This is achieved by connection of the crystals circuit to the output of the 
variable reactance circuit VARIABLE REACTANCE OUTPUT (U7-p1). This output is 
coupled to the crystal via a frequency trimming coil L6. 

The output FM signal is presented at the RF OUTPUT pin (U7-p14). 

2.2.2.3 MULTIPLIER 

The output of the modulator is paSsed to a frequency tripler stage employing auxiliary 
transistor TR2. This places the carrier frequency at 60.5 MHz. 

It then passeS to a frequency doubler stage employing auxiliary transistor TR1, where 
the carrier is moved up to 121 MHz. 

The signal is amplified through these stages to a level of about -4 dBm at 121 MHz. 

2.2.2.4 MIXER 

The transmit FM signal at 121 MHz when mixed with the VCO frequency by U8 produces 
a transmitter signal 76 MHz fromihe receiver freqUenCy. 

The mixer employed is an MCL spL.1X monolithic dbubly balanced mixer (U8). 

The transmit VCO signal is amplified to a level Of about +6 dBm by Q2, and applied to 
the "L" input Of the mixer. The 121 MHz signal is applied to the .1" input of. the miter. 

To select the correct mixing product for the transmitter, a tunable fitter using C78 and a 
coupled stripline circuit is used. 

The output signal is then buffered by two MRF5711 transistors Q4 and Q5, to provide 
aboLit +4 dBm Of signal level, Whitt) is applied to the final amplifier section. 
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2.2.2.5 POWER AMPLIFIER 

The power amplifier provides an overall gain of about 30dB. This is achieved by three 
stages of amPlification. 

The firtt stage uses an MRF5711 transistor (Q8). This device is primarily designed for 
high gain, low-noiSe, small signal arriPlifiert, and is ideal for a transmitter pre amplifier. 
Thit stage provides about 13 dB of gain. The power control circuit acts on this stage to 
provide constant pOwer at the PA. oUtput connector. 

The second stage uses an MRF8372 transistor (Q9). This device is primarily designed 
for Wideband, large signal predriyer stages in the 800MHz range. This prOvides a further 
10 dB of gain. 

The final stage uses two MRF8372 transistors (Q10, Q11) in a parallel configuration to 
provide the final output Power. Each of these stages provides about 10 dB of gain. The 
output iMpedance is matched to 50 ohms via the use Of balanced impedanCe strip lines. 

The transmitted signal is presented at connector X4, at a level of about +32 dBm, where 
it is passed to the diplexer section. 

2.2.2.6 CONTROL 

2.2.2.6.1 PTT 

PTT Must be activated for the TC-900DR to transmit an RF signal. There are two 
sources of PTT, the audio handset, and the modem section. 

PTT from the audio handset is referred to as "manual PTT". It enters the radio section via 
connector X3-p6. It is passed to the PTT control switch transistor Q12. PTT is active 
LOW, and turns On Q12 when applied. 

PTT from the Modern section enters the radio section via connector Xl-p12, "/PTT" It is 
connected to the PTT control switch transistor Q12. 

When OTT is not activated the transmitter is totally disabled. All stages of the transmit 
chain are turned oft This is to ensure that power consumption is kept to a minimum. 

The PTT signal connects to the start of the transmit chain at the multiplier stage. 

The internal :transistors of the MC2833 IC, TR1 and TR2 haVe their bases effective 
grounded, turning off the device_ t. Si Milady. the mixer output buffer and amplifier 
transistors Q4 and Q5 are turned off as are the final amplifier stages employing 08, Q9, 
Q11 and Q10. 

When the PTT is activated, bias it applied to all these stages and transmission is 
possible.. 

NOte : Tx enable mint also be active to allow transmission. 
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2.2.2.6.2 TRANSMIT ENABLE 

Transmit 
unless 

is a further control placed on the transmitter circuits. No transmission is 
possible unless the transmit enable signal is Active. The signal enters the radio section 
via connector X1-p11; "/TX:EN", from the modem section. 

This signal basically enables the PTT switching transistor Q12, thus providing VCC for 
the 20.166 MHz oscillator section of the MC2833 modulator IC, and biaS to the hanthet 
microphone: 

2.2:2.6.3 POWER 

The RF power output Of the TC,900DR can be set to two levels. Low power level is 
200rnik and high Power is 1W. 

This level is controlled by two dc levels. One signal is a control level from the modem 
section, the other frOM in RF detedor located at the output Of the transmitter itself. 
These two signals are used in aonjunctiOn to hold the output poWer constant, 

The signal from the modem section enters the radio section via connector X1-p10, 
"TXPWR". The signal is fed to an op -amp comPariSon circuit t.19:A via level setting 
potentiometer VR4. 

The level is compared to that actually detected at the output of the transmitter, by the 
Circuit based:arOund diOde ba The comparator output is then used to bias the fiist stage 
Of the P.A. section (Q8) of the transmitter,, hence varying the transistor gain performance 
and uttiMatelY the output RF power. This basic feedbadc network is reqUired to keen the 
poWer at a constant level, regardless of any external conditions. 

The detected output power level is also fed back to the rrxideni section for monitoring 
and analySis via connector X1-p9, "TXPWR SENSE". 

2.2.2.6.4 TEMPERATURE SENSE 

A temperature sensing device is included in the radio section. The device used is an 
LM335 precision temperature sensor, US. It is operated as a two terminal zener diode, 
with a breakdown voltage directly proportional to absolute temperature., with an output of 
+10 mV per degree kelvin. 

The ternpe.ratUre data output is passed to the Modeni section for analysis and 
ProceSSing via connector X1 la14, "TEMP SENSE". 

During the "Burn In" cycle; that the T67900bR is passed through during production, the 
unit calibrates the output of the sensor to the test temperature. In particular .it. stores the 
hottest .temperature reached by the test cycle (about 650). 

If the unit reaches this maximum temperature setting while 6perating in the field, the 
modem section of the TC.90913R will .automatically signal the p9Wer control circuit to 
place the transmitter into low power niode (200m1N). 

This low level of output poWer is retained until the temperature. sensor signals the 
MOdem section,' that the teMperatUre has fallen back below the maximum ternperature. 
When this occurs the .transmitter is placed back to its preViousi pOwer setting. A 
hystereSis is built into the MicrOprocoSSor control circuitry to stop :power jitter. 

This scheme is referred to as "High TemperatUre Fold Back". It is used to proted the 
transmitter final pOwer transistors from any damage that may be encountered under 
extreme temperature conditions. 
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2.2.3 FREQUENCY CONTROL 

2.2.3.1 SYNTHESISER 

The synthesiser section provides a local oscillator for use by the receiver and transmitter 
sections. 

The synthesiser circuitry is based around a TBB206 PLL frequency synthesiser IC. 

This device is a complex PLL circuit in ups technology for processor controlled 
frequency synthesis. The processor resides in the modem section, and three basic 
control lines are used to interface to the device. The enable "EN", data "DA" and clock 
"CL" control signals are passed to the TBB206 vii connector X1- p16,p17,p18 
respectively. 

The reference frequency for the synthesiser is applied to the "RI" pin of the TBB206 
(U3-p2), This reference is provided by a.12.000 MHz voltage adjustable teMperature 
compensated crystal oscillator (yrcXo), XTAL2. ThiS input has a sensitive preamplifier 
for a 16-bit (R)eference divider. C33 provides AC coupling for the input. 

The VCO frequency is applied to the "Fl" input pin of the TBB206 (U3-p8). This input has 
a highly sensitive preamplifier fOr a 12-bit N divider and a 7-bit A divider. C29 provides 
AC coupling for the input. 

The actual signal applied to the "Fl" input is from the output of a TBB202 dual modulus 
diVider IC (U4-04). This is to transform the actual VCO frequency of betWeen 786 MHz 
and 996 MHz, down to a frequendY acceptable for use by the "Fl" input. 

The divider ratio seleCted by the TBB202 is determined by the state of the "MOD" input 
pin (U4-p6). If the signal is HIGH, then a ratio of 1:128 is used If the signal is LOW, 
ratio of 1:129 is used The state of this signal is controlled by the TBB206 synthesiser 
"MOD" output pin (L3 -p7). The TBB206 drives this output LOW at the beginning of a 

cycle. When the A divider haS reached its set value, the "MOD " oUtptit is set to HIGH. 
When the N divider readhes itt set Value; the OUtpUt is set LOW again and the cycle is 

repeated. 

The input to the TBB202 divider is from the VCO output via a strip line impedance 
matching network: The signal is applied to the 71" pin (U44Lp1). 

The TBB202 can be placed into standby mode, when not in use This is achieved by 
connection of the "STB' pin (U4 p7), to tno multi function outpUt port of the TBB206 
Synthesiser (U3-06). This port is driven by the bEni4-9 modem IC Iodated in the modern 
section. 

The phase detector signal is provided on the "PD" pin Of. the TBB206 (U37P12). This 
signal his especially short anti backlash PulSes to avoid any 'dead Zones', and to 
neutralise any small phase deviations. This signal is paSSed to the loop filter of the VCO, 
circuit: 

A lock detect indication is given by the TBB206 synthesiser at the "Lb" output pin 
(u-ot 4). This signal is filtered and shaped by the network using R47 and C36, and 
presented to the MOdern section for monitoring and Proceising, via connector X1 p19. 
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2.2.3.2 VCO 

The VCO used is an MQC309 series VCO. The exact device used depends on the 
required freqUencies that the unit has to work with. 

Two types are used : 

A. MQC309 798 - Frequency range of 784 MHz to pi p MHz 

Gives unit frequency ranges of : 

Transmit : 905 MHz to 937 MHZ 
- ReCeive : 829 MHz to 861 MHz 

B. MQC309 978 - Frequency range of 962 MHz to 994 MHz 

Gives unit frequency ranges of : 

- Transmit : 841 MHz to 873 MHz 
- Receive : 917 MHz to 949 MHz 

The 798 type employs low side injection to the mixers, whereas the 978 type employs 
high side injection. 

The loop filter consists of R44, C40, C41 and R43. 

The output of the VCO is passed to the receiver mixer via RXMIX, and to the transmitter 
Mixer via TXMIX signal lines. Each of these is impedance matched by strip line circuits 
for optimum performance. 

The layout and selection of all these components has been done in such a way so as to 
minimise VCO noise being impressed onto either the transmitted or received RE signals. 

2.2.3.3 VCO TEMPERATURE COMPENSATION 

Frequency temperature compensation is provided for by an input to the reference 
oscillator circuit 

During the "BUrn In" cycle, that the TC-900DR is passed through during production, the 
unit calibrates the output of the ternperature sensor to the test teriverature and to any 
frequency variations that occur, and stores the results. 

When the unit is operating in the field, the temperature of the unit is constantly being 
analysed. ShOuld a frequency offset be required based on the Calibration measurements, 
the Modem section signals to the 12.000 MHz reference oscillator to vary its frequency 

This signal is, passed to the radio section via connector X1p1 5, "TEMP COMP". 
The Voltage on this line "puW the reference oscillator XTAL2 onto a new freqUendy, 
Which CorresPondS to the correct offset required. 

Note : Because the ieMperature compensation for the installed VTCXO is held in the 
NVRAM of the modem it is imperatfve that modems and radio boards are maintained as 
matohed pairs. ShoUld either the VCO or NYRAM require replacement it is highly 
recommended that the unit be returned to the manufacturer for re-calibration. 
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2.2.3.4 RECEIVER AFC 

AutoMatic frequency control is provided for the received signal. The control signal is 
applied to the radio section froth the modem section via connector X1-p22, "AFC CTL". 

The basic injection frequency to the front end mixer of the NE615 FM demodulator IC 
(U2), is governed by the 44.545 MHz crystal XTAL1. The actual applied frequency can 
be Set by the level of the AFC signal; which slightly varies ("pulls") the. XTAL1 crystal 
frequency via the varactor diode DV1. 

The modem section monitors the average DC level of the _received signal (DATA signal 
X1.-p13), which gives an indication of received frequency drift. 

From this the modem section calculates the required compensation necessary and 
applies it to the "AFC CTL.." signal line. 

A reference signal is passed back to the modem section from the radio section via 
connector X1-p23, "AFC REF". This is processed by the modem section, and used to 
help determine the level of AFC signal level. 
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2.2.4 INTERFACES 

2.2.4.1 MODEM :SEC110N 

The radio section interfaces to the modem section via connector X1. Attached 
permanently to this connector is a 90mm length of 26 way ribbon cable, fitted with a 

female 26 way connector at the other end. This attaches to connector JX3 on the 
modem section PCB. 

Refer to interface diagram "RADIO MODEM INTERFACE", drawing number TC01-05-18 
sheet 1/3. 

CONNECTOR X1/JX3 
PIN NUMBERS 

SIGNAL DESCRIPTION 

RAIL 
RAIL 
RAIL 

1 

2 

3 
4 

5 
6 
7 
8 

13V8 POWER SUPPLY 
13V8 POWER SUPPLY 
13V8 POWER SUPPLY 
GROUND 
OkouNb 
GROUND 
sy pOwR suppiy 
8V POWER SUPPLY 

9 TXPWR SENSE (o/p- TRANSMIT POWER SENSE) 
10 TXPVVR (i/p - TRANSMIT POWER LEVEL) 
11 /TX EN (i/p - TRANSMIT ENABLE) 
12 /PTT (i/p - PRESS TO TALK) 
13 DATA (i/p - TRANSMIT DATA) 
14 TEMP SENSE (O/p - TEMPERATURE SENSOR) 
15 TEMPCOMP (i/p-TEMPERATURE COMPENSATION) 
16 EN (i/p - ENABLE FOR SYNTH) 
17 bA (i/p - DATA FOR SYNTH) 
18 CK (i/p - CLOCK FOR SYNTH) 
19 Lb (o/p - LOCK DETECT FROM SYNTH) 
20 DATA OUT (o/p - RECEIVED DATA) 
21 RSSI (O/p - RSSI SIGNAL) 
22 AFC CTL (i/p- AFC. CONTROL) 
23 (UNUSED) 
24 SUPPLY/MIC (UNUBED) 
25 TEST1 (UNUSED) 
26 TEST2 (UNUSED) 

2.2.4.2 ANTENNA DIPLEXER 

The interface betWeen the radio section and the antenna diplexer section is via coaxial 
connectors X4 and X2, and low loss coaxial CableS. 

CONNECTOR SIGNAL DESCRIPTION 

X4 TRANSMITTER OUTPUT 

X2 RECEIVER INPUT 
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2.2.4.3 AUDIO HANDSET 

The interface between the radio section and the audio handset is via the modular-6 pin 
connector X3. 

CONNECTOR X3 SIGNAL DESCRIPTION 
PIN NUMBERS 

1 8V POWER SUPPLY 

2 AUDIO OUT (o/p - AUDIO TO EARPIECE) 

3 GROUND 

4 MIC (i/p - MICROPHONE AUDIO) 

5 GROUND 

6 MANUAL PTT (i/p - HANDSET PTT) 
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2.3 ANTENNA DIPLEXER SECTION 

2.3.1 GENERAL. 

The antenna diplexer section of the TC-900bR is a separate plug in modUle, that "piggy 
backs" the radio section PCB: 

The diplexer performs two major tasks. Firstly it couples both the transmit and receive RF 
paths to the antenna while proViding high isolation between them, and Secondly it 

*vides image and Spuriout rejecticin for each of these paths, with high Q bandpass 
filters. 

The isolation between the transmit side and the receive side is greater than 50 dB. 

The diplexer consists of two teflon PCB's bonded together using a critical temperature 
and pressure process. The top and bottom outer layer's are connected via brast eyelets, 
that are pressed through the PCB. This eliniihates the need for through hole plating of 
Teflion, which reqUires the use of dangerous chemiCals. 

The design is essentially two continuous ground planes, filled in between, with laminate 
dielectric, and stripline filter tracks WhiCh are centrally located between these groUnd 
planes. 

The etching of the fitter tracks is closely monitored and controlled to ensure an accuracy 
of better than 0.001" in track width and spacing. 

The diplexer his been facitory tested to ensure bandpass and performance 
ChatacteriStiCS are met. The diplexer has approximately 3 dB of loss at 930 MHZ and 2 

dB Of loss at 850 MHZ. 

This diplexer requires no alignment in the field. 
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2.3.2 INTERFACES 

The antenna diplexer Connects to the radio section via low loss coaxial cables and 
connectors, and to the units antenna via a SMA connector. 

Two versions of the diplexer are available, depending on the transmit and receive 
frequencies used. The difference betWeen the two is the loading of the SMA connector. 

TYPE-A CONNECTIONS (Transmit frequency = 930 MHz range) 

DIPLEXER CONNECTOR SIGNAL DESCRIPTION AND DESTINATION 

850 MHz port RF RECEIVE - RADIO SECTION X2 

930 MHz port RF TRANSMIT - RADIO SECTION X4 

ANT port ANTENNA 

TYPE-B CONNECTIONS (Transmit frequency = 850 MHz range) 

DIPLEXER CONNECTOR SIGNAL DESCRIPTION AND DESTINATION 

850 MHz port RF TRANSMIT - RADIO SECTION X4 

930 MHz port RF RECEIVE - RADIO SECTION X2 

ANT port ANTENNA 
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2.4 AUDIO HANDSET SECTION 

2.4.1 GENERAL 

Refer to diagram "MTCU HANDSET MAIN PCB & MIC PCB CIRCUIT DIAGRAM", 
draWifig number 501.5-A260.;50. 

The handset proyides an audio link between units, to assist in link setup and 
commissioning. It is not intended for general use and the equipment is not licensed for 
voice operation only. 

Caution : When the handset is inserted into the TC- 900DR, reliable data transmission or 
reception is not possible. Unintentional voice traffic on 'a point to multi point system may 
cause data corruption to other units. 

The data transmission section Of the modem is totally disabled, if the handset is plugged 
in when the TC -900DR is turned 'on. 

The handset contains two PCB'S, a receive board and a microphone board, which are 
connected by a 10 way ribbon cable. MoUstic padding is also included in the handset for 
improved perforMatiCe. 

The microphone board contains an ECM30 electret microphone, along with a common 
emitter Preamplifier stage (Q1), to provide transmit voice audio. 

There are four indication LED's that are not used by the TC-900DR. 

The receiver board contains a 78L05 5V voltage regulator (REG1). This is used to supply 
power to the LF353 receive amplifier (U2 -p7), Whibh drives a DH32-30 ohm earpiece. 

The sidetone circuit provided by U2-p1 is disabled and not used by the TC-900DR. 
Similarly, the LED driverS are disabled. 

The PTT switch places a ground connection onto its output signal line, for processing by 
the radio section. 
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2.4.2 INTERFACES 

The audio handset corinects directly to the radio section via the RJ11 connector, X3. 
Attached to the handset is an 8 way flexible Curly cord. 

PIN NUMBER HANDSET X3 PIN RADIO SECTION 
CONNECTOR NUMBER CONNECTOR X3 

1 LED CLK UNUSED 

2 LED DATA UNUSED 

3 13V2 1 8V POWER SUPPLY 

4 DGND 3 GROUND 

5 PTT 6 MANUAL PTT 

6 MIC 4 MIC 

7 MIC RET 5 GROUND 

8 EAR PHONE 2 AUDIO OUT 
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2.5 MODEM SECTION 

The modem section is built on a single PCB with approximate overall dimensions of 
165min x 152Min x 18mm. 

It consists of the following main blocks : 

Modem control 

- DFM4 -9 modem. 

- Reset and watchdog: 

- Memory. 

- External NVRAM. 

- External RAM. 

Host interface. 

Radio interface. 

Transmit signal conditioning. 

Receive signal conditioning. 

- Data recovery. 

7 Clock recovery. 

User indications. 

PoWer supply 

Interfaces. 

- Radio section. 

- Port A. 

Port B. 

- Power. 
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2.5.1 MODEM CONTROL 

2:5.1.1 OFM47,9 MODEM 

The modem section is controlled by a DFM4 -9 Trio. DataCom modem IC, (U5). 

This device is specifically designed to provide data communications from a host 
Computer over a radio channel. 

The DFN1479 is capable of full duplex operation, at data rates of 4800 baud or 9600 baud 
over the radio Channel. The transmitter and receiver data rates may be set 
independently. The host computer interface provides two RS232 asynchronous serial 
ports, configurable for a variety of baud rates, and data forMats. 

In the standard delivery format of the modem, only one asynchronous serial port is 
operational. (Port A). 

Advanced data recovery techniques are emplOyed to ensure excellent performance in 
both good and noisy signal environments. 

The data transmission method used, employs advanced optimal waveform shaping 
techniques. ThiS maximises the recovered signal at the destinatiOn receiver, while 
remaining within the allocated RF channel bandwidths. The method uses computer 
generated Finite Impulse Re Sponse (FIR) techniques, to deriVe the transmitted waveforin 
data. 

The modem features. a unique supervisory signalling channel, which embeds low speed 
primary in the priMa bit-stream, and is transparent to the user of the primary channel. 

TO drive the DFM4 -9 modem Clocking circuits, an external resonator is required. A 
19.6608 MHz Crystal (XTAL1) is applied to the OSC pins (05-p9,10) of the device to 
achieVe this. 

A 4 way DIP switch is supplied to set up some configuration parameters of the modem. 
connect These are only read by the DFM4 -9 at deVice power up. They connect to the 6ESx" pins 

of the device (U5:p3,p5,p6,p7). Switches 1 and 2 are presently unused, switcheS 3 and 
4 are defined in seCtion'4.5.1. 
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2.5.1.2 RESET AND WATCHDOG 

A MAX690 reset and watchdog IC (U3), is used to perform a variety of ancillary 
functiOns. This device PrOvidei a fixed length reset pulse for the proPer initialisation of 
the modem chip on power up and reinitialisation. The MAX690 monitors the level of the 
VCC poWei supply line. If the Voltage moves out of Specification, the reset output is 
activated. This ,ensures that the modem chip recovers correctly in the event of a power 
failure. The reset signal is applied to the "RESET pin of the modem (U5-p8). 

The MAX690 prOvideS a poWer, monitoring function, which giveS advance warning of 
imminent power supply failUre. The DFM4-9 modem cheCks thiS signal, applied to its 
"PF pin (U.5-162), before performing any transactions with the non - volatile memory, thus 
preventing accidental corruption of the contents of thit memory. This "adVance Warning", 
is the length of time that the power supply Capaditors hold their charge, after loss of 
power, before the Vcc supply rail drops below its cutoff level, and a reset pulse is 
generated. 

The MAX690 also includes a "watchdog" timer. This timer must be strobed at a minimum 
rate, to preVent a reset pulse being generated. The DFM4-9 prOvideS this signal at its 
"WDO" pin (U5 -p22). Should the DFM4-9 modem operation go astray for some reason, it 
is probable that it will no longer perform this strobing function correctly. This condition is 
treated as irrecoverable and the MAX690 Will timeout on its watchdog function and 
re-initialise the modem. 

2.5.1.3 MEMORY 

2.5.1:3.1 EXTERNAL NVRAM 

The DFM4-9 modem, has a wide Variety of configurable operating parameters, all of 
which are stored in an ST24C04 NVRAM IC, (U4). These parameters are read at power 
up, and determine the operating charaCteristics of the modem. 

The NVRAM has 4096 bits of memory. It is accessed using the standard PC, two wire, 
bus interface . A, feature of this particular deyice, is a write protect fUnction for one area 
of the memory. 

This write pratect feature prevents configuration data being inadvertently corrupted 
should some anomaly in modem operation occur. A hardware signal line is used to 
override this write prOteCtion feature, so that the configuration data may be changed by 
manual Means. This signal can be accessed via the front panel connector, and is used 
When the TC-DFM9lia modem programmer is connected. 

2.5.1.3.2 EXTERNAL RAM 

External RAM is used to store data frames. 

The RAM used may be either a 6264-8K or 62256 -32K byte IC (U9). The standard 
TC..900DR is supplied with an 8K package. The DFM4-9 Modern, tests the size of the 
attached RAM on power up. 

All of the externally connected RAM is used to store packet data and is allocated evenly 
between transmit and receive data This memory is. connected to the Modem chip, by an 
8 bit bus, and 3 Centro' lines. 
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Two 8 bit 74HC573 latches (U8 and U10), are used to latch the memory address off the 
bus; before the data read or write cycle. The read/write control line to the RAM, is passed 
as the top address line in the MSB address latch. 

The RAM read cycle operates as follows: 

- The Modern sets the two latch control lines, LADR_EN and HADR_EN, high. 
- The high-address/RSelect is then placed on the 8 bit bus. 
- The HADR_EN line iS set low to latch the data into U8. 

- The lower eight address bits are placed on the bus. 
- The LADR_EN line is set to low tri latch the data into U10. 
- The modem bus port is set to input mode. 
- The RAM CE line is set 
- The modern reads the data off the bus. 

The RAM write cycle operates as follows : 

- The modem sets the two latch control lines LADR_EN and HADR_EN, high. 
VV - The highaddress/ select is then placed on the 8-bit bus. 

- The HADFLEN line is set low to latch the data into U8. 
The lower eight address bits are placed on the bus. 

- The LADR_EN line is set to low to latch the data into U10. 

- The modem bUS port is set to output mode. 
- The modem writes the data to the bus. 
- The RAM CE line is set low to write the data into the RAM. 

Note: WARNING 
A modem containing a 32K RAM package will not be compatible with a modem 
containing an 8K RAM package if end to end flow control is being used over the data 
link. 

2.5.2 HOST INTERFACE 

The host interface is provided by two RS232 ports, configured as DCE. These ports are 
presented to the user as 9 way female DMIN connectors, designated as PORT A and 
PORT B. 

With the standard TC,900DR, only PORT A is operational. 

The RS232 level translation is performed by two LT108I/MAX232 line transceivers (U1 
and U2). These require a single five volt supply, and include internal charge pumps to 
generator the required +10V and 10V 

The four input and four output lines implement one full duplex serial port with 
RTS/CTS/DTR and DCD: This is PORT A A second full duplex port with no handshake 
lines is provided on PORT B. 
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2.5.3 RADIO INTERFACE 

The interface to the radio is via a 26 pin PCB header connector, X4. 

The modem section has full control over the connected radio transceiver. It provides : 

- Four lines for synthesiser control (used for RF channel selection). 
- RSSI deteCtion. 

Temperature sense input. 
Transrnit power sense input. 

- Temperature compensation for the synthesiser reference frequency. 
- Receiver AFC. 
- PTT control. 
- Analogue lines for receive and transmit data signals. 
- Regulated +13.8V and +8V power supplies. 

Input to the receiver Signal port, RXSIG, is offset by 2.0V DC, with a signal level of 1Vp-p 
AC. 

The transmit signal output, TXSIG, has a signal level of 1Vp-p for 4800BPS, and 2Vp-p 
for 9600BPS, with a nominal DC offset of 2.0V. This offtet may vary by ±1v according to 
the modulator temperatute compensation requirements. 

An ADC0834 four channel ADC (U6), is used to monitor various analogue quantities 
within the radio. The DFM4-9 modem communicates with the ADC by controlling 3 lines. 
An active high chip select, "ADCS" line (115-p33), a data clock, "DCLK" line (U5-p35), and 
a serial data, "SD" line (U5-p36). 

The state of the data 110 from the ADC is clocked into internal registers of the DFM4 -9 
on the rising edge of the clock line. The data stream consists of a four bit preamble, 
whiCh includes the channel address. From the 5th clock pulte onward, the ADC drives 
the data line with the data of the conversion, MSB first. The transaction is terminated 
with the CS line being set to inactive low. 

The 'first channel is used to monitor temperature, by measuring the voltage froth an 
LM335 monolithic temperature sensor U6. The LM335 is situated in the radio section, 
adjacent to the 20.1665MHz XTAL and VCXO synthesiser referenbe Oacillatot, and is fed 
into the modem section via Connector X4-p14, ADCO. 

The second channel is used to monitor RSSI, by measuring the RSSI outPut of the 
NB615 IF circuit. This signal is fed to the modem section from the radio section via 
connector X4 -p21, ADC1. 

The third channel is used to monitor the power level output by the RF transmitter, by 
measuring a Voltage derived in the power control section of the radio. This is used to 
deterMint the "health" of the radid transmitter. This signal. is fed to the modem section 
iron, the radio. section via connector X4 -p9; ADC2. 

The fourth channel of the ADC, is uSecltd measure the Voltage of the +13.8 volt supply 
rail .and to sense the Presence of the audio handSet at Power up. The handset derives 
microphone bias from the modulator stage, and the voltage at this point is measured and 
Compared with a fixed nominal value, to determine if 

the 
handset. is Connected at the 

time of TC900DR power: up. This signal is fed to the *dem 'section frorn the radio 
section via connector .X4-p24, ADC3... This 4th ADC channel is also multipleked to 
measure the AFC control voltage so.that an indication of received signal frequency can 
be *de. 014:D is used to perform this switching ftinctitim 
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An auxiliary latch (L111) is provided to supply some of the output control to the radio 
section. 

The latch receives data from the same data buss as the RAM. The lower six bits are fed 
to an R/2R ladder network DAC (RN2)., which is used to present an analOgUe voltage to 
the radio's local Oscillator synthesiser frequency reference; This correction voltage 
*vides for excellent temperature Stability of the radio. This signal is fed to the radiO 
section via connector X4 -p15, TEMP COMP. 

The two top bitS of the latch, drive auxiliary' funCtions within the radio section. 

Bit 6 is used to control the power of the RF transmitter in the radio section. This can be 
set to a HIGH level of 1W, or to .a LOW !elle! of 200mW. This signal is fed to the radio 
section via connector X471,10, TXPWR. 

Bit 7 provides the RF transmitter enable signal to the radio section. No RF signal can be 
transmitted unlesS this signal is set to active. ThiS signal is fed to the radio section via 
connector X4-p11, TX EN. 
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2.5.4 TRANSMIT SIGNAL CONDITIONING 

The transmit section of the DFM4,9 modem, outputs a byte of data, four times per bit 
Period, on the "TDX" pinS (TD1..TD7, U5- p56..49). 

The parallel data is presented to an eight bit 13/2R ladder network (RN1). ThiS is a simple 
DAC whiCh produces the transmit waVeform at its output. 

This signal is fed into oparhP (U13:C) for amplification and filtering. This stage is a single 
pole low pass filter, used to attenuate clocking noise in the waveform: Two more filter 
stages follow, U13:B and U13:D. 

By Using 4 sarnples per bit, and an 8 bit resolution; precise control of the waveform 
shape is possible. 

The gain and Pole frequency of amplifier stage U13:C is switched by the DFM4-9 
mOdern, via a 74HC4066 CMOS FET sWitcheS (U14:A). This is to produce the reqUired 
waveform for the two data rates currently available. The bit rate outpUt signal, "BRO" is 

provided at U5-p44. 

For 4800 baud, components C43 and R45, are "inclUded" in the feedback loop of the 
amplifier stage. When 9600 baud is selected, switch U14:A is turned OFF, and the 
components are "excluded" from the circuit. 

2.5.5 RECEIVE SIGNAL CONDITIONING 

The data receiver, consists Of several functional blocks. Some of these are implemented 
by internal fOrictionS Of the modem IC, and the remainder by external circuitry. 

The incoming analogue signal, is routed to two separate sections of circuitry. One to 
process the received clock, the other to process the received data. 
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2.5.5.1 DATA RECOVERY 

The data recovery is based around an "Integrating Data Slicer" circuit. 

This circuit Consists of a non-inverting, resetable integrator (U16:A, 1112:C and U15:D), a 

dUal peak detector (U12:A,B) and a reference divider. 

The received signal is passed into the MOdem section from the radio section via 
connector X4 -p20, "RXSIG". 

The signal is integrated by the nom;inverting integratpt formed by U16:A, and 1)12:C, and 
then forwarded on to a comparator (1.17:B); where it is "Squared up", ready to be read by 
the DFM4 -9 medein. 

An output signal is provided by the modem IC, to indicate the sampling point. In fact this 
signal, called "13xCLI<OUT", is pulsed high immediately after the sarripling operation has 
taken Place: 

The integrator is reset at the end of each bit period, by the 74HC4066 FET switch, 
U15:D, after the value of the bit has been read. The DFM4-9 provides this reset signal at 
the reset integrator "RxCLKOUT'-pin (U5 -p19). 

The integiated receive signal, is then fed to the dual peak detector, where the poSitive 
and negative, peaks of the integrated signal are detected, and stored on the capacitors 
C28 and C27. 

The peak detector's attack time is determined by the output resistance of the oparrips 
(U12:A,B) and the bulk resistance of the diodes (D7; D4). The decay time however is 
determined by the values of the hold capecitorS (C28, C27) and the summing resistors 
(R24, R25). 

Four diodes (D5, D6, D8, D9) are used to clamp the reference rail. If the incoming signal 
has a large DC shift, this claMping arrangement ensures that the data slicer reference 
level is quick to settle somewhere near its final operating pOint. This clamp however does 
impOte a maximum allowable input signal level. Exceeding this level will cause the 
integrated signal to directly modulate the reference rail. The &lived reference voltage 
leVel, is amplified and output back to the radio section, where it is used for AFC in the 
receiver. 
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2.5.5.2 CLOCK RECOVERY 

The received clock signal is presented to the DFM4-9 modem at its "RXCLK" input 
(U5-p4). 

Within the DFM4 -9, a phase-locked-loop is used for data dock recovery, which relies on 
leVel transitions in the data signal. 

This Mechanism maintains the data sampling Point in the center Of the bit cells by 
comparing the signal'S level transitions with an internal clock. 

An error in the relative phase of the RXCLK signal and the internal, clock, causes the 
internal clock to increase or decrease in speed, to bring the phase error to zero. 

The phase -locked loop clock recovery mechanism Within the DFM4-9 modem, maintains 
the sampling point in the center of the bit cells; PUt the use of the integrator demands 
that this take place at the end of the bit cell. This means that the signal fed to the 
DFM49 modem RXCLK input must be delayed by half a bit period. 

To obtain this the received signal is passed through a half bit delay, low-pass filter 
(U16:D, UTA). The delay characteristiCS of this filter, are switchabie betWeen the 
available data rates of 4800 and 9600 baud operation; by five 7411C4066 FET switches. 
These switches are controlled by the "BRO° output of the DFM4-9. 

2.5.6 USER INDICATIONS 

There are foUr indicatiOn LED's supplied for user information. POWER, TXMIT, SYNC 
and RXSIG. The POWER LED is green, TXMIT LED is red and the other two are yellow. 

The POWER LED (LED4), is driven from the 13V8 power supply line. When supply is 
preSent the LED is activated. 

The TXMIT LED (LED3), is .activated when PIT is present. It is driven when the switching 
transistor Q3 is turned ON by the DFM4 -9 modem "PTT" output going active (UX3-p38). 

The SYNC LED (LEQ2), is activated when a valid data stream has been, deteCted. It is 
driven when the SWitching transistor Q2 is turned ON by the DFM479 modem "byniC. 
output going active (U5 -p43). 

The RXSIG LED (LED1), is activated when the received Signal level is at a usable leyel. 
It is driven when the switching transistor Q1 is turned ON by the DFM4-9 modem 
"RXSIG" output going. active (U57p43). 
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2.5.7 POWER SUPPLY 

The !Sower supply is baSed around the use of three voltage regulators that supply +13V8, 
+8V and +5V.. 

The incoming power is applied to a bridge rectifier (BR1),.. Normally two legs of this 
bridge are linked. out so. it proVideS only 'reverie polarity ,protection shunt diodes. A 
special manufacturing option allows for AC input, where the links are removed.. A 2200uF 
eleCtrolytiC capaCitOr (C2), provides filtering fOr AC inputs. 

This is then applied to an LT1086 low dropout regulator (REG1). The output of this is set 
to I W8and feeds the RF final amplifier, and the follOwing two regWatOri. 

. . . . 

The 8V regulator (REG2) takes its input directly from the.13V8 rail, its output is routed to 
the radio section, and 'provides supply for one of the amplifier devices. 

The 5V regulator (REG3) provides the supply rail for the modem section logic circuits. It 
takes its input froth the 13V8 rail via diode Dl. Extra filtering capacitance is provided by 
C7. 
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2.5.8 INTERFACES 

2.5.8.1 RADIO SECTION 

The modem section interfaces to the radio section via connector JX3. The physical link 
between the two sections is achieved via a 90mm length of 26 way ribbon cable. 

Refer to interface diagram "RADIO MODEM INTERFACE", drawing number TC01-05-18 
sheet 1/3. 

CONNECTOR JX3 
PIN NUMBER 

1 

2 

3 
4 
5 
6 
7 
8 
9 
10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

22 

23 
24 
25 
26 

(1:: 

SIGNAL DESCRIPTION 

13V8 POWER SUPPLY RAIL 
13V8 POWER SUPPLY RAIL 
13V8 POWER SUPPLY RAIL 
GROUND 
GROUND 
GROUND 
8V POWER SUPPLY 
8V POWER SUPPLY 
ADC2 
TXPWR 
/TX EN 
/PTT OUT 
DcSIG 
ADCO 
TEMPCOMP 
EN 
DA 
CK 
LD 
RXSIG 
ADC1 
AFC CTL 
SPARE 
ADC3. 

TEST1 
TEST2 

(i/p - TRANSMIT. POWER. SENSE) 
(O/p - TRANSMIT POWER LEVEL) 
(o/p - TRANSMIT ENABLE) 
(o/P - PRESS TO TALK) 
(o/p - TRANSMIT DATA) 
(i/p - TEMPERATURE SENSOR) 
(o/p- TEMPERATURE COMPENSATION) 
(o/p - ENABLE FOR SYNTH) 
(o/p - DATA FOR SYNTH) 
(o/p - CLOCK FOR SYNTH) 
(i/p - LOCK DETECT FROM SYNTH) 
(i/p - RECEIVED DATA) 
(i/p - RSSI SIGNAL) 
(o/p - AFC CONTROL) 
(UNUSED) 
(FOR SUPPLY /HANDSET) 
(UNUSED) 
(UNUSED) 
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The modem section interfaces to the host user via the 9 way female 
connector JX1. 

CONNECTOR JX1 
PIN NUMBER 

SIGNAL DESCRIPTION 

.1 DATA CARRIER DETECT (DCD) 
2 RECEIVE DATA OUTPUT (RXD) 
3 TRANSMIT DATA IN (TXD) 
4 DATA TERMINAL READY (DTR) 
5 COMMON (COM) 
6 DATA SET READY/prog mode (DSR) 
7 REQUEST TO SEND (RTS) 
8 CLEAR TO SEND (CTS) 
9 RING INDICATE/BER Test Mode (RI) 

Note: Pin 6 and pin 9 provide a dual function which depends 
TC-900DR is operating in. 

2.5.8.3 PORT B 

DMIN type 

on the mode that the 

For the standard delivery version of the TC-900DR, port B is normally not enabled. This 
port provides no handshake lines except DCD (parallel connected with DCD on Port A) 
and ()SR which is wired active. 

CONNECTOR JX1 SIGNAL DESCRIPTION 
PIN NUMBER 

1 

2 

3 
4 
5 
6 
7 
8 
9 

DATA CARRIER DETECT 
RECEIVE DATA OUTPUT 
TRANSMIT DATA IN 

COMMON 
DATA SET READY/prog mode 

(DCD) 
(RXD) 
(TXD) 

(COM) 
(DSR) 

RECEIVE SIGNAL STRENGTH INDICATOR (RSSI) 

Pin 9 is used to output.the RSSI signal for external measurement. 

The RSSI output ranges from 0:to 5 Volts, where 5 volts indicates the strongeSt signal. It 
is important to note that this port outpUt has a. high impedance of around 50K ohms and 
loading will deCrease accuracy of the recorded measurement. 

2.5.8.4 POWER 

Power is supplied to the *den', section via connector X1. Typically +13.8V DC is 
Oohed to the top pin, with the common connected to the bottom bin. 
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SECTION 3 

OPERATIONAL DESCRIPTION 

3 OPERATIONAL DESCRIPTION 

3.1 GENERAL 

The Trio DataCOm TC-990DR radio modem, is a full duplex 4800/9600 bits per second 
device, which converts digital data into an analogue form suitable for transmission over a 

radio channel. It uses specially filtered direct binary frequency modulation techniques to 
achieve this. It conversely, convert the analogue signal derived from a radio Channel 
into a digital data signal. 

The heart of the unit is the DFM4-9 modem IC. This performs all waveform shaping, 
randoMising and cie4aridornising, NRZINRZI conversion, clock recovery, and HDLC 
framing and CRC error generation and checking. These fUnctions are performed 
simultaneously, allowing full duplex operation at up to 9600bps. 

The modem is fully Hap compatible. The user is provided with two RS232 compatible 
ports, whiCh may each be configured with a standard PAD interface or SLIP/KISS 
protocol driver. The unit may also be configured for repeater Operation. 

It may be configured to use RS232 handshake lines, or XON/XOFF flow control on Port 
A. 

The modem features a unique supervisory signalling channel, which embeds low speed 
data in the primary bit-stream,' nd is traneparerit to the user of the primary channel. 

The supervisory signalling charnel can be disabled if not required. It could be used to 
pasi low speed data such as E and M 'status or CIDSMA control schemes. 

The data rate of the supervisory signalling channel can be set independently for transmit 
and receive: It can range from abciut 40 to 533 bps with the primary channel rate at 4800 
baud, and 80 to 1067 bps at a pritnary channel rate Of 9600 baud. 

NOTE: with the supeiviSory signalling channel active, 'the bit7stream is hot compatible 
with standard HDLC interface devid.e (such as 8530). 

The host user port may be configUred for baud rates of 300 to 19K2, with 7 or 8 bit 
character size, 1 or 2 stop bitt, and parity off /odd/even. 

The DFM4-9 modem inclUdeS several data tables WhiCh are used to geherate waveforms 
With different characteristics. This is primarily for optimum performance at diffehhg baud 
rates. A custom data table can be placed into the NVRAM of the Modern, for specialised 
applitafiOnS. 
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Configuration of the modem is fully programmable, with parameters held in non -volatile 
memory. All configuration parameters are accessible with the TC-DFM9IP Installation 
Program. 

Configuration parameters include but are not limited to: 

Supervisory Signalling Channel rate. 
XON/X0F.F or RTS/CTS/DTR/DCD handshake mode. 
Default transmitter lead in delay. 
Constant specifYing minimum RF RSSI for valid receive. 
Constant specifying minimum Tx poWer leVel. 
Asynehronous serial port parameters. 
User interface operating mode : 

- User port interfaCe protocol 
- PAD Parameter's 
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3.2 TC-900DR MODEM FIRMWARE REVISION VA2.3.0 

3.2.1 FUNCTIONAL CHANGES AND ADDITIONS 

The Diagnostics "M" command (Serial port Mode) Completed. The implementation of this 
command was not finished in time for VA2.2 release. This command is used to configure 
either of the two user ports, for character length, number of stop bits, parity odd/even/off. 

1 Bit 7 is used to address whiCh port is being referenced (set to "0" for Port B, or set 
to "1" for Port A). 

2 Bit 6 determines the character size. Set to "0" for 8 bit, or "1" for 7 bit character 
siie. 

3 Bit 5 is set to "1" to enable parity, "0" to disable parity. 

4 Bit 4 determines Odd (set bit to "1"), or Even (set bit to "0") parity if Bit 5 is set. 

5 Bit 3 determineS the number Of stop bits. Set to "0" for 1 stop bit, or set to "1" for 
2 stop bitS. 

6 Bits 2, 1, and 0 are used to select the baud rate. The following table shows the 
available rates. The 19.2K baud selection should only be made for Port A if Port 
B is disabled. The last selection of 110 baud may be deleted from future firmware 
revisions. 

Bit Bit 1 Bit 0 Baud Rate 

0 0 0 300 

0 0 1 600 

0 1 0 1,200 

o 1 1 2,400 

1 0 0 4,800 

1 0 1 9,600 

1 0 19,200 

116 

Channel Access StrategY 3 is now defined: This is seleated by setting bits 1 and 0 
(TxCtrIl and TxCtrlO) in "COrifig1", both to "VI This mode fOrCet a randomly generated 
delay before transmission beginS; even if the channel is perceived to be clear. This 
delay mechanism is similar to that used in Channel AccesS Strategy 2 when the channel 
is perCeived to be busy. This operating mode is useful in systerns that inClude remote 
terminalS that generate reports at regular fixed intervals. In Such a System, slight 
differences in this interval between two reel-totes, would cause them to become 
synahronised for some time and thus transmissions from theM would consistently 
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collide. Inserting a. randomly generated delay before all transmissions will reduce the 
incidence of this effect. 

The RS232 DCD handshake line now becomes active only during output of received 
data. FOrmerly, the ,DCD line indicated real time SYNC status of the ModeM data 
receiver. To facilitate the use of RS232 to RS422/RS485 converters, the DCD line is 

driven active a short time (approxiMately. 0.5rnS) before the received data ie output to 
the user port, and lingers for, approximately 2 to 3 character times (i.e. is proportional to 
baud rate of user port). The modem generates only one DCD function, Which is available 
on pin 1 of bOth Port A and Port B. ThuS the DCD pin of both user ports will be activated 
When either port is outputting received data. 

3.2.2 OTHER ENHANCEMENTS 

Improvements in handling of the RS232 RTS line (Port A), makes the modem more 
tolerant in the timing of rapid OFF transitions of this handshake line, immediately after 
the end of the last character of a message. It has been observed that communications 
driyers in many PLCs turn their RTS output line OFF very shortly after the end of a 

message, resulting in the loss of the last character of the message with preYious modem 
firmWare revisions. This revision, does not Suffer this probleM. 

The random number generator used for the Channel Access Timer, has been improved 
to make it more random. 

pCopyright Trio DataCorn Pty Ltd Page 40 

278 

Date:- April 2010 Version:- Two Tenix Alliance for. Brisbane City Council Water Distribution 

SP087 St Achs Street Nudgee SPS Upgrade OM Manual

Q-Pulse Id TMS1056 Active 10/12/2014 Page 301 of 405



St Achs Street Sewage Pump Station (SPOS7) Upgrade - Operation & Maintenance Manual 

1-6-900DR User Manual issue 13 : February 2001 

3.3 FACILITIES AND CONFIGURATION INFORMATION FIRMWARE VERSION 2.2 

3.3.1 GENERAL 

The TC-900DR proVides fully transparent remote diagnostics facilities, and expanded 
data stream switching, Which suppOrtS advanced stream trunking applications. 

The diagnostics core,, supports the reporting of current analogUe conditions, including 
temperature, RSSI (Received Signal Strength Indication), RF transmitter hewer; AFC (i.e. 
received signal freqUency offSet), and supply voltage. Also an extensive range of 
oPerating pararneters may be changed remotely, irickiding remote (RF) channel change. 

Configuration options, allow various system topology's, so that the location of the 
system's diagnostics controller is flexible. 

The data stream switching meChanitm has been upgraded to allow either 
MUX/DeMUXing or multi stream routing functions, independently for each port. 

A few other minor upgrades to previous revisions of firmware are: 

Tiro different "ticker clocks" implemented, one running at 1MS, and used for a) 
PAD Character Input TimerS, and b) Channel Access TiMer when running in 
Collision Avoidance mode. The other "ticker clock" runs at 10MS, and is used for 
the PTT timer, and a host of other internal functions, not accessible by 
configuration programming. 

When XON/XOFF flow control is enabled on PortA, the CTS output line continues 
to operate Correctly, indicating the flow control state. XON/XOFF characters are 
generated in addition to and reflect state changes on this line. As before; the 
DTR input lino is ignored while XON /XOFF, flow control is set, and the RTS line is 

not required to be true to validate transmit data. 

The modem stores data for transmission in.Ouffer memory, which is limited. It also 
keeps track of frame boundaries of the stored data and the number of frames it 
Can manage is MSc limited by the amount of memory used to record the position 
Of the frame bOunderieS. Thus. it Is pestiblo that the modem Can approach 
overflow before exhausting data buffer Space, if frames are small. This flow 
control state is activated when the "frame boundary memory" approaches half 
full; for Sir-niter reasorri.uSed in data Oriffer management. 

. . . . . . . 

If the Supervisory .Signalling.Chanriel is enabled in WI) transmit and receive 
directions, andPortAis configured in Repeater Mode, then the received 
Supervisory Signalling Channel data is also reheated, bybeing copied from the 
Supervisory Signalling Channel receiver to the Supervisory Signalling Channel 
transmitter: - 

RSSI.rneasurementS are full eight bit Conversion, so the "mirifiSSI7 configigation 
'parameter lies in the 'range. 0 - 255 (decimal).ThiS is only imhoitant when setting 

. 

thiS parameter without the aid of the DRPROG PrOgranimer. 
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3.3.2 INTERNAL DATA STREAM ROUTING 

Essentially, all data streams travelling in both directions (transmit and receive), are 
examined and tested for a match with the diagnostiCe receive SID header code. If this 
Metal test is successful, then the data frame is copied into a buffet fOr the diagnOitios 
core to process. The data frame also. continues in the original direction as WelLThue 
diagnostics frames received from the 'radio Channel (receive data), and from the stream 
iwitCher.(transmita dat, from one of the physical pone); are copied as they pass between 
the HDLC "device" and the data stream 7sviiitcher7. Meseages genefated by the 
diagnostics, core in response to received commands, are alwaye sent back to the source 
of the command. That is; if a status request is received from the radio channel side of 
the modem, then the tespcinse is directed back out of the radii) channel. 

This dual access structure, allows the diagnostics controller to be located on either side 
of the modem, and thus supports any sYStem topology. 

3.3.3 DIAGNOSTICS REPEAT FUNCTION 

Some applications will require that the "base" unit in a point to multi-point system repeats 
diagnostics frames, This will be the case where the systerri diagnOstics controller is 
attached to a remote terminal in the system, and polls the system population from this 
point. The "base" unit must re-transmit diagnostics frames which are not addteesed to 
itself. A "diagnostics repeat" configuration bit enables this function. 

3.3.4 DIAGNOSTICS FRAME STRUCTURE 

Diagnostics data frames, are structured according to a defined protocol. A,frame consists 
1st of SID header code, which would normally (but not necessarily) be 00. Following 
this is a three byte address of the destination unit; followed by a three byte source 
address. An addressed unit reeporiding to a diagnostics command, will swap' these two 
address fields around, in the response frame. The destination address in .a diagnostics 
frame to a TC-9100DR unit, is in fact the unique (factory) serial 

use 
of the unit. By 

convention, the diagnostics controller (a DOS .based. pc), will uee a unique addrese for 
outside the range of permissible TC900DR addreeeee (e.g. poopoo). Following the 

two addteee fields, is a single .character command /response code,, which te ,in turn 
followed by any operands that may or may not be required for the Command/reeponee: 
Total frame 'size is, limited to 17 byte's'. After the SID :h4ade.r, address fields, and 
command /response mnemonic, this allOwe up to nine bytes of data to be transferred per 
diagnostics frame. 
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3.3.5 DIAGNOSTICS COMMAND SET 

The following is a list of the command set recognised by the diagnostics core in the 
TO-900DR Firmware. Also is tabulated the response to each command. The following 
eXarnples use address 123456 for the TC-soopR unit address, and 000000 for the 
address of the system diagnostics controller. For the purposes of clarity only each byte 
in the example messages is separated by a comma. Mnemonics are represented in 
quoted forni to indicate an ASCII character (e.g. "C" is actually binary byte h'43). 

B Warm Boot Command. 

This corm-hand forces the addressed unit to perform a "warm boot". Previous to this, the 
Unit will have been halted (See "H" command), and one or more parameters changed 
With "P' and "W' commands. 

Syntax:- 

Command:- 12,34,56,00,00,00,"B" 

Response:- 00,00,00,12,34,56,"b" 

C Calibration Constant Poll. 

This command requests the addressed unit to reply with it's internal Analogue To Digital 
Converter (ADC) calibration constants. These are necessary to accurately interpret the 
data sent in Status POD ("S") replies. This Command haS no Operands, and the response 
mnemonic is "c". The form of the command and reply is: 

Syntax:- 

Command:- 12,34,56,00,00,00,"C" 

Response:- 00,00,00,12,34,56,"c",tt,mpp,ff,ss 

Where:- 

It = Temperature calibration code 

rr = RSSI calibration code 

pp = Transmit Power calibratiOn code 

ff 7-1* Received Frequency Offset calibration code 

ss = POWer Supply calibration code 
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0 PoWered Up -Response 

This command is sent frorn the modem to the controller in response to a status poll ("S") 
immediately after the Modem hat been powered Up. The modem will continue to send 
thit command in response to a status poll until the controller acknoWledges the 
command with a "d". The modem will then respond normally to a status poll. 

. . 

This mechanism is used by the Controller to determine whether it requires calibration 
data frOM the modern. 

SyntaX:- 

CoMmand:r 00,00,00,12,34,56"D" 

Response:- 12,34;56,00,00,00"d" 

F Set New RF Synthesiser Frequency. 

This command forces the unit to set the RF synthesiser to a new frequency, thus 
selecting another radio channel. This command has one operand; which defines the 
source of the synthesiser data A value of zero, indicates that the frequendy data has 
already been set with a parameter set command. Values froM one to four seleCt one of 
the Channels stored in the NVRAM of the modem configuration. The addressed unit 
responds with an T reply, before executing the channel change command (i.e. on the 
old channel). 

Syntax: - 

Command:- 12,34 ,56,00,00,00,"F',nn 

ResponSe:- 00,00,0o,12,34,56,T 

Where: - 

nn = 00 to 04 to select data source. 

H Halt Command. 

This command forces the addressed unit to halt all internal operations, except 
diagnostics ProcesSing. This is necessary, when changing some parameters, before a 
Warm boOt command is issued to the re-configured unit. 

Syntax: - 

Command:- 12,34;56,00,00,00,"H" 

ResporiSe:7 60,00,00,12,34,56,`'h" 
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M Set Serial Port Mode. 

This command forceS the addressed unit to change the operating mode of one or both 
serial ports: Parameters such as character size; nurnber of stop bits, parity etc. are 
Changed with this command. It shoUld be noted, that data may be lost while the 
oPerating Made of the serial ports is Changed. 

Syntax:, 

COmmand:- 12,34,66,00,00,00"M",xx 

Response:- 00,00,00,12,34,56,"m" 

VVhere:- 

xx = Serial port addreSs bit and mode data 

P Parameter Set command. 

This command stores the contents of the operand string to a storage buffer. No other 
action is taken. This command should be immediately followed by a Nit' command. See 
"W' command belOW: The parartieter may be either a bit qUantity; a byte quantity, a word 

. 

quantity, or a string quantity, The diagnostics core in the modem firMware deterrrunes 
this from the parameter inderitifier, which indexes an internal lookup table. String 
quantities are of indefinite length, and deterniined by the length of the operand string in 
the received "p" command. The "P" command response ("p"), echoes the complete 
received string. This is unique to the "P" and '1.4' commands. 

Syntax: - 

Command:- 12,34,56,00,00,00,"P",nn,aa,bb,cc,... 

Response:- 00,00,00,12,34,56 ,"p",nn,aa ,bb,cc,.:: 

Where: - 

nn = parameter identifier 

aa, bb, cc,... are data value(s) for selected parameter 
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R Parameter Readback command. 

This command forces the addressed unit to read the state of the addressed parameter, 
and send this data back the the command Originator (diagnostics controller) in a reply 
Message. Again the size of the paraniater (bit, byte, Word, or string) is determined by the 
pararrieter identifier. String parameters are returned as a string of eight consecutive 
bytes. 

Syntax:- 

Commiarid:- 12,34,56,00,00,00,`R",nn 

Response:- 00,00,00,12,34,56,"r",nn,aa,bb,...hh 

S Status Poll. 

This command requests the addressed unit to reply with the current value of analogue 
quantities, preSent temperature; lastipresent received RSSI, transmit power of last 
transmission, received frequency offset of last/present received signal, and present 
supply voltage. 

Syntax: - 

Command:- 12,34,56,00,00,00,'!S" 

Response:- 00,00,00,12,34,56,"s",tt,m,pp,ffss 

Where:- 

ft = Temperature conversion code 

rr = RSSI conversion code 

pp = Transmit Power conversion code 

ff = ReCeiVed FreqUency Offset conversion code 

ss = Power Supply conversion code 
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T Diagnostics Watchdog Tither. command. 

This command forces the addressed unit to (re)set a special watchdog timer. The 
operand value is a word (16_bit) quantity. A zero value will .diSable the timer. A non-zero 
Value will initialise the, timer. This timer, while non -zero, will be decreinented periodically: 
If the timer is decremented to Zero, then the TC-900DR will perform a cold boot, thus 
restoring operating parameters frorn the NVRAM configuration memory: This command 
should be used in conjunction with parameter set and write commands. If a parameter 
change .renderS the unit in-operable, then either it will not continue to receive further "T' 
commands to reset the timer, or the system' diagnostics. controller may cease to send the 
timer reset commands, thus will eventually cause the unit to cold boot. 

SyntaX:- 

Cornmand:- 12,34,56,00,00,00,"T",nnnn 

Response:- 00,00,00;12,34,56,T 

Where:- 

nnnn = timer reset value (16 bit value) 

V Request Firmware Version String command. 

This command requests the addressed unit to reply with a string indicating it's firmware 
version number. ruture firmviare versions may provide further facilities that may then be 
used, by sending appropriate commands. 

Syntax: - 

Command:- 12,34,56,00,00,00,V 

Response:- 00,00,00,12,34,56,V,"A2.2.0" 
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W Write Parameter command. 

This command is used in conjunction with the "P" parameter set command. This 
parameter write command must be identical to the previous parameter set command. 
PrOViding they are identiCal (excepting the command mnemonic), then the operand is 
written to the selected ModeM operating parameter. Changing some Parameters while 
normal operation continues could produce improper operation, poSsibly resulting in 

corrupted parameters, so the unit should be halted with a HALT command before such 
parameters are changed. 

Syntax: - 

Command:- 

Response:- 00,00,00,12 ,34,56,Nt ,nn,aa ,bb,cc, 

Where: - 

nn = parameter identifier 

aa, bb, cc,... are data value(s) for selected parameter 
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3.3.6 PARAMETER SET 

The following is a list of paraMeters which may be remotely set. Parameters marked with 
a "*", should only be changed while, the unit is in a halted state, followed by a warn, boot 
dortimand. Parameters marked with a "*", may only be referenced in an "IR" readback 
command. Attempts to change these with "P" and W commands may produce 
unpredictable results. 

Pararrieter 
Identifier 

Para Meter 
Type(Size) 

Parameter Name 

00 (^ @).- undefined not defined, reServed, to facilitate future expansion 

01 (^*) 'Undefined not defined,t rip patatbrii test use only 

02 ("p) byte DrifL0ffset 

03 .(AC) ward PTT. Time ' 

04 (AD) string Synthesiser Data fOr channel change 

06 (^E) byte min_RSSI 

06 (AF) byte Tx_LID 

07 (AG) Slot rn Nu 

08 (1 71) byte 
. . 

Slot_ Tirne 

09 ( "I) word SIDA1 and SIDA2 

OA. (A,i) word SIDB1 and SIDB2 

OP (AK). word SIDDI and SIDD2 

PP ( "L) byte KISS_adrA 

OD (AM) byte KISs:.adrB 

OE (AN) . byte EOMALcOcle. 

OF (AO) byte EOMB_code 

10 (AF') byte inPutiirneA 

11 (^6) i puttirrteb 

12 (AR) byte frame_sizeA 

13 (') :byte fraineLsiZep 

14 (AT): IA*: SLIP/KISS_mode portA 

15 ("U) :.bit * SLIP /KISS_mode portB : 

16 (^V) ' bit EOM enable pcirtA 

17 (^1A/) .. bit EOM .enable: portB 

18 ( "X) : bit * KISS jnode portA : 

i 19 (Ay) bit *. KISSiriode1piartB11 

1A (^z) : bit PT6i6TS)riteriOck portA. 

18PD bit :* PORT& enabl, 

.1C(A\) .. : bit* RePeat_Enable POO .. 

10.(1): ' bit * Repeat_Enable portb- 
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1E (^A) 'bit* (Not defined, reserved for Error Recdvery Enable) 

1F (;`_) bit' (Not defined, reserved for Error Recovery Enable) 

0 () bit Liverrame portA 

.21 (!) bit LiveFrame portB 

22 ('') 
. . 

bit XoriXoffMOde Portk 

23 (#) bit konXOffMode portB 

24 ($) byte PORTkidonfig.. 

25 (%) byte PORTB_Config 

26 ( &) bit diags jePeat 

27 0 bit TZPWRLHI/LOW 

r--- 28 (() bit SIDLEhable 

29.0) bit RTS2PTT 

2A (*) bit SYNC2PTT 

2B (+) bit SCDO_Default 

2C.(,) bit SupsohnFunc 

20 (-) bit TiCtrI1 

2E 0 bit TkttrIO 

2F (/) byte Configl 

30 (0) 'byte # SMR1 ( portA serial port mode)' 

31 (1) byte # SMRO (portB serial port Mode) 

32 (2) . 

byte # BkRt(PortA serial port babd rate) 

33 (3) byte 4 BRRO (pOrt13 serial port baud rate) 

Additions for version A2.3.0 

.34 (4) byte en-1.1imit (Frame Error Output for Base Station) 

35 (5) byte err flags 

. 
36 (6) Weird ' goOdLont 

37 (7) ;Word,' bad_,Ont 

38(8) word . lost_sYncCnt 

39 (9) :word. - Idst_RSSI_Ont, 

Additions for version A2.3.1 

3k(:) byte PCDtirrieA 

3P (;) byte licDtirneB 

C (<) byte Diage.SielaY 
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3.3.7 ADVANCED STREAM ROUTING FUNCTIONS 

The TC-900DR provides advanced stream routing functions. For each port, there is 
allocated two Sib (Stream IDentifier) codes, and a configuration flag that determines how 
these two Codes are used. 

With the flag off, SIDx1 (where x is A or B for portA and portB respectively), defines the 
SID code of received frames that are de-mdltipleied to the port, and SIDx2 defines the 
SID code that is inserted by the modem at the front of every frame it transmits. Thus only 
one data stream passes through the port, and the modem manages the insertion and 
extraction Of SID header codes. 

With the configuration flag on, SIDx1 and SIDx2 define a range Of streams that will be 
paSsed from the received data to the port. SIDx1 defines the lowest stream, while SIDx2 
defines the highest Stream. The SID header codes remain on the received framet, and 
are passed to the port. For transmit .data, the modern assumes that the SID header 
codes are already in place, being inserted by some external device, and no processing is 
performed on the transmit data For this appliCation, it is highly desirable that a SLIP (or 
KISS) driver be employed so that frame boUndaries are defined. 

These functions are independent for each port, so it is possible to construct (say), a 

multi-drop, multi-hop repeated data system, where one stream can be "peeled Off' at 
each repeater site There are many Other possibilities, the TC-900DR product simply 
requiring suitable configuration to construct a vast range of network topologies. 
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3.4 FACILITIES AND CONFIGURATION INFORMATION VERSION 2 

3.4.1 GENERAL 

The TC:900DR, provides two independent user data streams, which are multiplexed Onto 
the radio channel data stream. The stream switching protocol also provides for an 
embedded remote diagnostics facility. 

The two (asynchronous) user ports can be configured for a variety of baud rates, 
character sizes, paritY, and stop bitS. 

Flow Control on user POrtA may be set to use RTS/CTS/DTR/DCD handshake lines, or 
XON/XOFF characters. Flow control for PorLI3 may be set to use XON/XOFF 
characters, or no flow control. Port_B is not supported by RTS/CTS/DTR handshake 
lines. 

Data is transported in (HDLC) frames, protected by a 16 bit CRC error checking 
Sequence, conforming to the CCITT standard. Received frames found to contain errors 
are diecatcled. The TC-900DR does not release received data frames to the user port, 
until completely received, and error checked. 

Maxinium frame size is configurable for each port independently, and may be set to any 
Value betWeen 4 and 255. Frame size limiting is disabled by setting this parameter to 
zero (0). 

Each user port, is supported with PAD functions conforming to X3, or SLIP*' or KISS* 
protocol interface. 

For Point To MultipOint applications, a unique collision avoidance mechanism is 
available, with configurable channel access parameters. 

All Configuration parameters are held in a non-volatile memory. Normally, thit memory 
can only be Written when the radio modem is connected to a programmer. 

3.4.2 BRIEF OVERVIEW OF MODEM INTERNAL OPERATION: 

3.4.2.1 DATA TRANSMITTER 

Each phySiCal titer port, is supported by a "driver, in this case a PAD (PaCket 
AsSerribler/DiS-assembler) or SLIP/KISS. This function transfers the data nein the port, 
to a buffer memory. This bUffet hot Only stores the raw user data, bid also keeps track of 
frame boundaries. Another functional block, retrieves that stored, data and feeds it to a 

third meChanisen, which generates the data waveform whiCh is applied to the radio 
transmitter modulator: 

* SLIP ®Tm KISS ®Tm 
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3.4.2.2 DATA RECEIVER. 

The receiver extracts data frames from the received signal, and stores the contents of 
the frames into buffer memory. It may also perform a steering function, if more than one 
port is enabled. A second function is to retrieve the stored data and 'send it to the user 
port(s), consistent with some flow control regitne. 

3.4.3 SELECTING FRAME SIZE 

The selection of maximum frame size is a compromise between channel through -put and 
data propagation time over the link. 

The receiving modem collects and stores the incoming data frame, and on detecting the 
end of the frame, cheCks if an error haS occurred. If not then the stored data is released 
for transfer to the user data port. If an error has occurred, then the stored data is 
flushed from the data store. Thus a delay is introduced between the time the fraMe 

data begins to enter the destination radio Modern, and the time this data begins to 
emanate from the user port. ThiS delay is effectively the length of the data frame, which 
consists of the user's data pluS the framing Overhead. ThiS overhead will include at least 
24 bits for the HDLC Flag and FCS (error Checking data), plus ahOther 8 bits if SID 
(Stream IDentifier) CodeS are enabled (refer to detailed desCriptibri eltewhere in this 
document), plus the duration of the transmitter Lead-In-Delay, if the radio transmitter had 
to be started up to send the data. Thus larger frames reduce the proportional overhead, 
but increase the end to end propagation delay. 

On the assumption that the radio transmitter was already on, and that the frames include 
the SID header, then every frame includes 32 bitS of overhead. 

Assuming that the user port is configured for 8 bit character size (8 bit data no parity, or 
7 bit data and parity), and 1 stop bit, then each character is carried as a 10 bit Sequence 
on the asynchronous user channel. On the radio Channel data stream, user data is 
stripPed of the start and stop bits used.on the asynchronous user port, and transmitted 
as eight bit "octets", and so the character rate is 1/8th of the pit rate; while on the 
asynChrOnoUs user port, the Character rate is 1 /10th of the bit rate. For every 16 user 
characters 32 bits are stripped off, so if the maximum frarrie size parameter is set to 16, 
and the nominal baUd rates are the same; then the effective character rates on the 
asynchronous user channel and the synchronous radio, data Channel will be the same. 
This also assumes that the supervisory signalling channel is not enabled, and does not 
allow for the Overhead introduced by the HDLC "dummy zero" stuffing mechanism: 
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3.4.4 CONFIGURING PAD PARAMETERS 

The Packet Assembler/Dis-asSembler (PAD) can be configured with a variety of 
pararrieters. Each user port is supported by an identical but independent PAD. 

The configuration parameters of the PAD, control how the user data (to be transmitted) is 
framed. There are three distinct mechanisms that can cause the frame that will carry the 
user &tato be closed. 

The first of these is the Maximum Frame Size parameter, already discusSed above. As 
each character is input to the modem, a counter is incremented, and when thiS counter 
reaches. the set maximum frame size,.the data storage mechanism that Operates within 
the modern, will doSe the frame. This furiction may be disabled; by setting the parameter 
to zero. 

The second mechanism, is the use Of a speCified End Of Message (EOM) character. 
This function is enabled/disabled by a flag in a configUration byte for the port driver. The 
EOM character may be any 8 bit character. When the EOM function is enabled, all 
incoming user data is compared to the selected EOM chareCter code, and in the event of 
a match, the current frame is CIOSed. Note that this match only triggers the frame clOsure 
Mechanism. The matching character is not deleted from the user data stream, and in fact 
becomes the last user character in the frame. 

The third mechanism; is the implementation of a timer. If the timer is enabled; each 
character received froM the user port re-starts the tither. If the time dUration between 
successive user' characters alloWs the timer to expire, then the frarne closure mechanism 
is invoked. The timer counts in units of "ticker clock?, which is a time interval generated 
by the modem internally, and is approximately 2.5mS. The reload value for the timer can 
be set from 1 to 255 ticker clocks. The timer mechanism is disabled by setting the PAD 
timer parameter to zero. 

There is a single bit configuration flag, that allows the radio modem to begin transmitting 
user data even before the frame is deemed to be complete. In this case, as soon as 
there is any data in the storage !Dirtier, the modem begins the transmission Procedure. 
Providing that the input charaCter rate is greater than or equal to the character rate on 
the sync:I-worms radio channel, then there is no danger of an under -run condition, where 
the .mOderri transmitter runs out of data before the PAD deems a frame end. However, 
should this occur, the modem data transmitter function simply closeS the frame itself. 
Further data is carried in the next frame. This may or may not cause problems elsewhere 
in a system context. If higher protboOl layers are ernployed (e.g. X.25, M.25 etc.); where 
address and control fields normally occupy fixed poSitionS in data franies, then the above 
scenario should not be allowed to occur. 

The major advantage of allowing the radio modem to begin the transmission prOCedure 
before the frame is deemed to be cOmplete, is that it avoids a (store and forward) delay 
in the modern transmitter, similar to that required in the receiver.. For applications where 
a transparent Point:to point link is all that is required, this mode provideS the most time 
efficient tranSport meChaniSM. 

In fact with the immediate transmission function enabled, there is little necessity to 
enable the EOM or timer functionS Of the PAD. 
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3.4.5 SUPERVISORY SIGNALLING'CHANNEL: APPLICATIONS & CONFIGURATION. 

The reader is referred to drawing number TOM -05-18, which provides a diagramatic 
View of this section. 

The Supervisory Signalling Channel (SSC) is implemented by the insertion of extra data 
bitt in the primary bit.;stream on the synchronous radio channel. Theae 'extra bits are 
inserted between primary data Octets, at a rate which can be set to range from once 
every octet, to once every 15 octets: The SSC operates independently for transmit and 
receive directions, and can be disabled by settingthe rate Variable to zero. 

The SSC, when enabled, can be configuted either to prOvide end-to-end flow control for 
P&L); data, or implement the c011isiOn avoidance mechanism. 

3.4.5.1 PORT A END TO END FLOW CONTROL APPLICATION. 

In this configuration, the SSC is used to carry flow control information for data on Poil_A 
at each end of the link. 

SSC data inserted into the transmitted bit-stream, relates to the flow of the primary data 
stream received. When handshake lines are employed, the DTR line locally controls the 
flow of receive data to the user port. The state of this line is also logically combined with 
the "fir state of the receive buffet, and the result is then sent as SSC data in the 
transmit data Stream. Thus the state of the transmitted SSC data bit is one ( "1") if the 
DTR line is in a "false" state, OR the receive buffer is more than half (approxiMately) full. 
In the case where XON/XOFF flow control is Used, the DTR line input is instead replaced 
With the state of the laSt received XON or XOFF control character. 

SSC data extracted froth the received bit-stream, is logically combined with the "fill" state 
Of the transmit buffer, and the result is output to the CTS line of the modern The CTS 
output line is set to "false" if the transmit buffer is more than half (approximately) full, OR 
the received SSC data bit is a one ("r). Thus the CTS line is set to "false" if the local 
transmit bUffer is more than half (appioxiMately) full, OR the remote receive bUffet is 
more than half full, OR the remote DTR input line is "false" (Or equivalent XOFF 
received): 

Data flow control is exercised only at the user port. No, flow Ontol is used on the radio 
Channel, so once data is entered into the transmit bUffer, it will be tranatnitted. This is the 
reason why the buffers are only allowed to become half full before the flow control 
rneChaniSrn engages. If the flow of receive data is stopped by deactivating the DTR line, 
the remaining data in the transmit. buffer will hot overflow the receive buffer. It should be 
noted that some hysteresis is used in the buffer occuPancy tests; to prevent the CTS line 
from .changing state too often; as some hostS (e.g: DOS machines) appear to get 
Confused when this happens. 

If the SSC is not configured kr end to end flow control, or is disabled, then the flow 
cOhtrol,mechanisma still operate at a local level. That is, the CTS line (or equivalent 
XON/XOFF control regime) reflects the fill state of the local transmit buffer. 

Copyright Trio DataCom Pty Ltd Page 55 

293 

pate:- APri12010 Version:- Two Teriix Alliance for Brisbane City Council Water Distribution 

SP087 St Achs Street Nudgee SPS Upgrade OM Manual

Q-Pulse Id TMS1056 Active 10/12/2014 Page 316 of 405



St Achs Street Sewage Pump Station (SP0,87) Upgrade- Operation & Maintenance Manual 

7-6-900DR User Manual Issue 13: February 2001 

3.4.5.2 COLLISION AVOIDANCE APPLICATION: 

When the SSC is allocated to transporting collision avoidance data, the transmitted SSC 
data reflects the state of the radio receiver. Other processes in the modem, measure the 
RSSI signal .frorn the radio receiver, and compare thit measurement to a pretet 
threthold. level. This threshold value is also held in the non-volatile configuration 
memory. The result of the comparison is copied, to the modeM pin that drives the OXSIG 
LED. The transition of the RXSIG. signal from Off to on, (re)starts an internal timer. This 
time is a flied .valUe of 35. f5enS. The SSC. data .transmitted, is simply a copy of the 
RXSIG pin state, .Until the timer terminates, and *ere-after, the modem data receiver 
must be "SYNC' cl" to maintain:the "1." state of the SSC transmit data ThUs the SSC data 
transmitted by the modem will indicate that the radio Channel receiver is bUsy, using only 
RSSI for the first 35 .±5rnS, bUt after this time data receiver SYNC is used to qUalify this 
state. This prevents low level RF interference from effectively blocking the channel. 

At the receiving. end, the recovered SSC data is used by the radio modem to deterniine 
When the receiver of the destination station is free. This data can then be used to control 
it's channel access strategy. Channel access strategiet are dealt with in more detail 
elsewhere in this document. 

In such a data transpOrt system, there is a single unit which performs the function of 
Master, and two or more stations which operate as Slavet. The SSC need only operate 
in one direction, that from Master *to Slaves. In the reverse direction, the SSC can be 
disabled. That is the SSC in the Slaves is enabled in the data receiver only, while in the 
Master, it is enabled only in the data transmitter. 

3.4.5.3 RECEIVED SSC DATA DEFAULT STATE 

The received. SSC data bit is stored in an internal latch. This latch is updated each time a 

SSC data bit is extracted from the incoming bit-stream. However, if the radio receiver 
iooset signal, then a default state is forced into the latch. This default state is 

cOnfigur'able. 

For applications Which use the SSC for collision avoidance, this configuration bit would 
normally be set to 71":; so that the remote station would not attempt channel access while 
the signal from the base is lost. 

For applications Which use the SSC for end to end flow control, setting the default state 
Of the SSC receive data latch to 'V, Would cause the CTS output line to indicate lOcal 

flow control status only until the destination unit enables it's transmitter, where7uPon the 
received SSC data, would reflect the state of the destination receive bbffer and DTR inptit 
line. Alternatively, setting the default state to "1", would ensure that the CTS output line 
Would be in a ".FALSE" state, ,until the destination unit enablet it's transmitter, 
where-upon the received SSC data would reflect the state of the destination receive 
buffer and DTR input line. 

An associated .configuration bit, it one that allowt the automatic activation of the radio 
transmitter; whenever the data receiver attains SYNC. When this configUration bit is set 
to "1", the modem will. automatically activate the radio transmitter's PTT control line when 
the data receiver is SYhIC'd. This could be used at the base end of a small point to 
multipoint network, using the SSC for flow control, and would not require the host 
connected to base, to specifically activate the radio transmitter to establish the end to 
end 
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3.4.6 SLIP/KISS PROTOCOL DRIVERS 

In addition to a generic PAD, two other host interface protocols are suppOrted, "Serial 
Line Interface Protocol", SLIP, which hailS from the World of UNIX(tm), and an extension 
of SLIP, KISS "Keep It Si Mple Stupid", (a rather unfortunate phrase in the present 
context, biit a protecOl standard proposed by Phil Kahn, USA, specifically for the control 
of radio connected data terminals) which includes a facility to send commands which are 
addressed to the DCE device itself. These commaridS set operating paraMeterS of the 
radio-Medern DCE, such as transmitter lead-in delay, or radio channel (RF frequency). 

Neither Of these protocol standards, specify anything .about the construction of data 
Packets on the radio Channel. Allocation of address, control, and inforMation fields is the 
user's responsibility. 

As standard, the modem is equipped with an 8K (8192 bytes, 32K optional) data storage 
memory to hold transmit and receive data This memory is divided equally between 
transmit and receive buffer space, and equally between the two user ports, so the largest 
frame size is 4095 bytes, if only PortA is enabled, (or 2047 bytes each if both user ports 
are enabled), before the frame check sequence (FCS)is appended. 

Additionally, the modem can store up to sixty four separate frames for each direction, 
again split betWeen the two user ports if both are enabled, though the total byte count is 
still limited to 8192 total. 

3.4.6.1 SLIP Protocol Description/Definition 

The SLIP protocol, is a data transport protocol, originated and used extensively in 
UNIX(tm) based syStems, and thus also clesely associated with TCP/IP networked 
sYstems. Although not truly a "Standard" it is so widely used that it has become the 
defect° standard for serial interface in UNIX and many other networked systems. SLIP is 
a method of fraMing messages containing binary data on asynchronous channels. The 
asynchronOus serial channel is configured for eight bit character size, no parity, and one 
Stop. 

A specific binary code called FEND (Frame End, hexadecimal value =C0) is reserved to 
define a frerne bounden. ShoUld this same code occur in the data message to be 
transferred across the channel controlled Under SLIP, then an escape. Sequende is used 
so ti-tt the message byte will not be confused for a FEND: This escape sequence; 
invOlVes replacing the message heZadecimal CO code with a two byte. sequence FESC, 
TFEND. FESC (Frame ESdape) is the binary code hexadecimal DB; and TFEND 
(Transposed FEND) is binary code hexadecimal DC. Like Wise, if the FESC character 
ever appears in the user data it is replaCed with the two charaCter sequence FESC, 
TFESC (Transposed FESC). The TFESC is the binary code hexadecimal DD. The 
following table clarifies this: 
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ABBREVIATION DESCRIPTION HEX.VALUE 

FEND Frame end CO (192) 

FESC Frame escape DB (219) 

TFEND 'Transposed frame end DC (220) 

TFESC Transposed frame escape DD (221) 

As characterS arrive at the SLIP receiver, they are appended to a buffer containing the 
current frame.' Receiving a FEND Marks the end of the frame, and consequently, 
succeeding bytes are Considered part of the next frame. 

Receipt of a FESC code puts the SLIP receiver into "escaped mode", causing it to 
translate a following TFESC or TFEND back to a FESC or FEND code, appending it to 
the bUffer, and resuming its normal state. Receipt of any byte other than TFESC or 
TFEND while in escaped mode, is an error. No translation occurs, arid,the SLIP receiver 
leaves eScaped .mode. A TFESC or TFEND received while not In esCaped mode is 
treated as an ordinary character and stored accordingly. Reception of consecutive FEND 
characters, causes no action to be taken (Le. is not interpreted as zero length frames). 

An example of a typical SLIP frame is shown beloW. The message consists of the string 
DA,C4,CO,C5,DB,20,BD,DC,DD. The SLIP frame will be:- 

<FEN D> ,DA,C4,<FESC>,<TFEND>,C5,<FESC> ,<TFESC> ,20, BD, DC, DD,<F EN D> 

==> CO,DA,C4,DB,DC,C5,DB,DD,20,BD,DC,DD,C0 

3.4.6.2 KISS Protocol Description/Definition 

The KISS protocol is an extension of SLIP. It uses the same method of framing packets, 
using FEND, FESC, TFEND, and ifftQccidea; However, the first byte in each frame is 
reserved as a Control code, that defineS the funCtionkontent of the frame, and also 
contains an address. 

This addressing scheme allows up to sixteen. "Terminal node controllers" (TNCs), to 
Share a multidrop buss. The top nibble of the control code carries the TNC addreSs, and 
the loWer nibble carries the command code. Normally. the address is set at zero for 
installations containing only one TNC: Note that some extensions have been proposed 
for the:KISS protodol; that properly, support addressed line operation of 
Multiple TNCs, that the present TC-900DR Modern firmware does not implenient. The 
following table shows the cOMmanda defined by KISS, and the comment column 
indicates how the TC-900DR modem interprets them. 
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COMMAND FUNCTION COMMENTS 

0 Data Frame The rest of the frame is data to be transmitted. 

1 Tx Delay The next byte is the RF transmitter key-up delay in 
octets. 

2 Slotnum The next byte is the Slotnum parameter. 

3 Slot-Time The next byte is the "Slot" interval in "ticker clocks". 

4 niTail The next byte is the time to hold up the RF 
transmitter after the closing FLAG has been sent. 
ThiS command is obsolete, and not implemented in 
the TC-900DR. 

5 FuliDuplex The next byte is zero for half duplex, non-zero for 
full duplex. This command is not imPlemented in the 
TC-900DR, as it alWays Operates in full duplex 
mode: 

6 SetHardware Specifia for each TNC. This parameter has values 
between op and 03, and commands the TC -900DR 
to set RF channels 0 to 3. Values aboVe 3 are 
ignored by the present modeni firmware, but may be 
used in futhre versions. 

F ExitKISS Exit KISS and return control to higher level TNC 
control program. This command is not implemented 
in the TC-900DR. 
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3.4.7 RF TRANSMITTER CONTROL AND CHANNEL ACCESS STRATEGIES 

There are three conditions which cause the modem to activate the radio transmitter. 
These are a) receiver SYNC if enabled, as deSCribed aboVe; b) RTS if enabled; as 
desoribed WOW; and c) the existence of a data frame ready for transmission. The firtt 
two Mechanisms are absolute, and if enabled; cause an immediate activation of the radio 
transmitter. There are two :configuration bits that control how the 'availability of a data 
frairie, will activate the radio transmitter, and thus gain access to the Channel. For the 
purpoSeS of this deScription, these are referred tows Modes A, B, and C. 

In Mode A, channel access is immediate. The radio transmitter is activated; and the 
rriodeM then proceeds to send a preamble SequenCe, folloWed by the data The 
preamble sequence is necessary for receiver synchrOnitetiOn, and the length is a 
configuration parameter. Further discUssion of these asPects of the modem configuration 
are dealt with elseWhere in this document. 

In Mode B, the modem will attempt channel access only if the radio receiver is NOT 
receiving a signal (i.e. the measured RSSI .level is below the minimum RSSI threshold as 
described elsewhere in this document). This rriethOd could be used for small Point to 
multipoint systems, where the baSe station would enable it's radio transmitter on 
receiving a transmission. TypidallY. this would be done at the base unit by enabling the 
SYNC-PTT function, as deScribed abOve. This implements .a basic colliSiOn aVoidarice 
System, without the use of the Supervisory Signalling Channel; which then remains 
available for flow Control applications: 

In Mode C, the modem will attempt channel access only if the data receiver is SYNC'd, 
and the SSC data is "0" (i.e. baSe receiver free). This is the full Collision Avoidance 
sYsteM as described in detail abeve. 

In the latter two cases, if another data fraMe is ready for transmission at the time the 
preSent one is ending, then it is automatically appended as another frame, and the 
transmission continues. Obviously since the radio transmitter is already enabled, no 
preamble is required or sent. The mOdem itself does not limit the number of consecutive 
frames it will transmit. If data continues to be input to the modem, once channel access 
is gained, it continues to be transmitted. It is the responsibility of the user to manage any 
maximum channel access time in overall systern design, :HoWeVer, if the PIT timer is 
enabled (dealt with in detail elseWhere in this document), and the set time is reached, 
then the modem will disable the radio transmitter PTT line. User data will now be lost. 

For :the two latter Strategiei; if channel access fails (i.e. signal at radio receiver in the 
former case, or $SQ=1 in latter case), then the modem uses a timed delay mechanism 
before testing for channel availability again. 
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3.4.7.1 SELECTING !'SLOTIME" AND "SLOTNUM" VALUES 

This delay time is necessary to prevent multiple remotes from attempting to gain access 
to the channel as soon as it is signalled to be clear after another transmission haS 
finished, as this would result in the transmissions from all these remotes colliding. 
Instead, when a modem fails to gain channel access, it generates a randomly SeleCted 
delay time, and when this time has expired, it again tests for channel availability: 

There are two parameters which are used to generate the delay time. The "Siotime" 
paraMeter defines the size Of the time increment used in Se letting the delay. This value 
defines a time counted in "ticker clocks" (apProximately 2.5MS), and has .an allowable 
range of 0 to 255. The "SlotNum" pararneter defines the upper limit of the random 
number generator. The random "number generator selects an integer between one and 
the value of "SI OtNum", and then multiplies this by the value of "SIbtime to derive the 
delay time. The "Slot Num" parameter Kai a maximum allowable range of 1 to 16. 

These two parameters together provide a very flexible method of tuning the channel 
access characteristics of a system, and shotild be regarded as SyStern tuning 
pararheters. In the absence of any knoWledge of a system ConfigUratiOn, Trio DataCorris 
set default values for these to parameters to 4 and 16 for "Slotirne" and "SlotNum" 
reSpeCtively. 

3.4.7.2 OTT CONTROL BY RTS LINE 

Applications relying on establishing a point to point link before data is transferred, would 
normally reqUire some "manual" method of activating the radio transmitter. A 
configuration bit enables the RTS input line to be used as a PTT control. The modern is 
always generating a data signal. During the time when no user data is available, the 
modem continually generates an "idle" bit-stream of HDLC FLAGs. This sequence 
produces no data output at the receiving radio modem. 

3.4.8 SELECTING FLOW CONTROL REGIMES 

The type of flow control to be used on the radio modem port(s), depends on the user's 
application and capabilities of the equiPment Which the user interfaces to the TC-900DR. 

Port_A, which is always active, can be configured to use the standard RS232 handshake 
lines RTS/CTS/DTR, or use XON/XOFF protOca 
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3.4.8.1 PORT_A, HARDWARE HANDSHAKE FLOW CONTROL 

If hardWare handshake lines are Configured, then RTS must be active to validate 
charaCters input to the modem for transmission. As each Character is received (i.e. at the 
end' of each ChataCter bit teqUenCe) the state of the RTS input line is tested to validate 
the character. If the RTS line is tested "true"; then, the chatacter is stored ready for 
transmission. If "false", then the character is discarded. The modem provides flow control 
Of transmit data with the CTS line: The CTS line is set "false." to indicate that no more 
transmit data should be input. :Normally, most terrninalt or hOstS will still send one or two 
More characters after the CTS line is set "false", and this is normal and allowed for in the 
CTS control lOgic. In fact the modem will continue to accept and store transmit data 
(providing the RTS line is still .active). even though it hat set the CTS line to "false", 
however the user then risks the occurrence of an overflow condition. If the transmit 
buffer becomes full, then further data is. disciarded. 

A configuration bit, further controls the state of the CTS output line in relation to the RTS 
input line: the bit is Clear, then the CTS output will alWays indicate the flow control 
state, regardless of the state of the RTS. input. If the bit is set, the CTS line is conditional 
on the state of the RTS input. If the RTS input is "false, then the CTS output is also 
'false ". If the RTS input is "true, then the CTS output indicates the flow control state. 
This latter Configuration is typical of a "wired" modern. 

The modem's interiml data store holds both the raw user data and records the position 
Of frame bOundaties (as defined by PAD operation) in the data A limited amount of 
Memory is.allticated to storing the ftatne boundary data When this memory space is fUll, 
the modern sets the CTS output to false, even though the Character storage space may 
not be full. The frame boundary storage space is tufficient to hold data for 64 frames. If 

the inOdetn hat both Portt (pcirt_A and Port_B) enabled, then this space is evenly 
divided between the two, or if Port J3 is disabled, then up to 64 frames can be stored fot 
Port_A. If data continues to be input when the CTS line has been set to °false" because 
no more frame boUndariei can be recorded, then the frame closure mechanisrn may 
060. This has the effect that a frame will not be clated when defined by PAD 
configuration: Ah example of this is where the PAD is configured to close the frame on 
receiving a <CR> (carriage return) EOM. If the frame boundary space is full, Wheh a 

<CR> is input; then the subSequeht characters will be appended to the same frame. 
Another attempt to create a new frame will not occur until the same or another ftame 
close condition (as defined by PAD configuration) occurs, in this case another <CR >. 
This logic avoids the unnecessary loss of data. 

SituatiOnt where the data storage space or frame boundary storage space .become full, 
would be rare, and would only be likely to occur, if the transmitter could not gain access 
to the channel or:the inpUt data rate exceeds the channel transmission rate for sortie 
time. 

Normally the TC-SOODR is manUfactuted with an 8 kilobyte memory fot data storage. 
. . . 

This memory space is divided equally between transmit and receive data storage: If both 
user ports are enabled, then each half is eqUallY divided betWeen the ports 0:e. 
2KI2K/2K/2K for. F'ottLA transmit, Pert A receive ; PottLB transmit pOrt_B receiVej: 
Port_B is disabled, then 4K is' aVailable for each 'of the transmit and receive data storage 
functions for PortA, 

The DTR line controls the flow of receive data to the user Port. While the DTR :input line 
is ntrUe, available received data is output from the Ott: If the DTR inpUt is lalSe", then 
receive data output ceases. 
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3.4.8.2 PORT .A XON /XOFF FLOW CONTROL PROTOCOL 

When XON/XOFF flow control is configured for Port_A, the CTS line is set "true", the 
RTS input line is not required to validate input data, and receive data is not dependent 
on the State of the DTR line. Instead of controlling the CTS line, the modeM tendS 
XON/XOFF characters (embedded in the receive data stream), to the port. The flow of 
receive data is controlled by the 'receipt of XON/XOFF characters in the transmit data 
stream. These control characters are trapped out of the transmit data stream, and are 
not transmitted. 

The underlying flow control logic is the same as RTS/CTS/DTR control. An XON is sent 
instead of a "false to "true" transition of the CTS line, and an XOFF is sent instead of a 

true to "false" transition on the CTS line. A received XON is recorded by an internal flag 
that emulates a "true" state on the DTR line, and a received XOFF is recorded by the flag 
to ernulate a "false" state on the DTR line. 

This method of flow control would be considered to be less reliable, since a lost XON or 
XOFF control character could cause either an overflow condition, Or data flow to stop 
altogether. 

3.4.8.3 P.ORTI3 FLOW CONTROL 

User Port_B can .be configured for no flow.control, or XON/XOFF flow control. When 
XON/XOFF flow control is configured, it operates identically to Port A, except that this 
port has no CTS line to set "true". Flow control on Port_B operates at a local level only, 
Since end to end flow control via the SSC is available only for Port A. 

If XON/XOFF flow control is disabled, then no flow control is used on Port_B, as there 
. . . 

are no RTS/CTS/DTR lines implemented on Port B. Users should be careful to avoid 
overflow conditions, to avoid loss of data. 

It will now be obvious that the RTS input line on Port_A can be used by more than one 
function in the 'Modem, RTS can have no function, or be used in Port_A floW control, 
and/Or Provide a manila! OTT facilitY. 
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3.4.9 SETTING MINIMUM RSSI LEVEL 

The data receiver of the modem is continually running. It will be in one of two states. It is 
not SYNC'd, and thus looking for HDLC FLAGs in the radio receiver signal, or it is 

syNe:d, and recovering fiat* data to be checked and stored. If the radio receiver is not 
receiving a signal, then the recovered signal applied to the data receiver of the modem, 
will consist only of noise. To prevent the modem from erroneously loCking onto noise, a 

minimum RSSI level must be preient to validate the recovered signal applied to the 
modem data decoder. This threshold level, is stored in the non-volatile configuration 
memory. It should be set by applying a signal to the radio receiver, which produces a 

desired SiNaD result, a deSired bit error rate, or more Crudely, a predetermined absolute 
signal level into the antenna connector of the TC-900DR. The modem (operating in 
Test/Prograni mode) is then commanded to measure the RSSI level, which produces a 

response of a message indicating the measured level, in hexadecimal. This process 
should be repeated Se Veral times, then an average taken. The analogue to digital 
conversion 'performed in this Way, is an eight bit conversion. In normal operation, the 
modem performs a six bit conversion when measuring the RSSI leVel, so the average of 
the levels measured in the test mode should now be divided by four. The result should 
now be stored in the configuration memory, at the address reserved for it. 

3.4.10 SETTING PTT TIMER 

The modem impleMents a PIT timer. ThiS timer can be disabled entirely by setting the 
PTT Timer configuration' value to zero. The timer value is a 16 bit number, that counts in 
"ticker cloCks". If the timer is enabled, whenever the modem activates the PTT centrel to 
the radio transmitter, it initialises the timer with the configured Value. The timer is 
decreinented while the PTT control remains active, and if it terminates, the PTT control is 
deactivated. No other action is taken, and all other functions within the modem are 
oblivious to this condition, so data frarhes continue to be output, and thus lost. The PTT 
timer is to be considered an eMergency override mechanism only in case an error 
occurs in the operation of the users host equipment and/or Software. To reset this 
timeetit state, conditions must be met that would cause the Modern to normally 
deactivate the PTT Control. The PVT timer will then be re-initialised the next time the PTT 
control is activated. The time-out period may be set in "ticker clock" (2.5MS) increments 
to over 160 seconds. 
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3.4.11 DATA STREAM SELECTING AND ENABLING SIP CODES, 

The TC-900DR radio modem includes a feature that provides data stream switching. This 
is achieved by plating -a Stream Identifier code (SID) at the beginning of every frame. 
This code functions as a 'simple addressing function. If both user ports of the TC-,6001DR 

are 'enabled, then SID codes should also be enabled, So that data frames carry a code 
Which identifies the originating port (A or B), thus the port to which the frame data should 
be.directed when the frame is received at the destination station. 

However this Stream. switching mechanism is not only confined to this simple applitatign. 
. . . . 

The SID codes for each user port,' are contained in the configuration memory, and are 
thus "seft". It would be possible to engineer a small (up to 256 stations) network using an 
individual SID code for each remote station. Since the modem receiver will discard 
frames which are headed by an SID code which is not recognised, only frames 
specifically addressed would be stored a,nd passed on to the attached host. The SID 
code is allocated to the port so the modem uSes the same SID code both for 
transmission and receipt of frameS. Therefore in such a system, the master would be 
configured with SID codes disabled. The, host attached to the master would preface each 
message with the eight bit address of the destination 'remote. The message from the 
remote emanating from the port will have the SID code romOved. A message received 
from a remote, will have the SID code Of the sending station at the beginning as the first 
byte. The remote modem itself places this code at the head of the frame. 

Another application of. the stream switching feature, is a remote diagnostics facility. This 
is a .facility which is planned for release in the next firmware VersiOn. A reserved SID 
code will be; used tO address a diagnostics function within the modem. A 
command/addressing protocol is being developed that employs the units own unique 
serial number for addressing. "Stay tuned for'further updates!". 

The SID code is placed in the first octet of each frame. This provides up to 256 unique 
codes. FICWever, to avoid possible future compatibility problems where higher level 
Protocols are in use on the same channel (e.g. AX25, etc.), it is suggested that the SID 
codes used have .bit0 .Set to "17. Such higher level protocols normally. use extended 
addressing where more than one octet is used to carry the destination/source address.: A 
frame using an SID code with bit0 set will fail an address test and be discarded by such 
systems. Conversely; if this modem receives a frame containing a higher level protOcol, 
bit 0 of the first octet will normally be set to "0", so will not match any SID Code stored in 
the configuation memory, and be discarded. 

By default Trio .DataCoin sets the SID codes to 03. and 05 for ports A and B respectively. 
We have also reserved SID code 00 for the diagnostics 

3.411.4 Separate Tx And Rx sip Codes. (Firmware Revision V2.1 onwards) 

Firmware revision V2.1.0 onwards allows the Transmit and Receive SID codes to be 
different. Normally the RxSID and TxSID parameters (separate for each port) would be 
programmed the Same. By programming them to be different, means that ,a TC-900DR 
unit will receive frames carrying a SID code that matches the configured RxSID code, but 
transmit frames which carry a SID code that is specified by the TxSID code configuration 
pararneter. Applications for this feature are in small point to multipoint systemS, using a 

central ''community' repeater 
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3.4.11.2 Repeater Operation Mode. (Firmware Revision V2.1 Onwards) 

The TC-900DR radio modem may also be configured in a repeater mode. The repeater 
fUnCtiOn is enabled as a protocol driver on a port. ThUs each user port driver can 
ihdividually be configured for repeater .operation. Essentially, what this doee is 
automatically routes the received data frames back to the transmitter, If SID codes are 
enabled, then the original SID codes are stored as part of the data frame, and thus the 
retransmitted frame is identical to that received. Note that only frames received error free 
will be repeated: 

When a port driver is configured for repeater operation, the RxSID and TxSID codes 
stored in configuration data in the NVRAM are. used to define a range of streams to be 
repeated. The RxSID code ConfiguratiOh parameter defines the lowest SID stream to be 
repeated, and the TXSID code Configuration parameter defines the highest SID stream 
that will be repeated. Thus it is possible to configure a unit to perform a repeater function 
for two separate rangeS of streams, by configuring both user ports with a repeater driver, 
or to configure one end of a data link to also be a repeater for a range of other streams. 

3.4.12 SETTING TRANSMITTER LEAD_IN_DELAY 

Whenever the radio transmitter is activated a timer is started. No data frames are 
transmitted until this timer terminates, so that the destintioh unit receiver has time to 
Synchronise it's data receiver before frame data is begun. The radio transmitter is very 
feet, reaching final outpUt power and frequency stability in a matter of a few hUndred 
microseconds (other sections of this document deal with the receiver synChronieing 
aspects). This timer counts in octets, not 'ticker decks" as most other timed funCtiOns do, 
so the actual time elapsed is a function of the radio channel bit rate. However; the 
synchioniSation time is priMarily a function of the number of bits to the receiver. Trio 
DataCom would suggest a value of 25 to 50 (decimal) for this parameter, but it's final 
Value will depend on signal strength and quality at the receiving point, and should best 
be determined by test; 
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3.5 FACTORS AFFECTING MODEM SYNCHRONISATION TIME 

3:5.1 (UN)SCRAMBLER AND HDLC STATE MACHINE 

It can be shoWn, that the unscrambler in the receiving unit will synchronise to the 
scrambler in the sending unit in 17 bits maximum. 

The receiving unit must then detect an HDLC FLAG, which will take another 15 bits 
maximum: Thus the HDLC state machine and unscrambler should be synchrOnised in 32 
bits maximum. 

3.5.2 PHASE LOCKED LOOP 

Before valid data can be read for the unscrambler, the phase locked loop (PLL) must 
lock. The time required for this to occur is affected by signal quality and content. The 
PLL relies on level transitions of the binary signal, on which to lock. It essentially 
Compares the phase of an internal counter, with the phase of the incoming data bits. A 
detected phase error, will cause the internal counter to speed up or slow doWn, to 
reduCe the phase error. The greater the error, then the greater the speed adjustment to 
the internal counter. 

If the incoming data stream has few transitions, then the internal counter will "catch up" 
to it quicker, since its speed is adjusted less Often. The PLL will synchronise to within 
90% of the correct phase (from 0%), in 16 to 36 bits time, depending on the number of 
transitions. 

In praCtiCe, even though the PLL has not reached 90% lock, meaningful data will still be 
obtained as long as a good strength, clean signal is available. 

3.5.3 ERROR CONTROL 

Having recovered the raw data the modem then applies the bitstream to a 

de-ramdomiser, Which is baied on a recursive tapped shift register, described by the 
potynothial: 

+ + 1 

The of the de- randomiser is then fed through another conversion funCtion, to 
. . . 

convert the NRZI data to NRZ. 

The data is' now an HDLC data strewn, conforming to 1S03309. It is then. applied to a 

fUnation'Whi Ch. detetts 171DLC. FLAGS, and extracts "dUrnmy OW, which were irtherted 
by the transmitter: Frame betiridaries are deteCted at this 'point 

The-modeM.calCulates and appends a 16 bit Cyclic RedUndancy.Checksiim (CRC) word 
to the.end.of each fra Me. This calCulation uses the polynomial: 

)(16.+i)c12 + + .1 

This Is sometimes referred to as CRC-CCITT since it is a CCITT Standard. 

Copyright Trio DataCoin Pty Ltd Page 67 

. 305 . 

Date:- April 2010 Version:- Two Tenix Alliance for Brisbane City Council Water Distribution 

SP087 St Achs Street Nudgee SPS Upgrade OM Manual

Q-Pulse Id TMS1056 Active 10/12/2014 Page 328 of 405



St Achs Street Se Wage Pump Station (SP.0.87.) Upgrade - Operation & Maintenance Manual 

TC-900DR User Manual Issue 13 : February 2001 

The Is complement is taken of the calculation result and this FCS is appended to the 
end of the data frame and sent MSB first. (Refer to ISO 3309 for more information) 

At the receiver, this calculation is repeated on the received data, and the result checked. 
A detected error, will cause the receiver to discard the, entire frame. A higher proteCOI 
level (deterrnified by the user) will detect the loSt paCket, and initiate a re-send of the 
packet. 

In terms of the reliability of this FCS; it can be claimed that the following will be detected : 

2 

All single bit errors. 

All double bit errors. 

Any odd number of errors. 

Any burst error less than 16 bits long. 

MoSt large burst errors. 

From here emanates the original freme data, provided the FCS was correct. If not then 
the frame data is disearded. The data is stored in externally addressed memory, 
connected to the modem IC. Maximum data packet size is determined by the amount of 
available memory. Normally the modem is fitted with an 8K CMOS RAM, of which half 
(4096 bytes) is allocated to the receiver. The modem can be fitted with an external 
memory up to 32K with no other Modifications. The receiver section of the Modem can 
store up to 32 separate data packets. 

How this data is handled from this point on, depends on the user protocol implemented 
by the modem on the user interface. 

3.5.4 TRANSMISSION FORMAT AND TIMING 

The data to be transmitted is input to the modem, via the user interface protocol 
implemented on the user interface. The Modern stores the data packet(s) in externally 
addres.sed memory, connected to the DFM4-9 modem IC. MaximuM data packet size is 
deteimined by the amount of available Memory.: Normally the modem is fitted with an 8K 
CMOS RAM, Of which half (4096 byteS) is allocated to the transmitter. The modem can 
be fitted with an external memory: up to 32K with no other modifications. The transmitter 
Section of the modem can store up to 32 separate data peckets. 

Most of the transmitter fUnctions are performed internally in the modem IC, with only a 

DAC (Digital to Arialogile Converter) and final 6W pass filter impleMented by external 
circuitry. 

The data is placed into an HDLC frame (consistent with 1S03309), complete with dummy 
zeroes Where required. During transmission,. a CRC celculatiOn (CRC:CCITT) is 
perfOrmed, and when the end of the data packet is reached, thiS FCS (Frame Check 
Sequence) is appended to the end of the franie, before the cloSing HDLC FLAG. 

Where two or more consecutive frames are Sent, only one FLAG octet is used to delimit 
the frarnes: All frarnes are composed of an integral hie-fiber of octets. 

"Data and Compitter.CornintrniCatior William Stallings 
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Data from the HDLC formatting stage is fed through a function, to convert the NRZ data 
to NRZI format. 

The NRZI encoded data stream is now fed to a data randomiser, to ensure that there is 
no DC component to the data stream. This is based on a recursive seventeen bit shift 
register with two taps. 

15.5 COLLISION AVOIDANCE SCHEME 

The unique supervisory signalling channel facility available in thiS product is ideally 
Suited to the implementation of a highly effective collision avoidance mechanism. ThiS is 
a highly desirable feature in a multipoint data network, in that it allows vastly increased 
usage of the available channel capacity. 

For instance, take a point-to-multipoint network, with a central base station, and a large 
number of remote data terminals scattered around the central station. 

This is a split frequency duplex channel, where the central station is able to transmit on 
frequency and siMultaneouslY receive on freqUenCy F2. Remote stations transmit on 
frequency F2, and receive an frequency F1. 

If a transmission by one remote station is "crashed" by a transmission by another remote 
station, then the base station may not get the message correctly, and thus not 
acknowledge it If there is no control over when the remote stations transmit, then 
becauSe the remote stations 'cannot "hear" each other, their transmissions will begin to 
collide more often as the data traffic increases. This type of system will suffer a total 
bloCkage as the total traffic requirement approaches abOut 50% of the channel capacity. 

Now, if the base station could quickly infOrrn all other remote terminalt, when the base 
receiver is busy because one of the remote terminals is transmitting, then this message 
can be delivered to the base receiver without being "lumped on by another terminal 
blindly "crashing in The next terminal' can then deliver its message when the receiver is 
signaled to be free: Of course collisions are still possible, but the occurrence of these 
can be dramatically reduced by this type of schenie. 

Now to implementation specifics: The supervisory signalling channel in the Modem, can 
set independently for transmit and receive directions,. For the kuriiOses Of this 

collision avoidance scheme, the Supervisory signalling channel is only required in the 
base transmit direction. In the reverse direction,. the supervisory signalling channel is 

disabled. The base transmitter is active full time, sending Only FLAGs when it has no real 
data to :send. The base controller, then indioates to the whole papulation of remote 
terminalS, the current .status of the base receiver, in the value of the supervisory 
signalling channel data bits. 

The remote data terminals are programmed so that they will not begin a transmission if 
the received supervisory signalling, channel data indiCates that the z baSe receiver is 
currently busy.. This would result in remote terminals queuing for access to ,the base 
receiver. To prevent all these remote terrriinalS all beginning a transmission as soon as 
the base indicateS a free receiver, a "Windowed" timing :Mechanisrn would be 
irnplemented, with a random factor added in the terminal's selection ota "window". 

There are many factors that Would deterMine the qUantification of system variables, but 
this Sheet description serves to illustrate a basid approach., 
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3.6 TEMPERATURE COMPENSATION 

Periodically, the modem controller reads the Voltage on the temperature transducer 
mounted on the radio section. This value is then used in a table look-up procedure, to 
deriVe correction data to be applied to the modulator circuitry via a transmit .waveform 

voltage: This iS provided by the bUtput of the six .bit DAC (UX8/RN2), whiCh is fed 
to the .correction voltage input of the 12MHz reference oscillator. 

The offset table is Constructed in the temperature calibration cycle performed during the 
factory testing procedure. The radio-Modern is temperature cycled twice from -10C to 
+65C. During thiS time, the necessary data is determined to correct the temperature 
induced freqUencY errors. At the end of the cycle, the final database is constructed and 
Written to the non -volatile memory. 

3.7 USER INDICATIONS 

The TC -900DR provides three LED's that show status information to the user - RXSIG, 
SYNC, and TXMIT indiCations. 

In all operation modes of the modern except "ProgramMer mode" (see the section below 
on special modes of operation), the RXSIG LED indicates the level of the RSSI signal 
from the radio IF Strip, compared to a threshold set in the configuration data read from 
the non-volatile mernory. If the signal is above the threshold, then the LED indicator is 
turned on. There is no hysteresis applied in this proceSs. 

In normal operation, the SYNC LED indicates when the modem has detected a valid data 
stream. The SYNC LED is activated, when the Modem detects a valid HDLC flag 
sequence, and remains active until an invalid sequence of seven or more consecutive "1" 
bitS is detected. The SYNC LED will net be turned on if the RSSI signal strength (as 
indicated by the RXSIG LED) is below the minimum threshold. This prevents false SYNC 
detection from noise. While the modem is SYNC'd, it does not continue to measure RSSI 
levels. 

The TXMIT LED indicator is connected directly to the modem's OTT output transistor. It is 
active whenever the PTT line to the radio section is active low. 
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3.8 SPECIAL MODES OF OPERATION 

3.8.1 GENERAL 

Part of the power-up/reset initialisation phase of the TC-900DR modem, is a set of tests 
to determine whether the modem should enter a speciai operation mode. 

There are three of these "special" modes. Whilst in these modes the TC-900DR will not 
operate in its standard rim mode. 

- prOgrarnMer mode. 
- Bit error rate test mode. 
- Handset mode. 

These modes are only entered if the required setup conditions are present at power up 
of the TC-900DR. Ari error mode of operation can also be entered into, if during normal 
operation of the TC-900DR modem, an error condition occurs. 

3.8.2 PROGRAMMER MODE 

Pin 6 on the DB9 connector of Port A, is normally the DSR line. This pin is pulled high by 
a resistor to +13.8v, so that to a connected DTE the DSR signal implies that this DCE is 
ready. 

Ho Wever, if this pin is connected to pin 5 when the modem is powered up, the controller 
senses this, and attempts to enter "Programmer mode". The modem sends out of the 
Serial port, an ASCII ?. (question mark) character; and waits for the prograMmer to reply 
With a password. The SYNC LED toggles on and off with every output of the "?" prompt 
until the correct password is entered. This mode is sustained for approximately 30 
seconds. Failure to supply the correct password in time will cause the modem to 
abandon the "Programmer mode" attempt, and go on with its normal power-up 
procedure. ThiS paSsWord protection scheme provides some defense against 
unauthorised tampering with the TC-900DR modems configuration data. 

CTS 

RTS 

PC Serial Port 
DB9 (DB25) 

Rack) Serial Port A 

DB9 
Mode Selector 

Switch 

COM 

on? 

TXD. 

RXD 

DCD 
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3.8.3 BIT ERROR RATE TEST MODE 

Pin 9 of the DB9 connector of Port A, is normally the Ring Indicate output line. The 
modem includes a resistive pulldown to ground to show a negative condition on this line. 
However, if this pin is driven positive (typically by connecting it to pin 6), then the 
modem's data transmitter and receiver will enter the BER test Mode. 

It will activate the RF transmitter and generate a scrambled bit pattern which should be 
decoded at a receiver as a Constant logic "1" level in the unscrambled data. 

A test point on the Modem section PCB, is available to *niter this point with a 

frequency counter. (In fact this test point is always actiVe, and may be used to monitor 
the received data decoded by the DFM4-9 modem IC at any time). Any errors in the 
decoded bitstream, will be "0", and the receiver portion of the modem in this mode, will 
activate the SYNC LED every time it sees a "0" bit. 

An internal timer is used to generate a time equivalent to 1000 bits. Every error bit 
detected, will activate the SYNC LED, and restart the timer. If and when the timer 
expires, the SYNC LED is deactivated. Thus, for error rates of 1 in 103 and above, the 
SYNC LED will be ON most of the time A 1 in 104 error rate will show the SYNC LED 
active for approximately 10% of the time This function provides a crude indication of Bit 
Error Rate for installation purposes. 

Other functions performed in this state include RXSIG indiCetion, and temperature 
cOmPensation. The state of pin 9 is constantly monitored in this Mode. If the pin ceases 
to be driven pcisitive, then the BER Test mode is terminated, and the modem restarts its 
initialisation phase. 

311.4 HANDSET MODE 

The DFM4-9 modem tests for the presence of a handset plugged into the handset audio 
port at power up. 

This is done by measuring the voltage on channel 4 of the analogue to digital converter 
(UX10-p6). This signal is passed into the modem section from the radio section via 
connector X4-p24, "ADC3". 

If a handset is plugged in then the measured voltage will be about 2V; but if it isn't 
inetalled, then the voltage will be about 4V. The measured voltage is compared to 3V to 
determine whether the handset is plugged in If this test succeeds, then the modem will 
not generate a data stream: However, it will 'continue to indicate received RF signal 
strength, and perform temperature compensation. The handset has a PTT button, and 
this signal is connected across the modems PTT outputL Thus the handset PTT Switch 
will activate the TXMIT LED. 
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3.8.5 ERROR INDICATION MODES 

3.8.5.1 GENERAL 

There are three error conditions that will cause the RXSIG and SYNC LEDs to be used 
for error indications and not their normal purpose. Two of these are fatal conditions, that 
cause the Modern to restart after the duration of the error indication phase: 

3.8.5.2 TRANSMIT POWER LOW 

While the modem activates the radio transmitter, it periodically checks the transmit 
power. If the power measurement is less than a threshold set in the non-volatile memory, 
then the RXSIG and SYNC LEDs are made to alternate; approximately four times per 
Second. The TXMIT LED will also be on during this proceSs. This indieatioh condition will 
persist for the duration of the transmission. As soon as the transmission is discontinued, 
the error indication will cease, and the two LEDs revert to their normal function. 

3.8.5.3 NVRAM READ ERROR 

The DFM4-9DR modem accesses the non-volatile memory as part of its initialisation 
phase, to get configuration data. If the communication protocol with the device is 

violated, or the non-volatile memory CRC checksum is found to be incorrect, then the 
modern indicateS thiS by flashing the RXSIG and SYNC LEDs twice alternately. That is 
one LED operates ON and OFF twice, then the other. A total of five cycles of this occurs, 
then the modem restarts it's initialisation from scratch. 
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3.8.5.4 SYNTHESISER LOCK DETECT ERROR 

If at any time during normal operation, BER mode, or handset mode, the TBB206 
frequency syntheSiSer indiCates an out of lock condition, the Modeth enters an error 
indication MOde for a shOrt time before restarting. One LED is turned ON (0), the LEDs 
are swapped, then bOth turned OFF (D). Then the latter LED ON again, swap LEDS, and 
then OFF: This will give the appearance of a sweeping motion between the LEDs. 

The following table shows all error condition displays for 'comparison. 

Tx PWR Error NVRAM Error TI3B206 Error 
Synthesiser 

RXSIG SYNC RXSIG SYNC RXSIG SYNC 

O 0 0 
0 0 0 

0 0 0 
0 0 0 

O 0 0 0 0 
0 0 

O 0 0 0 repeat 

continue 

0 0 

repeat 
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3.9 SYNCHRONOUS OPERATION MODE FIRMWARE REVISION: V2.1 

3.9.1 GENERAL 

The TC-900DR when operating in Synchronous mode, implements a V:24 like interface. 
The unit uses a special' wiring harness that converts the.tWO 9 pin "D" connectors on the 
end panel of the TC -900DR to .a standard 25 pin "D" connector for user interface. 

Synchronous Mode implements a bit level interface. Data is carried On a bit by bit batis. 
No framing or error detection is perforrned. Modem operation is full duplex. 

durrent implementation's of SYNC mode, do not provide a DCD signal in the 25 pin 
RS232 interface. 

3.9.2 DATA RECEIVER 

While sufficient RF signal is present into the radio receiver, the data decoder is 
continually extracting data bits from the received signal, 'and outputting these to the user 
interface connector. If the received RF signal. into the radio receiver falls below the 
minimum threshold, then the data decoder stops. 

3.9.3 SETTING MINIMUM RSSI LEVEL 

The data decoder of the modem is continually running while sufficient RF signal is 
present into the radio receiver. If the radio receiver is not receiving a signal, then the 
recovered signal applied to the data decoder of the modem, will consist only of noise. To 
prevent the modem fiorri erroneously tocking onto noise and producing "garbage" at the 
RxD pin, a minimum RSSI level must be present to validate the recovered signal applied 
to the Modern data decoder. This threshold level; is stored in the non-volatile 
configuration memory. It shOuld be set by applying a Signal to the radiO receiver, which 
produces a desired bit error rate, a desired SiNaD result, or more crudely, a 

predeterrnined absolute signal level into the antenna .connector of the TCL900DR. The 
Moderri (operating in Test/PrOgraM Mode) is then commanded to measure the RSSI 
level, which produceS a response of a message indicating the measured level; in 
hexadecirnal This process should be repeated several times, then an average taken. 
The analogue to digital conversion perforMed in thit Way, is an eight :bit conversion. In 

normal operation, the modem performs a six bit conversion when measuring the RSSI 
level, so:the average of the levels measured in the test mode should now be divided by 
four: The result' should now be stored in the configuration memory, at the address 
reserved for it The DR9PRGM programmer available frOm TriO DataCom Pty. Ltd 
facilitates thiS process. 

*Use a signal generatar modulated with a sine wave frequency of half the nominal bit 
rate of the unit (e.g. for a 4800BPS unit, use 2400Hz modulation). 
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3.9.4 DATA RECEIVER CLOCK OUTPUT 

The receive section of the modem, includes a clock line driven by the modem. This 
signal is used to SOchrOnise the transfer of receive data to the user system. The RCO 

(Rx: Clock.;_00put pin17 in the DB25 connector) line changes frorn ON (TRUE) to OFF 
(FALSE) as the RxD (Redeive_Data, pin3 in the DB25 connector) line outputs the next 
bit, and from OFF (FALSE) to ON (TRUE) in the nominal Centre of the bit cell. This 
conforms to the V.24 speCification. 

3.9.5 OTHER RS232 RECEIVER CONTROL LINES 

The DSR (Data_SeLReady) line is driven true by the modem. This line is in fact merely 
tied to the internal +13.8volt rail via a 4K7 resistor. The DTR (Data_Terminal_ReadY) 
input is unused in Synchronous mode. 

3.9.6 DATA TRANSMITTER 

The transmit data input is continually sampled and coded for transmission. This process 
consists of sampling the data input, randomising the bit pattern so that the DC 
component of the transmitted stream is zero, and generating a WavefOrM suitable for 
application to the modulator of the FM radio transmitter. 

31.7 DATA TRANSMITTER CLOCKS 

The modem transmit data interface, includes two clock lines. One clock line, TCO 
(TransmitCloCk_Out, pin15 in DB25 connector) is driven by the modem, the other, TCI 
(TrarisrnitSlock_ln, pin24 in the DB25 connector) On be enabled to ?HOW the external 
user to supply a transmit data clock: This is implemented by synchronising the internal 
CloCk generator to the user's CloCk (within a small frequency range). This funCtion is 
essentially a Phase Locked Loop, and effectively adjusts the phase of the internal ciock 
to match that of the input clock. If the user clock eoUrce stops, then the modem will 
continue to generate the internal, clock at its nominal rate. in accordance. with 
specification y.24, the state of the transmit data line (TxD, pin2 in the DB25 connector) is 
sampled on the ON to OFF transition of the clock, the bit cell boundary occurs with the 
OFF to ON transition of the dock. 
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3.9.8 TRANSMITTER RTS/CTS LINES 

Two other control lines are included in the transmitter interface. The RTS 
(Ready_To_Send) inpUt lihe, is used to control the radio RF transmitter. The CTS 
(Clear_To_Send), Output line is driyen by the modem, to indicate that the momodem a 

transmitter is ready to ,acoept transmit data The RTS CTS time is determined by an 
internal tinier. A configuration parameter is used to load the internal timer. heri the RTS 
line is activated, which must expire before the ModeM activates the CTS line. This time is 
necessary to allow the remote receiver to settle ,and synchronise to the data stream, 
before the user at the transmitting end begins sending data. However it should be noted, 
that the CTS signal does not perform any flow control function within the modem. 

3.9.9 PHASE SYNCHRONISM WITH GLOBAL CLOCKS 

When data is transferred over more than Short distances, and synchronism must be 
Maintained to some external global master clock (e.g. TeleCom DDN network), then the 
propagation delay, and thus phase shift of the data becomes significant. A facility is 
proVided, to introduce a phase delay in the transmitted data stream, of up to 3/4 of a bit, 
in 1/4 bit steps. This delay is adjusted so that ininirnurn phase offset results at the 
receiver of the destination station. 

3.9.10 TRANSMIT TIMER 

The modern implements a transmit (PTT) timer. This timer can be disabled entirely by 
setting the PTT Timer configuration value to zero. The timer value is a 16 bit number, 
that counts in increments of 25 milliseconds. If the timer is enabled, whenever the 
modem activates the PTT control to the radio transmitter, it initialises the timer with the 
configured value. The timer is decremented while the RTS line remains active, and if it 

terminates, the PTT control is 'deactivated. No other action is taken, and all Other 
functions within the inOdOM are oblivious' to this Condition, iriclUdirig the CTS line, so data 
continues to be "carried"; and thus lost. The PTT timer is to be considered an emergency 
override mechanism only, in case an error occurs in the operatic:1'n of the user's hoSt 
equiPment and/or softWare: To reset thiS timeout state, the RTS line must be taken from 
ON to OFF. The PTT timer will then be re,initialiSed the next time the RTS line is 
activated. The timeout period may be set in 2.5mS increments to over 160 seconds. 

3.9.11 LED INDICATORS 

3.9.11:1 Redeived Signal Strength Indication. RXSIG LED 

In all operation Modes of the modem except Programmer Mode" (see section below on 
special modes of operation), the RXSIG LED indicates the level of the RSSI signal from 
the radio IF strip, compared to a threshold set in the configuration data read from the 
non = volatile memory. If the signal is abOve the threshold, then the LED indicatOr is turned 
on There is no hystereSis applied in this Proceis. 
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3.9.11.2 Data Carrier Detect Indication. SYNC LED 

In "Synchronous" operation mode (V2.1.x), prior to modem hardware revision "D", and 
firinware revision "V2.1.4", the SYNC LED is superfluous and not driven. 

Note that firmware revision V2.1.5 onwards should only be used in SYNC mode. 

From modeM hardware Revision D onwards., the SYNC LED driVe is used to generate a 

DCD funCtion in the user interface connector, and requires firmware revision V2.1A 
onwards (i.e. firinware revision V2 ;1.4 onwards drives the SYNC LED ON 2OrnS after. the 
"leading edge" Of the RxSig LED). 

This means that the SYNC LED driVe should always show this function and not be 
allowed to Show low Tx Power (see Error indication modes section 3.8.5.2). To 
facilitate this the Min Tx Pwr parameter in the TC-900DR modeM should be set to 
zero, when the modem is built for synchronous operation. 

3.9.11.3 Radio Transmitter Active Indication. TXMIT LED 

This LED indicator is connected directly to the modem's PTT output drive. It is illuminated 
whenever the PTT line to the radio board is active. 

3.9.12 SPECIAL MODES OF OPERATION 

3.9.12.1 Programmer Mode 

Part of the power-up/reset initialisation phase of the modern, are tests to determine 
whether the modern should enter a speCial operation Mode. The first, is a test for 
"Prograrnmer Mode". Pin6 on the DB9 connector of Port A, is normally the DSR line. To 
this end, this piri is pulled high by a reSistor. to +13.8V, so that to a connected DTE this 
signal says that this DCE is ready. However, if this pin is connected to pin5 (Corn) When 
the modem is poWered up, the Modem senses thiS, and attempts to enter "ProgramMer 
Mode". The modem sendS out of PORTA, an ASCII '"?" (question mark) character, and 
waits kir the prOgrammer to reply with a paSsWOrd. Failure to supply the correct 
password in time; will cause the modem to abandon. the Programmer Mode" attempt, 
and go on with its normal poWer7up procedure. This .password protection scheme 
provides some defence againSt unauthorised tampering with the radio /modem's 
configuration data. 

3.9.12.2 Bit Error Rate Test Mode 

The net test, is one for "Bit Ettor Rate Test Mode": Pin9 Of the DB9 connector Of.Pori 
is normally the Ring 'Indicate oUtPut line. The modem includes a resistive ptilldoWn to 
Grid to show a negative conditieri on this line. HOwever; if this pin is 'driven positive 
(typically by Connecting it to ping), then the modem's data transmitter and receiver will 
enter the PER test mode: It will activate the RF transmitter and generate a scrambled bit 
pattern Which should be decoded at a receiver as a constant logic "1" level in the 
unscrambled data A test point on the modem PCB, is available to. monitor this point with 
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a frequency/event counter. (In faCt this test point is always active, and may be used to 
monitor the received data decoded by the modem icy Each error bit in the decoded 
bitstream, will be "0", and the receiver portion of the modem in thit mode, will activate the 
SYNC LED every time it sees a "0" bit. An internal timer is used to generate a time 
equivalent to 1000 bits. Every error bit detected, will activate the SYNC LED, and restart 
the timer. If and when the tinier expires, the SYNC. LED is deaCtiVated. ThuS, for error 
rates of 1 in 103 and above, the SYNC LED will be ON most of the time A 1 in 104 error 
rate will show the SYNC LED active for approximately 10% Of the time This function 
provides a crude indication of Bit Error Rate for installation purpoSei. Other functiOns 
performed in this state include RXSIG indication, and ternperature Compensation. The 
state of ping iS constantly monitored in this mode: If the pin ceases to be driven positive, 
then the BER Test mode is terminated, and the modem restarts it's initialisation phase. 

3.9.12.3 Order_Wire/Handset Mode 

Failure of the BERT Mode test, brings the modem to test for the presence of a handset 
plugged into the handset audio port. This is done by measuring the voltage on channel 4 
of the analogue to digital converter. If a handset is plugged in then the measured 
voltage will be about 2 volt, but if it isn't installed, then the voltage will be about 4 volt. 
The measured Voltage. is compared to 3 volt to determine whether the handset is 
plugged in. If this test succeedi, then the modem will not generate a data waveform to 
the radio transmitter, However; it will continue to indicate received RF signal strength, 
and, perform temperature compensation. The handset has a PTT button, and thiS signal 
is connected across the modem's PTT output. Thus the handset PTT switch will activate 
the TXMIT LED. 

3.9.12.4 Error Indication Modes 

There are three error conditions that will cause the RXSIG and SYNC LEDs to be used 
for error indicationS and not their normal purpose. Two of these are "fatal" conditions, 
that cause the rhodern to restart after the duration of the error indidation phase. 

3.9.12.5 Transmit Power Low 

While the modem activates the radio transmitter, it periodically checks the level of the 
radio transmitter output Owen If the poWer measurement is less than a threshold set in 
the non-volatile memory, then the RXSIG and SYNC LEDs are made to alternate, 
approximately four times per second. Of course, the TXMIT LED will alio be on in this 
case. ThiS indication condition will waist for, the duration of the tranSmission. As soon as 
the transmission is discontinued, the error indication will cease, and the two LEDs revert 
to their normal function. The user should be aware that from Revision D of the inoderh 
PCB; this state will cause incorrect eperation of the DCD Outpin line. As stated abOVe, 
the Min TX PWr parameter should be set to zero. 
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3.9.12.6 NVRAM Read Error 

The modem accesses the non -volatile memory as part of it's initialiSation phase, to get 
PonfigUration data If the communication protocol with the memory deVice is violated, or 
the non - volatile memory CRC checksum is found to be incorrect, then the modem 
indicates this by flashing the RXSIG, and SYNC LEDs twice alternately. That is one LED 
winks on and off twice, then the other. A total of five cycles of this occurs, then the 
MOdern restarts its initialisation from scratch: 

3.9.12.7 Radio Frequency Synthesier, Lock Detect Error 

If at any time during normal operation, BERT mode, or handset mode, the frequency 
synthesiser indicates an out of lock condition, the mOdem enters an error indication 
Mode for a short time before restarting. One LED is turned ON, the LEDs are swapped, 
then both off. Then the latter LED ON again, swap LEDS, and OFF. This will give the 
appearance of a sweeping motion between the LEDS. The f011alAring table shows all three 
Modes for cOrnpariSoh. 

Tk PWR Error NVRAM Error TBB2O6 Error 
Synthesiser 

RXSIG SYNC RXSIG SYNC RXSIG SYNC 
O 0 e 0 0 

0 0 0 
0 0 . 
o o I 6 
O 6 0 0 

0 0 o 

0 0 repeat 
6 

continue repeat 
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3.9.13 WIRING ADAPTOR HARNESS FOR TC-900DR SYNCHRONOUS MODEL 

PORT A 1 (DCD) (RCO) 17 DB25F 

2 (RxD) (RxD) 

3 (TxD) (TxD) 

4 (DTR) (DTR) 20 

5 (Corn) (Corn) 7 

6 (DSR) (DSR) 6 

7 (RTS) (RTS) 4 

8 (CTS) (CTS) 5 

9 (RI) 

PORT B 1 (DCD) (DCD) 8 

2 (RxD) (TCO) 15 

3 (TxD) (TCI) 24 

4 

5 (Corn) 

6 (DSR) 

7 

8 

9 (RSSI) 

cl)CoOyright Trio DataCoen Pty Ltd Page 81 

319 

Date:- April 2010.. Version:- Two Tenix Alliance for Brisbane CityCounCii Water Distribution 

SP087 St Achs Street Nudgee SPS Upgrade OM Manual

Q-Pulse Id TMS1056 Active 10/12/2014 Page 342 of 405



St Achs Street Sewage Pump Station (SP0.87) Upgrade - Operation & Maintenance Manual 

TC-900DIR User Manual Issue 13 : February 2001 

SECTION 4 

ALIGNMENT PROCEDURE 

4 ALIGNMENT PROCEDURE 

4.1 GENERAL 

This section details operational performance and alignment procedures that may be 
required for the TC-900DR. During servicing it may also be necessary to measure 
specific performance parameters as a means of verifying the presence of a fault 
condition. 

4.2 TEST EQUIPMENT REQUIRED 

The following list of test equipment is required to carry out all of the procedures detailed 
below. 

Frequency counter accurate to better than 100 Hz at 1 GHz 

FM Signal generator. 455 kHz to 1 GHz. -120 dBm to +10dbm. 
Synthesised in 100 Hz steps. 

Spectrum analyser 10 MHz to 1GHz. Dispersion down to 2kHZ/cm. 80+ 
dB dynamic range. IF b/w down to 1 kHz. 

RF Power meter to 1GHz. -20 to +30 dbm. AccuraCy ± 0.25 dB. 

Digital VOtt meter. 

HP3406 RF Millivoltmeter or similar. 

RF Test leads, MCX male and SMA male. 

Audio noise and distortion test set. 

Audio oscillator. 

Surface mount repair tools. 
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4.3 TEST POINT LOCATIONS 

BOth the radio section PCB and the modem section PCB contain numerous test points. 
They are easily loCated on the PCB'S, and are detailed below. 

4.3.1 MODEM SECTION PCB 

TEST POINT SIGNAL DESCRIPTION 

TP1 TxCLK Transmit clock 
TP2 BER TST BER test Output 
TP3 SYNC Synchronised output 
TP4 RxCLKOUT Integrator reset 
TP8 RXCLK Receive clobk 
TP6 RxDATA Receive data 
TP7 DATA OUT Transmit data 
TP8 INTEGRATOR Rx integrator reset 
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4.3.2 RADIO SECTION PCB 

TEST POINT 

FINAL PA SECTION 
TP31 
TP25 
TP27 
TP14 
TP15 
TP20 
TP28 
TP29 
TP26 
TP33 
TP30 

121 MHZ SECTION 
TP13 
TP17 
TP16 
TP18 
TP32 

NE615 IF SECTION 
TP6 
79. 
TP8 
TP10 
TP7 
TP4 
TP1 
TP2 
TP3 
175 
TP19 

Issue 13 : February 2001 

SIGNAL DESCRIPTION 

TXPWR-2 Bias to Q8 
TXPWR-3 pia§ to Q8 
TXPWR-4 Bias to Q9 

+8v Power SUpply 
TXEN Transmit enable 

RxMIXOUT Rx mixer bias 
TXPA -1 BiaS to Q10 
TXPA-2 Bias to 611 
+13V8 Power supply 
PWR CONT Power control supply 
PTT+8V Piess to talk 

DATA 
60.5 MHz 
121 MHz 
121 MHz 
MIC 

415kHz I/P 
QUAD 
DATA 
AUDIO 
RSSI 
MUTE 
2nd L.0 
2nd L.0 
IF Input 
IF Output 
VCO 

SYNTHESISER/VCO SECTION 
TP12 LOCK bET 
TP11 +5V 

AUXILIARY HANDSET INTERFACE SE 
TP21 MIC 
TP22 PTT 
TP23 +8V 
TP24 AUDIO OUT 

Tx data input 
Modulated 60.5MHz 
Output of doubler 
Modulated 121 MHz 
Tx Mic audio input 

455 filter input/second mixer output 
Quad detector 
Rx data out 
Rx audio out 
RSSI output 
Mute control output 
Second Xtal oscillator 
Second Xtal oscillator 
45 MHz IF filter input 
45 MHz IF filter output 
VCO oscillator 'injection 

Synthesiser lock detect 
Synthesiser +5v supply 

C,TION 
Tic mic audio input 
Manual Press to talk 
Handset +8V supply. 
Fix audio output 
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4.4 ADJUSTMENT POINTS 

All adjustment points are located on the radio section PCB. The following is a list of 
these adjustable compOnents. 

COMPONENT ADJUSTMENT 

XTAL2 VCO reference frequency 

VR3 Deviation leVel set 

L10 Tripler filter 

L9 Doubler filter 

L7 121 MHz filter 

L8 121 MHz final filter 

L6 Tx frequency set (121MHz Osc) 

VR4 Tx power control adjust 

C78 Tx mixer tunable filter 

VR1 Rx audio mute adjust 

VR2 Rx data DC BIAS offset adjust 

L3 45 MHz filter alignment 

L1 44.545 oscillator adjust 

L4 45 MHz filter alignment 

L5 45 MHz filter alignment 

4.5 LINK OPTIONS 

SeVeral options are set in the TC-900DR modem by the setting of links on the radio 
section PCB. Listed below is an Option table for the various combinations. 

LINK NUMBER SETTING DESCRIPTION 

LK2 IN AFC option disabled 
OUT AFC option enabled (factory standard) 

LK4 IN PWR control disable 
OUT PWR control enabled 
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4.6 HOUSING 

The TC -900DR has been designed with the serviceability of the unit in mind. 
Construction of the unit is robLiSt yet easily dismantled. The unit is priniarily assembled in 
an alurninium extrusion with a Central chaSSis that is fiXed to the front panel. 

4.6.1 DISASSEMBLY PROCEDURE 

To disassemble the unit, simply remove the two Silver screws on the underside of the 
unit and the six black screws located on the front panel (the frOnt panel of the unit has 
the two DB9 'conneCtors protruding from it). Ensure you do not loose the attached nylon 
Washers, as these prevent the Lexan front panel label being damaged upon replacing 
and tightening the six Screws. SiMply slide the unit out of the extrusion clasping front 
panel and the complete unit is exPosed to you. 

Caution : When re-assembling be careful not to fOul the ribbon cable against the case 
When sliding the unit into its case as this may inadvertently daMage the cable. 

4.6.2 MODEM AND POWER SUPPLY PCB 

All components and connections to the modern section PCB are accessible without 
removing the PCB from the chaSsis. If access to the rear of the PCB is required, firstly 
remove two nuts that clam", the C TO-220 power supply regulator to the front panel. 
Once this is removed, simply remove the four screws securing the PCB to the chassis. 

The PCB is now free to work on, and can be folded out so as to service the unit in an 
open accessible condition whilSt still connected to the radii) section PCB. If required, the 
modem section PCB can be separated from the radio section PCB by simply unplugging 
the ribbon cable. 

NOTE: Regulators will need to have heat-sinks fitted if unit is to be operated in this 
condition kr excessive time periods. 

4.6.3 ANTENNA DIPLEXER 

The antenna diplexer is mounted oh top of,the .radio Section PCB. It is easily removed by 
firstly disconnecting the two miniature RF 'connectors (MCX type) frOM the PCB. 

Care should be taken when unplugging these connectors so as not to damage them, it is 
important to remove and insert connectors in a vertical direction. 

SecondlY, remove. the nut teaming the antenna output Connector from the central 
mounting chassis. The last two remaining screws must be removed which secure the 
diplexer to two metal PCB standoffs on the radio section PCB. The dipleXer can now be 
removed: 

. . 

Testing of the radio section PCB can be continued without the antenna diplexer; by 
Connecting to the reteiVer and transmitter ports epairately. 

Miniature MCX RF ConneCtors are available froM TOO DataCom if .required. 
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4.6.4 RADIO SECTION PCB 

The radio section consists of a two sided PCB which has surface mount components on 
one side and conventional components on the other. Several critical test points are 
aCcessible on the CoMpohent 'side of the PCB which minimises reMoval of the PCB frOm 
the chassis. 

To remove the PCB from the chassis, fifteen screws must be removed. Upon removal of 
these screws, the PCB can be manoeuvred from the chassis and once again can fOld 
out so as to be serviceable as a complete unit. 

NOTE : It is essential that all RE Deck mounting Oft are fitted and secure upon 
reassembly as many of these bolts proYide inter-stage isolation and secure grounding 
ensuring the produCt meets all specifications. 

Once service of the unit is complete, reassembly is simply the reversal of the above 
procedures. 

Care shoUld be taken when sliding the complete chassis assembly back into the 
extrusion. Ensure that the ribbori cable connecting the modem and radio section PCB's 
is carefully "tucked" away within its designated slot so as not to damage the cable. 
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4.7 ALIGNMENT DESCRIPTION 

CAUTION - As the TC-900DR is capable of full duplex operation, care should be 
taken to avoid damage to sensitive test equipment such as signal generators or 
spectrum analysers. It is recommended that a 30db 2 Waft pad be connected 
between the unit and any test equipMent prior to testing. 

This section is for alignMent/adjustrhent of the RF Deck and should be read in 
conjunction with Section 2 (Hatdkare Technical Description) and Section 7 (Fault 
Finding) if faults or difficulties are experienced. 

For initial alignment, proceed in the following order : 

Reference oscillator & synthesiser. 

121 MHz Tx modulated injection oscillator. 

Tx final stage/Power control. 

Receiver and audio mute 

4.7.1 REFERENCE OSCILLATOR AND SYNTHESIZER 

1 Check VCXO (XTAL2) for reference frequency o/p at a leVel of 550 mV rms with 
an RF Millivoltmeter, and the VCO o/p for an RF level of around 150 mV rms. 

2 Check that the TBF3202 dual modulus prescaler (U4) is producing an output of 
approximately 7 MHz and a level of 550 mV rms at the -1F- i/p to the TB13206 
synthesiser I.C.(U3.1)8) 

3 Ensure that the synthesiser has been programmed to a frequency within the 
range of the VCO, and check that the VCO is locked by observing a high (5\/) 
level on Lock detedi output of the synthesiser I.C.(U3-p14). Note that very short 
duration pulses to ground is normal. 

4 Program the synthesiser with the following VCO frequefiCies according to VCO 
type and ensure lock occurs at both ends of the frequency range. These 
frequencies are 2 MHz beyond the published specification. 
VCO TYPE: MQC -798 
Maximum 786MHi VCO = 907MHz Tx or 831MHz Rx 
Minimum 814mkii VCO = 935MHz Tx or 859MHz Rx 
VCO TYPE: MQC -978 
Maximuth 996MHz VCO = 875MHz Tx or 651MHz Rx 
Minimum 960M17Iz VCO = 839MHZ Tx or 915m Az Ric 

5 PrograM the VCO to a given frequeridy within the range as specified above and 
measuring the VCO oip frequency, adjust the 12 MHz (VCXO) reference trimmer 
to bring the frequency within 250 HZ of the VCO frequency. 
Note: Unit' is temperatUre compensated at fadtpry and no field adjustment of Ref 
Oscillator is posSible. If VCO frequency is not correct (±1500Hz), consult factory 
for service advice. 
Note ensure that the VCXO control input is within its active range (1-4 VOlts). 
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6 Check the VCO power o/p by monitoring the Rx mixer bias at TP20, where 
approximately 200 mVDC should be measured. 

7 With a .spectrum analyser set to the VCO frequency and a dispersion of aboUt 5 
or 10 kHz Pei,Cm, check that the tefereme Sidebands are lesS than -60dBC in the 
adjadent channel. 

8 Check VTCXO Reference frequency is Ntx) +121 MHz for 853 remote units Or 

F(tx) -121 MHz for master units. If Reference is out by more than f1.5klii, drift 
Offset should be applied via thePrOgrarniner or unit should be returned for factory 
service. attempting to alte Reference trimmer will void temperature compensation 
process and should only be done in an emergency and as a temporary measure. 

4.7.2 121 MHZ MODULATOR 

Note - make sure the transmitter Is loaded with a suitable attenuator on the antenna 
or Tx 0/p socket befOre energising 

1. For Initial alignMent set all coil cores to their nominal positions as per the 
table below : 

Miller coils 
L9 5 turns from top of coil can 
L10 2 turns 
L7 4 turns 
L8 5 turns 
L6 0 turns 

To prevent the final transmitter stages from producing excessive Power whilst low 
level stages are being aligned, it is suggested that the Tx post mixer tunable filter 
be de-tuned. Energise the transmitter via manual PTT from the auxiliary handset. 

2. Tune L7 through L10 fOr peak o/p. For initial alignment this can be done by 
Monitoring the 121 MHz level at TP18 initially and then at the input to the SBL-1X 
transmit mixer (U8), where a level of about 75mV should be measured by an RF 
millivoltmeter (e.g HP11960). 

Typical RF MilliVOltmeter readings for each stage are : 

T 
125 .mV RF :7 0.25 VDC on HP11960 probe. 

TP16 6 40 mV RF = 0.06 VDC on HP11960 probe. 
TP18 550 mV RF = 1.0 VDC on HP11960 probe. 
121 MHz i/p to mixer 7e mV RF = 0:13 VDC on HP11960 probe. 

Note: The signal at TP17 is piesent as lorig as "Tx En" is active. The subsequent 
teat points PTT to also he active. 

If the complete transmit chain.is known to be, operative then the 121 MHz o/p can 
be peaked by first de-tuning C78 on the tunable. Tx filter until the Tx power o/p is 
less than 100 mW and then tuning Inductors L7 to L10 for maximum output at the 
Tx frequency. 
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3. With the radio section links set for the desired data rate (see link table above),set 
the peak deviation as per the chart below with VR3, and center frequency to 
121.000 MHz with L6. 
NOTE : THESE ADJUSTMENTS ARE INTERACTIVE. ENSURE ALL COILS ARE 
SECURE 
BAUD RATE DEVIATION LEVEL 
4800 bps ± 1.5 kHz peak 
9600 bps ± 2.75 kHz peak 

4. Note that temperature compensation is applied to the 121MHz oscillator so 
attempting to adjust either VR3 or L6 will upset compensation and should only be 
done as a temporary measure. Return unit to factory for repair if errors >±500Hz 
are detected. 

4.7.3 TX FINAL 

NOTE: It is essential that all RF Deck mounting bolts are fitted and secure upon 
reassembly as many of these bolts provide inter-stage isolation and secure 
grounding ensuring the product meets all specifications. 

1 Ensure the 121 MHz Tx injection is operating correctly. 

2 Check Q2,4,5,8, are all biased correctly as per the voltage chart. 
Temporarily disable the Tx power control circuitry by shorting LK4 located on the 
top side of the board near the ribbon cable. 
Energise the transmitter via the manual PTT on the auxiliary handset. 

3 Tune the Tx filter tuning capacitor C78 for a peak output power measured at 
Antenna port or X4. 

4 With full drive, Q9 driver collector current as seen across TP26//TP27 should be 
approximately 45 mA (100mVDC), and NOT MORE THAN 55mA (120mVDC). 

5 With full drive at Q9 each final transistor should be drawing around 175 
mA(385mVDC) as seen across TP26/TP29 or TP28. The output power measured 
directly at the final connector should be between +32 and +34 dbm without power 
control. 

6 Re-enable the power control circuitry and with the 'Txpwr' control line set at 
+5VDC, set VR4 for +32 dbm+/- 0.25 dB at the tx o/p socket X4. Check that the 
current in EACH final collector does NOT EXCEED 225 mA. 

7 Check with the spectrum analyser that the Tx o/p is free from spurious signals. 

Note 1 . Prior to the diplexer the VCO level is nominally about -20 dbc. 

Note 2 . Close in mixing products (less than +1- 30 MHz) must be greater than 
65db below the carrier, as they are not attenuated by the diplexer filters. 
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D.C. Voltages of Radio Section 

RF Output Power set to +32 dbm at X4 (diplexer input) with 13.8 VDC supply 

Transistor Base Emitter Collector 

Q2 1.66 VDC 0.92 VDC 6.96 VDC 

Q4 1.79 VDC 1.06 VDC 6.46 VDC 

Q5 1.80 VDC 1.08 VDC 7.51 VDC 

Q8 1.05 VDC 0.31 VDC 4.02 VDC 

Q9 0.47 VDC 0 vbc 13.35 VDC 

Q10 0.28 VDC 0 VDC 13.05 VDC 

Q11 0.29 VDC 0 VDC 13.16 VDC 

Q12 7.17 VDC 7.97 VDC 7.88 VDC 

Q1 7.29 VDC 7.97 VDC 7.91 VDC 

Q13 4.56 VDC 3.84 VDC 7.97 VDC 

Q7 1.14 VDC 0.41 VDC 6.68 VDC 

Q6 1.13 VDC 0.40 VDC 7.52 VDC 

03 1.06 VDC 0.33 VDC 7.59 VDC 

4.7.4 RECEIVER 

The receiver section requires little or no alignment once factory aligned. 

4.7.4.1 No AFC Models (Xtal 1 = 45.455MHz) 

1 Adjust Ll for 45.455 MHz measured with pickup loop near L1. 

2 In emergency adjust coils L3, L4 and L5 for best SINAD at TP8. 

3 Adjust audio mute VR1 to mute handset audio at 10dB SINAD 

4 Adjust VR2 for 2.0 VDC at TP8 whilst receiving data off -air. 

4.7.4.2 AFC Models 

Monitor 44.545 MHz with pickup at L1. Test foi 44.545 t1 .5KHz 

ConSUff faCtory for alignment Or service information. 
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SECTION 5 

INSTALLATION AND COMMISSIONING 

INSTALLATION OVERVIEW 

All Data Radio Modem devices needs to be properly installed and commissioned in order 
to function reliably. It is important that installers are familiar with RF products / 
installations and are geared up with appropriate tools necessary to confirm the ongOing 
reliability of a communications sYstem. 

This chapter is intended as a short forin checklist to ensure such radio devices are 
installed correctly and that important tests are made and recorded at each site for future 
reference should a problem eventuate. 

Installers should check that each data radio has been prcigrammed to suit their specific 
requirements before inStallatiOn. 

5.1 GENERAL 

Installations play a critical role in network perforMance. Although this is a known fact, 
installations are often performed poorly or giVen little regard. It is essential that the 
installation is performed in a professional manner with careful attention and 
consideration to the folloWing items : 

1. Adequate primary power cable - relative to the length of cable to minimise Voltage 
drop. 

2. Shielded data cable betWeen the unit and any external data equipment. 
3. LOW losS coax used forantenna feed line. 
4. .Careful termination of RF connectors: 
5. A suitable antenna for the requirement. 
S. Suitable placement of the antenna. 
7. Adequate tignal strength fibril the base station / other radici communications 

deVice. 
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5.2 INSTALLATION 

The following informatiOn should assist when installing and commissioning data radio 
Systems. 

5.2.1 DATA CONNECTION 

In industrial environments connection to any external device should be by shielded data 
cable with the shield connected to the connector shell to minimise data corruption, and/or 
radio interference. 

5.2.2 MOUNTING 

The radio modem should be mounted in a cool, dry, and vibration free environment. 
Mounting of the unit should be in a location providing easy access to screws and all 

connections. 

5.2.3 POWER CONNECTIONS 

The power required for 5 Watt (Tx) at 13.8VDC, is typically 2.0 Amps. As the Tx key up 
current is significant, the gauge of primary power wiring shoUld be considered. It is 

suggested that a minimum of 18 gauge stranded copper wire be used for distances of up 
to two metres and a minimum of 14 gauge for longer dittances up to 5 metres. 

Ensure correct polarity to avoid costly repairs. 

5.2.4 COAX CABLE CONNECTION 

It is important to select the correct cable and connectors for each application as a poor 
selection can seriously degrade the performance of the unit. 

As an example, for each 3dB of Cable and connector loss, half the transmitter power. s 

lost and twice the receiver. signal power is required to produce the same bit error rate. 

In some installations where. strong signals: are Present, a compromise of cable and 
Connector cost may be acceptable. 
It is essential, that all connector terminations are performed as per the manufacturers 
specifications (espeoially, at 900MHz and above) and if. connectors are to be used 
outSide, it is essential that a sealant such as amalgamating tape be used to seal 
connectors: DO NOT acetic cure silicon to seal the Connectors. 

It is also important that coax cables are not stressed by tight bends, kinking or excessive 
flexing. Enstire that coax bableS haVe sufficient strain relief and are secure. If large 
diaMeter rigid or semi rigid cable is used it is recommended to use a short length of high 
quality Ro58 or RG223 cable betWeeri the unit and main cable feed. 
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The following chart is a guide to losses in various types of coaxes at 400MHz and 
900MHz over distance, please consider this when installing the unit. 

CABLE TYPE 
LOSS RELATIVE TO DISTANCE 

1 dB ' 3 dB 6 dB 9 dB 
450MHt 900MHz 450MHZ 900MHz 450MHZ 900MHz 450MHZ 900MHz 

RG58C/U 2.3m 1.6m Tin 5m 14M 10M 20m 15m 

RG223/U 3.1in 2.3m 9m 7m 18m 14m 28M 21m 

RG213/U 6.1m 4m 18M 12M 37M 24m 55m 37M 

HELIAX 
LDF4-50A 

19m 14M 57m 43M 114m 87M 171m 130m 

HELIAX 
LDF5-50A 

38m 25m 114m 75m 229m 150M 343m 225M 
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5.3 ANTENNA INSTALLATION 

The selection of antennas and their placement is one of the most important factors when 
installing a radio based network. People often use a simile, it is like putting square 
Wheels on a Mercedes Benz very' trim comparison. 

Antennas are generally mounted to a vertical pole with either vertical or horizontal 
polarisation as per The licence requirement. 

Antennas should be mounted as high as practical and away from metal surfaces which 
can cause reflections. 

Determining the type of antenna is very important and as a typical generic example, 
Point to MUltipoint (PTMP) systems generally employ high gain (3, 6, or 9dB gain) omni 
directional antennas at the base station sites and either omni directional whipt (unity 
gain) or preferably high gain directional yagi antennas (9 or 14dB gain) at the remote 
sites. 

5.3.1 YAGI ANTENNAS 

Yagi antennas not only provide signal gain and directivity, but also provides protection 
kohl interfering signals which are outside the beam width of the antenna. Yagi antennas 
are essential when communicating over very long distances. 

Yagi antennas are polarised and must be mounted either vertically (elements pointing 
from the ground to the sky) or horizOntallY (elements in parallel with the horizon). 

As .a general rule, Point to Multipoint remote units are vertically polarised, While Point to 
Point links are horizontally polarised. 

When mounting yagi antennas with vertical polarisation, it should be noted that the 
dipole (loop section of antenna) has a drain hole. The small drain hole on one end of the 
dipole must be pointed towardS the ground so that water will drain out of the antenna. 

5.3.2 OMNI DIRECTIONAL ANTENNAS 

Omni directiOrial antennas provide a radiation pattern of equal strength through 360° in 

the hOritOntal plane: This makes them ideal for base antennas in point Muftipoint 
systems because they On reach the remote antennas. 

Omni directional antennas, are alSo Used at remote sites (although yagi antennas are 
preferred) and are typically ground indePendent "whir type antennae. The main reason 
for using whipS at remote sites is for aesthetics as they are tar leSs'obtrtisiye than a yagi: 

RegardleSs of the type, antennas need to he mounted properly and in a suitable location 
as .covered bei0w: 
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5.3.3 ANTENNA PLACEMENT 

Antenna placement is of paramount importance and plays a big part of the antennas and 
in turn systems performance. 

When choosing antenna locations the aim is to find the largest path of unobstructed 
space and locate the antennas within that space. It is important to locate antennas as 
high as possible and definitely clear of any moving obstructions. 

Where possible it is important to avoid mounting antennas: 

1. Against or adjacent to steel structures. 

2. In an area which will have constant intermittent obstructions - people walking 
past, vehicles driving past etc. That is, mount antennas well above such moving 
obstructions. 

3. Near any electrical equipment. 

4. Near metal beams, structures etc. 

5. Inside any metal enclosures, tin sheds / warehouses etc. - note meshed wire 
fences act like a "brick wall" to RF transmissions. 

6. Away from guard rails or support beams. 

Note: Sometimes installations in such environments are unavoidable and where this is 
the case, certain care can be taken to still ensure a reliable installation. Please consult 
Trio for assistance on a case by case basis. 

If tests indicate poor signal strength then the antennas at one or both ends of the link 
should be raised, and/or moved clear of obstructing objects, or if directional antennas are 
employed they should be checked for correct directional orientation and polarisation 
(horizontal or vertical signal orientation). 

5.3.4 REFLECTIONS AND OUTPUT POWER 

Ideally, the propagation path should be clear Line of Site (LOS). 

The biggest problem with UHF radio when used within "steel" buildings or obstructed 
paths is the large presence of signals randomly reflected from the surrounding 
obstructions or "steel" walls. These signals cannot be eliminated, but by maintaining a 10 
to 20dB margin between the wanted and unwanted signals, problems should not be 
experienced. The simplest way to do this is to use directional gain antennas. 

These antennas will provide attenuation to all signals arriving from a direction other than 
the direct path. Where steel walls or structure exist immediately behind the antenna 
location, the high front to back ratio of such antennas will negate such high level 
reflections. Power output should be set at the minimum level required to achieve a 25dB 
fade margin, in order to minimise the amount of RF being reflected, and to avoid 
saturating the receiver front end and therefore reducing the margin between wanted and 
unwanted signals. 
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5.4 COMMISSIONING - RSSI LEVEL 

When commissioning a data radio network, it is important to ensure that the incoming 
received signal strength (RSSI) is adequate to pr6vide reliable communications. 

Note: A good signal path should allow for approximately 30dB fade margin. 

Received signal strength (RSSI) of the incoming signal is avaibble as an analogue 
oUtput on Trio data radio Moderns. This RSSI output ranges from 0 to approx 4 Volts, 
where 4 Volti indicates the strongest signal. The actual values of received signal 
strength can be determined by comparing the output voltage against the calibrated graph 
supplied in the handbook. 

By referring to the RSSI chart alignment of aerials can be optimised to achieve the 
greatest signal strength (highest output voltage). 

Note: Be sure to stand clear of aerials when measuring this output voltage, touching or 
standing in close proximity to aerials will give inaccurate readings. 

5.4.1 CHECKING DATA COMMUNICATIONS 

If the host computer and remote equipment are capable of performing data integrity tests 
then connect the host and terminal data equipment to the radio modems. 

Remove and re-apply power to each radio modem to ensure they are both in data 
comms mode, and run data tests on the link. 

5.4.2 BIT ERROR RATE (BER) TESTING 

If the connected data equipment is NOT capable of running data integrity tests then the 
TC-450IDS modems can be put into a BER test mode, whereby the data channel can be 
tested in each direction to a reasonable level without external test equipment. To run a 

link test with the radi6 modems themselveS, they must BOTH be put into BER test mode. 

TO Wade the unit in BER mode connect pin 6 and pin 9 Of port A together and apply 
power.. 

The transmitter can be activated by driving the RTS pin (7) of port A positive. The unit 
will then send a Predefined:pseudo randoM sequence which is tested for accuracy by the 
receiving Unit and any errors displayed on the front panel 'SYNC' lamp. 

Each error bit will illuminate the lamp for approximately 1000 bits duration, therefore error 
rates above i in 1000 will sh6W alrhost constant error indication. 

To return the unit to normal data transmission mode simply power it up without pin 9 
connected to pin 6. 

For further information on radio path problems please contact Trio DataCom for detailed 
adVice. 

Note : BEI? testing is not viable, in an operational point to mUltiliOint environment as the 
BER test will interfere with other operative units. 
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OUTPUT POWER ,VSVVR 

Upon installation of equipment an Output power measurement should be done using a 

suitable power Meter. FOrWard and reflected poWer thould be measured at the antenna 
port and recorded for futUre referent*. The reflected power measurement shOuld be as a 

minimum 3 : 1 of the forWard power. If this is not the Case, investigate possible causes 
such as pOor terminations; faulty antenna etc. 

5.4A DATA CONNECTION 

The data connection is via a DB9 connector labelled 'Port A', which it wired as a DCE as 
shoWn below,. The port labelled Port B is not used for the standard configuration but can 
be enabled by the programmer for use as a totally independent second data channel. In 
industrial environments connection to the modem should be by shielded data cable with 
the shield connected to the connector shell to minimise data corruption, and radio 
interference. 

- User Serial "Port A" Pin Assignment 

PIN NO & FUNCTION 

1. DATA CARRIER DETECT (DOD) 

2. RECEIVE DATA OUTPUT (RXD) 

3. TRANSMIT DATA IN (TXD) 

4 . DATA TERMINAL READY (DTR) 

5. COMMON (COM) 

EXTERNAL VIEW 

RV8ER 

CTS 

RTS 

OSR /Pal 

OF 'PORT 

® 0 
Q 
O 

A' 

COM 

07R 

7Uo 

Rxd 

DOD 

6. PROGRAM PIN (PGM) 

7. REQUEST TO SEND (RTS) 

8. CLEAR TO S. END (CTS) 

9. BIT ERROR RATE PIN (BER) 

NOTE Pin 6 and pip 9 provide a dual function which depends on fhe mode that the 
TO-459DR is operating in. . 

- User Serial "Port B" Pin Assignment 
. . . 

Port B of the TC450DR is .essentially unused in .its standard configuration but can be 
enabled by the Programmer for use as a totally. nOeliehdent second datachannel. thit 
port is essentially used for specific applications and only has One:connection that may be 
of Lite:for installation purposes. This connection (Pin .9) is Receive Signal Strength 
Indicator Output.. 

. . . 

from 
. . 

RSSI.output ranges from 0 to. 511/cift, where 5 Volts indicates the strongest signal It 
is important to note that this Poit: output has a high imPeda rice of around 10K phrhS and 
lciading will decrease accuracy. of thereCorded measurement. 
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PIN NO. & FUNCTION EXTERNAL VIEW OF 'PORT Er 

1. DATA CARRIER DETECT 

2. RECEIVE DATA 0/P (RxD) 

3. TRANSMIT DATA 0/P (TxD) 

4. DATA TERMINAL READY (DTR) 

5. COMMON 

6. DATA SET READY (DSR) 

7. REQUEST TO SEND (RTS) 

8. CLEAR TO SEND (CTS) 

9. RECEIVE SIGNAL STRENGTH 
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5.5 GENERAL CHECKLIST 

The following is a simple commissioning checklist which should be used at every site not 
only to ensure correct installation, but also as a reference list for problems which may 
eventuate. 

TRIO SITE COMMISSIONING CHECK LIST / RECORD 

Company: Operator: 

ite: 

Serial #: 

Config File Name: 

Site Location: 

Link to: 

Radio Type: 

Antenna Type / Gain Path Distance 

Tx Power at Radio Measured RSSI Volts 

Reflected Power Fade Mardin 

VSWR Line of Site to Base 

Tx POwer at Antenna DC Wilts at Radio (Tx) 

Site QA Inspection: 

NOtes: 

Signed bate 
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SECTION 6 

FAULT FINDING 

6 FAULT FINDING 

This section is to assist with difficulties that may be experienced when installing or 
working on the TC-900DR. 

6.1 MODEM/GENERAL 

The following is a list of possible problem areas, and suggested checks that can be 
made to isolate any general problem that may have occurred. 

1. POWER SUPPLY 

a) Check for -03.8 Volts at supply input. 
b) Check fuse on Modem P.c.S PCB (1 Amp SLO-BLOW). 
c) Check supply volts: 

Modern i) 13.8 Volts 
ii) 8 Volts 
iii) 5 VoltS 

RF Deck i) 13.8 Volts 
ii) 8 Vot 
iii) 5 Volts 

2. ANTENNA 

a) Check antenna, cable and connectors for damage or water. 
b) Check forward and reflected poWer at antenna connectorof unit. 

VSWR should be <= 1.5:1 

3. PROGRAMMING 

Check programming information. e.g. 
i)Transmit and receive freqUencies are within the operating band of the unit 
ii) User interface configuration. 
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4. INTERFACE 

a) Check connections to Port A (DB9 Connector). 
b) Check cable to host communications. 
c) Interface commands to unit are incorrect or communications are not 

established correctly. 

5. POOR TRANSMITTER PERFORMANCE 

a) Check correct transmit frequenCy PrograMmed. 
b) Check trantnitter.Carder frequency. 
c) Check transmitter deviation. 
d) Check RF Output posnier level. 

6. POOR RECEIVER PERFORMANCE 

a) Check correct receive frequency programmed. 
b) Check receive sensitivity. 
c) Check audio output level and DC bias to modem. 
d) Check mute threshold: 
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6.2 RECEIVER 

The following is a list of problem areas, and suggested checks that can be made to 
isolate any receiver spedific preblems that may have occurred: 

6.2.1 RECEIVE SENSITIVITY Low 

1 CheCk mixer drive level by measuring DC bias developed across R27. 

2 Check for correct DC bias conditions and supply volts on RF Amp, Local Osc 
buffet, and IF Strip, compared to Yoltege charts. 

3 Ensure 44.545 MHz oscillator (part of NE615 IF iC) is within ± 250 Hz. ThiS is 
best carried out by using a communications test set such as an IFR1200. or 
Simi* in receiver mode with frequency error displayed. 

4 Ensure that the local oscillator is netted to frequency by monitoring the Tx mixer 
injection with a pidk up loop connected to a sensitive freqUency Counter of high 
stability. Adjust the VCXO frequency reference until correct L.O. frequency is 
observed: Note that the .VCO and synthesiser use the VCXO as the frequency 
standard. Measure the SynthesiSer LOCK Signal to ensure the VCO is in phase 
lock. 

5 With a 50 Ohm signal generator tuned to 455 kHz, apply signal via a .1 nF 
capacitor to the inputs of the 1st and second IF Amp sections of the 615 IF IC 
and compare the level required to produce the correct RSSI level. 

6 With a 50 OHM Signal generator tuned to 45.000 MHz, apply signal to the points 
defined on the IF test chart and compare RF level required to produce the 
reference RSSI level as specified at TP4. 

7 Apply signal frequency to the RF input connector at X2 and compare the level 
required -to preduce RSSI reference level at TP4 with that shown in the. IF Leyel 
Chart. 

. . 

8 Reconnect the Antenna Diplexer and apply the signal generator to the Antenna 
terminal of thediplexer. Adjust the generator level to provide the same Rx mbcer 
bias from applied :RF signal as was noted in 7) above:The level required should 
be no more than 3 dB (Rx diPleXer path losS) greater. 

Note that the RSSI signal provided by the IF IC is a fairly accurate logarithmic scale 
belWeen a 5 and 4VDC, providing, about.0 5 VDC fOr each 10 dB of signal applied to the 
input of the IF Strip, and On be used as a reasonable measure of signal providing it is 
unmodulated and on center feeduenCy at 455 ktli. 

Cobyright Trio DataCorn Pty Ltd Page 103 

341 

Date:- April 2010 Version:- Two Tenix Alliance for Brisbane City CounCil Water Distribution 

SP087 St Achs Street Nudgee SPS Upgrade OM Manual

Q-Pulse Id TMS1056 Active 10/12/2014 Page 364 of 405



St Achs Street Sewage Pump Station (SP087) Upgrade- Operation & Maintenance Manual 

TC-90001R User Manual Issue 13 : February 2001 

6.2.2 RECEIVER LEVEL CHART 

The following chart lists the level (terminated) of a 50 OHM signal generator to produce 
2.OVDC of RSSI at TP4 when applied as sPecified to the point shown and at the 
frequeriCy in8icated. 

FREQUENCY CONNECTION POINT AND APPLICATION NOM LEVEL 

455 kHz Pin 20 of IC U2 NE615 via 1nF q2 dBM 
455 kHz Pin 18 of IC U2 NE615 via 1fir -74 dBin 

455 kHz Pin 1(i/P) of IF Filter CF2 via 1nF -58 dBm 
455 kHz Pin 14 of IC U2 NE615 via 1nF -43 OM 

45 MHz Rx i/p at X2 via coax ditect -49 dBm 
45 MHz Mixer i/p following R.F. Amp -62 dBM 
45 MHz Mixer diode (pi) ci/P across C100 -61 dBm 
45 MHz Junction of 1st & 2nd 45 MHz crystal filter -77 dBM 
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6.3 TRANSMITTER 

The following is a list of problem areas, and suggested checks that can be made to 
isolate any transmitter specific Problems that may haVe occurred. 

1. NO TRANSMIT 

1. Check PTT circuit. 
2. Check unit is programmed within its operational range. 
3. Check if manual PTT (Rear Aux connector) keys transmitter. 
4. Check if any transmitter output is present. Tuning required? 

2. TRANSMITTER SPURIOUS EXCESSIVE 

The probable cause is dependent upon the nature of the spurious as follows: 

Carrier ± 910kHi. - IF detector signal (2x455) modulating or mixing with carrier. - 
Check 1n bypass on reference iip to power control op-amp. Check bypasses on 
collectors and supply lineS of IOW level transmitter stages, and L.O. buffer. 

Carrier i 20.166 and/or 40.333. - Excessive harmoniCs of 20.166 crystal oscillator in 
121 MHz FM driver IC (U7). Check all pins Of IC (U7) for correct 0CcOnditions. Check 
all tuning inductors for 'normal Q', as 'soft tuning will alMost surely indicate an 
incorrect Or faulty capacitor, or induCtor: 

Cartier ± vex() reference frequency (approximately 7 MHz). - Reference signal 
Modulating VCO, or mixing with carrier in L.O.buffers. - Check Synthesiser supply 
bypasses, check for defective joints or components in and around the resistive divider 
at Output of VCO. 

Note that it is imperatke that low frequency divider products be attenuated before 
they can reach the base/emitter junctions of the I-0. buffer transistors where they can 
mix. with the .VCO frequency. 

Note also that poor SMD solder, joints will provide nonlinear conductance and give rise 
to frequency mixing in this area Check for faulty components or poor jOiritS around 
the Synthesiser to VCO frequen6y control area, or KO supply Iine bYPasSing. 

ExcesSive Transnitter power radiated or ConduCted to the area of the. VCO can also 
cause spurious effects and may enhance the levels of otherwise acceptable levels of 
spUriout. If this is Suspected, check that ALL chassis securing bOlte are fitted' nd tight 
on the RF deck, and that ALL bypass. capacitors and chokeS are fitted and correct in 

and around the final TX stages: 
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3. TRANSMITTER POWER LOW OR UNSTABLE : 

1 Firstly - Ensure that ALL RF Deck mounting bolts are fitted and secure. 

2 Check that the feed resistors used for current indication on all stages of the final 
are of correct Value and firmly in circuit 

3 Check that the Tx L.O. bUffer and post mixer buffers are correctly biased as per 
the voltage charts: 

4 If necessary disconnect the final stages from the Tx post mixer buffers by 
removing the solder bridge betWeeri Q5 and Q8, and with an appropriate 
instrument measure the RF power available from the Tx buffers to the final 
pre- driver. 
Note that the o/p impedance of the buffer is 50 OHM and must be measured by a 

50 OHM instrument. It is highly recommended that a measuring SpedrUm 
analyser be used here as this instrument will also display the relationShip 
betWeen the wanted signal and other Spurious or unwanted mixing products. 
The nominal display seen at this point by a spectrum analyser is shown on the 
spectrum charts attached. 

5 To test the final stages separate from the buffers - inject a signal from a 50 OHM 
generator at Tx frequency into pre-driver (Q8) via 0122. The level required to 
drive the final to full output is shown on the TX level chart. 

6 Check that the current drawn. by the driver transistor as measured across the 
feed resistor (TP28 to TP27) is within spec, and if not check and or replace the 
driver transistor or associated components as necessary. 

7 Check that the current drawn by each final transistor as indicated by the voltage 
across the 2.2 OHM (20.7 ohm in parallel) collector feed resistors (TP26 to TP28 
and TP29) is within the range stated in the voltage charts, and that both are 
within 1d% of each other. If in error check components around final pair and 
replace final transistors as necessary. 

NOTE it is potsible for power transistors to be partly defective dire to current or 
. . 

themial abUse, and the fact that the device's are actually drawing current does not 
always indicate that they are producing full power at the collector. 
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TX LEVEL CHART : 

Frequency Connection Point 
& Application 

Base band Data from modern section TP13 (4800 
baud) 

Base band Applied data signal to modulator U7 pin 
3 (4800 baud level from modern) 

Base band Audio signal to modulator TP32 

Base band 

121 MHz 

Final Tx 
frequency 

Audio signal to modulator U7- pin 4 

Signal level at TP18:A 

Output to diplexer connector X1 

Issue 13 : February 2001 

LeVel Remarks 

2 VD.0 

1 Vp-p 

0.84 VD.0 
60 mVp_p for VR3 set 
for maximum value 

400 rnVp_p for VR3 set 
for minimum value 

1.3 VD.0 
0.5 Vp-p 

-5 dBm 

3W at maximum power 
setting 
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SECTION 7 

APPENDIX A 

DRAWINGS 

7 APPENDIX A DRAWINGS 

TC01-08-12 Data Radio Mounting Details 

TC01-08-11 Data Radio Assembly Details 

TC01-04-05 Data Radio Basic Modem 9K6/4K8 Component Loading Details 

TC01-00-05 450bR / 900DR Packet Modem (2 sheets) 

TC01-08-10 PWB Manufacturing Details 900DR Data Radio - Radio Board (2 sheets) 

TC01-00-10 Data Radio Project Sheet 

TC01-00-10 Data Radio Final PA (AFC Fitted) 

TC01-00-10 Data Radio 121 MHz OSC (AFC Fitted) 

TC01-00-10 Data Radio - Synthesiser - VCO (AFC Fitted) 

TC01-00-10 Data Radio - NE6154K8/9K6 (AFC Fitted) 

TC01-04-15 850-930 MHz Antenna Diplexet CoMponent Side Assembly 

TC01-05-10 Radio Board Top Side (C/S) Test Point & Adjustment Location Details 

TC01-05-10 Radio Board Bottom Side (S/S) Test Point & Adjustment Location 
Detaila 

TC01-05-16 Duplex Radio BER/S+N/N vs Sig 

TC01-05-17 AFC Alignment Setup Block Diagram 

TC01-05-12 4800/9600 BPS Mocletn Functional biagrani 

TC01 -05,23 Asynchronous Modem Functional Diagrarii 

TC01-05-19 Macro Block Diagram 

TC01-05718 Radio Section - Modem Section Interface 

DR943LOK 900k/HZ Radio Block Diagram 

RSSI Level cf Received Signal (typical) 
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SECTION 8 

APPENDIX B 

GLOSSARY of TERMS and ABBREVIATIONS 

8 APPENDIX B GLOSSARY 

ADC: Analogue to digital converter. 

AFC: Automatic frequency control. 

BER: Bit error rate. 

bps: Bits per second. 

CIDSMA: Carrier or data sense, multiple access scheme. 

COM: Common. 

CRC: Cyclic redundancy checksum. 

CTS: Clear to send. 

DAC: Digital to analogue converter. 

DCD: Data carrier detect. 

DCE: Data communications equipthent. 

DFM4-9: Trio DataCorn digital *dem ChipSet. 

DIP: Dual in line package. 

DOTAC: Department of Transport and CoMmunioations. 

DSR: Data set ready. 

DTR: Data terrninal ready. 

FCS: Frame check sequence. 

FEND: Frame end. 

FESC: Frame escape. 

FIFO: First in first out. 

FIR: Finite impulse responSe. 

GOpyridhi Trio btpcoirs. Pty Ltd 109 

347 

Date:- April 2010 Version:- Two Tenix Alliance for Brisbane City Council Water Distribution 

SP087 St Achs Street Nudgee SPS Upgrade OM Manual

Q-Pulse Id TMS1056 Active 10/12/2014 Page 370 of 405



St Achs Street S.ewage,Purnp Station (SP.0.87) Upgrade - Operation & Maintenance Manual 

TC -900Dr User Manual - ISSue 12 Appendix B Glossa!), 

FM : Frequency modulation. 

FSK: Frequency shift keying. 

GPIB: General purpose interface bus. 

HADR_EN: High address enable signal. 

IC : Integrated circuit. 

I.F.: Intermediate frequency. 

i/p: Input. 

KISS: Keep it simple stupid. 

LADREN: Low address enable signal. 

MSB: Most significant bit. 

NVRAM: Non volatile RAM. 

NRZ: Non return to zero. 

NRZI: Non return to zero - inverted. 

O/p: Output. 

PCB: Printed circuit board. 

PLL: Phase locked loop. 

PMP: Point-to-multipoint. 

ppm: Parts per million. 

PTP: Poiht-to-point. 

PTT: Press to talk. 

RF : Radio freqUenCy. 

RI : Ring indiCate. 

R_select: RAM read select signal. 

.S10: Serial input/output: 

RSSI: Receive signal strength indiCation. 

RTS: Request to send. 

Ric : : ReCeive. 

RXD: Receive elta output. 

SCADA: SuPervisory control and data acquisition. 

SLIP: Serial line interface protocOl. 
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TC-900DR: Trio DataCom 900MHz full duplex data transceiver. 

TC-DFM9IP: Trio DataCom TC-900DR parameter programming software suite. 

TFEND: Transposed Frame End. 

TFESC: Transposed Frame Escape. 

TNC: Terminal node controller. 

Tx : Transmit. 

TXD: Transmit data in. 

VCO: Voltage controlled oscillator. 

W select: RAM write select signal 
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77=110 TC-900DR USER GUIDE 
QfI1 F)CONI 

41 Aster Avenue Carrum Downs 3201 Australia Tel; 61 3 9775 0505 Fax. 61 3 9775 0606 

POWER CONNECTIONS 

The power required is 13.8VDC nominal, at 600mA (Tx) 
nominal. lithe POWER LED indicator is not illuminated 
once power is applied, check the internal 1Amp fuse fitted 
within the unit. 

POWER CONNECTOR 
TOP PIN 
BOTTOMPIN 

GENERAL 
. . 

The Trio DataCom TC-900DR is a full duplex 900 MHz 
Radio featiiring a fully integrated 4000600 bps data radio 
Modern and antenna diple'xer. Configuration of the unit is 

fully prograrnmable , with parameters held in non volatile 
memory (NVRAM). All configuration parameters are 
accessible using the TC- DRPROG installation package, 
consisting of a programming lead, manual and software 
which will run'on a PC under Windows 95/913/14T. It is 
essential that each unit is programMed to suit individual 
requireirentS prior to operation. For detailed information 
refer to the TG -9000R Handbook 

DATA CONNECTION 
The data connection is via a DB9 connector labeled 'Port 
A' (shown below), which is wired as a DCE. 

User Serial "Port A° Pin Assignment. 

EXTERNAL VIEW OF 'PORT A 

NOTE: Pin 6 and pin 9 provide a dual function which 
depends on the mode that the TC-900DR is Operating in. 

'OMR 
O ® 

C°fri 
OTR 

rxe 

EILAMAMILQM 
1. DATA CARRIER DETECT /DM 
2. REC.ENE DATA OUTPUT ova)) 
3 TRANSW T DATA AV (7m) 
4 DATA TERMINAL READY IDTR) 

irrs 5. COMMON tr,019 0 PROGRAMPIN fiG14 
05R/ Fal 0 

ow 
7. REQUEST TO SEND PIS) 
O. CLEAR TO SEND (GIS) 
9. BIT ERROR RATE PIN gm 

User Serial *Toil H" Pin AssignMent. 

Port B can be used as a secondary data steam 
(independent of Port A) once configured by the 
programmer.. Port B also has one connectionthat may be 

of use for installation. This connection (Pin 9) is Receive 
Signal Strength Indicator.(RSSI) output: 0-5V Where 1.5V 
typically indicates :110 dem and every 0.5V increase 
indicates an improveMent of n 10dBm. 

EXTERNAL VIEW OF 'PORT 13' 

E)Th 

® 
®© 

PIN No &FUNCTION 
7. DATA CARRIER DETECT MO 

RECENE DATAorPiRrD) 
3 TRANWIT DATA cWOkD) 
4 &FUSED 
S ccawkw 
& DATA SETRECENE (SR) 
7. IMBED 
8. UYUSED 

RECENE slow_ STRENGTH 

NOTE: Port B Pin 9 output has a high impedance of 
around 50K OHMS and loading will decrease accuracy of 
the pssi. measurement. 

PIN ASSIGNMENT Ext. view 

+11E StPPLY (13.6wkil we 
et 

GROLW 
Top 

L-4 

AUXUARY CONNECTOR 
The auxiliary connector is primarily for use with the 
optional audio handset. The connections to this auxiliary 6 
pin RJ11 connector are as follows: 

PIN NUMBER FUNCTION 
VOL TS 

2 AUDIO OUT 
3 GROOM. 
4 N/C INPUT/F.JVSE 
5 GROUND 
6 MANUAL PTT 

External view 
of socket 

1111117.4) 
6 

The optional audio handset is recommended as an aid in 

checking installations for radio path viability. This audio 
handset will only function when fitted prior to applying 
power to the unit. 

The modem upcin power up will check the presence of the 
handset and will inhibit data being transmitted so that 
voice communications can be establiShed. 

Once the path tests have been conducted the audio 
handsets MUST be REMOVED and the unit powered up 
with the handset removed before data communication can 
commence. 

USER INDICA77CWS 
The TC,900DR provides 4 LED's that show status 
information to the user - POWER, RXSIG, SYNC, and 
TXMIT indications. 

The POWER is indicated by a green LED and simply 
signifies that power hat been applied to the unit 

The RXSIG LED (yellow) indicates the leVel of .RSSI 
signal from. the radio IF strip, compared to a threshold 
level set in the configuration data programmed by the 
user. If the signal is above the threshold, then the LED 
indicator is turned on. 

In a.Q operation modeseicept "Programmer mode"; the 
SYNC LED (yellow) indicates when the rnodehn hat 
detected a valid data Stream. The SYNC LEO ieactiyated, 
when tite modem detects a 'yak! HDLC flag sequence, and 
remains active until an invalid sequence of seven or more 
consecutive 1" bits is detected. 

The SYNC LED. will not be turned on if the RSSI signal 
strength (as indicated by the RXSIG LED) is below the 
minimum threshold. This prevents false SYNC detection 
from noise. 

The TX MIT LED (red) indicator is connected directly to the 
modem's PTT output transistor. WheneVerthe radio is 
tranernitting, this TXMIT LED indicator will be dn. ' 

LiCocrilEX tcsegatatiXo cli Ocoee TOctag.imo 
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SPECIAL MODES OF. OPERATION 
Part of the pOwer-UP/reset initialiaatibri phase of the 
TC-900DR are testa to determine if the modern should 
enter one of 3 "special Operation' Modes'. In theSe mOdeS 
the TC -900DR Won't operate in its standard run mode. 

Programrner mode. 

Bit error rate test mode. 

Handset mode. 
These modes are only entered if the required setup 
conditions are present at power up. An error Mode of 
operation can also be entered into, if during normal 
operation, an error condition Occurs. 

PROGRAMMER MODE 
CABLE - Pins 2, 3, 4, 5 straight through with Pin 6 on the 
DB9 connector of Port A, connected to pin 5. When the 
modem is coWered up with this fitted, the controller senses 
this and attempts to enter "programmer mode" and the 
"-'SYNC" LED wiltflash appro). once per second. (Note, 
the TC-DRPROG programming software and lead has the 
required connections). Failure to supply the correct 
password in time, will cause the modem to abandon the 
Trograrhrher mode" attempt, and go on with it's normal 
power -up procedure. 
BIT ERROR RATE TEST MODE 
Pin 9 of the DB9 connector of Port A, is, normally the Ring 

. 

Indicate output line. Ficiviever, if this pin is driven positive 
(connecting itto pin 6 [12S13] and pin 7 [RIS]), then the 
madem'S data transmitter and receiver will enter the BER 
testroode. This will activate the RF transmitter, and 
generate a scrambled bit pattern whiCh should be decoded 
at a receiver as a constant logic "1" level in the 
unscrambled data. Any errors in the decoded bitstream, 
will be "0", and the receiver portion of the Modeni in this 
Mode, will activate the SYNC LED every time it sees a "0" 
bit. 

Note: As the TC-900DR is full duplex this test can operate 
in both directions simultaneously. 

Every error bit detected, will activate the SYNC LED. For 
error rates of 1 in 103 and above, the SYNC LED will be 
ON most of the time. A 1 in 10° error rate will show the 
SYNC LED active for approximately 10% of the time. This 
funCtion prOvideS a crude indiaation of Bit Error Rate for 
installation purposes. Note: Errbr count messages 
(ET:XxxX) for every 10,000 bits are presentedto Port A 
for the user. If pin 9 ceases to be driven positive, then the 
BER Test mode is terminated; and the Modern restarts it's 
initialisation. phase. 
HANDSET MODE 
The DFM4-9 modern tests for the presence of a handset 
plugged into the' handset auxiliary pert at. power Lip. If a 
handset is plugged in, the modern will not generate a data 
stream. kowever, it will contimie to indicate received RF 
signal Strength The 'handset has a.PTT batten, and thit 
Signal is conneciedacrOss.theAcdem's PU output. TriuS 
the handset PTT switch will activate the DUO-LED. It is 
essential to remove the handaet from the unit and reapply 
power to the unit in order to return. to normal oaeration, 
ERROR INDICATION MODES 
There are 3 error -conditions thatcause the RXSIG & 
SYNC LEDs to be used for error indications and not their 
normal purpose.. Two are fatal bonditiOns, that cause the 
modem to restart after the duratiOn of the error indication 
phase. 

TRANSMIT POWER LOW 
While the modem activates the radio transmitter, it 

periodicallY checks the transmit power. If the power 
measurement is less than a threshold set in the 
nonvolatile memory, then the RXSIG and SYNC.LEDs are 
made to alternate, approximately 4 times per second. The 
TXMIT LED will also be on during this process. This 
indiCation condition will persist for the duration of the 
transmission. As soon as the transmission is diScOntinued, 
the. error indication will.cease, and the two .LEDs revert to 
their normal function Factory .set to 100 milliWatts. 

NVRAM READ ERROR 
The DFM4 -9DR modem accesses the non-volatile 
memory as part of ifs initialisation phase, to read 
programming configuration data. If the communication 
protocol with the deviCe is violated, or the non -volatile 
memory CRC checksurn is found to be incorrect, then the 
modem indicates this by flashing the RXSIG and SYNC 
LEDs twice alternately. That is, one LED operates ON and 
OFF twice, then the other. A total of five cycles of this 
occurs, then the modem restarts initialisation. 

SYNTHESISER LOCK DETECT ERROR 
If at any time during normal operation, BER mode, or 
handset mode, the TBB206 frequency Synthesiser 
indicates an out of lock condition, the modem enters an 
error indication mode for a short time before restarting. 

One LED, is turned ON (0), the LEDs are swapped, then 
both turned OFF (,). Then the latter LED ON again, swap 
LEDS, and then OFF. ThiS will give the appearance of a 

sweeping Motion between the LEDs. The following table 
shows all error condition displays. 

Tx PWR Err 

RXSIG SYNC 

NVRAM Err 

RXSIG SYNC 

a 
s 

SYNTH Err 

RXSIG SYNC 

o 

0 

0 0 0 

0 repeat 

continue repeat 

MOUNTING AND ANTENNA CONNECTION 
The TQt900DR should, be mounted in a cool, dry, vibration 
free environment, whilst providing easy access to screws 
and connections. There are 4 mounting hoieS on the unit. 
The antenna should be an external yagi antenna, but can 
be a ground independent dipole Mounted via a feeder to 
the:antenna connector (SMA type) for short range. 
applications. HoWever the whole radio modem should be 
clear of the associated data equipment to preVerit mutual 
interference, 

ASSEMBLY OF POWER LEAD 
A small plastic bag containing a mcilex- connector 
(M555-2R) and two pins (M5556-TL) is provided in the 
peaking box. 

The pins are designed to take 18-24 (AVVG) wire size with 
insulation range 1.3 - 3.10mm. 

Please take care when crimping the piria. 04/01 
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Process Level 1 Level 2 Level 3 Level 4 Level 5 Comments 

Inlet Works 
C43 Flowsplitter No1 

Ultrasonic level detector 
Local Control Panel 
450 mm Pipe CPSTP 

Waterman Valve 
450 mm Valve 

300 mm Pipe Flowsplitter 
Waterman Valve 

375 mm Pipe 
Waterman Valve 
Pneumatic Actuator 

C44 Vortex Grit Trap Not 
Mixer 
Grit Removal Pipework 
Local control panel 

C42 Inlet Works No2 
Building 
Lifting Beam 
Bypass Waterman Valve 
Inlet Waterman Valve 
Outlet Waterman Valve 
Stairs Handrails and Walkways 
Grit Dewatering Screen 
Rag Screw Conveyor Not 

Geared Drive Unit 
CPSTP Inlet No2 Screens 

Trommel 
Geared Drive Unit 
Conveyor 
Drive Mechanism No1 

Water Spray Assembly 
Lighting 
Manually Raked Bar Screen 
Ferric Chloride Dosing System 

Dosing Pump 
Holding Tank 
Bunding 
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Process Level 1 Level 2 Level 3 Level 4 Level 5 Comments 
CO1 Inlet Structure Not 

Knife Edge Valve 
Stairs from Pri Sed Tank Not 
Handrails 
450 mm Pipe to No3 Pri Sed Tank 
300 mm Pipe to Not Pri Sed Tank 

C45 No2 Odour Control 
Odour Control Unit Not 

Isolation Valve 
Odour Control Unit No2 

Isolation Valve 
Odour Control Unit No3 

Isolation Valve 
Odour Control Unit No4 

Isolation Valve 
Fan 
Odour Control Switchboard 
Pipework Supports 
Heating Coil 

Pipework and Mli 
225 mm Pipe 
100 mm Pipe 

Primary Treatment 
C64 Raw Sludge PS 

Handrails 
Raw Sludge Pumpset No1 

Pump 
Isolation Valve 
NonReturn Valve 

Raw Sludge Pumpset No2 
Pump 
Isolation Valve 
NonReturn Valve 

Raw Sludge Valve Pit 
Odour Control Unit 

Isolation Valve 
100 mm RM 

Isolation Valve No1 
Isolation Valve No2 
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CO3 Pri Sed Tank Not 
Sludge Draw Off Pit 

Actuator Sludge 
Draw Off Valve Sludge 

Handrails 
Stationery Bridge 

Handrails 
( ' 

Worm Reduction Gearbox 
Geared Drive Unit 0016 Pli S41-4-044.4-1. Vee Cut Weir Scum Baffle Box t 

Centre Column Assembly 
Scraper Assembly 
150 mm Pipe 

C05 Pri Sed Tank No3 6ff' Handrails Atel 
Sludge DrawOff Pit 

Actuator Sludge '' Draw Off Valve Sludge 
159 (4i1. Stairs 

Centre Column Assembly ea- 
Slip Ring Assembly 

A 
l 

Bridge 1, 

Geared Drive Unit 

difi 
. 

Vee Cut Weir Scum Baffle Box 's_,I H AGO' 
Scraper Assembly 

A 5/Q' Itlei 
450 mm Pipe to Aeration Tanks c IP 
150 mm Pipe 

Pipework and MH 
375 mm Pipe 

Biological Reactors 
CO2 Aeration Tank No1 

Inlet Penstock 
Outlet Weir 
Handrails and Stairs 
DO Probe 
Anexic4.1imer-Nel 
Surface Aerator Not 

Reduction Gearbox 
Motor 
Impeller 
VFD 

Anoxic Aerator No1 
Reduction Gearbox 
Motor 
Impeller 

450 mm Pipe to Flow Distribution Box 
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Level 2 

C07 Aeration Tank Not 
Inlet Penstock 
Outlet Weir 
Handrails 
DO Probe 
Surface Aerator No2 

Reduction Gearbox 
Motor 
Impeller 
VFD 

Anoxic Aerator Not 
Reduction Gearbox 
Motor 
Impeller 

Afiexie4dixer41,2 
Anoxic Tank Not C47 

Mixer No5 
Mixer No4 
Mixer No3 
Mixer No2 
Mixer Not 
Stairs Walkways and Handrails 

Aerobic Tank Not C48 
Air pressure gauge 
Air Temp Gauge 
Air Flow Meter 
Diffuser Bank Not 

Isolation Valve 
Diffuser Bank No2 

Isolation Valve 
Diffuser Bank No3 

Isolation Valve 
Diffuser Bank No4 

Isolation Valve 
Diffuser Bank No5 

Isolation Valve 
Diffuser Bank No6 

Isolation Valve 
Not Drain to MH 29 
Not Drain Valve 
Not Scum WAS Drain 
DO Probe Not 
DO Probe No2 
Air Main 
Pressure Transducer 
Anoxic Aerobic Recycle Pumpset Not 

Pump 
Isolation Valve 
NonRetum Valve 
VFD 
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Process Level 1 Level 2 Level 3 Level 4 Level 5 Comments 
Anoxic Aerobic Recycle Pumpset No2 

Pump 
Isolation Valve 
Non Return Valve 
VFD 

Recycle Pumps 1 2 Control Panel 
Aerobic Anoxic Recycle Flow Meter 
Recycle pipework includes fittings 
Skimmer Pump 
Stairs Walkways and Handrails 
Delivery Line to WAS 

Scum Outlet Valve 
Draw Off Valve 
Air Operated Knife Edge Valve 
Solenoid Valve 
Pneumatic Controls 

Compressor 
Pressure Vessel 

Anoxic Tank No2 C49 
Mixer No6 
Mixer No7 
Mixer No8 
Mixer No9 
Mixer No10 
Stairs Walkways and Handrails 

Aerobic Tank No2 C50 
Diffuser Bank No7 

Isolation Valve 
Diffuser Bank No8 

Isolation Valve 
Diffuser Bank No9 

Isolation Valve 
Diffuser Bank No10 

Isolation Valve 
Diffuser Bank No11 

Isolation Valve 
Diffuser Bank No12 

Isolation Valve 
No2 Drain to MH 29 
No2 Drain Valve 
No2 Scum WAS drain 
DO Probe Not 
DO Probe No2 
Anoxic Aerobic Recycle Pumpset No3 

Pump 
Isolation Valve 
Non Return Valve 
VFD 
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Process Level 1 Level 2 Level 3 Level 4 Level 5 Comments 
Anoxic Aerobic Recycle Pumpset No4 

Pump 
Isolation Valve 
Non Return Valve 
VFD 

Recycle Pump 3 4 Control Panel 
Aerobic Anoxic Recycle Flow Meter 
Recycle Pipework includes fittings 
Skimmer Pump 
Stairs Walkways and Handrails 
Delivery Line to WAS 

Scum Outlet Valve 
Draw Off Valve 

Diam 525 Pipe 
C46 Flowsplitter No2 

Dropboards No3 
Dropboard to Anoxic Tank No2 
Dropboard to Anoxic Tank No1 
Pneumatic Actuator 
Ultrasonic Level Detector 
Local Control Panel 
250 mm Pipe Bypass Pipe 
450 mm Pipe to Anoxic Tank No1 

C55 WAS PS No1 

WAS Pumpset No1 

VFD 
Pump 
Delivery Valve 
Non Return Valve 

WAS Pumpset No2 
VFD 
Pump 
Delivery Valve 
Non Return Valve 

Control Panel 
Handrails 
Flow Meter 
100 mm RM 
150 mm Pipe Overflow to MH 29 

Pipework and MH 
MH No29 
225 mm Pipe MH 29 to 28 
MH No28 
225 mm Pipe MH 28 to 27 
MH No27 
225 mm Pipe MH 27 to 26 
MH No26 
225 mm Pipe MH 26 to 4 
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Process Level 1 Level 2 Level 3 Level 4 Level 5 

Secondary Clarification 
C09 Sec Sed Tank No1 

Telescopic Valve Pit 
Telescopic Valve 

Centre Column Assembly 
Slip Ring Assembly 

Bridge 
Geared Drive Unit 

Vee Cut Weir Scum Baffle Box 
Scraper Assembly 
150 mm Pipe to MH 18 

Gate Valve 
C10 Sec Sed Tank No2 

Gate Valve to Drain Tank 
Telescopic Valve Pit 

Telescopic Valve 
150 mm Pipe to MH 17 

Centre Column Assembly Slip Ring Assembly 

Bridge 
Geared Drive Unit 

Vee Cut Weir Scum Baffle Box 
Scraper Assembly 
300 mm Pipe to MH No5 

C11 Sec Sed Tank No3 
Telescopic Valve Pit 

Telescopic Valve 
150 mm Pipe to MH 15 
Gate Valve to Drain Tank 
Centre Column Assembly 

Slip Ring Assembly 
Bridge 

Geared Drive Unit 
Vee Cut Weir Scum Baffle Box 
Scraper Assembly 
450 mm pipe to MH No1 

C52 Sec Sed Tank No4 
Sludge Draw off Pipe to No2 RAS PS 
Diam 160 Scum Pipe 
Tank Drain Pipe to MH 28 
Drain Pipe Valve 
Handrails 
Bridge 

Geared Drive Unit 
Centre Column Assembly 

Slip Ring Assembly 
Air powered Scum Pump 
Vee Cut Weir Scum Baffle Boxes 
Local Control Panel 
Scraper Assembly 

Comments 
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Process Level 1 Level 2 Level 3 Level 4 Level 5 Comments 
C53 Sec Sed Tank No5 

Sludge Drawoff Pipe to No2 RAS PS 
Diam160 Scum Pipe 
Tank Drain Pipe to MH 27 
Drain Pipe Valve 
Handrails 
Stairs 
Bridge 

Geared Drive Unit 
Centre Column Assembly 

Slip Ring Assembly 
Vee Cut Weir Scum Baffle Boxes 
Local Control Panel 
Scraper Assembly 

C08 RAS PS Not 
RAS Pumpset Not 

Pump 
Isolation Valve 
Non Return Valve 

RAS Pumpset No2 
Pump 
Isolation Valve 
Non Return Valve 

RAS Pumpset No3 
Pump 
Isolation Valve 
NonReturn Valve 

Disc Valve 
Handrails 
Valve Pit 
RM 

Isolation Valve 
Isolation Valve 
Isolation Valve 

Isolation Valve 
Isolation Valve 

Rising Main Isolation Valve 
Isolation Valve 
Isolation Valve 
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Process Level 1 Level 2 Level 3' Level 4 Level 5 Comments 
C54 RAS PS No2 

Control Panel 
Handrails 
RAS Pumpset No5 

Pump 
Isolation Valve 
Non Return Valve 

RAS Pumpset No4 
Pump 
Isolation Valve 
Non Return Valve 

RAS Metering Pit 
Control Panel 
Handrails 
Sec Sed Tank No4 Inlet Line 

Actuated Plug Valve 
Actuator 
Flow Meter 
Isolation Valve 

Sec Sed Tank No5 Inlet Line 
Actuated Plug Valve 
Actuator 
Flow Meter 
Isolation Valve 

200 mm RM 
100 mm Pipe 

C51 Flowsplitter No3 
Handrails 
Stairs 
Walkway 
Dropboard No2 
Dropboard No1 
375 mm Pipe 
375 mm Pipe 

C12 Flow Distribution Box 
450 mm Pipe 
300 mm Inlet 
300 mm Pipe 
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Process Level 1 Level 2 Level 3 Level 4 Level 5 Comments 
Pipework and MH 

MH No14 
150 mm Pipe 

MH No15 
Gate Valve 
150 mm Pipe 

MH No17 
Gate Valve 

150 mm Pipe MH 17 to16 
150 mm Pipe 
Pipe 

Isolation Valve 
MH No5 

375 mm Pipe 
MH No1 

675 mm Pipe 
MH No2 

Isolation Valve 
450 mm Pipe 
Isolation Valve 
450 mm Pipe 

MH No16 
150 mm Pipe 

MH No18 
150 mm Pipe 

Pipe 
MH No30 

300 mm Pipe 
Disinfection 

Chlorine Dosing 
Chlorination Pumps 

Chlorination Pumpset No2 
Pump 
Motor 
Inline Filter 

Chlorination Pumpset No1 

Pump 
Motor 
Inline Filter 

Fittings 
Flow Switch 

Exhaust Fan 
Lifting Beam 
Hoist 
Audible Visual Alarm 
Chlorination Valves Pipework 
Chlorination Unit 
Drum Scale 
Drum Lifting Beam 
Change Over Valve No1 
Change Over Valve No2 
Chlorinator Ejector Not 
Chlorinator Ejector No2 
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Process Level 1 Level 2 Level 3 Level 4 Level 5 Comments 
Leak Detection Unit 

C20 Chlorine Detent Tank No1 

Isolation Valve 
Drain Gate Valve 
Stationary Bridge 

C21 Chlorine Detent Tank No2 
Isolation Valve 
Drain Gate Valve 
Stationary Bridge 

Pipework and MH 

150 mm Drain 
MH No13 

Digestion 
Compressors and Blowers 

Compressor No1 F7A 
Compressor No2 CSA7 
Blower No3 

Motor 
Air Delivery Valve 
NonReturn valve 
Blower 
Inlet Silencer 
Pressure Monitor 

Blower No2 
Motor 
Air Delivery Valve 
NonReturn valve 
Blower 
Inlet Silencer 
Pressure Monitor 

Blower Not 
Motor 
Air Delivery Valve 
NonReturn valve 
Blower 
Inlet Silencer 
Pressure Monitor 

Lifting Beam 
Block and Tackle 
Air Manifold 
CI Pipework 
Pressure Transducer 
Exhaust Fan 
Air Dryer Not 
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Process Level 1 Level 2 Level 3 Level 4 Level 5 Comments 

C06 Digested Sludge Sump 
Overflow pipe 

C17 Boiler Room 
Lifting Beam 
Heater Pumpset No1 

Suction Valve 
Air Operated Actuator 

Delivery Valve 
Air Operated Actuator 

Pump 
Motor 

Heater Pumpset No2 
Pump 
Motor 
Suction Valve 

Air Operated Actuator 
Delivery Valve 

Air Operated Actuator 
Recycle Pump No1 

Recycle Pump No2 
C22 Sludge Trans Pumping Station 

Valve Pit 
Sludge Transfer Pumpset No1 

Pump 
Isolation Valve 
Non Return Valve 

Sludge Transfer Pumpset No2 
Pump 
Isolation Valve 
Non Return Valve 

C23 Digester No2 
Gate Valves 1 

Gate Valves 2 

Gate Valves 3 

150mm dia AC Pipework to Sludge Thickener 
150mm dia AC Pipework to Transfer PS 
Handrails 
Floating Dome 

C18 Digester No1 
Pipework 
Gate Valves 
Handrails 
Floating Dome 
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Process Level 1 Level 2 Level 3 Level 4 Level 5 Comments 

-1 Pipework and MH 
MR No9 

Air Driven Actuator 
Gate Valve 

MH No19 
Gate Valve 
Three Way Valve 

MR No20 
Air Driven Actuator 
Gate Valve 

80 mm Pipe MH 20 to 9 

MH No21 
Gate Valve 
Automatic Valve 

80 mm Pipe 
525 mm Pipe 

Sludge Dewatering 
C13 Sludge Thickener Not 

NonReturn Valve 
Gate Valve 
150mm dia AC Pipework to Sludge Thickener No2 
Stairs 
Handrails 499721 
Valve Pit 

Valves Valve Pit 
Sludge Recirculation Pumpset 

Pump Sludge 
Motor Sludge 
Suction Valve 
Delivery Valve 

C24 Sludge Thickener No2 
WAS Inlet Gate Valve 
WAS Inlet NonReturn Valve 
Digester Inlet NonReturn Valve 
Digester Inlet Gate Valve 
150mm dia AC Pipework to MR 25 
150mm dia AC Pipework to Transfer PS 

150mm dia AC Pipework to MH 22 

Stairs 
Handrails 
Valve Pit 

Isolation Valve 
Isolation Valve 
Actuated Knife Gate Valve 

Stationery Bridge 
Geared Drive Unit 
Paddle Stationery 

Vee Cut Weir 
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Process Level 1 Level 2 Level 3 Level 4 Level 5 Comments 
C56 Sludge Drying Beds 

80 mm Pipe 
80 mm Pipe 
150 mm Pipe 

C19 Sludge Dewatering Facility 
Belt Presses Gravity Decks 

Gravity Deck No1 

Geared Drive Unit 
Inlet Air Op Isolation Valve 

Belt Press No1 

Geared Drive Unit 
Bund 
Inlet Knife Edge Valve 
Flocculator Mixer 

100mm dia VC Drain 
Stairs 
Building Lighting 
Handrails Kickboards 
Flow Meter 

Poly Batching Plant 
Level Detection Devices 
Auto Flush System 
Spirac Screw Conveyor 
Poly Mixer No1 

Poly Mixer No2 
Holding Tanks For Poly 

Poly Dosing 
Poly Pumpset No1 

Pump 
Motor 

Poly Pumpset No2 
Pump 
Motor 

Sludge Feed 
Sludge Digester Pumpset No1 

Pump 
Motor 

Sludge Digester Pumpset No2 
Motor 
Pump 

RM 
Isolation Valve 
Actuated Isolation Valve 
Flow Meter 

150mm Pipe 
Compressor 

Pressure Vessel 

SP087 St Achs Street Nudgee SPS Upgrade OM Manual

Q-Pulse Id TMS1056 Active 10/12/2014 Page 389 of 405



Process Level 1 Level 2 Level 3 Level 4 Level 5 Comments 
Sludge Dewatering 

MH No8 
150 mm Pipe MH 8 to 3 

MH No7 

150 mm Pipe MH 7 to 6 

MH No6 
225mm PIPE 
MH No3 
225 mm Pipe MH 3 to 4 

MH No22 
150mm dia 
MH No23 
225 mm Pipe MH 23 to 24 
MH No24 
225mm PIPE 
MH No25 
225mm PIPE 

Tertiary Treatment 
Chemical Treatment 
Effluent Outfall 

C25 Effluent Pumping Station 
Lifting Beam 
Block and Tackle 
Walkway Handrails and Steps 
Effluent Pumpset No1 

Motor 
Suction Valve 
Delivery Valve 
NonReturn Valve 
Pump 

Effluent Pumpset No2 
Pump 
Motor 
Suction Valve 
Delivery Valve 
NonReturn Valve 

Chlorine pH Analyser 
Inline Turbidity Analyser 

Effluent Reuse 
CPSTP C33 Recycled Water Reticulation 
CPSTP C39 Recycled Water PS 

Recycle Water Pumpset No1 
Pump 
Isolation Valve 
NonReturn Valve 
Foot Valve 
Motor 

Recycle Water Well 
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Process Level 1' Level 2 Level 3 Level 4 Level 5 ° Comments 
Control Systems 

Logic Control 
C75 SCADA System 
Telemetry 

Power Supply 
Generator Set 

Alternator 
Diesel Engine 
Control Panel 
Steel Frame 
Generator Cables 

C73 Electrical Pits Conduit 
Electrical Pits 
Conduit Runs 

Switchboards cabling 
PLC Main Switchboard 
VFD Circuit Breaker Switchboard 
Aeration SubSwitchboard 
Inlet Works Sub Switchboard 
Mains Distribution Switchboard 

Aeration Building Sub Mains 
Raw Sewerage Sub Mains 
Boiler Room Sub Mains 
Sludge Dewatering Sub Mains 

Surface Aerators Switchboard 
Old Plant Switchboard 
Sludge Dewatering Switchboard 
Boiler Room Switchboard 

General Site 
C57 Blower Building 

Lighting 
Security 

Boundary Fene CPSTP Security 
C41 C25 C27 Building 

Lighting 
C17 Boiler Room 

Stairs 
Handrails 
Lighting 

C32 Potable Water Supply 
Backflow prevention valve 
100 mm Main Line 
50 mm Main Line Stage 3 
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Process Level 1 Level 2 Level 3 Level 4 Level 5 Comments 
C28 Control Building 

Lighting 
Air Conditioner Lab 
Air Conditioner Office 
Air Conditioner Switchboard Room 
Audible Evacuation Alarm 
100 mm Drain to MH 11 

C72 Storage Shed 
C74 External Lighting 
C31 Roadworks Kerbing 

Roads 
Kerb Channel 

C31 Drainage 
Catchpits 
Stormwater Drains 
Stormwater Manholes 

Air Supply Pipework 
Diam 25 Branch to RAS Valves 
Diam 63 from Blower Building to Scum Pump 
Diam 40 from Scum Pump to Inlet Works Not 
Diam 40 Brand to WAS Valve 
Diam 32 Brand to Flowsplitter Not 

Grounds 
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10 11 13 

GENERAL: 

G1 READ THESE DRAWINGS IN CONJUNCTION WITH OTHER ENGINEERING 

DRAWINGS, SPECIFICATIONS AND WITH SUCH OTHER WRITTEN 

INSTRUCTIONS AS MAY BE ISSUED. THE CONSTRUCTION NOTES 

SHALL APPLY UNLESS OTHERWISE VARIED BY THE DRAWINGS OR 

SPECIFICATIONS. 

G 2 NOMINATION OF PROPRIETARY ITEMS DOES NOT INDICATE 

EXCLUSIVE PREFERENCE BUT INDICATES THE REQUIRED 

PROPERTIES OF THE ITEM. SIMILAR ALTERNATIVES HAVING THE 

REQUIRED PROPERTIES MAY BE OFFERED FOR APPROVAL. 

G 3 REFER ANY DISCREPANCY TO THE SUPERINTENDENT BEFORE 

PROCEEDING WITH THE WORK. 

G 4 DO NOT OBTAIN DIMENSIONS BY SCALING FROM THE DRAWINGS. 

ALL DIMENSIONS ARE IN MILLIMETRES AND ALL LEVELS AND 

CO-ORDINATES IN METRES, UNLESS NOTED OTHERWISE (UNO) 

G 5 VERIFY SETTING OUT DIMENSIONS SHOWN ON THE DRAWINGS 

BEFORE CONSTRUCTION AND FABRICATION IS COMMENCED. 

G 6 MAINTAIN STRUCTURES AND EXISTING SERVICES IN STABLE 

CONDITION DURING CONSTRUCTION. NO PART SHALL BE 

OVERSTRESSED. PROVIDE TEMPORARY BRACING AS REQUIRED 

G 7 THE CONTRACTOR SHALL BE RESPONSIBLE FOR ENSURING K & C 

AND ANY DRAINAGE STRUCTURES ARE NOT DAMAGED DURING 

CONSTRUCTION. ANY DAMAGE SHALL BE MADE GOOD BY 

RE-CONSTRUCTION OR REPAIR AS DIRECTED BY AND TO THE 

SATISFACTION OF THE SUPERINTENDENT. 

G 8 ALL WORKMANSHIP AND MATERIALS SHALL BE IN ACCORDANCE 

WITH THE REQUIREMENTS OF RELEVANT SAA CODES, BCA AND THE 

LOCAL LAWS AND ORDINANCES OF THE RELEVANT GOVERNMENT 

AUTHORITY. 

G 9 SUPPORT ALL TRENCHES IN ACCORDANCE WITH THE 

REQUIREMENTS OF WH&S ACT. ALL TRENCHES OVER 1.5m DEEP 

SHALL BE SUPPORTED UNLESS CERTIFIED SAFE BY A COMPETENT 

PERSON WITHIN THE MEANING OF THE ACT. 

G 10 NOTWITHSTANDING THAT THE PRESENT AND/OR PROPOSED 

POSITIONS OF UNDERGROUND SERVICES MAY BE INDICATED ON THE 

DRAWINGS, THEIR POSITION AND DEPTH IS APPROXIMATE ONLY 

PRIOR TO ANY EXCAVATION THE CONTRACTOR SHALL CONTACT 

ALL RELEVANT AUTHORITIES AND SHALL POT-HOLE ALL SERVICES 

TO OBTAIN DETAILED LOCATIONS. THE CONTRACTOR SHALL NOTIFY 

THE SUPERINTENDENT OF ANY CONFLICTS BETWEEN THE 

PROPOSED MAIN AND EXISTING SERVICES. THE SUPERINTENDENT 

WILL ADVISE DETAILS OF ANY REQUIRED CHANGES TO ALIGNMENT 

OR LEVEL, OR ARRANGE FOR CHANGES TO SERVICES. 

G 11 ROADS SHALL NOT BE CLOSED FOR THEIR FULL WIDTH EXCEPT FOR 

TIMES WHEN MOVEMENT OF MATERIALS ARE NECESSARY. TRAFFIC 

SHALL BE CONTROLLED BY ACCREDITED TRAFFIC CONTROLLERS 

ONLY. 

ENVIRONMENTAL: 

E 1 THE EXTENT OF CLEARING OF VEGETATION SHALL BE KEPT TO THE 

ABSOLUTE MINIMUM NECESSARY TO UNDERTAKE THE WORKS. 

E 2 SILTATION CONTROLS, SITE RE VEGETATION AND ENVIRONMENTAL 

REQUIREMENTS SHALL ALL BE CARRIED OUT TO THE 

SATISFACTION OF THE SUPERINTENDENT. 

E 3. CONSTRUCTION SHALL COMPLY WITH ALL ENVIRONMENTAL AND 

LEGISLATIVE REQUIREMENTS SET OUT IN THE PROJECT 

ENVIRONMENTAL MANAGEMENT PLAN. 

E 4 TREES THAT ARE TO REMAIN AND THAT ARE AFFECTED BY 

TRENCHING ARE TO BE IDENTIFIED AND MARKED. ROOTS ARE TO BE 

EXPOSED BY HAND AND SAW-CUT IN ACCORDANCE WITH 

RE-VEGETATION PLANS. ANY INADVERTENT DAMAGE TO ROOTS 

CAUSED BY EXCAVATION IS TO BE REPORTED TO THE 

SUPERINTENDENT. 

SURVEY DATUM: 

S1 HORIZONTAL DATUM IS BASED ON SURVEY CONTROL SUPPLIED 

BY TENIX IN AUTOCAD DWG FILE 060135. SURVEY STATIONS USED, 

BOLT IN BITUMEN LOCATED kW CORNER RAILWAY Tce & EAMES 

St. CCS NAME 9004 & SCREW IN CONC. LOCATED WEST SIDE 

TUFNELL Rd AT INTERSECTION OF LANGTON St CCS NAME 9000. 

FOUNDATIONS 

Fl. THE REQUIRED BEARING CAPACITY IS 60KPa. PRIOR TO THE 

COMMENCEMENT OF CONSTRUCTION. THE FOUNDATION MATERIAL 

SHALL BE INSPECTED AND TESTED BY A GEOTECHNICAL ENGINEER TO 

ENSURE THE DESIGN REQUIREMENTS ARE MET. 

F2. IN THE EVENT OF THAT THE FOUNDING STRATA FOR THE SLAB IS 

FOUND TO BE UNSUITABLE, THE MATERIAL SHALL BE REMOVED AND 

REPLACED TO A MINIMUM DEPTH OF lm, SUBJECT TO THE ADVICE OF 

THE GEOTECHNICAL ENGINEER. THE REPLACEMENT FILL SHALL- 
- HAVE A MINIMUM SOAKED CBR = 15% 

HAVE A PARTICLE SIZE OF NOT GREATER THAN 75mm 

HAVE 80% MINIMUM PASSING 19mm SIEVE 

HAVE 30% MINIMUM PASSING 0.075mm SIEVE 

HAVE A PLASTICITY INDEX OF 30% MAXIMUM 

HAVE A SHRINK/SWELL INDEX OF 1.0% MAXIMUM 

COMPLY WITH SECTION 4 OF AS3798 
BE APPROVED BY THE GTA PRIOR TO PLACEMENT 

- NOT BE LOOSE RUBBLE FROM BUILDING DEMOLITION WORKS 

PLACE FILL IN 250mm LOOSE THICKNESS LAYERS AND COMPACT TO 

THE DENSITIES SPECIFIED BELOW. 

FILL UNDER ANY FOOTING AND SLABS FOR ANY STRUCTURE: 

FINE CRUSHED ROCK 95% MOD. 

OTHER FILL 98% STD. 

F3. ALL CONCRETE TO BE GRADE N32/20. 

F4 ALL COVER TO GROUND BEAMS TO BE 50mm UNO. 

FS. ALL COVER TO SLABS TO BE 30mm UNO. 

ELECTRICAL 

ELI. ALL CABLES AND CONDUITS SHALL COMPLY WITH AS/NZS3000 AND 

AUSTEL REQUIREMENTS. 

EL2. UNDERGROUND CONDUITS SHALL BE HEAVY DUTY RIGID PVC WITH 

600mm MINIMUM COVER AND 1 IN 200 MINIMUM GRADE. 

EL3. ALL UNDERGROUND CONDUITS SHALL BE COVERED WITH 150mm WIDE 

ORANGE MARKER TAPE BEARING THE WORDS: "WARNING - 
ELECTRICAL CABLE BURIED BELOW" LAID IN THE TRENCH 

APPROXIMATELY 150mm BELOW FSL FOR THE ENTIRE LENGTH. 

EL4 ALL EXTERNAL ABOVE GROUND ELECTRICAL CONDUITS SHALL BE 

GALVANISED STEEL UNO. 

ELS. ALL CONDUITS SHALL HAVE LONG RADIUS BENDS. 

PIPES AND MANHOLES 

Pl. PIPE MATERIALS TO BE AS FOLLOWS: 

- WHERE PIPELINE IS CONSTRUCTED BY OPEN TRENCH METHOD 

- DN450mm PE100 PN12.5 SDR)13.6) WITH BUTT WELDED OR 

ELECTROFUSION COUPLING JOINTS. 

WHERE PIPELINE IS CONSTRUCTED BY PIPE JACKING METHOD 

- DN400mm GLAZED VITRIFIED CLAY WITH STAINLESS STEEL 

COUPLINGS. 

P2 MINIMUM CLEARANCE BELOW PIPE BARREL. 

- WHERE TRENCH BASE IS IN SOIL - 100mm MINIMUM 

WHERE TRENCH BASE IS IN ROCK - 150mm MINIMUM 

P3. INSTALLATION OF PE PIPELINES SHALL BE IN ACCORDANCE WITH 

AS/NZS 2566.2. 

P4. ONLY TRAINED AND CERTIFIED WELDERS SHALL PERFORM WELD 

JOINTING OF PIPELINES. BEFORE FACTORY AND FIELD WELDING, 

PRE-QUALIFICATION OF THE WELDING PROCEDURE SHALL BE 

OBTAINED. THE INFORMATION REQUIREMENTS SET OUT IN CL2.12.1 

AND CL2.12.2 OF WSA01-2004 SHALL BE SUBMITTED TO BW FOR 

APPROVAL. 

PS. FOR POLYETHYLENE PIPE, EMBEDMENT MATERIAL SHALL BE 5-7mm 

ANGULAR SINGLE GRADED CRUSHED ROCK CONFORMING TO TABLE 

11.1 GRADING OF BEDDING MATERIAL IN REFERENCE SPECIFICATION 

S140 EARTHWORKS. PIPE BEDDING SHALL BE COMPACTED BEFORE 

PLACEMENT OF THE PIPE. EMBEDMENT MATERIAL IN THE PIPE SIDE 

SUPPORT ZONE SHALL BE PLACED IN TWO LAYERS. THE FIRST 

LAYER PLACED TO THE SPRING LINE OF THE PIPE AND THE SECOND 

LAYER TO THE OBVERT LEVEL OF THE PIPE. EACH LAYER SHALL BE 

RODDED IN PLACE AND EVENLY COMPACTED TO ENSURE THE PIPE 

BARREL IS FULLY SUPPORTED WITH NO CAVITIES. CARE MUST BE 

TAKEN NOT TO MOVE THE PIPE FROM ITS ALIGNMENT DURING 

COMPACTION THEN PIPE OVERLAY MATERIAL CAN THEN BE PLACED 

AND COMPACTED. 

P6. ALL PIPES SHALL BE INSTALLED WITH THE METHOD OF TRENCHING 

AS DETAILED IN THE PROJECT DRAWINGS. AN ADDITIONAL 

ALLOWANCE OF 200mm EACH SIDE OF TRENCH FOR SHORING IS TO BE 

ALLOWED OVER THE STANDARD TRENCH WIDTHS. 

P7. GRAVITY MAIN CLEARANCES SHALL BE 300mm VERTICALLY (BARREL 
TO BARREL) FROM EXISTING SERVICES. 

pe ALL CONNECTIONS TO LIVE SEWER RETICULATION TO BE 

UNDERTAKEN UNDER SUPERVISION OF BRISBANE WATER 
OPERATIONAL STAFF. 

1)9. NON-PRESSURE PE PIPELINES SHALL BE TESTED FOR LEAKAGE 
USING LOW PRESSURE AIR TESTING OR HYDROSTATIC TESTING IN 

ACCORDANCE WITH THE PROCEDURES OUTLINED IN AS/NZS 2566.2 

P10 WHERE CONNECTING TO EXISTING PIPE WORK, THE LEVEL AND 
DIAMETER OF THE EXISTING PIPE WORK SHALL BE CONFIRMED BY THE 

CONTRACTOR PRIOR TO ORDERING FITTINGS AND COMMENCING 

CONNECTION WORKS. 

P11 FLANGES SHALL BE IN ACCORDANCE WITH AS4087 CLASS 16 FOR 

STEEL AND DUCTILE IRON UNO. 

P12. ALL SPIGOT AND SOCKET SHALL BE CEMENT LINED CALCIUM 

ALUMINATE CLASS PN35. ALL FLANGED DI PIPE WORK SHALL BE 

CEMENT LINED FLANGE CLASS PIPE. ALL DICL FITTINGS SHALL BE 

COATED INTERNALLY AND EXTERNALLY WITH FUSION BONDED 

NYLON (FBN) OR FUSION BONDED EPDXY (FBE). 

P13. ALL DICL PIPEWORK, INCLUDING FITTINGS AND MECHANICAL 

COUPLINGS SHALL BE WRAPPED IN POLYETHYLENE SLEAVING. 

SLEAVING SHALL COMPLY WITH AS3681 

P14. ALL BURIED FASTENERS SHALL BE STAINLESS STEEL GRADE 316 

P15 ALL CUT ENDS OF DICL PIPES SHALL BE PREPARED AND EPDXY 

COATED IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS FOR 

A MINIMUM LENGTH OF 200mm 

P16. ALL MANHOLES SHALL BE CAST INSITU AND SHALL BE 

CONSTRUCTED IN ACCORDANCE WITH BW STANDARD DRAWING 

486/5/25-SC003/1 REV C "F" TYPE MAINTENANCE HOLE GENERAL 

ARRANGEMENT. 

P17 MANHOLE TOP SLABS SHALL BE CONSTRUCTED IN ACCORDANCE WITH 

BW STANDARD DRAWING 486/5/25-SC003/2 REV A "F" TYPE 

MAINTENANCE HOLE TOP SLAB REINFORCEMENT AND CONSTRUCTION 

DETAILS. 

P18 IN NON-TRAFFICABLE AREAS MANHOLE COVERS SHALL BE AS PER 

BW STANDARD DRAWING 486/5/25-5F003/1&2&3 MAINTENANCE 

HOLE COVER SEWER-CLASS B-BOLT DOWN COVER DETAILS. 

P19, IN TRAFFICABLE LOCATIONS MANHOLE COVERS SHALL BE AS PER 

486/5/25-SF004/1&2&3&4 MAINTENANCE HOLE COVER 

SEWER-CLASS D 

P20. REINSTATEMENT OF ROAD PAVEMENT SHALL BE IN ACCORDANCE 

WITH 10.5.6 FLEXIBLE (ASPHALT) PAVEMENT OF REFERENCE 

SPECIFICATION s140 EARTHWORKS. 

P21. REINSTATEMENT OF ROAD VERGES, FOOTPATHS AND PARKS SHALL 

BE TO THE CONDITION BEFORE THE WORKS COMMENCED. 

P22 CONNECTION OF POLETHYLENE PIPE TO MAINTENANCE HOLES TO BE 

CONSTRUCTED IN ACCORDANCE WITH 486/5/25-SP001/3 PE 

NUSSEWERS MH CONNECTION DETAIL. 

CONCRETE: 
Cl. ALL WORKMANSHIP AND MATERIALS SHALL BE IN ACCORDANCE WITH 

AS3600 AND AS3785 CURRENT EDITION WITH AMENDMENTS, EXCEPT 

WHERE VARIED BY THE CONTRACT DOCUMENTS. 

C2 UNLESS NOTED OTHERWISE, QUALITY OF ALL CONCRETE ELEMENTS 

SHALL BE CLASS N32. 

D. ADDITIVES SHALL NOT BE USED WITHOUT THE SUPERINTENDENTS 

PRIOR APPROVAL. 

(4. CONCRETE IS TO BE COMPACTED USING VIBRATORS. 

CS. SIZES OF CONCRETE ELEMENTS DO NOT INCLUDE THICKNESS 

OF APPLIED FINISHES. 

8 09/09/P9 AS CONSTRUCTED RS JAG UNDIN6 DRAFTED R. CRAWFORD 1. VAN HEREL 21.11.011 K. VAHEESAN 

C6 PROVIDE ALL EXPOSED EDGES AND CORNERS WITH 20 CHAMFERS 

OR FILLETS. 

C7. FORM ALL CONSTRUCTION JOINTS AND USE ONLY WHERE 

SHOWN OR APPROVED BY THE SUPERINTENDENT. 

C8 NO HOLES, CHASES OR EMBEDMENT OF PIPES, OTHER THAN THOSE 

SHOWN ON THE DRAWINGS SHALL BE MADE WITHOUT THE 

APPROVAL OF THE SUPERINTENDENT. 

C9. CURING OF CONCRETE SHALL BE COMMENCED AS SOON AS POSSIBLE 

AFTER PLACING OR STRIPPING, REFER 'CURING' IN AS3600 & THE 

SPECIFICATION. 

ACCEPTABLE CURING METHODS ARE AS FOLLOWS: 

-WATER IMMERSION 

-WATER SPRAY BENEATH APPROVED PLASTIC SHEETING 

-APPROVED WAX EMULSION CURING COMPOUND 

-APPROVED CHLORINATED RUBBER CURING COMPOUND 

C10. FORMWORK AND ITS REMOVAL TO BE IN ACCORDANCE WITH AS3610. 

C11. CONSTRUCTION TOLERANCES TO BE IN ACCORDANCE WITH AS3610. 

C12. FORMED SURFACE FINISHES TO BE IN ACCORDANCE WITH AS 3610. 

C13. FINISHED FORMED SLAB SURFACES 

CLASS 1 TOLERANCE - TRUE PLANES WITHIN 3 IN 3000 

SURFACE FINISH - POWER TROWEL AND STEEL FLOAT FINISH. 

C14. WHERE REINFORCEMENT NOT CENTRALLY PLACED - MINIMUM COVER 

50mm 
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Lf, 
EXISTING DN200 illig DISCHARGE MANHOLE 17/01 MANHOLE MANHOLE 17/01 DN150 uPVC CLASS 12 SEWER 

VENT PIPE. 
3002200 

SUMP. 

7 \\ 40 
I.L. 2.950 7 

FLOWMETER SECTION ak 
PIT SCALE 1:25 v 

REFER TO BRISBANE WATER STD DWG 

FSL 5.30 486/5/25-5E001/1 STANDARD OVERFLOW 

FLAP VALVE TYPE 1 CHAMBER DETAIL. 
,, ---- S \ FROM MA 81356 S -- S __-- c _ 

( 
....- 

....- i 7----- EXISTING GRIT MANHOLE 

MH 81379 
..., 

...." 
..., ...---"1/ 

../. ..., 
----- 

.... 
....- 

./ 

CORE HOLE FOR OVERFLOW PIPE 
DN400 PE100 PN12.5. ...." REFER NOTE 8. 

......- ..., 
../ I.L 3 74 

if -r' 

III 
<> 

OVERFLOW FLAP 

VALVE. 

IL 4.02 

11. 190 

460 x 230 

PRECAST BOX 

CULVERT. 

III LL 3.87 
LL 194 

(11111.S 

..---' 460 x 230 PRECAST BOX CULVERT. 

PIPEWORK SCHEDULE 
EXISTING GRIT . CHAMBER 

ITEM DESCRIPTION QUANTITY OVERFLOW 
MANHOLE 16/01 FLAP VALVE OVERFLOW CHAMBER REFER STD DWG 486/5/25-SE001/1 

STANDARD OVERFLOW FLAP VALVE TYPE 1 CHAMBER 
1 BRISBANE WATER TYPE 1 HEADER PIPE 1 

CHAMBER 
A I 

FOR CONSTRUCTION DETAILS. 2 DN200 FL-SO DICL CONNECTOR 1 

00450 PE100 PN12.5 

OVERFLOW PIPE. SECTION La IF; 
0 0 3 DN200 SP-SP OICL PIPE (CUT TO SUIT) SCALE 1:25 AS CONSTRuCTED 

t lh 
PLAN DN 200 SO-SO DICL 45' BEND 1 

g?1 
DN450 PE100 PN12.5 SCALE 1 

5 DN 200 SO-SO DICL It 25' BEND 2 Tenix® OVERFLOW PIPE. 6 DN 200 MULTIGIB 
AS CONSTRUCTED DATE 

2 
DRAWING No. 

7103-P-DWG-6131 
TENIX ALLIANCE PTY LTD hl 

IPENNEMPE . RELROoms . PERIti . VoNEv 

011°1111111HANHOLE 
lit\ 7 DN200 FL-SP DICL CONNECTOR 1 SefOl'r.....-e--"---- DATE i Ce.- 5 '40 CHEMED 

16/01 
8 DN200 PUDDLE FLANGE 2 

-0.25 0 0.5 1.0 1.5 2.0 15TTSi!61 
.7." 4. 40***.C""f....RPEO 2-6.Z.4- 

No. DATE REVISION DK APPEL APPROVED: 

RPEO No : SCALE 1 :25 ON Al . MAME No RPM No : 

09/09/09 AS ECISTRIXTED RS 
\ 

JAR 
V 

FUNDING DRAFTED , R. CRAWFORD J. VAN HEREL 21 8 .VAN K VAHEESAN 25.11.08 PROJECT TITLE 
SHEET No. OF 

0 30 01 09 AN VALVE REMOVED NOS 30.0. DESIGN W.O. No. DRAFTING CHECK R. CRAWFORD DESIGN 1 VAN HEREL R.PU.G No. DATE PRINCIPAL DESIGN MANAGER DATE i ST ACHS 
PUMPSTATION PIPEWORK BRISBANE WATER DRAWING No. AMEND. 

E 20.0109 DISCHARGE MANNOLE II/01MM TO PEW POSITION NOS LYN CCNSTRUCTON W.O No. CAD FILE J. GREEN 2624 2111,08 / KARYDAS 25.11.08 III '1711.7 ill . 51. t 
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- 

- 

TRENCH AND PIPE EMBEDMENT DETAILS 

A 

- 

8 

- 

C 

- 

D 

- 

E 

-0 

F 

- 

G 

- 

H 

_ 

- 

1 

NOTES: ID MWH 
,. MINIMUM CLEARANCE BELOW PIPE BARREL; 30mm THICK ASPHALT 

WHERE TRENCH BASE IS IN SOIL - 100mm MINIMUM (AC10) 

WHERE TRENCH BASE IS IN ROCK - 150mm MINIMUM 80 DEEP SANDY LOAM 
TRENCH WIDTH ' ' 

IN GRASSED AREAS 200 TRENCH WIDTH 'W' 

ABN, 53 085 778 801 
LEVEL 1, 

TOOWONG, 
801 

OLD 4088 
CORONATIoN DRIVE 

200 SAW CUT EXISTING 
Teiepilone: (07) 3510 7300 

2. ALL PIPES SHALL BE INSTALLED WITH METHOD OF TRENCHING AS SEE DETAIL SEE TABLE 
SURFACE & PAVEMENT Facsimile: (07)35107350 

DETAILED IN THE PROJECT DRAWINGS . AN ADDITIONAL ALLOWANCE 
OF OF 200mm EACH SIDE OF TRENCH FOR SHORING IS TO BE ALLOWED 

OVER THE STANDARD TRENCH WIDTHS. BEDDING AND BACKFILL 

MATERIALS AND COMPACTION SHALL BE IN ACCORDANCE WITH THE 

PROJECT SPECIFICATIONS 

3. BACKFILL MATERIAL SELECTION AND PLACEMENTSHALL BE IN 

ACCORDANCE WITH SECTION 10.4 BACKFILLING REFERENCE 

SPECIFICATION 5140 EARTHWORKS. 

4. THE EMBEDMENT SOIL MUST BE EVENLY COMPACTED BETWEEN THE 

PIPE AND THE SURROUNDING NATIVE SOIL. CARE MUST BE TAKEN 

NOT TO MOVE THE PIPE FROM ITS ALIGNMENT DURING COMPACTION. 

ATTENTION TO THE QUALITY AND DEGREE OF COMPACTION OF 

.o. i.--..- 
'...101001D 

IMPORTED BACKFILL 

IF ORDERED 

..° 
NOMINAL PIPE DIAMETER 450 

- ROAD BASE GRAVEL ... 
TRENCH WIDTH 'W' 800 

z 
K SELECTED MATERIAL 

300 LAP 

FROM EXCAVATION 
IMPORTED BACKFILL 

IF ORDERED 

300 LAP 

--- __--- 
° .-. 

<\//`://\/, 
BEDDING AND 

,__.1- 
z tn. 

. 
z 
E5 , 

SURROUND I -- OVERLAY 

HYDROTITE 

WATER 
0S022D 

STOP 

EMBEDMENT MATERIAL PLACED EACH SIDE OF A 'SEWER MAX' 
PIPELINE IS NECESSARY TO PREVENT UNDUE OVALISATION. 

5 FOR POLYETHYLENE PIPE EMBEDMENT MATERIAL SHALL BE 

ANGULAR SINGLE GRADED CRUSHED ROCK CONFORMING TO TABLE 

11.1 GRADING OF BEDDING MATERIALSIN REFERENCE SPECIFICATION 

S140 EARTHWORKS. PIPE BEDDING SHALL BE COMPACTED BEFORE 

E 

(REFER NOTE 41 

GEOTEXTILE WHERE 

1 

i ilk 0 0 
L.-. ci 

E 

co 

,...E, 

o. 
E. 

a. 

[At W REQUIRED, 300 LAP 

< 

--.--- SIDE SUPPORT 

V4A TYPE 1 

COUPLING 

--.- BEDDING --.- JACKING DIRECTION 

/ 
_,,,,/-CENTRALLY --.- JACKING DIRECTION L PLACED MEM ADDITIONAL BEDDING 

IF ORDERED MOM 
PLACEMENT OF THE PIPE. EMBEDMENT MATERIAL IN THE PIPE SIDE 

SUPPORT ZONE SHALL BE PLACED IN TWO LAYERS. THE FIRST TRENCH TYPE A TRENCH TYPE B EMBENDMENT DETAIL FOR 
LAYER PLACED TO THE SPRING LINE OF THE PIPE AND THE SECOND ELSEWHERE EXISTING ROAD PAVEMENTS POLYETHYLENE PIPE 
LAYER TO THE OBVERT LEVEL OF THE PIPE. EACH LAYER SHALL BE 

PODDED IN PLACE AND EVENLY COMPACTED TO ENSURE THE PIPE 

BARREL IS FULLY SUPPORTED WITH NO CAVITIES. CARE MUST BE 

TAKEN NOT TO MOVE THE PIPE FROM ITS ALIGNMENT DURING 

COMPACTION. THEN PIPE OVERLAY MATERIAL CAN THEN BE PLACED 

AND COMPACTED. 

LIVE SEWER WORKS 

(REFER NOTE 5) 
1000 750 750 750 750 1000 

CONNECTOR JACKING PIPE GZ ROCKER GZ ROCKER GZ ROCKER GZ ROCKER CONNECTOR JACKING PIPE 
TO STANDARD PIPE PIPE PIPE PIPE PIPE TO STANDARD PIPE 

JACKING PIPE DETAIL 

SETOUT DATA 
SCALE 1:25 

No. DESCRIPTION DIA. SEWER MI-1 NO MH TYPE COVER TYPE LOT NO F.S.L. E.S.L. I.L. DEPTH 

MH COVER 
MANHOLE EASTING NORTHING 

CLASS 

01200 MANHOLE (CAST INSITU) 

(REFER TO STD DWG 486/5125-SC004/11 

1/01 57678.215 169115.940 B 
1 (A) 

1 (B) 

CONTRACTOR TO CONSTRUCT NEW MAINTENANCE HOLE MH1/010VER EXISTING DN300 
LIVE SEWER. CONTRACTOR TO BENCH AND RENDER UP TO PIPE BUT NOT REMOVE CROWN 

OF PIPE. 

COUNCIL TO REMOVE CROWN OF SEWER PIPE INSIDE NEW MAINTENANCE HOLE MH1/01 

AND COMPLETE BENCHING. 

DN 300 MH1/01 F B 4.730 1.899 2.831 1A/01 57678.128 169121.442 B 

2/01 57623.159 169194.907 D 

3/01 57698.396 169260.386 D 

4/01 57773.663 169316.938 D 

2 (A) 

2 (B) 

COUNCIL TO BREAK INTO EXISTING MAINTENANCE HOLE MH81379 AND CONSTRUCT 

460x230 CONCRETE CULVERT FOR NEW OVERFLOW. 

COUNCIL TO CORE INTO EXISTING MAINTENANCE HOLE MH81379 AND INSTALL DN150 

STUB FOR VENT PIPE CONNECTION. 

460x230 

DN150 

MH81379 

MH81379 

G 5.530 

5.530 

5.530 

5.530 

3.940 

4.830 

1.590 

0.700 

5/01 57769.789 169334.897 B EXISTING DN300 

uPVC SEWER Adll 
11 1.895 

(CONTRACTOR TO CONFIRM LEVEL PRIOR TO 
230 COMMENCING PIPELINE CONSTRUCTION I 

6/01 57744.421 169445.067 B 

7/01 57801.536 169546.977 D M 
3 (A) 

3 (B) 

3 (C) 

3 (0) 

3 (E) 

COUNCIL TO TEMPORARILY PLUG OUTLET OF MH81379 TO ENABLE ISOLATION OF SP087 

FOR UPGRADE. 

FOLLOWING COMPLETION OF LINE 1 GRAVITY MAIN CONTRACTOR TO INSTALL BY-PASS 
PUMPING ARRANGEMENT. FLOW TO BE DIVERTED FROM MH81379 TO MH1/16. 

CONTRACTOR TO DRAIN, CAP AND ABANDON EXISTING RISING MAIN. 

CONTRACTOR TO COMPLETE UPGRADE OF SP087. 

COUNCIL TO REMOVE TEMPORARY PLUGS IN OUTLET OF MH81379 AFTER SUCCESSFUL 

ON MAINTENANCE" INSPECTION. 

8/01 57865.164 169645.264 D 
e I() ARM 

9/01 57930.861 169744.211 D r SETOUT POINT. of 
I L 1.915 

10/01 57999.201 169846.346 D 

V 

11111 

11/01 58053.465 169924.308 D 

12/01 58067.011 169950.650 B 

13/01 58122.965 170034.752 B 

41/ 14/01 58179.937 170116.994 B 

15/01 

16/01 

58193.288 

58208.635 

170128.008 

170120.759 

D 

D 
4 (A) CONTRACTOR TO PLUG THE INLET AND OUTLET OF THE DISCHARGE CHAMBER ON THE 

EXISTING MAIN AT THE CORNER OF RAILWAY PDE AND EAMES ST. CONTRACTOR TO 

CORE DRAIN HOLES THROUGH FLOOR OF THE CHAMBER AND INFILL ABANDONED 

CHAMBER. 

17/01 58194.121 170094.596 D 

SURVEY CONTROL DATA 5 (A) CONTRACTOR TO INSTALL WEIR PLATE INSIDE EXISTING MAINTENANCE HOLE MH81356 

TO RAISE EXISTING OVERFLOW LEVEL RL4.60m (CURRENT OVERFLOW INVERT := 3.828m1. 
MH81356 0 D 5.600 5.600 4.600 1.200 

POINT # EASTING NORTHING ELEVATION 
MHO /O1 JUNCTION DETAIL 

DESCRIPTION 
SCALE 1,25 

CONTRACTOR TO REQUEST LIVE WORKS PRIOR TO COMMENCEMENT OF CONSTRUCTION IF 

REQUIRED. 
LIVE WORKS: BRISBANE WATER PH: 3407 8308, 3407 8346 

9000 
9001 

9002 

9003 

9004 
9005 

9006 

9007 

57812.804 

57660.103 

57788.463 
57753.255 

57788.350 
57729.950 
57716.266 

57620.314 

169023.771 
169246.230 

169342.776 
169461.322 

169525.331 

169363.698 

169289.743 

169195.818 

5.098 

5.439 
SCREW IN SLAB 

NAIL IN FENCE POST 

5.822 

5.876 

6.147 

5.743 

SCREW IN FENCE POST 

NAIL IN PAVEMENT 

BOLT IN BITUMEN 

NAIL IN BITUMEN 

AS CONSTRUCTED 
CONTRACTOR TO CONFIRM SEWER WORK START DATE AND BOOK INSPECTION TIMES (MIN. TWO 

121 WORKING DAYS NOTICE REQUIRED.) 
INSPECTION: MINOR SEWER WORKS INSPECTION. PH: 040403438 

5.464 
5.472 

SCREW IN FENCE POST 

NAIL IN ROAD 

U 
CONTRACTOR TO CONSTRUCT SEWER WORKS AND ARRANGE INSPECTIONS AS REQUIRED. A 

FIELD INSPECTION REPORT WILL BE ISSUED UPON SUCCESSFUL ON MAINTENANCE" INSPECTION 

AND COLLECTION OF AS CONSTRUCTED" INFORMATION BY THE MINOR SEWER WORKS 

INSPECTION UNIT. 

INSPECTION: MINOR SEWER WORKS INSPECTION. PH: 040403438 

; 
F 1. gb 0 I 

Tenn. ril , 

TEND( ALLIANCE PTV LTD i'l 
BRIMMIE .M5LBOURNE . PER7/1.8MM, E 

CONTRACTOR IS REQUIRED TO FORWARD A COPY OF THE FIELD INSPECTION REPORT TO 

BRISBANE WATER TO CONFIRM THE SEWER WORKS ARE ACCEPTABLE AND REQUEST LIVE 

WORKS TO COMPLETE SEWER WORKS. 

LIVE WORKS: BRISBANE WATER PH: 3407 8308, 3407 8346 

AS CONSTRUCTED DATE 

SIGNED. DATE Ro."- 4-'16' 
DRAWN: DRAWING No. 

7103-P-DWG-6132 
MEV. 

cHED'ED' 

NAME --T' 1114 WC... V..o RPEO No.2-/c Z- 4 . 
APPR. No. DATE PERRON CHK. PROJ. MANG 

RPEO No: 
1 

IRMO No: 
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