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1 INTRODUCTION

The site of these works is located at the Forest Hill Sewerage Treatment Plant, Railway Terrace, Forest
Hill. The purpose of this project was to:

1. Upgrade the Sodium Hyplochlorite Tank & dosing system by installing a 1,500L Tank, to suit the
anticipated duty expected over the next 25 years.

2. Bring the storage & dosing facilities into compliance with the current Australian Standards &
Codes of Practice.
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2 PRODUCT DATA SHEETS

2.1 HDPE TANK & BUND
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Tank Specification

Working Capacity 1,500 L
Documentation Design documentation, as-built Drawings up to revision C.
Engineering standard | DVS 2205, BS EN 12573
Design criteria Sodium Hypochlorite at 30°C
Specific Gravity 12
Dimensions Tank ID = 1200 mm, Apex Height = 1800 mm, O/A
Cylinder Height = 1500 mm
Flat Base
Material Black HDPE
Tank Connections Inlet DNS50 PN16 PE Stub/ BR Galv. Steel
AS4087 PN 16
Outlet DNS50 PN16 PE Stub/ BR Galv. Steel
AS4087 PN 16
Overflow DN80 PN16 PE Stub/ BR Galv. Steel
AS4087 PN 16
Vent DN25 PN16 PE Stub/ BR Galv. Steel
AS4087 PN 16
Sight Glass DN25 Clear PVC with GF Ball Valve
Tank Identification Plaque
Testing Hydrostatic
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Level Pressure Flow Temperature Liquid

Analysis

Technical Information

Proline Promag W 400

Registration ~ Systems Services Solutions

Components

Electromagnetic flow measuring system
The specialist for all water and wastewater applications

Application

m Accurate bidirectional measurement of liquids with a
minimum conductivity of > 5 uS/cm in water/
wastewater applications.

= The electromagnetic measuring principle is unaffected
by pressure and temperature. Additionally the flow
profile has a minimal effect on the measurement
results.

Device properties

= Nominal diameter: DN 25 to 2000 (1 to 78")

m Liner (HG, PU) with worldwide drinking water
approvals: KTW, WRAS, NSF, ACS

= Process pressure: max. 40 bar (580 psi)

= Durable polycarbonate transmitter housing

= Graphical local display with operation from the outside
(Touch Control)

= Up to 3 outputs and 1 input including 4-20 mA HART
communication

TI01046D/06/EN/01.12
71183817

Active: 27/04/2016

Your benefits

The specialist for very demanding water and wastewater
applications

Sizing — correct product selection
Applicator-the reliable, easy-to-use tool for selecting and
sizing measuring devices for every application

Installation — simple and efficient

= Compact design

= Certified corrosion protection (EN ISO 12944) needed
for submerged or direct burial installations

= Compact and remote version perfectly suited to meet
the requirements of the water/wastewater industry

Commissioning — reliable and intuitive
= Guided parameterization — "Make-it-run" wizards
= Integrated web server for fast commissioning

Operation — increased measurement availability

= Simultaneous measurement: volume flow and
conductivity

= Immune to process influences

= Diagnostics; automatic data restore by HistoROM

Cost-effective life cycle management by W@M

Endress+Hauser {21

People for Process Automation
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Document information

Symbols used

Electrical symbols

Symbol

Meaning

ADO11197

Direct current
A terminal to which DC voltage is applied or through which direct current flows.

2

ADO11198

Alternating current
A terminal to which alternating voltage is applied or through which alternating current flows.

AD017381

Direct current and alternating current
= A terminal to which alternating voltage or DC voltage is applied.
= A terminal through which alternating current or direct current flows.

I

AD011200

Ground connection
A grounded terminal which, as far as the operator is concerned, is grounded via a grounding system.

®

ADO11199

Protective ground connection
A terminal which must be connected to ground prior to establishing any other connections.

q_

AD011201

Equipotential connection
A connection that has to be connected to the plant grounding system: This may be a potential equalization
line or a star grounding system depending on national or company codes of practice.

Symbols for certain types of information

Symbol

Meaning

v

A0011182

Allowed
Indicates procedures, processes or actions that are allowed.

Viv)

AD011183

Preferred
Indicates procedures, processes or actions that are preferred.

X

ADO11184

Forbidden
Indicates procedures, processes or actions that are forbidden.

AD011193

Tip
Indicates additional information.

(]

ADO11194

Reference to documentation
Refers to the corresponding device documentation.

ADO11195

Reference to page
Refers to the corresponding page number.

ADO11196

Reference to graphic
Refers to the corresponding graphic number and page number.

Symbols in graphics

Symbol

Meaning

1,2, 3,

Item numbers

18,028, 154

Series of steps

A,B,C,...

Views

A-A, BB, CC, ...

Sections

4

-

Flow direction
ADO13441
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Proline Promag W 400

Symbol Meaning

A Hazardous area
Indicates a hazardous area.

ACO11187

A Safe area (non-hazardous area)
Indicates a non-hazardous area.

ADO11188

Function and system design

Measuring principle Following Faraday's law of magnetic induction, a voltage is induced in a conductor moving through a magnetic
field.

In the electromagnetic measuring principle, the flowing medium is the moving conductor. The voltage induced
is proportional to the flow velocity and is supplied to the amplifier by means of two measuring electrodes. The
flow volume is calculated via the pipe cross-sectional area. The DC magnetic field is created through a switched
direct current of alternating polarity.

ADO17035
@7 Ue=B-L-v ; Q=A-v
Ue Induced voltage
B Magnetic induction (magnetic field)
L Electrode spacing
v Flow velocity
Q  Volume flow
A Piping cross-section
I Current
4 Endress+Hauser
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Proline Promag W 400
Measuring system The device consists of a transmitter and a sensor.
Two device versions are available:
= Compact version — the transmitter and sensor form a mechanical unit.
= Remote version — the transmitter and sensor are mounted separately from one another.
Transmitter
Promag 400 Device versions and materials:
= Compact housing: polycarbonate plastic
= Wall-mount housing: polycarbonate plastic
Configuration:
= External operation via four-line, illuminated local display with touch control
and guided menus ("Make-it-run" wizards) for applications
= Via operating tools (e.g. FieldCare)
= Via Web browser (e.g. Microsoft Internet Explorer)
AD0I7117
Sensor
Promag W Nominal diameter range: DN 25 to 2000 (1 to 78")
Fixed flange: DN 25 to 300 (1 to 12") | Materials:
= Sensor housing: aluminum coated AlSil0Mg, carbon steel with protective
varnish
= Sensor connection housing: aluminum coated AlSilOMg, polycarbonate
= Measuring tube: stainless steel 1.4301/304, 1.4306/304L; for flanges made
of carbon steel with Al/Zn protective coating or protective varnish
= Liner: hard rubber, polyurethane
= Seals: as per DIN EN 1514-1
= Electrodes: 1.4435/304L, Alloy C-22, tantalum
7% | w Ground disks: 1.4435/316L, Alloy C-22, tantalum
Fixed flange: DN 350 to 2000 (14 to
78"
B A;)I?Nl
Input
Measured variable Direct measured variables
= Volume flow (proportional to induced voltage)
m Electrical conductivity
Calculated measured variables
Mass flow
Endress+Hauser 5
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Proline Promag W 400
Measuring range Typically v = 0.01 to 10 m/s (0.03 to 33 ft/s) with the specified accuracy
Flow characteristic values in SI units
I\!ominal Recommended e i
diameter flow
min./max. full scale value Full scali:;:ﬁf current Pulse value | Low flow cut off
(v~0.3/10 m/s (v~ 2.5 m/s) (~ 2 pulse/s) | (v~ 0.04 m/s)
[mm] [in] [m3/h] [m3/h] [m3] [m3/h]
25 1 9 to 300 dm3/min 75 dm3/min 0.5 dm3 1 dm3/min
32 - 15 to 500 dm3/min 125 dm3/min 1dm3 2 dm3/min
40 1% 25 to 700 dm3/min 200 dm3/min 1.5 dm3 3 dm3/min
50 2 35 to 1100 dm3/min 300 dm3/min 2.5 dm? 5 dm3/min
65 - 60 to 2000 dm3/min 500 dm3/min 5dm3 8 dm3/min
80 3 90 to 3000 dm3/min 750 dm3/min 5dm3 12 dm3/min
100 4 145 to 4700 dm3/min 1200 dm3/min 10 dm3 20 dm3/min
125 - 220 to 7500 dm3/min 1850 dm3/min 15 dm3 30 dm3/min
150 6 20 to 600 150 0.025 2.5
200 8 35t0 1100 300 0.05 5
250 10 551t0 1700 500 0.05 7.5
300 12 80 to 2400 750 0.1 10
350 14 110 to 3300 1000 0.1 15
375 15 140 to 4200 1200 0.15 20
400 16 140 to 4200 1200 0.15 20
450 18 180 to 5400 1500 0.25 25
500 20 220 to 6600 2000 0.25 30
600 24 310 to 9600 2500 0.3 40
700 28 420 to 13500 3500 0.5 50
750 30 480 to 15000 4000 0.5 60
800 32 550 to 18000 4500 0.75 75
900 36 690 to 22500 6000 0.75 100
1000 40 850 to 28000 7000 1 125
- 42 950 to 30000 8000 1 125
1200 48 1250 to 40000 10000 1.5 150
- 54 1550 to 50000 13000 1.5 200
1400 - 1700 to 55000 14000 2 225
- 60 1950 to 60000 16000 2 250
1600 - 2200 to 70000 18000 2.5 300
- 66 2500 to 80000 20500 2.5 325
1800 72 2800 to 90000 23000 3 350
- 78 3300 to 100000 28500 3.5 450
2000 - 3400 to 110000 28500 3.5 450
Endress+Hauser
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Flow characteristic values in US units

ombt | Recomended Facory st
min./max. full scale value = mm‘::;:: current Pulse value | Low flow cut off
(v~0.3/10 m/s (v ~2.5m/s) (~ 2 pulse/s) | (v~ 0.04 m/s)
[in] [mm] [gal/min] [gal/min] [gal] [gal/min]
1 25 2.51t0 80 18 0.2 0.25
- 32 410 130 30 0.2 0.5
1% 40 7 to 190 50 0.5 0.75
2 50 10 to 300 75 0.5 1.25
- 65 16 to 500 130 1 2
3 80 24 to 800 200 2 2.5
4 100 40 to 1250 300 2 4
- 125 60 to 1950 450 5 7
6 150 90 to 2650 600 5 12
8 200 155 to 4850 1200 10 15
10 250 250 to 7500 1500 15 30
12 300 350 to 10600 2400 25 45
14 350 500 to 15000 3600 30 60
15 375 600 to 19000 4800 50 60
16 400 600 to 19000 4800 50 60
18 450 800 to 24000 6000 50 90
20 500 1000 to 30000 7500 75 120
24 600 1400 to 44000 10500 100 180
28 700 1900 to 60000 13500 125 210
30 750 2150 to 67000 16500 150 270
32 800 2450 to 80000 19500 200 300
36 900 3100 to 100000 24000 225 360
40 1000 3800 to 125000 30000 250 480
42 - 4200 to 135000 33000 250 600
48 1200 5500 to 175000 42000 400 600
54 - 9 to 300 Mgal/day 75 Mgal/day 0.0005 Mgal | 1.3 Mgal/day
- 1400 10 to 340 Mgal/day 85 Mgal/day 0.0005 Mgal | 1.3 Mgal/day
60 - 12 to 380 Mgal/day 95 Mgal/day 0.0005 Mgal 1.3 Mgal/day
- 1600 13 to 450 Mgal/day 110 Mgal/day 0.0008 Mgal | 1.7 Mgal/day
66 — 14 to 500 Mgal/day 120 Mgal/day 0.0008 Mgal 2.2 Mgal/day
72 1800 16 to 570 Mgal/day 140 Mgal/day 0.0008 Mgal | 2.6 Mgal/day
78 - 18 to 650 Mgal/day 175 Mgal/day 0.0010 Mgal | 3.0 Mgal/day
- 2000 20 to 700 Mgal/day 175 Mgal/day 0.0010 Mgal | 2.9 Mgal/day
ﬂ To calculate the measuring range, use the Applicatorsizing tool (— B 53)
Recommended measuring range
"Flow limit" section (— 2 29)
Endress+Hauser 7
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Operable flow range Over 1000 : 1
Input signal Status input
Maximum input values m DC30V
= 6 mA
Response time Adjustable: 5 to 200 ms
Input signal level m Low signal: DC-3to+5V
m High signal: DC 12to 30V
Assignable functions n Off
m Reset totalizers 1-3 separately
= Reset all totalizers
n Flow override
Output
Output signal Current output
Current output Can be set as:
= 4-20 mA HART (active)
m 0-20 mA (active)
Maximum output values m DC 24V (when idle)
m 22.5mA
Load 0to 700 Q
Resolution 0.5 pA
Damping Adjustable: 0 to 999 s
Assignable measured = Volume flow
variables = Conductivity
= Mass flow
Pulse/frequency/switch output
Function = With the order code for "Output; Input", option H: output 2 can be set as a pulse or
frequency output
= With the order code for "Output; Input", option I: output 2 and 3 can be set as a pulse,
frequency or switch output
Version Passive, open collector
Maximum input values = DC30V
= 250 mA
Voltage drop For 25mA: <DC2V
Pulse output
Pulse width Adjustable:0.05 to 2000 ms
Maximum pulse rate 10000 Impulse/s
Pulse value Adjustable
Assignable measured = Volume flow
variables = Mass flow
Frequency output
Output frequency Adjustable: 0 to 10000 Hz
Damping Adjustable: 0 to 999 s
Pulse/pause ratio 1:1
8 Endress+Hauser
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Assignable measured
variables

= Volume flow
m Conductivity

= Mass flow
Switch output
Switching behavior Binary, conductive or non-conductive
Switching delay Adjustable: 0 to 100 s
Number of switching cycles | Unlimited
Assignable functions m Off
= On
m Diagnostic behavior
= Limit value:
— Volume flow
— Conductivity
— Mass flow

— Totalizer 1-3
» Flow direction monitoring
= Status
— Empty pipe detection
— Low flow cut off

Signal on alarm

Depending on the interface, failure information is displayed as follows:

Current output

4-20 mA

Failure mode

Selectable (as per NAMUR recommendation NE 43):
= Minimum alarm: 3.6 mA

= Maximum alarm: 22 mA

m Adjustable value: 3.59 to 22.5 mA

0-20 mA

Failure mode

Choose from:
» Maximum alarm: 22 mA
m Adjustable value: 0 to 22.5 mA

HART

Device diagnostics

Device condition can be read out via HART Command 48

Pulse/frequency/switch output

Pulse output

Failure mode

Choose from:
m Actual value
= No pulses

Frequency output

Failure mode

Choose from:

= Actual value

= Defined value: 0 to 12500 Hz
s QO Hz

Switch output

Failure mode

Choose from:

= Current status
= Open

m Closed

Endress+Hauser
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Local display
Plain text display With information on cause and remedial measures
Backlight Red backlighting indicates a device error.

B Status signal as per NAMUR recommendation NE 107

Operating tool

= Via digital communication: HART protocol

= Via service interface

| Plain text display

With information on cause and remedial measures

ﬂ Additional information on remote operation (— 2)50)

Web browser

| Plain text display

With information on cause and remedial measures

Low flow cut off

The switch points for low flow cut off are user-selectable.

Galvanic isolation The following connections are galvanically isolated from each other:
= Inputs
= Qutputs
= Voltage supply
Protocol-specific data HART
Manufacturer ID Ox11
Device type ID 0x47
HART protocol revision 6.0
Device description files (DTM, Information and files under:
DD) www.endress.com
HART load Min. 250 Q
Dynamic variables The measured variables can be freely assigned to the dynamic variables.
Measured variables for PV (primary dynamic variable)
= Volume flow
= Conductivity
= Mass flow
Measured variables for SV, TV, QV (secondary, tertiary and quaternary
dynamic variable)
= Volume flow
= Conductivity
= Mass flow
= Tofalizer 1
= Totalizer 2
= Totalizer 3
10 Endress+Hauser
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Power supply

Terminal assignment

Transmitter

0-20 mA/4-20 mA HART connection version with additional outputs and inputs

-
+ -+ - 1%
L
Lo o | EE
I
24252627
+ -+ - @
AD017112
Supply voltage
Order code for Terminal numbers
"Power -
supply 1 (L+/L) 2 (L-/N)
| Option A | AC 100to 230V |
| Option B | AC/DC 24V |
Signal transmission
Order code for Terminal numbers
" e 3 utn
Output; inp Output 1 Output 2 Output 3 Input 4
26 (+) 27 (9) 24 (+) 25 () 22 (+) 23 () 20 (+) 21 ()
Option H = 4-20 mA HART Pulse/frequency switch output (passive) -
(active) output (passive)
= (0-20 mA (active)
Option I = 4-20 mA HART Pulse/frequency/ Pulse/frequency/ Status input
(active) switch output (passive) | switch output (passive)
= (0-20 mA (active)
Endress+Hauser 11
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Remote version
c d
Is =) N M
SR B % m oo
Q222122 D DD
6|5(7|8|4|37|36 42141
[LEIPET 2
D P
PP P
n.c. n.c. ne. Q@
— ]
517|437 42|41
olelel@ [Z21%)
m % =
O

[l 2 Connecting the remote version

Electrode cable
Coil current cable

S AN oM

I}

Transmitter: main electronics module with terminals
Sensor: connection module

Not connected, insulated cable shields

Terminal No. and cable colors: 6/5 = brown; 7/8 = white; 4 = green; 36/37 = yellow

Supply voltage Order code for Terminal voltage Frequency range
"Power supply”
| Option A: AC 100 to 230V ‘ AC851t0260V | 47 to 63 Hz |
| Option B: AC/DC 24V ‘ AC/DC18to30V | 44 to 66 Hz/- |
Power consumption Transmitter
Order code for Maximum power consumption
"Power supply”
| Option A: AC 100 to 230 V | 30 VA |
| Option B: AC/DC 24V | 30 VA/8 W |
Current consumption Transmitter
Order code for Maximum current Maximum switch-on
"Power supply” consumption current
| Option A: AC 100 to 230V | 145 mA 25 A (<5 ms) |
| Option B: AC/DC 24 V | 350 mA 27 A (<5 ms) |
Power supply failure m Totalizers stop at the last value measured.
m Configuration is retained in the plug-in memory (HistoROM DAT).
= Error messages (incl. total operated hours) are stored.
12 Endress+Hauser
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Electrical connection Connecting the transmitter
A B
——
© © ®
e
2 2 1 4 3 2 2 1
AD0I7113
A Compact version
B Remote version
1 Cable entry for supply voltage
2 Cable entry for signal transmission
3  Cable entry for coil current cable
4 Cable entry for electrode cable
Remote version connection
0@
I ]
===
1 2
AD017267
1 Electrode cable
2 Coil current cable
m Fix the cable run or route it in an armored conduit.
Cable movements can influence the measuring signal especially in the case of low fluid conductivities.
= Route the cable well clear of electrical machines and switching elements.
= Ensure potential equalization between sensor and transmitter (— B 15).
Connection examples
1
0/4..20 mA
= ) .
= 0 }3
2
AD017162
[ 3 Connection example for 0-20 mA current output (active] and 4-20 mA current output (active)
1 Automation system with current input (e.g. PLC)
2 Analog display unit: observe maximum load (> B 8)
3 Transmitter
Endress+Hauser 13

Q-Pulse Id: TMS1598

Active: 27/04/2016 Page 23 of 91



ST52 Forest Hill STP - Hypochlorite Tank Replacement - OM Manual

Proline Promag W 400

4 Connection example for 4-20 mA HART current output (active)

Automation system with current input (e.g. PLC)

Observe cable specification (~ B 18)

Connection for HART operating devices (— B 50)

Resistor for HART communication (= 250 Q): observe maximum load (— B 8)
Analog display unit: observe maximum load (— ) 8)

Transmitter

S L AW~ @

~~

|
A

—+

12345 =l aa

[Zl 5 Connection example for pulse/frequency output (passive)

1 Automation system with pulse/frequency input (e.g. PLC)
2 Voltage supply
3 Transmitter: observe input values (— B 8)

A0016801

o

|

6 Connection example for switch output (passive)

Automation system with switch input (e.g. PLC)
Voltage supply
Transmitter: observe input values (— B) 8)

W~ @

14
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~

| |
1 ﬁ-—z

AD0I7163

[z 7  Connection example for status input

1 Automation system with status output (e.g. PLC)
2 Voltage supply
3 Transmitter: observe input values (— B 8)

Potential equalization Requirements

Please consider the following to ensure correct measurement:
= Same electrical potential for the fluid and sensor

= Company-internal grounding concepts

= Pipe material and grounding

Connection examples for standard situations

Metal, grounded pipe

AD016315

[ 8 Potential equalization via measuring tube

Connection example in special situations

Unlined and ungrounded metal pipe

This connection method also applies in situations where:
m The customary potential equalization is not used
m Equalizing currents are present

Endress+Hauser 15
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A0016317

[@l 9  Potential equalization via ground terminal and pipe flanges

Note the following when installing:
= Connect both sensor flanges to the pipe flange via a ground cable and ground them.
= Connect the connection housing of the transmitter or sensor to ground potential by means of the ground
terminal provided for the purpose.To mount the ground cable:
— If DN <300 (12"): Mount the ground cable directly on the conductive flange coating of the sensor with
the flange screws.
— If DN > 350 (14"): Mount the ground cable directly on the metal transport bracket.

| Ground cable Copper wire, at least 6 mm? (0.0093 in2)

B For remote device versions, the ground terminal in the example always refers to the sensor and not to
the transmitter.

ﬂ The necessary ground cable can be ordered from Endress+Hauser (— B 52).

Plastic pipe or pipe with insulating liner

This connection method also applies in situations where:
m The customary potential equalization is not used
» Equalizing currents are present

A0016318

[ 710  Potential equalization via ground terminal and ground disks

Note the following when installing:
The ground disks must be connected to the ground terminal via the ground cable and be connected to ground
potential.

| Ground cable Copper wire, at least 6 mm? (0.0093 in?)

B For remote device versions, the ground terminal in the example always refers to the sensor and not to
the transmitter.

16
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ﬂ The ground cable and ground disks can be ordered from Endress+Hauser (— B 52).

Pipe with a cathodic protection unit

This connection method is only used if the following two conditions are met:
= Metal pipe without liner or pipe with electrically conductive liner
= Cathodic protection is integrated in the personal protection equipment

1/ 1.

AD016319
[Z® 711  Potential equalization and cathodic protection
Isolation transformer power supply

1
2 Electrically isolated from the pipe
3 Capacitor

Ground cable Copper wire, at least 6 mm? (0.0093 in2)

1. Connect the measuring device to the power supply such that it is floating in relation to the protective
ground.

2. Install the sensor in the pipe in a way that provides electrical insulation.

3. Connect the two flanges of the pipe to one another via a ground cable.

4.  Guide the shield of the signal lines through a capacitor.

ﬂ For remote device versions, the ground terminal in the example always refers to the sensor and not to
the transmitter.

ﬂ The necessary ground cable can be ordered from Endress+Hauser (— B 52).

Terminals Transmitter
= Supply voltage cable: plug-in screw terminals for wire cross-sections 0.5 to 2.5 mm? (20 to 14 AWG)
= Signal cable: plug-in screw terminals for wire cross-sections 0.5 to 2.5 mm? (20 to 14 AWG)
u Electrode cable: plug-in screw terminals for wire cross-sections 0.5 to 2.5 mm? (20 to 14 AWG)
= Coil current cable: screw terminals for wire cross-sections 0.5 to 2.5 mm?2 (20 to 14 AWG)

Sensor
Screw terminals for wire cross-sections 0.5 to 2.5 mm? (20 to 14 AWG)

Cable entries Transmitter and sensor
= Cable gland:
— For standard cable: M20 x 1.5 with cable & 6 to 12 mm (0.24 to 0.47 in)
— For reinforced cable: M20 x 1.5 with cable & 9.5 to 16 mm (0.37 to 0.63 in)
= Thread for cable entry:
— NPT %"
-G¥"
- M20

ﬂ If metal cable entries are used, use a grounding plate.

Endress+Hauser 17
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Cable specification

Permitted temperature range

m —40 °C (40 °F)...> 80 °C (176 °F)
= Minimum requirement: cable temperature range > ambient temperature + 20 K

Power supply cable

Standard installation cable is sufficient.
Signal cable

Current output

m For 0-20 mA and 4-20 mA: standard installation cable is sufficient.
m For 4-20 mA HART: Shielded cable recommended. Observe grounding concept of the plant.

Pulse/frequency/switch output

Standard installation cable is sufficient.

Status input

Standard installation cable is sufficient.
Connecting cable for remote version

Electrode cable

Standard cable 3 x 0.38 mm? (20 AWG) with common, braided copper shield (& ~ 7 mm (0.28")) and
individually shielded cores

Cable for empty pipe 4 x 0.38 mm? (20 AWG) with common, braided copper shield (& ~ 7 mm (0.28")) and

detection (EPD) individually shielded cores

Conductor resistance <50 Q/km (0.015 Q/ft)

Capacitance: core/shield | < 420 pF/m (128 pF/ft)

Operating temperature —20 to +80 °C (—68 to +176 °F)

Coil current cable

Standard cable 2 x 0.75 mm?2 (18 AWG) with common, braided copper shield (& ~ 7 mm (0.28")) and
individually shielded cores

Conductor resistance <37 Q/km (0.011 Q/ft)

Capacitance: core/core, <120 pF/m (37 pF/ft)

shield grounded

Operating temperature —20 to +80 °C (—68 to +176 °F)

Test voltage for cable < AC 1433 Vr.m.s. 50/60 Hz or > DC 2026 V

insulation

18
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NO O s W~

AD0O3194

[ 12 Cable cross-section

Electrode cable
Coil current cable
Core

Core insulation
Core shield

Core jacket

Core reinforcement
Cable shield

Outer jacket

NOOLAEWNLN~S N

A connecting cable can be ordered from Endress+Hauser for [P68:

m Pre-terminated cables that are already connected to the sensor.

= Pre-terminated cables, where the cables are connected by the customer onsite (incl. tools for sealing
the connection compartment)

Reinforced connecting cable

Use in the following situations:

= When laying the cable directly in the ground

m Where there is a risk of damage from rodents

m [f using the device below P68 degree of protection

ﬂ The reinforced connecting cable with an additional, reinforcing metal braid can be ordered from Endress
+Hauser (— B 52).
Obperation in zones of severe electrical interference

The measuring system meets the general safety requirements (— B 51) and EMC specifications
(— B26).

Grounding is by means of the ground terminal provided for the purpose inside the connection housing. The
stripped and twisted lengths of cable shield to the ground terminal must be as short as possible.

Performance characteristics

Reference operating To DIN EN 29104
conditions = Fluid temperature: +28 + 2 °C (+82 £ 4 °F)
= Ambient temperature range: +22 + 2 °C (+72 £ 4 °F)
= Warm-up period: 30 min
Installation
= [nlet run > 10 x DN
= Qutlet run > 5 x DN

m Sensor and transmitter grounded.
= The sensor is centered in the pipe.

ﬂ To calculate the measuring range, use the Applicatorsizing tool (— B 53)

Maximum measured error Accuracy of outputs
o.r. = of reading; o.f.s. = of full scale value

The outputs have the following base accuracy specifications.

Endress+Hauser 19
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Current output

| Accuracy | Max. £0.05 % o.f.s. or £5 pA |
Pulse/frequency output

| Accuracy | Max. £50 ppm o.r. |

Error limits under reference operating conditions
o.r. = of reading

Pulse output
m +0.5 % o.r.+ 1 mm/s (0.04 in/s)
= Optional: +0.2 % o.r. + 2 mm/s (0.08 in/s)

B Fluctuations in the supply voltage do not have any effect within the specified range.

[%]
2.5
2.0
0.5%
1.5 A
/ 0.2%

LAY

S VA
0 —rrrrrrrrrT
0 1 2 4 6 8 10 [m/s]
I T T T T T T 1 v
0 5 10 15 20 25 30 32 [ft/s]
(@ 13  Maximum measured error in % o.r.
[%]
2.5
2.0
s 0.5%
: / 0.2%
1.0 -
os |+ L./
’ /
O —rrrrrrrrT
0 10 [m/s]
[ [ T T T T T 1 v
Vos 32 [ft/s]
VOZ
[l 74  Flat Specin % o.r.
Flat Spec flow values 0.5 %
Nominal diameter Vo5
[mm] [in] [m/s] [ft/s]
25 to 600 1to24 0.5 1.64
Endress+Hauser
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Fat Spec flow values 0.2 %
Nominal diameter Vo2
[mm] [in] [m/s] [ft/s]
25 to 600 1to24 1.5 4.92
Repeatability o.r. = of reading

max. 0.1 % o.r. £ 0.5 mm/s (0.02 in/s)

Influence of ambient
temperature

o.r. = of reading; o.f.s. = of full scale value

Current output

| Temperature coefficient | Typically +50 ppm/°C o.r. or 1 pA/°C |

Pulse/frequency output

| Temperature coefficient | Max.150 ppm/°C |

Installation

No special measures such as supports are necessary. External forces are absorbed by the construction of the
device.

Mounting location

Preferably install the sensor in an ascending pipe, and ensure a sufficient distance to the next pipe elbow: h =

>2 x DN
ﬁ ow.w-wwm%mwwwm

I X
I

N

AD017061

To prevent measuring errors arising from accumulation of gas bubbles in the measuring tube, avoid the following
mounting locations in the pipe:

= Highest point of a pipeline.

= Directly upstream of a free pipe outlet in a down pipe.

Installation in down pipes

Install a siphon or a vent valve downstream of the sensor in down pipes whose length h > 5 m (16.4 ft).This
precaution is to avoid low pressure and the consequent risk of damage to the measuring tube. This measure
also prevents the system losing prime, which could cause air pockets.

ﬂ For information on the liner's resistance to partial vacuum (— B 29)

Endress+Hauser
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[@l 75  Installation in a down pipe

1 Vent valve
2 Pipe siphon
h  Length of down pipe

Installation in partially filled pipes

A partially filled pipe with a gradient necessitates a drain-type configuration. The empty pipe detection (EPD)
function offers additional protection by detecting empty or partially filled pipes.

= Do not install the sensor at the lowest point in the drain: risk of solids accumulating.
m [t is advisable to install a cleaning valve.

AD017063

For very heavy sensors
If the nominal diameter DN > 350 (14 in), mount the sensor on a foundation of adequate load-bearing strength.

Do not support the weight of the sensor on the metal casing as this could damage the metal casing and the
internal magnetic coils.

\[

A\ fl

N7

7

AD016276

Orientation

The direction of the arrow on the sensor nameplate helps you to install the sensor according to the flow direction
(direction of medium flow through the piping).

An optimum orientation position helps avoid gas and air accumulations and deposits in the measuring tube.
The measuring device also offers the empty pipe detection function to detect:

= Partially empty measuring pipes

m QOutgassing fluids

= Applications with variable process pressures

Vertical

This is the optimum orientation for self-emptying piping systems and for use in conjunction with empty pipe
detection.

22
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Horizontal

The measuring electrode plane must be horizontal. This prevents brief insulation of the two measuring
electrodes by entrained air bubbles.

ﬂ With horizontal orientation, empty pipe detection only works if the transmitter housing is pointing
upwards as otherwise there is no guarantee that the empty pipe detection function will actually respond
to a partially filled or empty measuring tube.

A—f | -} &2/3

0
\/

AOO16260
[l 16  Horizontal orientation
1 EPD electrode for empty pipe detection
2 Measuring electrodes for signal detection
3  Reference electrode for potential equalization
Inlet and outlet runs If possible, install the sensor upstream from fittings such as valves, T-pieces or elbows.
Observe the following inlet and outlet runs to comply with accuracy specifications:
= Inletrun > 5 x DN
= Qutlet run >2 x DN
| >5x DN - >2 x DN
| )
6 =wp
AO016275

Adapters

Suitable adapters to DIN EN 545 (double-flange reducers) can be used to install the sensor in larger-diameter
pipes. The resultant increase in the rate of flow improves measuring accuracy with very slow-moving fluids.

The nomogram shown here can be used to calculate the pressure loss caused by reducers and expanders:
m Calculate the ratio of the diameters d/D.

= From the nomogram read off the pressure loss as a function of flow velocity (downstream from the reduction)
and the d/D ratio.

ﬂ The nomogram only applies to liquids with a viscosity similar to that of water.

Endress+Hauser
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\\ AN
1 m/s
\\
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N
d/D 05 0.6 07 08 0.9
Length of connecting cable To ensure correct measuring results when using the remote version,

observe the maximum permitted cable length Li,,. This length is determined by the conductivity of the fluid.
— If measuring liquids in general: 5 nS/cm
— If measuring demineralized water: 20 pS/cm

[nS/cm]
200 ]
100 |
>3 — — [m]
10 100 200 L max
T T T T T T T T Iﬁ]
0 200 400 600
AD016539
[l 77 Permitted length of connecting cable for remote version
Area shaded gray= permitted range
Lma = length of connecting cable in [mj (/ft])
S/cmj = fluid conductivity
24 Endress+Hauser
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Installing the wall-mount Wall mounting
housing

_18(071) = w

14(0.55),
= 5.8(0.23) \% I

o

O

210.5 (8.29)

mm (in) e 149(585) ]
Pipe mounting
9 20...70
(0 0.79...2.75)
4x[Osw8|
aH—=9
AOOITIIS

ﬂ A separate mounting kit can be ordered from Endress+Hauser for pipe mounting (— 2 52).

Special mounting instructions = Weather protection cover

To ensure that the optional weather protection cover can be easily opened, maintain the following minimum
head clearance: 350 mm (13.8 in)

Endress+Hauser 25
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Environment
Ambient temperature range Transmitter —20 to +50 °C (~4 to +122 °F)
Local display The readability of the display may be impaired at ambient temperatures below
—20°C (—4 °F).
Sensor = Flange material carbon steel: —10 to +60 °C (+14 to +140 °F)
= Flange material stainless steel: —40 to +60 °C (—40 to +140 °F)
Mount the transmitter separately from the sensor if both the ambient and fluid
temperatures are high.
Liner Do not exceed or fall below the permitted temperature range of the liner
(- B27).
If operating outdoors:
= Install the measuring device in a shady location.
= Avoid direct sunlight, particularly in warm climatic regjons.
= Avoid direct exposure to weather conditions.
B Weather protection covers can be ordered from Endress+Hauser: see "Accessories" section (— ) 52)
Storage temperature The storage temperature corresponds to the operating temperature range of the measuring transmitter and the
appropriate measuring sensors.
= Protect the measuring device against direct sunlight during storage in order to avoid unacceptably high surface
temperatures.
= Select a storage location where moisture cannot collect in the measuring device as fungus or bacteria
infestation can damage the liner.
= [f protection caps or protective covers are mounted these should never be removed before installing the
measuring device.
Atmosphere If a plastic transmitter housing is permanently exposed to certain steam and air mixtures, this can damage the
housing.
B If you are unsure, please contact your Endress+Hauser Sales Center for clarification.
Degree of protection Transmitter
m As standard: [P66/67, type 4X enclosure
= When housing is open: IP20, type 1 enclosure
Sensor
m As standard: [P66/67, type 4X enclosure
= Optionally available for remote version:
— [P66/67, type 4X enclosure; fully welded, with protective varnish EN ISO 12944 C5-M. Suitable for use
in corrosive atmospheres.
— IP68, type 6P enclosure; fully welded, with protective varnish as per EN ISO 12944 C5-M.Suitable for
permanent immersion in water <3 m (10 ft).
— IP68, type 6P enclosure; fully welded, with protective varnish as per EN ISO 12944 Im2/Im3.Suitable
for permanent immersion in saline water <3 m (10 ft) or in buried applications.
Shock resistance Acceleration up to 2 g following IEC 600 68-2-6
Vibration resistance Acceleration up to 2 g following IEC 600 68-2-6
Mechanical load = Protect the transmitter housing against mechanical effects, such as shock or impact; the use of the remote
version is sometimes preferable.
= Never use the transmitter housing as a ladder or climbing aid.
Electromagnetic compatibility = As per IEC/EN 61326 and NAMUR Recommendation 21 (NE 21)
(EMC) = Complies with emission limits for industry as per EN 55011 (Class A)
Dﬂ Details are provided in the Declaration of Conformity.
26 Endress+Hauser
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Process
Medium temperature range = ( to +80 °C (+32 to +176 °F) for hard rubber, DN 50 to 2000 (2 to 78")
= —20 to +50 °C (-4 to +122 °F) for polyurethane, DN 25 to 1200 (1 to 48")
Conductivity = >5 pS/cm for liquids in general
® > 20 uS/cm for demineralized water
ﬂ Note that in the case of the remote version, the requisite minimum conductivity also depends on the cable
length (— B 24).
Pressure-temperature ratings  The following material load diagrams refer to the entire device and not just the process connection.
Flange connection according to EN 1092-1 (DIN 2501)
[psi]  [bar]
600
1 40 PN 40 ™~
N
5004 35 -
130 e
400 =
1% PN 25 T~
3004 20 -
200 15 P16 ~—
110 —
100 - PN10
|3 PN 6
o) o
-60 -40 -20 0 20 40 60 80 100120 140160 180 [°C]
T T ] T T T | T T T T ] T T T T I T T T
-40 0 100 200 300 360 [°F
[@! 18  Fixed flange PN 6/10/16/25/40, materials C22, FE 410W B and S235/RG2, DN 25 to 2000 (1 to 78")
Flange connection according to EN 1092-1 (DIN 2501)
[psi] [bar]
600~
| 0T P70 L]
500 35 T
130
400
1 PTTWN5S i
300 20 Tt
200 15 PN 16
[
110
100 i
13 PN 6
0 o4-+H
60 -40 -20 0 20 40 60 80 100120140 160180 [°C]
T T | T T T T I T T T T I T T T T I T T T
-40 0 100 200 300 360 [°H
AND005304
[@l 19  Fixed flange PN 6/10/16/25/40, material 1.4571/316L, DN 25 to 2000 (1 to 78")
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Flange connection according to ASME B16.5

[psi]  [bar]
900 60 T
800 5 1
700 Class 300 —
6001 40
500
400 30
300
1 00_: 10
0- 0
-40-20 0 20 40 60 80 100120140160 180 [°C]
T T I T T T T | T T T T I T T T T | T T T
<40 0 100 200 300 360 [°F
[@) 20  Fixed fiange Class 150/300, material A105, DN 25 to 600 (1 to 24")
Flange connection according to ASME B16.5
[psi] [bar]
900 60
800
700 S0
600
500 ] 40T Class300 =SNEEEEN
400 30
300 20
200+
i Class 150
100 10
04 0
-40 20 0 20 40 60 80 100120140 160180 [°C]
T T I T T T T I T T T T I T T T T I T T T
-40 0 100 200 300 360 [°F
AD00S307
[@) 21  Fixed flange Class 150/300, material 316L, DN 25 to 600 (1 to 24")
Flange connection according to AWWA C207
[psi]  [bar]
160+ 11
1454 10 == =
1304 9 ——
116 8
04 0
-40 -20 0 20 40 60 80 100120140160 [°C]
T T I T T T T | T T T T I T T T T | T T
-40 0 100 200 300 [°F
[@) 22 Fixed flange Class D, material 1.0425/316L (P265GH], DN 1200 to 1800 (48 to 72")
28 Endress+Hauser
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Flange connection according to AS 2129 and AS 4087
[psi] [bar]
300 20
R 5 PN 16
200 Table ]
110
100+
15
0- 0
-40 20 0 20 40 60 80 100120140 160 [°C]
T T [ T T T T I T T T T | T T T T I T
-40 0 100 200 300 [°H
[Z® 23  Fixed flange Table E, materials A105, S235/RG2 and S275JR, DN 50 to 1200 (2 to 48"); fixed flange PN 16,
materials A105, 5275JR, DN 50 to 1200 (2 to 48")
Flange connection according to JIS B2220
[psi] [bat]
130
400
300 20 20K
200+
{10 10K
100
0- 0
-40 -20 0 20 40 60 80 100120140 160180 [°C]
T T | T T T [ L T T | T T T l T T T
-40 0 100 200 300 360 [°F]
[Z® 24  Fixed flange 10K/20K, materials HIl, S235/RG2 and 1.0425/316L, DN 25 to 300 (1 to 12")
Pressure tightness Liner: hard rubber
Nominal diameter Limit values for absolute pressure in [mbar] ([psi]) for fluid temperatures:
[mm] [in] +25 °C (+77 °F) +50 °C (+122 °F) +80 °C (+176 °F)
50...2000 | 2...78 0 (0) 0 (0) 0 (0)
Liner: polyurethane
Nominal diameter Limit values for absolute pressure in [mbar] ([psi]) for fluid temperatures:
[mm] [in] +25 °C (+77 °F) +50 °C (+122 °F)
25...1200 1...48 0(0) 0(0)

Flow limit The diameter of the pipe and the flow rate determine the nominal diameter of the sensor. The optimum velocity
of flow is between 2 to 3 m/s (6.56 to 9.84 ft/s). Also match the velocity of flow (v) to the physical properties
of the fluid:
® v <2m/s (6.56 ft/s): for abrasive fluids (e.g. potter's clay, lime milk, ore slurry)
® v >2m/s (6.56 ft/s): for fluids producing buildup (e.g. wastewater sludges)

ﬂ For an overview of the measuring range full scale values, see the "Measuring range" section (— £ 6)
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Pressure loss

= No pressure loss occurs if the sensor is installed in a pipe with the same nominal diameter.
= Pressure losses for configurations incorporating adapters according to DIN EN 545 (— 2 23)

System pressure = Never install the sensor on the pump suction side in order to avoid the risk of low pressure, and thus damage
to the liner.
» Furthermore, install pulse dampers if reciprocating, diaphragm or peristaltic pumps are used.
ﬂ = For information on the liner's resistance to partial vacuum (— 2 29)
= For information on the measuring system's resistance to vibration and shock (— 2 26), (— B 26)
=wp
[ | |
ADO15594
Vibrations In the event of very strong vibrations, the pipe and sensor must be supported and fixed. It is also advisable to
mount the sensor and transmitter separately.
B For information on the permitted resistance to vibration and shock (— B 26), (— B 26)
ADO16266
[@ 25  Measures to prevent vibration of the device
L >10m(33f)
30 Endress+Hauser
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Mechanical construction

Design, dimensions

Compact version

Order code for "Housing", option M "Compact, polycarbonate" with DN 25 to 300 (1 to 12")

A - -
- B
O_'—o R
LA
\
[S™)
O O &)
O |
o o A
o o [ T
5 : Y
C = ==
oo
Dimensions in SI units
DN" | L2 A B c D E F G H J K
[mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm]
25 200 216 189 120 165 84 196 280 84 94 109
32 200 216 189 120 165 84 196 280 84 94 109
40 200 216 189 120 165 84 196 280 84 94 109
50 200 216 189 120 165 84 196 280 84 94 109
65 200 216 189 180 165 84 221 330 109 94 109
80 200 216 189 180 165 84 221 330 109 94 109
100 250 216 189 180 165 84 221 330 109 94 109
125 250 216 189 260 165 84 261 a11 150 140 109
150 300 216 189 260 165 84 261 411 150 140 109
200 350 216 189 324 165 84 286 466 180 156 109
250 450 216 189 400 165 84 311 516 205 166 109
300 500 216 189 460 165 84 336 566 230 166 109

1) EN (DIN), AS, JIS; For flanges according to AS, only nominal diameters DN 80, 100 and 150 to 300 are available.
2) The length is independent of the selected pressure rating. Length in accordance with DVGW/ISO.

Dimensions in US units

DN | L2 A B C D E F G H J K
[in] [in] [in] [in] [in] [in] [in] [in] [in] [in] [in] [in]
1 7.87 | 850 | 7.44 | 472 | 650 | 331 | 772 | 11.02 | 331 | 370 | 4.29
1% | 787 | 850 | 744 | 472 | 650 | 331 | 772 | 11.02 | 331 | 370 | 4.29
2 7.87 | 850 | 7.44 | 472 | 650 | 331 | 7.72 | 11.02 | 331 | 370 | 4.29
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DN" | L2 A B c D E F G H J K
[in] [in] [in] [in] [in] [in] [in] [in] [in] [in] [in] [in]
3 787 | 850 | 7.44 | 7.00 | 650 | 331 | 870 | 1299 | 429 | 370 | 4.29
4 984 | 850 | 7.44 | 7.09 | 650 | 331 | 870 | 1299 | 429 | 370 | 4.29
6 118 | 850 | 744 | 102 | 650 | 331 | 1028 | 16.18 | 591 | 551 | 4.29
8 138 | 850 | 744 | 128 | 650 | 331 | 1126 | 1835 | 7.00 | 6.14 | 4.29
10 177 | 850 | 7.44 | 158 | 650 | 331 | 1224 | 2031 | 807 | 6.14 | 4.29
12 197 | 850 | 7.44 | 181 | 650 | 331 | 1323 | 2228 | 9.06 | 654 | 4.29
1)  ASME

2) The length is independent of the selected pressure rating. Length in accordance with DVGW/ISO.

Order code for "Housing", option M "Compact, polycarbonate" with DN 350 to 2000 (14 to 78")

D
= . ‘> 9 A A A
B - Y
(S
NI ] I B
|
sl
i | Y
g J L
- - - L
oo
Dimensions in SI units
DN [ L2 A B c D E F G H J K
[mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm]
350 550 216 189 276 165 84 4055 | 687.5 | 282 564 119
375 600 216 189 276 165 84 4315 | 739.5 | 308 616 119
400 600 216 189 276 165 84 4315 | 739.5 | 308 616 119
450 650 216 189 202 165 84 456.5 | 789.5 | 333 666 119
500 650 216 189 292 165 84 482 | 8405 | 3585 | 717 119
600 780 216 189 402 165 84 534 | 944.5 | 410.5 | 821 119
700 910 216 189 589 165 84 6355 | 1147.5| 512 | 1024 | 119
750 975 216 189 626 165 84 6355 [ 1147.5| 512 | 1024 | 119
800 | 1040 | 216 189 647 165 84 657 |1190.5| 533.5 | 1067 119
900 | 1170 | 216 189 785 165 84 7335 | 1343.5| 610 | 1220 | 119
1000 | 1300 | 216 189 862 165 84 809.5 | 1495.5| 686 | 1372 | 119
1050 | 1365 | 216 189 912 165 84 8355 | 1547.5| 712 | 1424 | 119
1200 | 1560 | 216 189 992 165 84 9345 | 17455 | 811 1622 119
1350 | 1755 | 216 180 | 1252 | 165 84 |10355|1947.5| 912 | 1824 | 119
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DNV | L? A B C D E F G H J K
[mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm]
1400 | 1820 216 189 1252 165 84 11105 | 2097.5 | 987 1974 119
1500 | 1950 216 189 1392 165 84 1134521455 | 1011 | 2022 119
1600 | 2080 216 189 1482 165 84 1179.5 (22355 | 1056 | 2112 119
1650 | 2145 216 189 1482 165 84 1216.5|2309.5| 1093 | 2186 119
1800 | 2340 216 189 1632 165 84 1311.52499.5| 1188 | 2376 119
2000 | 2600 216 189 1732 165 84 1361.5 [ 2599.5 | 1238 | 2476 119
1) EN (DIN), AS; For flanges according to AS, only nominal diameters DN 350, 400, 500 and 600 are available.
2) The length is independent of the selected pressure rating. Length in accordance with DVGW/ISO.
Dimensions in US units
DNV | L2 A B C D E F G H J K
[in] [in] [in] [in] [in] [in] [in] [in] [in] [in] [in] [in]
14 21.6 8.50 7.44 10.9 6.50 3.31 16.0 27.1 11.1 22.2 4.69
15 23.6 8.50 7.44 10.9 6.50 3.31 17.0 29.1 12.1 24.2 4.69
16 23.6 8.50 7.44 10.9 6.50 3.31 17.0 29.1 12.1 24.2 4.69
18 25.6 8.50 7.44 115 6.50 3.31 18.0 31.1 13.1 26.2 4.69
20 25.6 8.50 7.44 11.5 6.50 3.31 19.0 33.1 14.1 28.2 4.69
24 30.7 8.50 7.44 15.8 6.50 3.31 21.0 37.2 16.2 32.3 4.69
28 35.8 8.50 7.44 232 6.50 3.31 25.0 45.2 20.1 40.3 4.69
30 38.4 8.50 7.44 24.6 6.50 3.31 25.0 45.2 20.1 40.3 4.69
32 40.9 8.50 7.44 255 6.50 3.31 25.9 46.9 21.0 42.0 4.69
36 46.0 8.50 7.44 30.9 6.50 3.31 28.9 52.9 24.0 48.0 4.69
40 51.2 8.50 7.44 33.9 6.50 3.31 31.9 58.9 27.0 54.0 4.69
42 53.7 8.50 7.44 359 6.50 3.31 32.9 60.9 28.0 56.0 4.69
48 61.4 8.50 7.44 39.0 6.50 3.31 36.8 68.7 31.9 63.8 4.69
54 69.1 8.50 7.44 42.3 6.50 3.31 40.8 76.7 359 71.8 4.69
56 71.7 8.50 7.44 49.3 6.50 3.31 43.7 82.6 38.9 77.7 4.69
60 76.8 8.50 7.44 54.8 6.50 3.31 44.7 84.5 39.8 79.6 4.69
64 81.9 8.50 7.44 58.4 6.50 3.31 46.4 88.0 41.6 83.2 4.69
66 84.4 8.50 7.44 58.4 6.50 3.31 47.9 90.9 43.0 86.0 4.69
72 92.1 8.50 7.44 64.2 6.50 3.31 51.6 08.4 46.8 93.5 4.69
78 102.3 8.50 7.44 68.2 6.50 3.31 53.6 102 48.7 97.5 4.69

1) ASME, AWWA; flanges < 24 in only available according to ASME, flanges > 28 in only available according to AWWA.
2) The length is independent of the selected pressure rating. Length in accordance with DVGW/ISO.
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Transmitter remote version

Order code for "Housing", option N "Remote, polycarbonate"

Q-Pulse Id: TMS1598

Y
[O] a § B
(2] ® A I °
000 L
(c:] ® Y 1
o Y
=1 =
A F
-t 3_\ ) e A
N
o e ‘
| — CX
=
® \
[ . @
ToEnT
< J I H ol T
AD017148
Dimensions in SI units
A B C D E F
[mm] [mm] [mm)] [mm] [mm] [mm]
165 185 15 25 225 80
G H J K L
[mm] [mm] [mm] [mm] [mm]
50 53 56 88.5 53
Dimensions in US units
A B C D E F
[in] [in] [in] [in] [in] [in]
6.5 7.28 0.59 0.98 8.86 3.15
G H J K L
[in] [in] [in] [in] [in]
1.97 2.09 2.2 3.48 2.09
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Sensor remote version

DN 25 t0 300 (1 to 12")

A C
- o
A A
m
O o) - =~
O
B | . v
T
L
ooz
Dimensions in SI units
DN " L2 A B c D E F G H J
[mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm]

25 200 129 120 163 143 102 202 286 84 94
32 200 129 120 163 143 102 202 286 84 94
40 200 129 120 163 143 102 202 286 84 94
50 200 129 120 163 143 102 202 286 84 94
65 200 129 180 163 143 102 227 336 109 94
80 200 129 180 163 143 102 227 336 109 94
100 250 129 180 163 143 102 227 336 109 94
125 250 129 260 163 143 102 267 417 150 140
150 300 129 260 163 143 102 267 417 150 140
200 350 129 324 163 143 102 202 472 180 156
250 450 129 400 163 143 102 317 522 205 156
300 500 129 460 163 143 102 342 572 230 166

1) EN (DIN), AS, JIS; For flanges according to AS, only nominal diameters DN 80, 100 and 150 to 300 are available.
2) The length is independent of the selected pressure rating. Length in accordance with DVGW/ISO.

Dimensions in US units

DN L2 A B C D E F G H ]
[in] [in] [in] [in] [in] [in] [in] [in] [in] [in] [in]
1 7.87 5.08 472 6.42 5.63 4.02 7.95 11.3 3.32 3.70

1% 7.87 5.08 4.72 6.42 5.63 4.02 7.95 11.3 3.32 3.70

2 7.87 5.08 4.72 6.42 5.63 4.02 7.95 11.3 3.32 3.70

3 7.87 5.08 7.10 6.42 5.63 4.02 8.94 13.2 4.30 3.70

4 9.84 5.08 7.10 6.42 5.63 4.02 8.94 13.2 4.30 3.70

6 11.8 5.08 10.2 6.42 5.63 4.02 10.5 16.4 5.91 5.51

8 13.8 5.08 12.8 6.42 5.63 4.02 11.5 18.6 7.10 6.14
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DN ! L2 A B c D E F G H J
[in] [in] [in] [in] [in] [in] [in] [in] [in] [in] [in]
10 17.7 5.08 15.8 6.42 5.63 4.02 12.5 20.6 8.08 6.14
12 19.7 5.08 18.1 6.42 5.63 4.02 13.5 22.5 9.06 6.54
1)  ASME
2) The length is independent of the selected pressure rating. Length in accordance with DVGW/ISO.
DN 50 to 300 (2 to 12"), fully welded (IP68)
.~ B .
a
P A &
m
L
0017206
Dimensions in SI units
DN L A B D F
[mm] [mm] [mm] [mm] [mm] [mm]
50 200 112 138 95.5 189
65 200 112 138 95.5 201.5
80 200 112 138 95.5 206.5
100 250 112 138 95.5 219
125 250 112 138 95.5 232
150 300 112 138 95.5 253.5
200 350 112 138 95.5 279
250 450 112 138 95.5 312.5
300 500 112 138 95.5 337.5
Dimension E
EN (DIN) ASME AS JIS
DN PN10 | PN16 | PN25 | PN40 | Class Class | Table E | PN 16 10K 20K
150 300
[mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] [mm] [mm]
50 - - - 272 265 272 264 264 267 267
65 - 295 - 295 - - - - 290 290
80 - 307 - 307 302 311 300 300 300 307
100 - 330 - 382 333 346 327 327 325 332
125 - 357 - 367 - - - - 357 367
150 - 396 - 404 393 412 395 395 395 406
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Dimension E

EN (DIN) ASME AS JIS
DN PN 10 | PN 16 | PN25 | PN 40 Class Class | Table E | PN 16 10K 20K
150 300
[mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] [mm] [mm]
200 450 450 460 - 450 - 447 447 445 454
250 510 515 525 - 516 - 515 515 513 528
300 560 568 580 - 580 - 565 565 560 578
Dimension H
EN (DIN) ASME AS JIS
DN PN 10 | PN16 | PN 25 | PN 40 Class Class | Table E | PN 16 10K 20K
150 300
[mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] [mm] [mm]
50 - - - 165 152.4 165 150 150 155 155
65 - 185 - 185 - - - - 175 175
80 - 200 - 200 190.5 209.6 185 185 185 200
100 - 220 - 325 228.6 254 215 215 210 225
125 - 250 - 270 - - - - 250 270
150 - 285 - 300 279.4 317.5 280 280 280 305
200 340 340 360 - 342.9 - 335 335 330 350
250 395 405 425 - 406.4 - 405 405 400 430
300 445 460 485 - 482.6 - 455 455 445 480
Dimensions in US units
DN L A B D F
[in] [in] [in] [in] [in] [in]
2 7.87 4.41 5.43 3.76 7.44
3 7.87 4.41 5.43 3.76 8.13
4 9.84 4.41 5.43 3.76 8.62
6 11.8 4.41 5.43 3.76 9.98
8 13.8 4.41 5.43 3.76 11.0
10 17.7 4.41 5.43 3.76 12.3
12 19.7 4.41 5.43 3.76 13.3
Dimension E
EN (DIN) ASME AS JIS
DN PN10 | PN 16 | PN25 | PN 40 Class Class | Table E | PN 16 10K 20K
150 300
[in] [in] [in] [in] [in] [in] [in] [in] [in] [in] [in]
2 - - - 10.7 10.4 10.7 10.4 10.4 10.5 10.5
- 12.1 - 12.1 11.9 12.2 11.8 11.8 11.8 12.1
4 - 13.0 - 15.0 13.1 13.6 12.9 12.9 12.8 13.1
6 - 15.6 - 15.9 15.5 16.2 15.6 15.6 15.6 16.0
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Dimension E
EN (DIN) ASME AS JIS
DN PN10 | PN16 | PN25 | PN40 | Class | Class | TableE | PN 16 10K 20K
150 300
[in] [in] [in] [in] [in] [in] [in] [in] [in] [in] [in]
8 17.7 17.7 18.1 - 17.7 - 17.6 17.6 17.5 17.9
10 20.1 20.3 20.7 - 20.3 - 20.3 20.3 20.2 20.8
12 22.0 22.4 22.8 - 22.8 - 22.2 22.2 22.0 22.8
Dimension H
EN (DIN) ASME AS JIS
DN PN10 | PN16 | PN25 | PN40 | Class | Class | TableE | PN 16 10K 20K
150 300
[in] [in] [in] [in] [in] [in] [in] [in] [in] [in] [in]
2 - - - 6.50 6.00 6.50 5.91 5.91 6.10 6.10
3 - 7.87 - 7.87 7.5 8.25 7.28 7.28 7.28 7.87
4 - 8.66 - 12.8 9.00 10.0 8.46 8.46 8.27 8.86
6 - 11.2 - 11.8 11.0 12.5 11.0 11.0 11.0 12.0
8 134 13.4 14.2 - 13.5 - 13.2 13.2 13.0 13.8
10 15.6 15.9 16.7 - 16.0 - 15.9 15.9 15.8 16.9
12 17.5 18.1 19.1 - 19.0 - 17.9 17.9 17.5 18.9
DN 350 to 2000 (14 to 78")
A C
D
84}
(S5
fan
&)
- — Y
IS
- B L N
AD017283
Dimensions in SI units
DN L? A B C D E F G H ]

[mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm]

350 550 129 564 163 143 102 401.5 282 683.5 276
375 600 129 616 163 143 102 427.5 308 735.5 276
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DNV L? A B C D E F G H J
[mm] [mm] [mm] [mm] [mm] [mm] [mm] [mm] [mm] [mm] [mm]
400 600 129 616 163 143 102 427.5 308 735.5 276
450 650 129 666 163 143 102 452.5 333 785.5 202
500 650 129 717 163 143 102 478 358.5 836.5 292
600 780 129 821 163 143 102 530 410.5 940.5 402
700 910 129 1024 163 143 102 631.5 512 11435 589
750 975 129 1024 163 143 102 631.5 512 1143.5 626
800 1040 129 1067 163 143 102 653 533.5 | 1186.5 647
900 1170 129 1220 163 143 102 729.5 610 1339.5 785
1000 1300 129 1372 163 143 102 805.5 686 1491.5 862
1050 1365 129 1424 163 143 102 831.5 712 1543.5 912
1200 1560 129 1622 163 143 102 930.5 811 1741.5 992
1350 1755 129 1824 163 143 102 1031.5 912 1943.5 1252
1400 1820 129 1974 163 143 102 1106.5 087 2093.5 | 1252
1500 1950 129 2022 163 143 102 1130.5 1011 2141.5 1392
1600 2080 129 2112 163 143 102 11755 | 1056 | 2231.5 | 1482
1650 2145 129 2186 163 143 102 1212.5 1093 2305.5 1482
1800 2340 129 2376 163 143 102 1307.5 | 1188 | 24955 | 1632
2000 2600 129 2476 163 143 102 1357.5 1238 2595.5 1732

1) EN (DIN), AS; For flanges according to AS, only nominal diameters DN 350, 400, 500 and 600 are available.
2) The length is independent of the selected pressure rating. Length in accordance with DVGW/ISO.

Dimensions in US units

DN L2 A B (o D E F G H J
[in] [in] [in] [in] [in] [in] [in] [in] [in] [in] [in]
14 21.6 5.08 22.2 6.42 5.63 4.02 15.8 11.1 29.1 10.9
15 23.6 5.08 24.2 6.42 5.63 4.02 16.8 12.1 31.1 10.9
16 23.6 5.08 24.2 6.42 5.63 4.02 16.8 12.1 31.1 10.9
18 25.6 5.08 26.2 6.42 5.63 4.02 17.8 13.1 33.1 115
20 25.6 5.08 28.2 6.42 5.63 4.02 18.8 14.1 35.1 115
24 30.7 5.08 32.3 6.42 5.63 4.02 20.9 16.2 39.2 15.8
28 35.8 5.08 40.3 6.42 5.63 4.02 24.9 20.1 45.0 23.2
30 38.4 5.08 40.3 6.42 5.63 4.02 24.9 20.1 45.0 24.6
32 40.9 5.08 42.0 6.42 5.63 4.02 25.7 21.0 46.7 25.5
36 46.0 5.08 48.0 6.42 5.63 4.02 28.7 24.0 52.7 30.9
40 51.2 5.08 54.0 6.42 5.63 4.02 31.7 27.0 58.7 33.9
42 53.7 5.08 56.0 6.42 5.63 4.02 32.7 28.0 60.7 35.9
48 61.4 5.08 63.8 6.42 5.63 4.02 36.6 31.9 68.5 39.0
54 69.1 5.08 71.8 6.42 5.63 4.02 40.6 35.9 76.5 423
56 71.7 5.08 77.7 6.42 5.63 4.02 43.6 38.9 82.4 49.3
60 76.8 5.08 79.6 6.42 5.63 4.02 445 39.8 84.3 54.8
64 81.9 5.08 83.2 6.42 5.63 4.02 46.3 41.6 87.9 58.4
66 84.4 5.08 86.0 6.42 5.63 4.02 47.7 43.0 90.8 58.4
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DN " L? A B C D E F G H ]
[in] [in] [in] [in] [in] [in] [in] [in] [in] [in] [in]
72 92.1 5.08 93.5 6.42 5.63 4.02 51.5 46.8 98.2 64.2
78 1023 | 5.08 97.5 6.42 5.63 4.02 53.4 48.7 102.2 68.2

1) ASME, AWWA; flanges < 24 in only available according to ASME, flanges > 28 in only available according to AWWA.
2) The length is independent of the selected pressure rating. Length in accordance with DVGW/ISO.

Accessories

Ground disks for flange connections

DN < 300 (12") DN 300...600 (14...24") DN =700 (28")
' 6.5 (0.26) 29 (0.35) 2 6.4(0.25) &
4
=y T = o
28T o 28 |93 . @ D
t=2(0.08) t=2(0.08) t=2(0.08) mm (in)
oS
Dimensions in SI and US units
DN Pressure rating B D H

[mm] [in] [mm] [ [in] | [mm] | [in] | [mm] | [in] | [mm] | [in]

25 1 N 26 1.02 62 244 | 775 | 3.05 | 87.5 | 3.44

32 1% n 35 1.38 80 3.15 | 875 | 344 | 945 | 3.72

40 1% n a1 1.61 82 323 | 101 398 | 103 | 4.06

50 2 n 52 205 | 101 | 3.98 | 1155 | 455 | 108 | 4.25

65 2% n 68 268 | 121 | 476 | 131.5 | 5.18 | 118 | 4.65

80 3 n 80 | 3.5 | 131 | 5.16 | 1545 | 6.08 | 135 | 5.31

100 4 n 104 | 409 | 156 | 6.14 | 1865 | 7.34 | 153 | 6.02

125 5 n 130 | 5.2 | 187 | 7.36 | 2065 | 8.13 | 160 | 6.30
150 6 N 158 | 6.22 | 217 | 854 | 256 | 10.08 | 184 | 7.24
200 8 n 206 | 8.11 | 267 | 1051 | 288 | 11.34 | 205 | 8.07
250 10 N 260 | 1024 | 328 | 1291 | 350 | 14.13 | 240 | 9.45

300 12 n 312 | 1228 | 375 | 1476 | 413 | 16.26 | 273 | 10.75
350 14 DIN, PN 6 343 | 1350 | 433 | 1654 | 479 | 18.86 | 365 | 14.37
350 14 DIN, PN 10 343 | 1350 | 420 | 17.05 | 479 | 18.86 | 365 | 14.37
350 14 ASME, Class 150 | 343 | 13.50 | 420 | 17.05 | 479 | 18.86 | 365 | 14.37
400 16 DIN, PN 6 303 | 1547 | 470 | 1850 | 542 | 21.34 | 395 | 1555
400 16 DIN, PN 10 303 | 1547 | 480 | 18.90 | 542 | 21.34 | 395 | 15.55
400 16 ASME, Class 150 | 393 | 15.47 | 480 | 18.90 | 542 | 21.34 | 395 | 15.55
450 18 DIN, PN 6 439 | 1728 | 525 | 20.67 | 583 | 22.95 | 417 | 16.42
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DN Pressure rating A B D H
[mm] [in] [mm] | [in] | [mm] | [in] | [mm] | [in] | [mm] | [in]
450 18 DIN, PN 10 439 17.28 | 538 | 21.18 | 583 | 22.95 | 417 | 16.42
450 18 ASME, Class 150 | 439 17.28 | 538 | 21.18 | 583 | 22.95 | 417 16.42
500 20 DIN, PN 6 493 19.41 575 | 23.31 650 | 25.59 | 460 | 18.11
500 20 DIN, PN 10 493 19.41 592 | 22.64 | 650 | 25.59 | 460 18.11
500 20 ASME, Class 150 | 493 19.41 592 | 22.64 | 650 | 2559 | 460 | 18.11
600 24 DIN, PN 6 593 | 2335 | 676 | 27.28 | 766 | 30.16 | 522 | 20.55
600 24 DIN, PN 10 593 | 23.35 | 693 | 26.61 766 | 30.16 | 522 | 20.55
600 24 ASME, Class 150 | 593 | 23.35 | 693 | 26.61 766 | 30.16 | 522 | 20.55
700 28 DIN, PN 6 697 | 27.44 - - 786 | 30.94 | 460 | 18.11
700 28 DIN, PN 10 693 | 27.28 - - 813 | 32.01 480 18.9
700 28 AS, PN 16 687 | 27.05 - - 807 | 31.77 | 490 | 19.29
700 28 AWWA, ClassD | 693 | 27.28 - - 832 | 32.76 | 494 | 19.45
750 30 AWWA, ClassD | 743 | 29.25 - - 833 32.8 523 | 20.59
800 32 DIN, PN 6 799 | 31.46 - - 893 | 35.16 | 520 | 20.47
800 32 DIN, PN 10 795 | 31.30 - - 920 | 36.22 | 540 | 21.26
800 32 AS, PN 16 789 | 31.06 - - 914 | 3598 | 550 | 21.65
800 32 AWWA, ClassD | 795 | 31.30 - - 940 | 37.01 561 22.09
900 36 DIN, PN 6 897 | 35.31 - - 993 | 39.09 | 570 | 22.44
900 36 DIN, PN 10 893 | 35.16 - - 1020 | 40.16 | 590 | 23.23
900 36 AS, PN 16 886 | 34.88 - - 1014 | 39.92 | 595 | 23.43
900 36 AWWA, ClassD | 893 | 35.16 - - 1048 | 41.26 | 615 | 24.21
1000 40 DIN, PN 6 999 | 39.33 - - 1093 | 43.03 | 620 | 24.41
1000 40 DIN, PN 10 995 | 39.17 - - 1127 | 44.37 | 650 | 25.59
1000 40 AS, PN 16 088 | 38.90 - - 1131 | 44.53 | 660 | 25.98
1000 40 AWWA, ClassD | 995 | 39.17 - - 1163 | 45.79 | 675 | 26.57
1050 42 AWWA, ClassD | 1044 | 41.10 - - 1220 | 48.03 | 704 | 27.72
1200 48 DIN, PN 6 1203 | 47.36 - - 1310 | 51.57 | 733 | 28.86
1) Ground disks can be used for all the flange standards/pressure ratings which can be supplied in the standard version.
Weight Compact version
Weight data:

» Including the transmitter (1.15 kg (2.54 1bs))
m Excluding packaging material

Weight in SI units
Nominal diameter EN (DIN), AS ! ASME, AWWA JIS
[mm] [in] Pressure rating [kg] Pressure rating [kg] Pressure rating [kg]
25 1 PN 40 7.3 Class 150 7.3 10K 7.3
32 - PN 40 8 Class 150 - 10K 7.3
40 11 PN 40 9.4 Class 150 9.4 10K 8.3
50 2 PN 40 10.6 Class 150 10.6 10K 9.3
65 - PN 16 12 Class 150 - 10K 11.1
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Nominal diameter EN (DIN), AS ! ASME, AWWA JIS
[mm] [in] Pressure rating [kg] Pressure rating [kg] Pressure rating [kg]
80 3 PN 16 14 Class 150 14 10K 112.5
100 4 PN 16 16 Class 150 16 10K 14.7
125 - PN 16 21.5 Class 150 - 10K 21
150 6 PN 16 25.5 Class 150 25.5 10K 24.5
200 8 PN 10 45 Class 150 45 10K 41.9
250 10 PN 10 65 Class 150 75 10K 69.4
300 12 PN 10 70 Class 150 110 10K 72.3
350 14 PN 6 105 Class 150 175
375 15 PN 6 120 Class 150 -
400 16 PN 6 120 Class 150 205
450 18 PN 6 161 Class 150 255
500 20 PN 6 156 Class 150 285
600 24 PN 6 208 Class 150 405
700 28 PN 6 304 Class D 400
- 30 PN 6 - Class D 460
800 32 PN 6 357 Class D 550
900 36 PN 6 485 Class D 800
1000 40 PN 6 589 Class D 900
- 42 PN 6 - Class D 1100
1200 48 PN 6 850 Class D 1400
- 54 PN 6 - Class D 2200
1400 - PN 6 1300 Class D -
- 60 PN 6 - Class D 2700
1600 - PN 6 1700 Class D -
- 66 PN 6 - Class D 3700
1800 72 PN 6 2200 Class D 4100
- 78 PN 6 - Class D 4600
2000 - PN 6 2800 Class D -
1) Flanges according to AS are only available for DN 80, 100, 150 to 400, 500 and 600.
Weight in US units
Nominal diameter ASME, AWWA
[mm] [in] Pressure rating [1bs]
25 1 Class 150 16.1
40 1% Class 150 20.7
50 2 Class 150 23.4
80 3 Class 150 30.9
100 4 Class 150 353
150 6 Class 150 56.2
200 8 Class 150 99.2
250 10 Class 150 165.4
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Nominal diameter ASME, AWWA
[mm] [in] Pressure rating [1bs]
300 12 Class 150 242.6
350 14 Class 150 385.9
400 16 Class 150 452
450 18 Class 150 562.3
500 20 Class 150 628.4
600 24 Class 150 893
700 28 Class D 882
- 30 Class D 1014.3
800 32 Class D 1212.8
900 36 Class D 1764
1000 40 Class D 1084.5
- 42 Class D 2425.5
1200 48 Class D 3087
- 54 Class D 4851
- 60 Class D 5953.5
- 66 Class D 8158.5
1800 72 Class D 9040.5
- 78 Class D 10143
Transmitter remote version
1.15 kg (2.54 1b)
Sensor remote version
Weight data:
» Including the transmitter housing
m Excluding the connecting cable
» Excluding packaging material
Weight in SI units
Nominal diameter EN (DIN), AS ! ASME, AWWA JIS
[mm] [in] Pressure rating [kg] Pressure rating [kg] Pressure rating [kg]
25 1 PN 40 5.3 Class 150 5.3 10K 5.3
32 - PN 40 6 Class 150 - 10K 5.3
40 1% PN 40 7.4 Class 150 7.4 10K 6.3
50 2 PN 40 8.6 Class 150 8.6 10K 7.3
65 - PN 16 10 Class 150 - 10K 9.1
80 3 PN 16 12 Class 150 12 10K 10.5
100 4 PN 16 14 Class 150 14 10K 12.7
125 - PN 16 19.5 Class 150 - 10K 19
150 6 PN 16 23.5 Class 150 23.5 10K 22.5
200 8 PN 10 43 Class 150 43 10K 39.9
250 10 PN 10 63 Class 150 73 10K 67.4
300 12 PN 10 68 Class 150 108 10K 70.3
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Nominal diameter EN (DIN), ASV ASME, AWWA JIS
[mm] [in] Pressure rating [kg] Pressure rating [kg] Pressure rating [kg]
350 14 PN 6 103 Class 150 173
375 15 PN 6 118 Class 150 -
400 16 PN 6 118 Class 150 203
450 18 PN 6 159 Class 150 253
500 20 PN 6 154 Class 150 283
600 24 PN 6 206 Class 150 403
700 28 PN 6 302 Class D 398
- 30 PN 6 - Class D 458
800 32 PN 6 355 Class D 548
900 36 PN 6 483 Class D 798
1000 40 PN 6 587 Class D 898
- 42 PN 6 - Class D 1098
1200 48 PN 6 848 Class D 1398
- 54 PN 6 - Class D 2198
1400 - PN 6 1298 Class D -
- 60 PN 6 - Class D 2698
1600 - PN 6 1698 Class D -
- 66 PN 6 - Class D 3698
1800 72 PN 6 2198 Class D 4098
- 78 PN 6 - Class D 4598
2000 - PN 6 2798 Class D -

1) Flanges according to AS are only available for DN 80, 100, 150 to 400, 500 and 600.

Weight in US units

Nominal diameter ASME, AWWA
[mm] [in] Pressure rating [1bs]
25 1 Class 150 11.7
40 1% Class 150 16.3
50 2 Class 150 19.0
80 3 Class 150 26.5
100 4 Class 150 30.9
150 6 Class 150 51.8
200 8 Class 150 94.8
250 10 Class 150 161
300 12 Class 150 238.1
350 14 Class 150 381.5
400 16 Class 150 447.6
450 18 Class 150 557.9
500 20 Class 150 624
600 24 Class 150 888.6
700 28 Class D 877.6
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Nominal diameter ASME, AWWA
[mm] [in] Pressure rating [1bs]
- 30 Class D 1009.9
800 32 Class D 1208.3
900 36 Class D 1759.6
1000 40 Class D 1980.1
- 42 Class D 2421.1
1200 48 Class D 3082.6
- 54 Class D 4846.6
- 60 Class D 5949.1
- 66 Class D 8154.1
1800 72 Class D 9036.1
- 78 Class D 10138.6
Sensor remote version, fully welded (IP68)
Weight data:
» Including the transmitter housing
m Excluding the connecting cable
m Excluding packaging material
Weight in SI units
Nominal diameter EN (DIN), AS ! ASME JIS
[mm] [in] Pressure rating [kg] Pressure rating [kg] Pressure rating [kg]
50 2 PN 40 10 Class 150 9 10K 9
65 - PN 16 11 Class 150 - 10K 10
80 3 PN 16 13 Class 150 13 10K 11
100 4 PN 16 15 Class 150 17 10K 13
125 - PN 16 20 Class 150 - 10K 18
150 6 PN 16 25 Class 150 26 10K 23
200 8 PN 10 36 Class 150 42 10K 32
250 10 PN 10 49 Class 150 59 10K 48
300 12 PN 10 58 Class 150 84 10K 55
1) For flanges according to AS, DN 65 and 125 are not available.
Weight in US units
Nominal diameter ASME, AWWA
[mm] [in] Pressure rating [1bs]
50 2 Class 150 19.9
80 3 Class 150 28.7
100 4 Class 150 37.5
150 6 Class 150 57.3
200 8 Class 150 02.6
250 10 Class 150 130
300 12 Class 150 185
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Measuring tube specification Nominal diameter Pressure rating Measuring tube internal diameter
EN (DIN) ASME AS 2129 JIS Hard rubber Polyurethane
AWWA AS 4087
[mm] [in] [mm] [in] [mm] [in]
25 1 PN 40 Class 150 - 20K - - 24 0.94
32 - PN 40 - - 20K - - 32 1.26
40 1% PN 40 Class 150 - 20K - - 38 1.50
50 2 PN 40 Class 150 | Table E,PN 16 | 10K 50 1.97 50 1.97
65 - PN 16 - - 10K 66 2.60 66 2.60
80 3 PN 16 Class 150 | Table E,PN 16 | 10K 79 3.11 79 3.11
100 4 PN 16 Class 150 | Table E,PN 16 | 10K 102 4.02 102 4.02
125 - PN 16 - - 10K 127 5.00 127 5.00
150 6 PN 16 Class 150 | Table E,PN 16 | 10K 156 6.14 156 6.14
200 8 PN 10 Class 150 | Table E,PN 16 | 10K 204 8.03 204 8.03
250 10 PN 10 Class 150 | Table E,PN 16 | 10K 258 10.2 258 10.2
300 12 PN 10 Class 150 | Table E,PN 16 | 10K 309 12.2 309 12.2
350 14 PN 6 Class 150 | Table E, PN 16 - 342 13.5 342 13.5
375 15 - - PN 16 - 392 15.4 - -
400 16 PN 6 Class 150 | Table E, PN 16 - 392 15.4 392 15.4
450 18 PN 6 Class 150 - - 437 17.2 437 17.2
500 20 PN 6 Class 150 | Table E, PN 16 - 492 19.4 492 19.4
600 24 PN 6 Class 150 | Table E, PN 16 - 594 23.4 594 23.4
700 28 PN 6 Class D Table E, PN 16 - 692 27.2 692 27.2
750 30 - Class D Table E, PN 16 - 742 29.2 742 29.2
800 32 PN 6 Class D Table E, PN 16 - 794 31.3 794 31.3
900 36 PN 6 Class D Table E, PN 16 - 891 35.1 891 35.1
1000 40 PN 6 Class D Table E, PN 16 - 994 39.1 994 39.1
- 42 - Class D - - 1043 41.1 1043 41.1
1200 48 PN 6 Class D Table E, PN 16 - 1197 47.1 1197 47.1
- 54 - Class D - - 1339 52.7 - -
1400 - PN 6 - - - 1402 55.2 - -
- 60 - Class D - - 1492 58.7 - -
1600 - PN 6 - - - 1600 63.0 - -
- 66 - Class D - - 1638 64.5 - -
1800 72 PN 6 Class D - - 1786 70.3 - -
2000 78 PN 6 Class D - - 1989 78.3 - -
Materials Transmitter housing
m Order code for "Housing", option M, N: polycarbonate plastic
» Window material: polycarbonate plastic
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Transmitter cable entries

Order code for "Housing", option M "Compact, polycarbonate"; option N "Remote, polycarbonate"

The various cable entries are suitable for hazardous and non-hazardous areas.

Electrical connection Material
Cable gland M20 x 1.5 Plastic
Thread G 12" Nickel-plated brass
via adapter
Thread NPT %" Nickel-plated brass
via adapter

Connecting cable for remote version

m Electrode cable: PVC cable with copper shield

m Coil current cable: PVC cable with copper shield

Sensor housing

= DN 25 to 300 (1 to 12"): aluminum coated AlSi10Mg

m DN 50 to 300 (2 to 12"): carbon steel with protective varnish (IP68)
m DN 350 to 2000 (14 to 78"): carbon steel with protective varnish
Sensor connection housing

® Aluminum coated AlSi10Mg (IP66/67)

= DN 50 to 300 (2 to 12"): polycarbonate (IP68)

Sensor cable entries

Order code for "Housing", option N "Remote, polycarbonate"

The various cable entries are suitable for hazardous and non-hazardous areas.

Electrical connection Material
Cable gland M20 x 1.5 Nickel-plated brass
Thread G 2" Nickel-plated brass
via adapter
Thread NPT 5" Nickel-plated brass
via adapter
Measuring tubes

m DN 25 to 300 (1 to 12"): stainless steel 1.4301/304, 1.4306/304L,; for carbon steel flanges with Al/Zn
protective coating

= DN 50 to 300 (2 to 12"): for carbon steel flanges with protective varnish (IP68)

= DN 350 to 2000 (14 to 78"): stainless steel 1.4301/304, 1.4306/304L; for carbon steel flanges with
protective varnish

Liner

= DN 25 to 1200 (1 to 48"): polyurethane

= DN 50 to 2000 (2 to 78"): hard rubber

Electrodes

1.4435/304L, Alloy C-22, tantalum
Process connections

EN 1092-1 (DIN 2501)
DN 25 to 2000 (1 to 78" 1: 1.4571/316L, C22, FE 410W B, S235JRG2
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ASME B16.5
DN 25 to 600 (1 to 24") !): A105, 316L

AWWA C207
DN 1200 to 1800 (48 to 72"): 1.0425/316L (P265GH)

AS 2129
DN 50 to 1200 (2 to 48"): A105, S235JRG2, S275]R

AS 4087
DN 50 to 1200 (2 to 48"): A105, S275]R

JIS B2220
DN 25 to 300 (1 to 12") " HII, S235]RG2, 1.0425/316L

Seals
In accordance with DIN EN 1514-1

Accessories

Weather protection cover

Stainless steel 1.4301

Ground disks
1.4435/316L, Alloy C-22, tantalum

Fitted electrodes

Measurement, reference and empty pipe detection electrodes available as standard with:

= 1.4435/304L
= Alloy C-22
= Tantalum

Optionally available with DN 350 to 2000 (14 to 78"):

Exchangeable measuring electrodes made from 1.4435/304L

Process connections

Flange connections:
= EN 1092-1 (DIN 2501)?

— DN <300 (12"), fixed flange (PN 10/16/25/40) = form A
— DN > 350 (14"), fixed flange (PN 6/10/16/25) = flat face

= ASME B16.5
— DN 25 to 600 (1 to 24"), fixed flange (Class 150)
— DN 25 to 150 (1 to 6"), fixed flange (Class 300)
= AWWA C207
DN 1200 to 1800 (48 to 72"), fixed flange (Class D)
= AS 2129
DN 50 to 1200 (2 to 48"), fixed flange (Table E)
= AS 4087
DN 50 to 1200 (2 to 48"), fixed flange (PN 16)
= JIS B2220
— DN 50 to 300 (2 to 12"), fixed flange (10K)
— DN 25 to 300 (1 to 12"), fixed flange (20K)

ﬂ For information on the materials of the process connections (— B 47)

Surface roughness

1)
2)

Electrodes with 1.4435/304L, Alloy C-22, tantalum:
<0.310 0.5 pm (11.8 to 19.7 pin)
(All data relate to parts in contact with fluid)

DN < 300 (12") with Al/Zn protective coating, DN > 350 (14") with protective varnish

Dimensions as per DIN 2501, DN 65 (2 %2") PN 16 and DN 600 (24") PN 16 only as per EN 1092-1
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Operability

Operating concept Operator-oriented menu structure for user-specific tasks
= Commissioning
= Operation
= Diagnostics
= Expert level

Rapid and safe commissioning
m Guided menus ("Make-it-run" wizards) for applications
= Menu guidance with brief explanations of the individual parameter functions

Reliable operation
m Operation in the following languages:
— Via local display:
English, German, French, Spanish, Italian, Dutch, Portuguese, Polish, Russian, Turkish, Chinese, Japanese,
Bahasa (Indonesian), Vietnamese, Czech
— Via "FieldCare" operating tool:
English, German, French, Spanish, Italian, Dutch, Japanese
— Via Web browser:
English, German, French, Spanish, Italian, Dutch, Portuguese, Polish, Russian, Turkish, Chinese, Japanese,
Bahasa (Indonesian), Vietnamese, Czech
= Uniform operating philosophy applied to device, operating tools and Web browser
m [freplacing the electronic module, transfer the device configuration via the plug-in memory (HistoROM DAT)
which contains the process and measuring device data and the event logbook. No need to reconfigure.

Efficient diagnostics increase measurement availability
m Troubleshooting measures can be called up via the device, operating tools and Web browser
= Diverse simulation options and optional line recorder functions

Local operation

AD0ITI20

1 Operation with touch control

Display elements

= 4-line display
= White background lighting; switches to red in event of device errors
= Format for displaying measured variables and status variables can be individually configured
= Permitted ambient temperature for the display: —20 to +50 °C (-4 to +122 °F)
The readability of the display may be impaired at temperatures outside the temperature range.

Operating elements
External operation via touch control; 3 optical keys: (@), [©],
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Remote operation

Via HART protocol

—
o
(o8}

9y}

A0017124
[@l 26  Options for remote operation via HART protocol
1 Control system (e.g. PLC)
2 Field Communicator 475
3  Computer with operating tool (e.g. FieldCare, AMS Device Manager, SIMATIC PDM)
4 Commubox FXA195 (USB)
5 Field Xpert SFX100
6 VIATOR Bluetooth modem with connecting cable
7 Transmitter
Via service interface (CDI-RJ45)
2 S—
1 2
2 o
a/”
A00I7119

1 Service interface (CDI -RJ45) of the measuring device with access to the integrated Web server
Computer with Web browser (e.g. Internet Explorer) for accessing the integrated device Web server or with
"FieldCare" operating tool with COM DTM "CDI Communication TCP/IP"

3  Standard Ethernet connecting cable with RJ45 connector

Certificates and approvals

CE mark The measuring system is in conformity with the statutory requirements of the applicable EC Directives. These
are listed in the corresponding EC Declaration of Conformity along with the standards applied.
Endress+Hauser confirms successful testing of the device by affixing to it the CE mark.
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C-Tick symbol The measuring system meets the EMC requirements of the "Australian Communications and Media Authority
(ACMA)".
Ex approval cCSAus
Currently, the following versions for use in hazardous areas are available:
NI (Ex nA, Ex nL)
Class I Division 2 Groups ABCD; NIFW*
*= NIFW parameter as per Control Drawings
Drinking water approval = ACS
= KTW/W270
= NSF 61
= WRAS BS 6920
Other standards and = EN 60529
guidelines Degrees of protection provided by enclosures (IP code)
= EN 61010-1
Protection Measures for Electrical Equipment for Measurement, Control, Regulation and Laboratory
Procedures.
= [EC/EN 61326
Emission in accordance with Class A requirements. Electromagnetic compatibility (EMC requirements)
= ANSI/ISA-882.01
Safety Standard for Electrical and Electronic Test, Measuring, Controlling and related Equipment - General
Requirements. Pollution degree 2, Installation Category II
= CAN/CSA-C22.2 No. 1010.1-92
Safety requirements for Electrical Equipment for Measurement and Control and Laboratory Use. Pollution
degree 2, Installation Category Il
= NAMUR NE 21
Electromagnetic compatibility (EMC) of industrial process and laboratory control equipment.
= NAMUR NE 32
Data retention in the event of a power failure in field and control instruments with microprocessors
= NAMUR NE 43
Standardization of the signal level for the breakdown information of digital transmitters with analog output
signal.
= NAMUR NE 53
Software of field devices and signal-processing devices with digital electronics
= NAMUR NE 105
Specifications for integrating fieldbus devices in engineering tools for field devices
= NAMUR NE 107
Status classification as per NE107
Ordering information
Detailed ordering information is available from the following sources:
= [n the Product Configurator on the Endress+Hauser website: www.endress.com — Select country —
Instruments — Select device — Product page function: Configure this product
= From your Endress+Hauser Sales Center: www.endress.com/worldwide
ﬂ Product Configurator - the tool for individual product configuration
m Up-to-the-minute configuration data
= Depending on the device: Direct input of measuring point-specific information such as measuring range
or operating language
= Automatic verification of exclusion criteria
= Automatic creation of the order code and its breakdown in PDF or Excel output format
= Ability to order directly in the Endress+Hauser Online Shop
Endress+Hauser 51
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Application packages

Many different application packages are available to enhance the functionality of the device. Such packages
might be needed to address safety aspects or specific application requirements.

The application packages can be ordered from Endress+Hauser either directly with the device or subsequently.
Detailed information on the order code in question is available from your local Endress+Hauser sales center or
on the product page of the Endress+Hauser website: www.endress.com.

Cleaning

Package Description

Electrode cleaning circuit The electrode cleaning circuit (ECC) function has been developed to have a solution for
(ECC) applications where magnetite (Fe30,4) deposits frequently occur (e.g. hot water). Since
magnetite is highly conductive this build up leads to measuring errors and ultimately to the
loss of signal. The option is designed to AVOID build up of highly conductive matter and
thin layers (typically magnetite).

Diagnostics functions

Package Description
HistoROM extended Comprises extended functions concerning the event log and the activation of the measured
function value memory (data logger).

Event log:

Memory volume is extended from 20 message entries (basic version) to up to 100 entries.

Data logging (line recorder):

m Memory capacity for up to 1000 measured values is activated.

m 250 measured values can be output via each of the 4 memory channels. The recording
interval can be defined and configured by the user.

m Data logging is visualized via the local display or FieldCare.

Accessories

Various accessories, which can be ordered with the device or subsequently from Endress+Hauser, are available
for the device. Detailed information on the order code in question is available from your local Endress+Hauser
sales center or on the product page of the Endress+Hauser website: www.endress.com.

Device-specific accessories

For the transmitter

Accessories Description

Promag 400 transmitter Transmitter for replacement or storage. Use the order code to define the following
specifications:

= Approvals

Output / input

Display / operation

Housing

Software

Weather protection cover [s used to protect the measuring device from the effects of the weather: e.g. rainwater, excess
heating from direct sunlight or extreme cold in winter.

Connecting cable for remote | Coil current and electrode cables, various lengths, reinforced cables available on request.
version

‘ Ground cable ‘ Set, consisting of two ground cables for potential equalization. ‘
‘ Pipe mounting set ‘ Pipe mounting set for transmitter. ‘
Compact — remote For converting a compact device version to a remote device version.

conversion kit

Promag 50/53 — Promag | For converting a Promag with transmitter 50/53 to a Promag 400.
400 conversion kit

52
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For the sensor

Accessories

| Description

Ground disks for flange
connections

Are used to ground the fluid in lined measuring tubes to ensure proper measurement.
E@ For details, see Installation Instructions EAO0070D

Communication-specific Accessories

| Description

accessories

Commubox FXA191 HART

For intrinsically safe HART communication with FieldCare via the RS232C interface.
E@ For details, see "Technical Information" TI00237F

Commubox FXA195 HART

For intrinsically safe HART communication with FieldCare via the USB interface.
Dﬂ For details, see "Technical Information" TIO0404F

Commubox FXA291

Connects Endress+Hauser field devices with a CDI interface (= Endress+Hauser Common
Data Interface) and the USB port of a computer or laptop.

[Ii] For details, see "Technical Information" TI00405C

HART Loop Converter
HMX50

Is used to evaluate and convert dynamic HART process variables to analog current signals
or limit values.

For details, see "Technical Information” TI00429F and Operating Instructions
BAOO371F

WirelessHART adapter

Is used for the wireless connection of field devices.

The WirelessHART adapter can be easily integrated into field devices and existing
infrastructures, offers data protection and transmission safety and can be operated in parallel
with other wireless networks with minimum cabling complexity.

[E For details, see Operating Instructions BAO0061S

Fieldgate FXA320

Gateway for the remote monitoring of connected 4-20 mA measuring devices via a Web
browser.

For details, see "Technical Information” TI00025S and Operating Instructions
BA00053S

Fieldgate FXA520

Gateway for the remote diagnostics and remote configuration of connected HART measuring
devices via a Web browser.

For details, see "Technical Information" TI00025S and Operating Instructions
BA0O0051S

Field Xpert SFX100

Compact, flexible and robust industry handheld terminal for remote configuration and for
obtaining measured values via the HART current output (4-20 mA).

Dﬂ For details, see Operating Instructions BAO0060S

Service-specific accessories Accessories

| Description

Applicator

Software for selecting and sizing Endress+Hauser measuring devices:

= Calculation of all the necessary data for identifying the optimum flowmeter: e.g. nominal
diameter, pressure loss, accuracy or process connections.

= Graphic illustration of the calculation results

Administration, documentation and access to all project-related data and parameters over
the entire life cycle of a project.

Applicator is available:
= Via the Internet: https://wapps.endress.com/applicator
= On CD-ROM for local PC installation.

Endress+Hauser
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weM Life cycle management for your plant

W@M supports you with a wide range of software applications over the entire process: from
planning and procurement, to the installation, commissioning and operation of the
measuring devices. All the relevant device information, such as the device status, spare parts
and device-specific documentation, is available for every device over the entire life cycle.
The application already contains the data of your Endress+Hauser device. Endress+Hauser
also takes care of maintaining and updating the data records.

W@M is available:
= Via the Internet: www.endress.com/lifecyclemanagement
= On CD-ROM for local PC installation.

FieldCare FDT-based plant asset management tool from Endress+Hauser.

It can configure all smart field units in your system and helps you manage them. By using
the status information, it is also a simple but effective way of checking their status and
condition.

Dﬂ For details, see Operating Instructions BA00027S and BA00059S

System components Accessories | Description
Memograph M graphic The Memograph M graphic data manager provides information on all the relevant measured
display recorder variables. Measured values are recorded correctly, limit values are monitored and measuring
points analyzed. The data are stored in the 256 MB internal memory and also on a SD card
or USB stick.
For details, see "Technical Information” TI0O0133R and Operating Instructions
BA00247R
Documentation
ﬂ The following document types are available:
= On the CD-ROM supplied with the device
= In the Download Area of the Endress+Hauser Internet site: www.endress.com — Download
Standard documentation Device type Communication Document type Documentation code
SW4B**- -——- Brief Operating Instructions KAO1114D
HART Operating Instructions BA01063D
Supplementary device- Device type Document type Approval Documentation code
dependent documentation
SW4B**- Installation Instructions Specified for each
individual accessory

Registered trademarks
HART®
Registered trademark of the HART Communication Foundation, Austin, USA

Microsoft®

Registered trademark of the Microsoft Corporation, Redmond, Washington, USA
Applicator®, FieldCare®, Field Xpert™, HistoROM®

Registered or registration-pending trademarks of the Endress+Hauser Group
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Instruments International

Endress+Hauser

Instruments International AG
Kaegenstrasse 2

4153 Reinach

Switzerland

Tel.+41 6171581 00
Fax+41 61 715 25 00
www.endress.com
info@ii.endress.com

Endress+Hauser £Z1]

People for Process Automation

TI01046D/06/EN/01.12
71183817
EH-COSIMA ProMoDo
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2.3 DOSING PUMP INSTRUCTIONS
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Grundfos DDA Dosing Pump

1. From the main operating screen, rotate the dial until the “Setup” iconn is selected and
press the dial.
2. From the setup screen, rotate the dial until “Analogue Scaling” is selected and press the dial.
3. In this section the operator can modify the analogue scaling values.
Basic settings that are required for the system to operate correctly are,
® Analogue range = 4 — 20 mA (Do _not modify).
e Analogue Zero {4mA = 0% Dose rate in L/H) = OL/Hr (Do not modify).
® Analogue Maximum (20mA = 100% Dose rate in L/H) = Operator adjustable dosing
rate.

N

4. After the required changes are made, rotate the dial until the “Home” iconl a1 is selected
and press the dial. Now you should be back at the main operating display.
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"Start/Stop"

* Use this button to start or stop the pump.
* Error signals can be acknowledged by pressing the "Start/Stop" button.

\gJ Use the "Menu/Info" button to switch between the operating modes.

; . .
|
@ [Q) Use the "Down" and "Up" buttons to change values in the display.

1. From the main operating screen, press and hold the “Menu” button \=-J for 3 Seconds.
e Coze
Now Code C:111 \. ¢ L-]
accept password.

will be displayed on the screen, press “Menu” button to

——

2. From the setup screen, keep pressing the Menu button @ until the “Weighting of

(esoma  Amng

L:00 =

Current” input is displayed.

Stop
sm ‘
3. From the “Weighting of Current” screen, press the “Start/Stop” button =<, to select the
value minimum analogue input value (this value should always be 4 mA - Do not modify).

SwpY
Strt
Press the Stop/Start button \.: to progress through the parameter.

4. This screen sets the minimum flow rate in L/Hr for the minimum analogue value set in the
previous step (this value should always be 0 L/H - Do not modify). Press the Stop/Start
‘l

Start J
button / to progress through the parameter.

5. This screen sets the maximum analogue input value (this value should always be 20 mA - Do
stop \
Start
not modify). Press the Stop/Start button == ") to progress through the parameter.

6. This screen sets the maximum flow rate in L/Hr for the maximum analogue value (20mA)
which was set in the previous step, this set point is the operator adjustable dosing rate.

By pressing the “Down” and “Up” buttons @ lg] the dosing rate can be changed to
the required concentration.

()
Start J ! . .

Press the Stop/Start button \“*_, to confirm the setting and close the second function level
and to return to the main operating display.
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=)
ﬁ*f @H@Co o

L
Flashm
“ Select value for cumant Set the flow rate Qma mn.
input mAgmin. 0-0.088 lh
0-20 mA 1-081Mh
10-Qmax, V1]

’E\
—

_{

e O -
%ﬁj%{g L‘}-[_‘. 11.00 }—[%4 J——

Flashing
Select value for current Set the flow rate Qma max
input MAmax > MAmin 0-0.889 vh
1-90.0 ifh
10-Qmyax [Wh]
[ "
mnfo Ja
\

al

Q-Pulse I1d: TMS1598 Active: 27/04/2016 Page 70 of 91



ST52 Forest Hill STP - Hypochlorite Tank Replacement - OM Manual

Grundfos DDA Pump Parameter Setup

Site Forest Hill STP
Pump Hypo Dosing |
Serial No.
Product No. 977230661
Type Key  |DDA 17-7 FCM-PV/T/C-F-31U2U2I1G Pump Speed L/hr = (Required Dose Rate ‘mg/L’ * Water Flow ‘L/s’ * 3600)/(Batch Concentration ‘%’* Specific Gravity (1.16) *10 000)
Menu | Setting | Intial Date Linear Check
SETUP Required Dose Rate 5 mg/L % mA Rate
Language |English | v Max Flow Rate 4 L/s 0 4 0.000|L/Hr 0
Batch Concentration 12.5 % Weight/Volume 25 8 0.122|L/Hr 0.12
Operation m{Manual Specific Gravity 1.18 50 12 0.244|L/Hr 0.242
Pulse Max Pump Cap 17 L/Hr 75 16 0.366|L/Hr 0.366
Analog v 4-20mA Pump Speed L/hr 0.488135593 | @20mA 100 20 0.488|L/Hr 0.488
Batch Max Pump Percent 2.871385842 | @20mA
Dosing Timer Cycle Flow Dose Rate Check
Dosing Timer Week Current Flow Meter 0.45|L/s
Dose Rate 0.054915254(L/Hr 0.052
|Analog scaling Input value [mA] Dosing flow
<4.0 0
>20.0 0.488135593
FlowControl active* v
FIowControIiDeIay Short
Medium v
Long
|Sensitivity Short
Medium v
Long
Pressure monitoring* v
Min Pressure v
Max Pressure v 7 Bar
Display Units Met. v
US gallons
Contrast 58%
Additional Display Default Display
Dosed Volume
Actual Flow
Backpressure v
|Inputs/0utputs
Relay 1 Alarm v
Warning
Stroke signal
Pump Dosing
Pulse Input
Bus Control
Contact Type NC
Relay 2 Alarm
Warning
Stroke signal
Pump Dosing v
Pulse Input
Bus Control
Contact Type NO
External stop NO v
NC
[ Empty signal NO v
NC
[ Low-levelsignal NO v
NC
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3 CERTIFICATION FORMS

Certification forms are not applicable to the Forest Hill site.
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4 TEST REPORTS
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J. & P. RICHARDSON INDUSTRIES PTY. LTD.

A.B.N. 23 001 952325 Lic. No. 756 DOCKET No.
ELECTRICAL CONTRACTORS and ENGINEERS
TELEPHONE: 3271 2911 (All hours) 114 CAMPBELL AVENUE - WACOL, BRISBANE Q 4076

S 6687

CUSTOMER: - JOB NUMBER
QLA DAY\ S0 WO NHOMS |
ADDRESS: DATE: 3 /AL /\5 % % 1S
Sutgs Naev WORK START TIME

| EMB.No: Q' NORMAL _|

FIRE ANT INSPECTION CONDUCTED & SOIL MOVED FROM JOB SIITE }0: l
H[P

| have carried out the work listed & | confirm it complies with

Good Work Practices, Our Quality Goals & to Customer’s Satisfaction. (O | m REPORT PROMPTLY ANY
CONDITION LIABLE TO
CAUSE AN ACCIDENT
-~ Q\\\ Wi (U?\)\x A {\h\f\\m.{'\t{“ REMEMBER
\ J YOU ARE == RESPONSIBLE
L (\“\’\1\3\ &\W\\ \(\‘5{\,\(\ { \{\;9\ L\() FOR YOUR SAFETY
_ N N Y I
Newhn U\\ R\w iR Adox M\b \ = epEam

= \w\(\w\ﬂ\\t lA(Q\\ ﬂ\\\N\’\ \\ Q\\\Fx ‘é\r&\“(
— (3/\//\0\3“&*3{{ é) ()D
Q- v 7250 QL

7 2

’c;w\\(\ 0.\

Q—U\\ Al \Q GV
0N\

10 UNITS

PER HR.

Customer’s Authorisation
for live work:

S,
Customer's Signature Employee Signature: 5 ENT BY-
Refer to Customer Copy for General Terms and Conditions of Supply HRS. MIN.| UNITS
work (wlQq ) T\ | To ) O R
mave [ Tlool mdy NN ™SA) To 28] K
SERVICE CALL - APP BY - M ENDORSEE - /{ M - ¥
CALL OUT - COST SECTION - ity CA ss

Have you driven a truck over 12t GVM today?
Yes [_] Fill out your Driver Fatigue Form

Form No. F1024/4 July 156

Q-Pulse Id: TMS1598

CERTIFICATE OF TESTING & SAFETY

| cerify that the electrical work listed has been tested in accordance with the
prescribed procedure and that such work complies in every respect with the
requirements of the Electrical Safety Regulation 2013, The electrical equipment
listed to the extent that it is affected by the above electiical work, is electrically sale.

Electrical Licence No:

Signature of Electrical Worker:

© Copyrigh! 2008
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J. & P. RICHARDSON INDUSTRIES PTY. LTD.

A.B.N. 23 001 952 326 Lic. No. 756 DOCKET No.
ELECTRICAL CONTRACTORS and ENGINEERS
TELEPHONE: 3271 2911 (All hours) 114 CAMPBELL AVENUE - WACOL, BRISBANE Q 4076

Y 1864

.

CUSTOMER: JOB NUMBER
RN DAY: ¢\0AJ\ WEONHOMS I
iDRESS N DATE: W / i /1S 81418 |1 |s
— Ao WORK START TIME
EMP. No. \o?% NORMAL |
FIRE ANT INSPECTION CONDUCTED [0  SOIL MOVED FROM JOB SITE TO:
| have carried out the work listed & | confirm it complies with
Good Work Practices, Our Quality Goals & to Customer’s Satisfaction. h ] m REPORT PROMPTLY ANY
& m\f«\\ RGN Q ® i CAUSE AN ACGIDENT
L REMEMBER
I \{\u ) /b'\ ‘@ H N | M W %\\‘Mﬁ ? M( YOU ARE " RESPONSIBLE
g«@,\(\/\\ = C\ 0 N/ FOR YOUR SAFETY
- em\\n >250MI2 ——

W DL

1 e 25
48m
10 UNITS
42m PER HR.
Customer’s Authorisation 35
for live work: i
Customer’s Signature Employee Signature! ENT BY:
HRS. MIN.| UNITS

Refer to Customer Copy for General Terms and Conditions of Supply

work  (W[\| %Ly 0 Cos To To & 25 | 26
TRAVEL T To ToA To P L,

SERVICE CALL - APPBY - /7 ENDORSEE - /( /U

CALL OUT - COST SECTION - St CA SS

CERTIFICATE OF TESTING & SAFETY

| certify that the electrical work listed has been tested in accordance with the
prescribed procedure and that such work complies in every respect with the
requirements of the Electrical Safety Regulation 2013. The electrical equipment

Have you driven a truck over 12t GVM today?
listed to the extent that it is affected by the above elecirical work, is electrically safe.

Yes [] Fill out your Driver Fatigue Form

Form No. F1024/4 November 16
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® Copyright 2006

Electrical Licence No:

Signature of Electrical Worker:

Active: 27/04/2016
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33 J. & P. RICHARDSON INDUSTRIES PTY LTD

Electrical Contractors & Engineers

Queensland Urban Utilities

Lockyer Valley STPs and Kalbar STP

Hypo Tanks Replacement
C1011-045
Commissioning Report
Location: Forrest Hill STP

Date: \ 1 (L\\;

Job: C89875

J. & P. Richardson Industries Pty Ltd
114 Campbell Avenue, Wacol Qld 4076
Phone: (07) 32712911  Fax: (07) 3271 3623
Email: jpr@jpr.com.au
Printed: 2016-02-10 8:45:50 AM Page | of 3
File: C:\Users\des_rm\Documents\QUU C89875 Site Test Docs\Forrest Hill\Forrest Hill STP Commissioning test sheet.doc
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Electrical Contractors & Engineers

1 Site Detail

Site Name

z \
[T AN : S

W

N\
S

Site Identifier(s)

2 Hardware

Equipment Type Serial No. Comments
S S Pass/Fail
Flowmeter (VG AQQ KR Z0000 N
Dosing Pump DDAV TN -N-T/C- 3RV 2NG
Hypochlorite Tank aaor) W20
\
WNG R S ot AT TT2206610000028P U,
3 Bund Test
Description Start End Check Comments
Time/Date | Time/Date Pass/Fail
Fill bund to high level and record , "y 1t
level and time/date. 17 H IS |19 1S, A S " o
{Bund must remain full for 24hrs) )
Bund remained at full mark. T35 igu.S |/ 3mi 7 -
4 Hardware Setup
4.1 Flowmeter
Parameter Description Setting Comments
Pass/Fail
Zero 4-20mA Zero Setting e OL/s G
Span 4-20mA Span Setting A L/s ~
{
4.2 Dosing Pump
Parameter Description Setting Comments
Pass/Fail
Zero 4-20mA Zero Setting - OL/hr s
Span 4-20mA Span Setting 0., L/hr 4
Required Dose Rate Swn L -
7/
J, & P. Richardson Industries Pty Ltd
114 Campbell Avenue, Wacol QId 4076
Phone: (07) 32712911 Fax: (07) 3271 3623
Email: jpr@jpr.com.au
Printed: 2016-02-10 8:45:50 AM Page 2 of 3

File: C:\Users\des_rm\Documents\QUU C89875 Site Test Docs\Forrest Hill\Forrest Hill STP Commissioning test sheet.doc

Q-Pulse Id: TMS1598

Active: 27/04/2016

Page 77 of 91




\,

5

ST152 Forest Hill STP - Hypochlorite Tank Replacement - OM Manual

J. & P. RICHARDSON INDUSTRIES PTY LTD

Electrical Contractors & Engineers

Functional Test

Step | Description Check / Value Comments
Pass/Fail
1 Simulate flow to OL/s — Dosing pump at OL/hr A
O s
2 Simulate flow to 25% of span ~ Dosing pump at 25%
of L/hr Q.1 i
3 Simulate flow to 50% of span — Dosing pump at 50%
of L/hr 0.4 —
4 Simulate flow to 75% of span — Dosing pump at 75% )
of L/hr 0.k —
5 Simulate flow to 100% of span — Dosing pump at ~ _
100% of L/hr 0. %K
6 Remove simulation and confirm flow rate to dosing A5 LsTe Fan)
pump ratio correct. v g 2. Cm\ fL W =
7 Confirm effluent chlorine residual is correct. 7
v~ 7
Site commissioned.by (JPR) Test Sheet checked by NCS Project Officer
Name:..... g L’J{\fi ..... s ssisas NAME: ... e
Signature:. ,. .= AL S aa s TSN SIgNALUIE: ... oet ittt et re e aaes
Date: 1) L. Date: .1}. 2.\ ..
By operctor
J. & P. Richardson Industries Pty Ltd
114 Campbell Avenue, Wacol QId 4076
Phone: (07) 32712911  Fax: (07) 3271 3623
Email: jpr@jpr.com.au
Printed: 2016-02-10 8:45:50 AM Page 3 of 3

File: C:\Users\des_rm\Documents\QUU C89875 Site Test Docs\Forrest Hill\Forrest Hill STP Commissioning test sheet.doc
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5 “AS CONSTRUCTED” DRAWINGS
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| 7 | 8

F g I 10 [ T [ 2

QUEENSLAND

UrbanUtilities

FOREST HILL S.T.P.
RAILWAY TERRACE
HYPOCHLORITE TANK
INSTALLATION
SITE COVER SHEET - CIVIL / STRUCTURAL

L
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- —
DRAWING No. Rev DRAWING TITLE Remarks
486/5/5-0304-101 A DRAWING INDEX AS CONSTRUCTED
4B6/5/5-0304-102 A OVERALL SITE WORKS LAYOUT AS CONSTRUCTED
486/5/5-03046-103 A SITE LAYOUT AS CONSTRUCTED
L86/5/5-0304-104 A CONCRETE SLAB DETAILS AS CONSTRUCTED J
486/5/5-0304-105 ( AS CONSTRUCTED DETALS )
486/5/5-0304-106 I CERTIFY THAT THE "AS CONSTRUCTED" DETAILS
l’eﬁ/s/s 030[‘-107 SHOWNONYHIESCPLAgdA;QEAT‘sgi:sNOACCURATE
486/5/5-0304-108 SIGNED. Wuﬁi DATE: 17:2-16
NAME of SIGNATORY: ROBERT MICTTI
486/5/5-0304-109 RPEQ No.or UCENCE. C19972
4LB6/5/5-0304-110 COMPANY NAME: J & P RICHARDSON Ind
486/5/5-0304-111 START DATE: JUNE 2015 nmsuo%
486/5/5-030L-112 ( A
486/5/5-0306113 J. & P. RICHARDSON
£86/5/5-0304-114 \‘ novemES ‘?.B'm‘ﬁ‘,?cms A0 0328
486/5/5-0304-115 ‘J%\ AGN 23 001 952 325
N 114 CAPEELL ME WACOL QLD 4075
_ W, o (7 3 8
B jripr comas
\JPR Project No.: P15-CB9B75 )
e 3
NAME SIGNATURE DATE
QUEENSLAND URBAN UTILITIES DELEGATE
(AUTHORISED FOR 12 MONTHS FROM DATE SHOWN)
QUEENSLAND
[ asconsvrucTen ||\ UrbanUtilities
\ A W,
( ki FUNDING {ORAFTED P HOUSTON )P HOUSTON 20715 Y Y assererovict FOREST HILL S.T.P. Y orawnc e SHEETND 1 o) )
a| 216 As consTRUCTED pH | Pu PH |DESIGNW.O No DRAFTING CHECK | P HOUSTON DESIGN RPEQ No. DATE APPROVED BY SIGNATURE  DATE RA]LWAY TERRACE DRAWING INDEX QUEENSLAND URBAN UTILITIES DRAWING No. | AMEND
0 | 1115 | ISSUED FOR CONSTRUCTION PH | PH PH | CONSTRUCTION W.0. No| CADFILE S50304101-ADWG ORIGINAL SIGNED BY HYPOCHLORITE 486/5/5-0304-101 A
(o] oate AMENDMENT [oRAFTED iesiorEEQN | WAROVEDA FUNDED BY QUU_ ) EXTERNAL () _AQUU FILE No __ADESIGN CHECK RPEQNo DATE ACONSTRUCTIONMANAGER  SIGNATURE DATE A TANK INSTALLATION )
' | | 3 | 4 | 5 | 8 | 7 | 3 9 | 10 | 1 | 12 13 | 1 | 15 | 16
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1 | 2 T 3 | a | 5 | 3 | 7 | B ? 9 | 10 I ] I 2 | 13 | 14 | 15 | 16 _l
( R
FOREST HILL TREATMENT PLANT
A A
Railway Tce, Forest Hill
New Sodium Hypochlonte
4 Tank & Bund Installed in X
! " Existing Shed Refer Drawing (& ;
. el _ S R : / - N0.486/5/5-0304-131 5 . 4 5
- BRG] S WG SRE TR Contract No.C403 7o Nt g it -
c c
3] D
4 Front Gate Cam 2
! 3, Light for front Gate i
Install 6M Swing Pole 7 -~ "B :
Contract No.C380 N / B _ B TRB —’L
. b A R 3 . b Existing Switchboard lnlet Screens Cam 1  HSgs g '
' STP-ST52 Light for front Gate LS :
Install 6m Swing Pole - PR T
[ Contract No.C380  #& ; J
R ' ' ( AS CONSTRUCTED DETAILS )
| CERTIFY THAT THE "AS CONSTRUCTED" DETAILS
G SHOWN ON THIS PLAN ARE A TRUE AND ACCURATE S
EC! OF THE WORKS.
SIGNED: (22 DATE: 17-2-16
= NAME of SIGNATORY: ROBERT MIOTTI
| New 50mm Power and o orLICE.NCE: c1g072 -
COMPANY NAME: J & P RICHARDSON Ind,
50mm Data conduit - approx.20m STARTOATE JUNE 2015 FINISHOATE FEBRUARY 2016
Contract No.C380 ( 1
" ' , _ J. & P. RICHARDSON | *
& 50mm Data conduit - approx.4m 5 AN @ B2ETER CONTRATORS AND ENGINEERS
: Fey 7 \ uu zs 001 52 325
GNP ™ Contract No.C380 s 114 CAPEELL A WAL 00D 4076
— New 3G/4G Communication . e T TR R B Ay (DL e e N N By, n e & w7 31 Bt =
Cabinet (installed by others) condition unknown. t X _ 1 ; PR Projecl No:_P15~CE9875 4
A p p IS 4 3 m NAME SIGNATURE DATE
2 QUEENSLAND URBAN UTILITIES DELEGATE
(AUTHORISED FOR 12 MONTHS FROM DATE SHOWN)
B QUEENSLAND L N
| asconstaveren ||\ UrbanUtilities
J > ki ik FUNDING Yorarten P HOUSTON Y P HOUSTON 20715 Y Y assererovect FOREST HILL S.T.P. Y orawG e JKSHEET el —
4 | 216 | as constrUCTED e | P pH.  |DESIGNWO No DRAFTING CHECK | P HOUSTON DESIGN RPEQ No. DATE | APPROVED BY SIGNATURE _DATE RAILWAY TERRACE OVERALL SITE WORKS [ QUEENSLAND URBAN UTILITIES DRAWING Mo | AMEND
0| 11,16 | 1SSUED FOR CONSTRUGTION oH | PH PH | CONSTRUGTION W.0. Nol CADFILE SE000102-ADHG ORIGINAL SIGNED BY HYPOCHLORITE LAYOUT 486/5/5-0304-102 A
\1b.| oaTE AMENDMENT IRAFTED [DESGHELIFPEQND | KPPROVED) FUNDED BY QU.U. ¥)  EXTERNAL () _AQU.U FILE No | DESIGN CHECK RPEQ M. DATE AconsTRucTioNmanacer  sionature oA A TANK INSTALLATION )
! | 2 | 3 | 4 | 5 | 8 | 7 | [ ° | 10 | 11 | 12 | 13 | 14 | 15 | 18
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1 T T T a I B [ s [ 7 | 8 F 9 | 10 I M I 2 | B [ 14 | 16 [ 0
' ™\
»
Y/ K
74
iyl
"
i
1)
"
LS
L)
%
- N ]
S
L ON32 GREY PVC-U SCHEOULE 40
NI DDUBLE CONTAINMENT DOSING LINE
S DIRECT BURED
<
orEs CHAT FoR ( AS CONSTRUCTED DETAILS
FLOWMETER SIGNAL | CERTIFY THAT THE "AS CONSTRUCTED" DETAILS
DNSD ENDRESS & SHOWN ON THIS PLAN ARE A TRUE AND ACCURATE
HAUSER FLOWMETER ,bc?\oof THE WORKS
SIGNED: wl DATE 17:2-16
NAME of SIGNATORY: ROBERT MIOTTI
| RPEQNo or c19972
COMPANY NAME: J & P RICHARDSON Ind.
START DATE: JUNE 2015 FINISH DATE: FEBRUARY 2018
b .
v INDUSTRIES PTY LTD
@ ELECTRICAL CONTRACTORS AND ENGINEERS
QAN 23 001 €52 325
114 OWPEELL K WACDL QLD 4076
5 N ac o7 un B
7)1 62
DAL oo
\JPR Project No P15-C83875 y
& )
NAME SIGNATURE DATE
QUEENSLAND URBAN UTILITIES DELEGATE
(AUTHORISED FOR 12 MONTHS FROM DATE SHOWN)
OQUEENSLAND
02 02 0L 86 08 190 ili%i
| AS CONSTRUCTED | UrbanUtilities
L 1A SHEET) SCALE OF METERS A )
S 4 FUNDING Yoracten P HOUSTON  YP HOUSTON 20715 Y Y asserprosECT FOREST HILL S.T.P. Y orawie rimie § e R
A | 218 | As consTRUCTED PH | PH PH [DESIGNW.0. No. DRAFTING CHECK | P HOUSTON OESIGN RPEQ No. DATE | APPROVED BY SIGNATURE  DATE RAILWAY TERRACE SITE LAYOUT QUEENSLAND URBAN UTILITIES DRAWING No. | AMEND
0 | 1115 | 1ssueD For consTRUCTION pH | eH P.H  |CONSTRUCTION W.0. No, CAD FILE SXO0GADHG ORIGINAL SIGNED BY HYPOCHLORITE 486/5/5.0304.1 03 A
\to.| oATE AMENDMENT [oraTeD oescue e N | WPROVIDA FUNDED BY QU.U_ ) EXTERNAL () JQUU FILE No __ADESIGN GHECK ReEQNo oATE AconsTRucTioNManaceR  sionaTire DA A TANK INSTALLATION \ )
! | | | 4 | L] | ] | 7 | 8 9 | 10 | 11 | 12 | 13 | 14 | 15 | 18

L
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1 I I 3 | a | 3 | 8 | 7 | ] + 9 | 10 | 1] | 2 > fi 12 | 14 | 15 | 16
r =
A
SL82 MESH TOP
(40mm COVER)
FS 4 ‘ |
150
300 R e S e S O R e o e o ey S D 350
o 0.2 mm DAMP SRR
PROOF MEMBRANE
L8TM 300 MESH 150 350
TYPICAL FILL TRENCH UNDER SLAB WITH 7
(40 mm COVER} COMPACTED FINE CRUSHED ROCK 50 THICK
BEDDING SAND
CONCRETING NOTES -
1. ALL MATERIALS AND WORKMANSHIP SHALL BE IN ACCORDANCE WITH CURRENT AUSTRALIAN STANDARDS, CODES AND
RELEVANT BUILDING AUTHORITY BY-LAWS.
2. ALL CONCRETE SHALL COMPLY WITH THE AUSTRALIAN STANDARDS CONCRETE STRUCTURES CODE AS3600-2001 AND THE
BRISBANE WATER REFERENCE SPECIFICATION FOR CONCRETE WORK PSE-SSS002.
2/
( AS CONSTRUCTED DETAILS
3. ALL CONCRETE SHALL BE GRADE N32 . THE MAXIMUM SIZE OF AGGREGATE IN THE CONCRETE SHALL BE 20mm. | CERTIEY.THATTHE."AS CONSTRUCTED" DETALS
SHOWN ON THIS PLAN ARE A TRUE AND ACCURATE
ECRD OF THE WORKS.
4, EXPOSED EXTERNAL EDGING SHALL FINISHED WITH AN ARRIS. Mm DATE: 17.2-18
| NAME of SIGNATORY: ROBERT MIOTTI
5. THE CONTRACTOR SHALL IDENTIFY ALL THE SERVICES WITHIN THE IMMEDIATE AREA THAT MAY BE AFFECTED BY THE PR e -
INSTALLATION OF THE NEW SLAB AND CONDUITS. THESE SERVICES SHALL BE PROTECTED AND MAINTAINED. START DATE JUNE 2015 FINISHDATE mwm;
.
e <
J. & P. RICHARDSON
INDUSTRIES PTY LTD
_}% ELECTRICAL CONTRACTORS AND ENGINEERS
ABN 23 001 952 325
114 CAPBELL IVE WAOL QD 4075
A () 211 M0 =
() 371 3628
DML jprOpr.ooman
\JPR Project No.. P15-CB9875 Y,
b =
NAME SIGNATURE DATE
QUEENSLAND URBAN UTILITIES DELEGATE
(AUTHORISED FOR 12 MONTHS FROM DATE SHOWN)
QUEENSLAND . 7
s pouns skt 02 % [ AS CONSTRUCTED | UrbanUtilities
9 (AT SHEETI SCALE OF METERS Jk )
i FUNDING Yorarreo P HOUSTON Ye Houston 20715 Y Y asseTproveCT FOREST HILL S.T.P, | orawine tiiLe \rSHEEYNo 4 OF 4 h
A | 216 §S CONSTRUCTED PH | PH P.H._|DESIGNW.O.No DRAFTING CHECK | P, HOUSTON DESIGN RPEQ.No. DATE | APPROVED BY SIGNATURE _DATE RAILWAY TERRACE CONCRETE SLAB DETAILS [cueensiann ureaN UTilTiES DRAWING o | AveND
0 | 1115 | ISSUED FOR CONSTRUCTION PH |PH PH | CONSTRUCTION W.0. No| CADFILE S50304104-A0WG ORIGINAL SIGNED BY HYPOCHLOR'TE 486/5/5_0304_104 A
\te.| DATE AMENDMENT oD [oEseeEdiePeQn | WFROVED| FUNDED BY QU ) EXTERNAL () AQUU. FILE No _ABESIGN CHECK RPEQ N0 DATE  AconsTRucTionmanacer  sionatbre oae A TANK INSTALLATION y Sl )
1 | | a | 5 | 5 | 5 | 7 8 0 | 10 | 11 | 12 13 | 1 | 15 | 16
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1 | 3 [ a | 5 | [ | s f] | 10 | ] | 2 13 | 14 | 15 | 16
r f A
l ' | ' | | - I L] | L
4 T
DRAWING No. Rev DRAWING TITLE Remarks
486/5/5-0304-130 A DRAWING INDEX AS CONSTRUCTED
486/5/5-0304-131 A 1,500L TANK & BUND PIPEWORK LAYOUT AS CONSTRUCTED
— LB6/5/5-0304-132 A 1,500L TANK DETAILS AS CONSTRUCTED
486/5/5-0304-133 A MATERIAL LIST AS CONSTRUCTED )
486/5/5-0304-134 ( AS CONSTRUCTED DETAILS )
486/5/5-0304-135 | CERTIFY THAT THE *AS CONSTRUCTED" DETAILS
SHOWN ON THIS PLAN ARE A TRUE AND ACCURATE
486/5/5-0304-136 £ OF THE WORKS
486/5/5-0304-137 SONED: ey oate 17216
486/5/5-0304-138 ::;AOE:LSSN:;TORY: R(?B;R; MIOTTI
LB6/5/5-0304-139 COMPANY NAME: J & P RICHARDSON Ind
486/5/5-0306-140 START DATE. JUNE 2015 FINISH DATE. FEBRUARY 201
486/5/5-0304-141 be j\
486/5/5-0304-142 J & P RICHARDSON
486/5/5-0304-143 INDUSTREES PTY LTD
ELECTRICAL CONTRACTORS AND ENGINEERS
186/5/5-0304- 144 J@‘ ¥ ol W oot ap 7S
486/5/5-0304-145 N
- AL (07) 3211 29n
_ / FAL (07) 3271 3623
L. jpriprcoman
\JPR Project No.: P15-(89875 )
7 =
NAME SIGNATURE DATE
QUEENSLAND URBAN UTILITIES DELEGATE
{AUTHORISED FOR 12 MONTHS FROM DATE SHOWN)
B QUEENSLAND
| as construcTED || \gg UrbanuUtilities
\ N V4
( N( FUNDING (DRAFTED P HOUSTON YP Houston 20715 ) Y asseTeRoECT FOREST HILL S.T.P. | vrawine nirLe SHEETNo 1 OF 4 A
A | 218 | AS CONSTRUCTED PH | PH PH |DESIGNWO No DRAFTING CHECK [ P. HOUSTON DESIGN RPEQ No DATE APPROVED BY SIGNATURE DATE RAILWAY TERRACE DRAW|NG INDEX QUEENSLAND URBAN UTILITIES DRAWING No. | AMEND
0 | 1115 | 1ssUED FOR cCONSTRUCTION pH | pH 2H | CONSTRUCTION W.0. No. CADFILE SHNA1N-ADWG ORIGINAL SIGNED BY HYPOCHLORITE o Ll
\to.| DaTE AMENDMENT jparTen | fPEQI0. [ WPRVEDA FUNDED BY QU ) EXTERNAL () AQUU. FILE No _ADESIGN CHECK RPEQ No DATE _ACONSTRUCTIONMANAGER  SIGNATURE DATE | TANK INSTALLATION 486/5/5 0304 130 A J
1 | | 3 | 4 | 5 | 6 | | 5 ¢ | 10 | n | 12 13 | 14 | 15 | 16
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1 I 2 I 3 I ) | 5 | s | 7 I 8 f B T 10 I T I 2 5] | 4 T 1 | 0
e )
3125 A
0/S OF SHED
2650
CONCRETE SLAB OO
<P =
0030
N80 GREY PVC-U
SCHEOULE 80
OVERFLOW PIPEWORK
ya
7 B8
==
/ N
[
|
\ —
\
A ~ -~ 4
T bxisTiNG saFeTY
SHOWER BEING RE-USED
o0 :
L8 ONSO GREY PVC-U
2900 SCHEOULE 80
ogaEgF CONCRETE ‘ " outier peewoRk
; : $ 8§8’80 —
/8N L} . J I
-/ i DNSO GREY PVC-U =/
[ . SCHEDULE 80 Y Gl
1 . INLET_PIPEWORK N\
FLOWMETER Sy \
DISPLAY UNIT -\
| EXISTING Sees 10 @ £ i
SWITCHBOARD SSisa DN32 GREY PVC-U
=< SCHEDULE 40 DOUBLE
e 100 = = 0 S CONTAINMENT DOSING LINE
TSI ORECT BURED
& E
-/
PLAN VIEW - : ] =—a
Co2
1«DNS0 CONDUIT FOR DOSING
FLOWMETER SIGNAL _J
PRHTING . PIREWORR 0050 ENORESS £ DNSS & DNSO PEI00 SORM PN1é
HAUSER FLOWMETER PAPEWORK
10
H
(X XXer) /
& - e )
(e2)(s3) 10 (28) AS CONSTRUCTED DETAILS
1600 ) CERTIFY THAT THE "AS CONSTRUCTED" DETAILS
SHOWN ON THJS PLAN ARE A TRUE AND ACCURATE 9
§ i ONSO GREY PVC-U | CYRD OF THE WORKS.
SCHEDULE 80 T ) SIGNED: DATE: 172:16
INLET PIPEWORK H ' NAME of SIGNATORY: ROBERT MIOTTI
3 1,500L pEare uEnEE. Crom N
TANK COMPANY NAME: J & P RICHARDSON Ind
START DATE. JUNE 2015 FINISH DATE: FESRUARY 2018
| = %5 ~—~ ggn cmzv. :v(-u > <
| OVERFLOW PIPEWORK
J. & P. RICHARDSON | *
130 \‘ INDUSTRIES PTY LTD
R ELECTRICAL CONTRACTORS AND ENGINEERS
I il N ABK 23 001 957 325
114 CAPBELL AVE WCOL QU0 4075
L
!E '&l i 1l i i " E! - AL 7)1 si =
e -_/ _______________ e (07) 3271 3623
-/ — \ DAL prier.comau
2000 -
TION /B \_ i —— \JPR Project No.. P15-C83875 )
SCALE120 \_~_/ SECTION /A™ s )
0450 GREY PVC-U  Scai 120 \_~ ) !
DOSING PUMP PIPEWORK SCHEOULE 80
TANK NOT SHOWN FOR CLARITY OUTLET PPEWORK NAME SIGNATURE DATE
900000 QUEENSLAND URBAN UTILITIES DELEGATE
omm (AUTHORISED FOR 12 MONTHS FROM DATE SHOWN)
B QUEENSLAND
82 04 04 0 0,05 045 #1045 02 0. ilits
SCALE 120 UN.0. SCALE 15 usu&={-_-=l==f’ [ AS @@NSTFRU@TE@ ] Urmn Utl“tleS
AT SHEETI SCALE OF METERS (A1 SHEET} SCALE OF METERS A J
\_
( i FUNDING “YorareTen P HOUSTON Y P.HOUSTON 20715 Y Y asseTPROJECT FOREST HILL S.T.P. Y orawnc e B EETIEY YT ¢
216 | AS CONSTRUCTED pu | pu PH |DESIGNWO No DRAFTING CHECK [ P HOUSTON DESIGN RPEQ No. DATE | APPROVED BY SICNATURE _DATE RAILWAY TERRACE 1,500L TANK & BUND QUEENSLAND URBAN UTILITIES DRAWING No | AMEND
S T T et | o P | CONSTRUCTION W.O. No, CAD FILE S5O0 131-ADWG ORIGINAL SIGNED BY HYPOCHLORITE PIPEWORK LAYOUT 486/5/5-0304-131 A
ta| DaTe AMENDMENT oraeTeD JoesorentiPeQt | RO\ FUNDED BY QU U ) ExTERNAL () QU FILE No _ADESIGN CHECK RPEQNo DATE ACONSTRUCTIONMANAGER  SIGNATURE DATE TANK INSTALLATION )
' | | 3 | 4 | 5 | s | 7 s ) | 10 | " | 12 13 | 1 | 16 | 16
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L

|

v | 2 | 3 | ) I 5 | 8 I 7 | 8 f o | 10 [ M 2 | 3 | 14 1 I 0
r )\
A
TANK FITTINGS NDZZLE SIZE PROJECTION (mm)
DNIS-DN3S0 <20mm - 63mm) 80mm
SERVICE DESCRIPTION R RADIUS FROM CENTRE |
NOZZLE SIZE IC 10 ORIENTATION OR HEIGHT (mm) PR e~
NI DN30 (63mm) INLET 63mm PE STUB FLANGE w/ GALV STEEL B/RING TABLE D 90° R=450 DNI25 - DN200 (140 - 22Smm) 150mm
Ne DNS0 (63mm) OUTLET 63mm PE STUB FLANGE w/ GALV STEEL B/RING TABLE D 45° H=130 DN230 (@250mm) AND ABOVE 200mm .
N3 DN80 (90mm) OVERFLOW 90mm PE STUB FLANGE w/ GALV STEEL B/RING TABLE D 3152 H=1385
N4 DNSO (63mm) VENT 63mm PE STUB FLANGE w/ GALV STEEL B/RING TABLE D CENTRE R=0
NS 250mn INSPECTION HATCH 250 THREADED INSPECTION HATCH 180? R=430 TANK DESIGN DETAILS 7]
NP 220x160 NAME PLATE STANDARD FUSION NAMEPLATE 1152 H=1000 DATE OF MANUFACTURE AUGUST 2015
N6 DNES SIGHT GLASS 2x ¢0mm ADAPTORS, CLEAR PVC WITH GF BALL VALVE 135° H=120, H=1375 MATERIAL OF CONSTRUCTION HOPE &
TANK No. PW2150 D
DESIGN STANDARD DvS 2205
DESIGN PRESSURE ATMOSPHERIC Al
DESIGN TEMPERATURE 30° C
DESIGN DENSITY OF LIQUIDS 1.2
CHEMICAL REDUCTION FACTOR 1.9 D
TANK DESIGN CAPACITY 1,500 L
DESIGN CONTENTS SO00IUM HYPOCHLORITE 12.5% w/v
DESIGN LOCATION FOREST HILL, QLD =il
@ E
1699
\
16N— N == R _J
1510—/? e -
QELAL 1385 >
TANK LIFTING LUG ;
NATERIAL: #9mn THICK HOPE i
ary: & | Il
1000 ; 4 .
/
( AS CONSTRUCTED DETAILS )
| CERTIFY THAT THE "AS CONSTRUCTED" DETAILS
SHOWN ON THIBJPLAN ARE A TRUE AND ACCURATE ¢
THE WORKS
SIGNED. 7 DATE: 17-2-16
NAME of SIGNATORY: ROBERT MOTTI
RPEQ No_or LICENCE. C19972 |
COMPANY NAVIE: J & P RICHARDSON Ind
150 —-() (SYAR'I DATE JUNE 2015 FINISH DATE mmzm:
120 J. & P. RICHARDSON | *
INOUSTRES PTY LTD
0 ELECTRICAL CONTRACTORS AND ENGINEERS
N ABN 23 01 952 305
114 CABELL HE WACOL QD 4076
N . ) 1 s g
@ 1300 BASE DIAM,————= @ UL e
\JPR Project No.. P15-C89875 2
g =<
NAME SIGNATURE DATE
QUEENSLAND URBAN UTILITIES DELEGATE
(AUTHORISED FOR 12 MONTHS FROM DATE SHOWN)
OUEENSLAND o B
soue v o Baiad WL SO WYl W58 05 0 up [ AS CONSTRUCTED ] UrbanUtilities
L A1 SHEET) SCALE OF METERS (AT SHEET) SCALE OF METERS J )
( Y FUNDING ~YorseTeo P HOUSTON )P HOUSTON 207415 Y Y asseTPRosECT FOREST HILL S.T.P. Y orawne rire ¥ aerrro. 9 OF 4 A
A | 216 | AS CONSTRUCTED PH | PH PH |IDESIGNW.O Na DRAFTING CHECK | P HOUSTON DESIGN RPEQ No ODATE | APPROVED BY SIGNATURE _DATE RAILWAY TERRACE 1,500L TANK DETAILS QUEENSLAND URBAN UTILITIES DRAWING No | AMEND
0 | 1115 | 1ssveo For constRUCTION PH | PH 4 | CONSTRUCTION W.0. Na| GAD FILE SHTHZAING ORIGINAL SIGNED BY HYPOCHLORITE 486/5/5-0304_1 32 A
\te.| oare AMENDMENT [IRAFTED [OESRECImEQHO | WPPROVED) FUNDED BY QUU_ 1) EXTERNAL {) QUM FILE No _A\DESIGN cHECK RPEQNo DATE AconsTRucTonmanacer  sicnature oate A TANK INSTALLATION A )
) | 2 | 3 | 4 | 5 | 6 | 7 3 9 | 10 | 11 12 | 13 | 14 | 15 | 16
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|
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7 T T 3 I ) I 5 I o [ 7 | 8 T 9 [ 10 I T ] 7 | e T 4 I 1% I 10
o —
A
SAFETY SHOWER SODIUM HYPOCHLORITE TANK & BUND PIPEWORK
Item No. Qty Make & Number Item No. Qty Make & Number
1 1 DN32 Sch.40 WHITE. uPVC MALE ADAPTOR 60 1 FUSION 1,500L HDPE TANK =
2 1 DN32 Sch80. uPVC GEORG FISCHER DOUBLE UNION BALL VALVE c/w VITON SEALS 61 1 FUSION HDPE BUND
3 2 DN32 Sch.40 WHITE. uPVC SOCKET UNION 62 2 DN30 Sch.80 GREY uPVC FULL FACE SOCKET FLANGE AS.2129 TABLE D
4 5 DN32 Sch.40 WHITE. uPVC 90deg. ELBOWS 63 2 DN50 3mm VITON RUBBER INSERTION GASKET AS.2129 TABLE D ?
5 3 DN32 Sch.40 WHITE. uPVC PIPE 5.8m 64 1 DN80 3mm VITON RUBBER INSERTION GASKET AS.2129 TABLE D
6 1 DN32 Sch.40 WHITE. uPVC COUPLING 65 8 M16 x 100 316SS METRIC HEXHEAD BOLTS il
7 1 DN32 Sch.40 WHITE. uPVC METAL TRANSITION SP/BSP FEMALE 66 B M16 x 120 316SS METRIC HEXHEAD BOLTS
8 1 DN32 BSP 316SS HEX NIPPLE 67 12 M16 316SS METRIC NUTS
9 1 DN32 BSP 316SS FULL PORT BALL VALVE 68 24 M16 316SS METRIC FLAT WASHERS 5
10 1 DN32 - DN25 BSP 316SS HEX REDUCING NIPPLE 69 2.5m DN50 Sch80. GREY uPVC PIPE
DOSING LlNE FROM BUND 70 2 DN50 Sch.80 GREY uPVC 90deg ELBOW
It N aty Make & Number 71 1 DNS50 Sch.80 GREY uPVC 45deg. ELBOW —
em NO.
———_ S 72 2 D S ;
20 1 DN50 - DN15 Sch.40 GREY uPVC REDUCING BUSH i 1 ngg Sz:SSOO éF;\éC; iESS?EFéSCHER DOUBLE UNION BALL VALVE c/w VITON SEALS
21 2 DN15 Sch.40 GREY uPVC TOE NIPPLE ’
74 1 0-D i 0
22 4 GRUNDFOS PVC PIPE CONNECTOR PART No.95712035 75 1 g:: 0 Sc:if) SGT:EBYOlil?/iYSlgg}fE?/EBDSl;C::IJEGMiS:F:EKSTER
NDFOS CHEMICAL DELIVER TUBE PART No.96653571 )
ii ?gm gs:Z Sch.40 GREY uPVCEF’LIPEE A 76 1 DN50 POLYPROPYLENE CAMLOCK TYPE F (BSP THREAD)
o5 gm DN32 Sch.40 GREY uPVC 90deq. ELBOW 77 1 DNS50 POLYPROPYLENE CAMLOCK DUST CAP TYPE DC 7]
26 2 DN32 Szh;10 uPvC :OCKET UI\?I.ON i m D25 Sehd0. GREY uPVC PIPE
i 79 1 DN25 Sch80. uPVC GEORG FISCHER DOUBLE UNION BALL VALVE c/w VITON SEALS :
FLOWMETER 80 SPARE
Item No. Qty Make & Number 81 SPARE
40 1 DNS50 ENDRESS & HAUSER PROMAG W400 FLOWMETER 82 SPARE _’k
41 2 DNS0 3mm VITON RUBBER INSERTION GASKET AS.2129 TABLE D 83 1 DN80 Sch.80 GREY uPVC FULL FACE SOCKET FLANGE AS.2129 TABLE D
42 8 M16 x 80 316SS METRIC HEXHEAD BOLTS 84 1 DNB80 Sch.80 GREY uPVC 90deg. ELBOW
43 8 M16 316SS METRIC NUTS 85 1.5m DN80 Sch80. GREY uPVC PIPE F
44 16 M16 316SS FLAT METRIC WASHERS
45 2m DN63 PE100 SDR11 PN16 PIPE
46 m DN50 PE100 SDR11 PN16 PIPE ]
47 2 DNS0 POLY COMPRESSION FULL FACE FLANGE JOINT AS.2129 TABLE D b,
( AS CONSTRUCTED DETAILS
48 2 DN63 - DN50 POLY COMPRESSION REDUCING COUPLING e e JTDCEALS
49 2 DN63 POLY COMPRESSION 90deg. BEND S"°W”°"‘/ch"“‘"£$“xg§::°"“”“‘“ ¢
50 1 DN63 POLY COMPRESSION COUPLING SIGNED DATE 17:2:18
NAME of SIGNATORY: ROBERT MIOTTI
RPEQ No_or LICEN 19972 —
COMPANY NAME: J & P RICHARDSON Ind
imwns JUNE 2015 FINISHDATE FEERUARY 2016|
( —\
\. J. & P. RICHARDSON | *
INDUSTRES PTY LTD
@ ELECTRICAL CONTRACTORS AND ENGINEERS
N ABN. 23 001 957 325
114 CAPEELL E RACOL QLD 4076
N M (17) X1 21 ]
e (07) 3201 %23
AL prr comau
>‘PR Project No.: P15-CB9875 -4
I
NAME SIGNATURE DATE
QUEENSLAND URBAN UTILITIES DELEGATE
(AUTHORISED FOR 12 MONTHS FROM DATE SHOWN)
OUEENSLAND e N
[ as cowstrucTed ||\ UrbanUtilities
} Y FUNDING “YorarteD P HOUSTON Y P HOUSTON 20715 Y Y #sserprovec FOREST HILL S.T.P. [ orawincTirce JKS”EET"" 4 OF 4 jj 1
A | 218 | s cONSTRUCTED eH | eu P.H. |DESIGNW.O. Ne. DRAFTING CHECK | P HOUSTON DESIGN RPEQ No DATE APPROVED BY SIGNATURE DATE RA]LWAY TERRACE MATERIAL LIST QUEENSLAND URBAN UTILITIES DRAVING No | AMEND
0 [ 1115 | ISSUED FOR CONSTRUCTION PH | PH P+ [CONSTRUCTION W.0. Na, CAD FILE SHIRITBAOWG ORIGINAL SIGNED BY HYPOCHLORITE
\e.| DATE AMENDMENT DRAFTED {CESNER{FFEQNO, EAFUNDED 8Y QUU )  EXTERNAL () AQUU. FILE No _ADESIGN CHECK RPEQNo. DATE ACONsTRUCTIONmanacer  sicnature oaTe A TANK INSTALLATION 486/5,5-0304-1 33 A J
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Cco4 Vns:rxne 0.5mm? 2C PVC /PVC 10 Flowmeter Convertor Flowmeter Sensor Power Supply
£
F
7/
a AS CONSTRUCTED DETALS )
1 CERTIFY THAT THE "AS CONSTRUCTED" DETAILS
6 SHOWN ON THIS PLAN ARE A TRUE AND ACCURATE
RECORD OF THE WORKS,
SIGNED. DATE; Z# ;zé é
NAME of SIGNATORY.
. RPEQNo or LICENCE: 12081
COMPANY NAME: J & P RICHARDSON Ind
START DATE: JUNE 2015 FINISH DATE: FEBRUARY 2048
@ 3
& \‘ J. & P. RICHARDSON
H.E%ls. mCONlle TORS AND ENGINEERS
ABN. 2 01 952 105
114 CAPBELL AE WACOL QLD 4076
L P (07) X7 29m
AL (07) 32n 3623
ML e com oy
\JPR Project No.: E15-(89875 W,
' !
]
NAME SIGNATURE DATE
- ? : QUEENSLAND URBAN UTILITIES DELEGATE
Registered Professional Engineer of Queensland (AUTHORISED FOR 12 MONTHS FROM DATE SHOWN)
iy MR. J. F. LESTER
RPEQ 12981
DIV: ELECTRICAL ﬁ%ﬂb ) | .
Signarurez_m pate:30)3) /6 [ AS CONSTRUCTED ] n Utl |tleS
\ A K73
4 B i FUNDING “Yorasteo LLE Yr siori 2075 | Y Asserprosct FOREST HILL S.T.P. [ orawno e SHEET:No:' 3U0F:<)
a | 318 ds consTRUCTED PH |RM | L DESIGN W.0 No ORAFTING CHECK | R. MIOTTI DESIGN RPEQ No. DATE | APPROVEDBY SIGNATURE  DATE RAILWAY TERRACE EQUIPMENT & QUEENSLAND URBAN UTILTIES DRAWING No | AMEND
0 | 1115 | FOR CONSTRUCTION pH |RM | JL | RM |CONSTRUCTION W.0. No| CAD FILE 55004 152-A0WG J LESTER 12081 27-11-15 HYPOCHLORITE CABLE SCHEDULES 486/5/5‘0304‘1 52 A
\Mo.| oaTe AMENOMENT [bRAFTED [Descres] wPEa 0. | WPROVEDA FUNDED BY QUU ) EXTEANAL () \QUU FILENo __\DESIGN CHECK RPEQ Mo DATE JconsTRucTionmasscer  sionature oate A TANK INSTALLATION AL )
1 | 2 | 8 | b | 5 | 6 | ? | 8 0 | 10 | 1 | 12 | 13 | 4 | 15 | 10

-

Q-Pulse Id: TMS1598

Active: 27/04/2016

Page 90 of 91




ST52 Forest Hill STP - Hy[.)ochlorh‘e Tank Replacement - OM Manual

7

?

10

RESERVED FOR PIPING & INSTRUMENTATION DIAGRAM

Registered Professional Engineer of Queensland

AS CONSTRUCTED DETAILS

A

RECORD OF THE WORKS,
SIGNED. DATE:

| CERTIFY THAT THE "AS CONSTRUCTED' DETAILS
SHOWN ON THIS PLAN ARE A TRUE AND ACCURATE

NAME of A Y. NLESTER
RPEQ No_or ICENCE: 12681

COMPANY NAME: J & P RICHARDSON Ind

START OATE: JUNE 2015 FINISH DATE: FEBRUARY 2016]
J

\
’

S ABN 23 001 952 5
N 114 CAPBELL WE WCOL QD 4076

J. & P. RICHARDSON

‘ INDUSTRIES PTY LTD
\_@ ELECTRICAL CONTRACTORS AND ENGINEERS

<

PR (07) 3 29m
K (07) 320 se3
DAL préprooma
\JPR Project No.. E15-C83875 Z
= K
NAME SIGNATURE DATE

QUEENSLAND URBAN UTILITIES DELEGATE
(AUTHORISED FOR 12 MONTHS FROM DATE SHOWN)

MR. J. F. LESTER —
RPEQ 12981 ENS
DIV: ELECTRICAL §UEENSLAND _
Spature oot | as constructED ||\ UrbanUtilities
N Z
% Y FUNDING Yorarten P HOUSTON “Yr. morTi 20745 Y Y assemprovecT FOREST HILL S.T.P. [ orawne e W EETNG 4 OF 4 R
a | 316 [ asconstructeD RM | uL DESIGN W.0. No DRAFTING CHECK | R. MIOTTI DESIGN RPEQ No. DATE | APPROVED BY SIGNATURE _DATE RAILWAY TERRACE PIPING & QUEENSLAND URBAN UTILITIES DRAWING No. | AMEND
O | 11 15 | FOR CONSTRUCTION RM | JL | RM | CONSTRUCTION W.0. No) CAD FILE S50004153ADWE J LESTER 12081 27-11-15 HYPOCHLORITE INSTRUMENTATION 486/5/5'0304'153 A
\No.| DATE AMENDMENT [breeTeD |pEssanedfea o |PPROVEDA FUNDED BY QUL &) EXTERNAL () AQUU FILE No. __\DESION GHECK RPea o oate )constructiovmanacer  sionature oA A\ TANKINSTALLATION A DIAGRAM A )
1 | 3 | 4 | 5 | 6 | 7 8 9 | 10 | i) | 12 | 12 | 14 | 15 | 18

Q-Pulse Id: TMS1598

Active: 27/04/2016

Page 91 of 91

|





