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1.1 General Workplace Health and Safety 

The Workplace Health and Safety Act (1995) sets out the laws about 

Workplace Health and Safety for all workplaces, workplace activities and 

specified high risk plant. The Electrical Safety Act (2002) sets out the laws 

covering electrical safety. Nothing in this document is designed, in any way, to 

undermine the authority of the Acts. 

All reasonable care must always be taken to ensure the plant is without risk 

to the health and safety of personnel operating and maintaining plant and 

equipment. 

Employers have an obligation to ensure the workplace health and safety of all 

personnel at work. 

It is employer responsibility to ensure that all persons entering or working on 

the premises use appropriate personal protective equipment. 

Personal protective equipment includes gloves, safety glasses, hard hats, ear 

protection, safe foot ware and, where necessary, specialist protective clothing 

for hazardous areas. 

Any item of equipment should always be isolated before maintenance or 

repairs commence to ensure that inadvertent operation of the item does not 

result in risk to the health and safety of any person. 

Where the item is isolated, any total or partial shutdown should not allow a 

hazardous situation to be created. 

Where the item cannot be isolated, another person should be stationed at the 

controls of the item and an effective means of direct communication should 

exist between the persons carrying out the maintenance and the person at the 

controls. 
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General Operating Principles 

All persons working the premises must be qualified Electrical Engineers or 

electrical trades persons capable of performing the required tasks 

competently. All personnel must also be familiar with plant and equipment. 

Adequate information, instruction, training and supervision must be provided 

to enable personnel to perform work without risk to health and safety. 

Work in an orderly way. 

Plan work in advance to avoid hazardous situations. 

Warn others of any hazards. 

Make inquiries before starting work, particularly on any unfamiliar 

installation or equipment. 

Before any work begins ensure that any instructions received or given are 

fully understood. 

Concentrate on the task on hand. 

Do not distract others or allow yourself to be distracted by foolish actions. 

Work from a safe and convenient position that provides a maximum working 

space that you do not have to over reach, you cannot slip, trip or stumble and 

so endanger yourself and others. 

Keep the working area tidy and free of unwanted materials and equipment. 

Use insulated tools where possible. 

Inspect tools and equipment regularly and ensure that any necessary 

maintenance is carried out. 

Keep yourself in good health. 

Do not work if ill or over tired, to the extent that your concentration, 

movement or alertness is affected. Illness or fatigue can endanger yourself 

and others. 
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1.2 Project Overview 

Contract BW70103-033 was for the manufacture and testing of (1) new pump 

station switchboards for Nudgee beach Brisbane. 

Equipment provided by SJ Electric ensures safe and efficient operation of the 

pump stations. Equipment supplied and installed by SJ Electric includes: - 

Switchboards 

Instrumentation 

Civil Works 

The switchboard incorporates the latest technology in motor control, power 

monitoring, and instrumentation. It is important engineers, technicians and 

operators are familiar with the equipment installed before attempting any 

adjustments, modifications or maintenance. 

The following Sections of this manual contain a comprehensive description of all 

equipment supplied, by SJ Electric. It is recommended that this manual be 

referred to before carrying out any work on any equipment 
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1.3 Plant Maintenance 

To ensure proper operation of the plant the following should be observed: - 

The plant should be kept clean and tidy at all times. Not only is this of 

aesthetic value, it extends equipment life. 

Check that all plant and equipment is operating correctly. Correctly operating 

equipment promotes overall plant efficiency. 

All items and areas of equipment should be hosed down and cleaned 

regularly. 

WARNING 

Avoid directly hosing any drive motor or electrical item. 

All maintenance, service, modifications and significant deviations from 

Normal operating conditions should be recorded in the Plant Service Log 

After a month of operation, check the tension of all bolts associated with the 

plant and thereafter periodically. Bolted connections on painted surfaces can 

loosen due to thinning of the paint underneath the bolt head-bearing surface. 

Motor mounting bolts and other bolted connections subjected to vibration 

should be periodically checked for loosening. 

WARNING 

Before starting work on any item ensure that the power supply is 

isolated, tagged off, and the item cannot be started. 

The importance of preventative maintenance cannot be over-emphasized. 

Regular maintenance and suitable care of the equipment will ensure a long 

and reliable service life of the equipment. 

Many stoppages can be avoided by following the recommended maintenance 

procedures. Do not wait until you hear the grinding of equipment that has 

broken down. If you see any item wearing down, replace it, before it causes 

damage to other associated items. 
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Preventive Maintenance 

Maintenance procedures recommended to extend switchboard life are 

outlined as follows: - 

Switchboard exterior should be regularly wiped down with a solvent 

base cleaner such as "Spray & Wipe". This will ensure longevity of the 

powder-coated surface. 

Accessible areas like distribution boards and motor starter panels 

should be cleaned with a vacuum cleaner to remove dust and foreign 

matter. 

RTU panels should be maintained as dust free as possible. Dusting 

with a dry rag is recommended - taking care not allows dust inside the 

I/O modules or processor. 

When removing or installing RTU modules care should be taken to 

ensure that power is turned off to the rack before modules are 

removed or installed. 

Connections and efficient operation of circuit breakers, contactors and 

isolators should be checked every 12 months - especially where 

connected to busbars. 

Busbar connections should be checked every 12 months. 

Globes for indicator lights should be checked on a weekly basis with 

any faulty lamps replaced. 

Cubicle Fans Filter should be inspected and cleaned frequently. 
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1.4 Electrical Control System 

General Description 

The switchboards are manufactured from 3mm aluminium and are 

suitable for location outdoors; the switchboards have been designed by 

Brisbane Water and contain several separate sections including: 

Incoming Section. 

Metering. 

Motor Starter Section. 

Distribution Section. 

RTU Section. 

1.5 Control and Monitoring System. 

The control and monitoring of the system is performed by the Brisbane 

Water telemetry system and was not included in this contract. 
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TECHNICAL DATA SHEET 

For 

SEWAGE PUMP STATION SP210 
Nudgee Beach 

Equipment Type: 

Location: 

Model Numbers: 

Manufacturer: 

Supplier: 

Circuit Breaker 

Main Incomer 
Pump Circuit Breakers 

XS400 

Terasaki 

NHP Pty Ltd 
25 Turbo Drive 
Coorparoo QLD 4151 

Ph: 07 3891 6008 
Fx: 07 3891 6139 

2.1 
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TERASAKI 
Innovators M Protection &Analogy 

TemBreak MCCBs 

XS400 series thermal magnetic type 

Adjustment range 63 - 100 % of nominal current rating. 

Standards AS 2184/AS/NZS 3947-2. 

Adjustable thermal and magnetic trip. 

XS400CJ (35 kA) 3 pole 
Ampere 
rating Min Max Cat. No. 

250 160 250 XS400CJ 250 3 

400 250 400 XS400CJ 400 3 

400 Non-Auto (5 kA for 0.3 sec) 1) Refer page 5 - 48 

XS400CJ (35 kA) 4 pole 

250 160 250 XS400CJ 250 4 

400 250 400 XS400CJ 400 4 

XS400NJ (50 kA) 3 pole 

250 160 250 XS400NJ 250 3 

400 250 450 XS400NJ 400 3 

XS400NJ (50 kA) 4 pole 

250 160 250 XS400NJ 250 4 

400 250 400 XS400NJ 400 4 

Dimensions (mm) 
Description Height Width Depth kg 

XS400CJ/NJ 3 pole 260 140 103 4.7 

4 pole 260 185 103 6.1 

Dpi 

dd id 
. 

.1 

._. 

P ° P ° P 

Notes: 1) Load-break isolating switch only - no protection. 
2) MCCBs only. 
3) Poles in series. Refer applications Section 13. 

Short circuit capacity 
Model I/C Voltage 

XS400CJ 35 kA (AS 2184) 415 V 50 Hz 

XS400NJ 50 kA 415 V 50 Hz 

DC use 3) I/C Voltage 

XS400CJ 40 kA 250 V DC 

XS400NJ 40 kA 250 V DC 

Refer to ratings chart at the front of this section. 

For ratings to AS/NZS 3947-2 and AS 2184, and Ics /Icu. 

Cross reference table Section 

Accessories 6 

Selectivity & cascade 13 

Application data 13 

Characteristic curves 7 

Motor starting 13 

Connection & mounting details 7 and 8 

Detailed dimen. - MCCB only 7 

- motor operators 7 

Product extensions Section 

Chassis (TemWay, MHC, UHC) 6 

TemCurve 13 

Residual current relays 11 

Base standards Approvals 

I EC 60947-2 ASTA/UK, Aust. standards 

BS EN 60947 Part 2 Marine 

VDE 0660 Part 1 NK/JAPAN 

AS/NZS 3947-2/Aust./NZ Lloyds R/UK 

AS 2184-1990/Austral i a 2) ABS/USA 

JIS C 8372/JAPAN GL/GERMANY 

JEC 160/JAPAN BV/FRANCE 

DNV NORWAY 

5 -29 
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0 Innovators In Armenian Technology 
TERASAKI 

Standard TemBreak circuit breaker 
Selection guide 

'71,u XM30PEI X5125G5 X5125CJ X5125N5 X5125NJ 
Ampere frame 30A 125A 125A 

Number of poles 3P 1P') 2P ') Li 3P 4P Li 1P ') 2P 3P 4P 

Outside view 

Notes: 

') 1 Pole breaker only, XS125CS and XS125NS respectively. 

') 2 pole breaker is a 3 pole breaker with the centre pole omitted, 

e. 

Supplied as standard. 0 Optional standard. 

Yes o 

Indent only 

tr available. labl - Not available I II I II 
Rated current (A),In NRC 

ASR 

Rated current at 40C 

AC RATED INSULATION VOLTAGE 

- Nominal rated current 

- Adjustable setting range 

I C NRC ASR NRC KRC ASR 

r, - min max min max 

(U) 

07 1.0 1 50 20 12.5 20 16 50 20 12.5 20 
1.4 10 63 32 20 32 20 63 32 20 32 
2.0 12 80 50 32 50 25 80 50 32 50 
2.6 r 100 63 40 63 32 100 63 40 63 

4.0 lf . 125 100 63 100 40 125 100 63 100 

5.0 125 125 125 80 125 

690 

AC RATED BREAKING CAPACITY 

IEC 60947-2 (lcu] IEC 

AS/NZS 3947-2 [ICU) AS/NZS 

Note: Rated Impulse withstand 

Uimp (kV) is 8kV on all XS, 

sym RMS RAJ 

60947-2 [ICs] 1100V 

3947-2(lcsj 1000V 

voltage 690V 

XE and XH MCC13's -660V 
5000 

440V 

415V 

- 
- 

. 

- 
- 5/2.5 

- 5/2.5 

- 1' 7.513.8 12/6 

85 

j 85 

10/5 _,,4 22/11 22/11 

25/13 25/13 

400V I 85 25/13 25/13 

380V 

240V 

440V 

85 . 30/15 30/15 

125 

j 85 

25/13 - = 

AS 2184 M IF' 
It r 
1 
IF 
lk 

_.,..6. 

TO 

11111M11111111111MINE, 
-111111111111MIIIIMIW- 

AIL - 111111.1111.1r 
CS, MINIIIMIL 
ARC 1.1.1111111.111161.6. 

90 MI 
15 ' MI 

...._ . . 

- 15 _ 

_ 

415V 

600V 

480V 

85 

85 

85 

- 

- 

78 

NEMA AB-1 

Inst 

BREAKING 

(kA) 

SHORT 

without 

DC RATED 

240-6900 

250V 

CAPACITY 125V 15 20 

RATED TIME CURRENT RMS (kA] pew] - 
DIMENSIONS (mm) 

30 

155 

86 

104 

0.51 

90 120 Li a 30 90 120 

il 
b 148 155 

c 98 86 

d 116 104 

Weigh (kg) marked standard tyke 1.3 . 1,3 1.58 0.51 1.3 1.58 

CONNECTION AND MOUNTINGS 

front 
connect (FC) 

rear 

connect (RC) 

plug -in (PM) 

draw-out (DO) 

terminal screw 

attached flat bar - - O - 0 
solderless terminal (PWC) o 0 0 
bolt stud o - 0 0 
flat bar stud - - - 
for switchboard 0 - 0 - 0 
for distribution board - 0 

- 
STANDARD FEATURES 

I- contact indicator 

trip button 

PROTECTIVE FUNCTIONS 

- 
___ 

LElectromciVe 
Adjustable 

Adjustable 

Trip indicators 

Thermal-ma 

thermal 

LTD, STD & INST - - - - 
GFT or Adjustable 

(option) (contacts) 

ruetic/pe 
and fixed magnetic 

PTA (option) - - - 
- - - 

fixed 

trips - 
thermal and adjustable magnetic trips 

magnetic trips 

- 
- 

- 
- adjustable thermal and fixed 

adjustable thermal and magnetic trips - - - 
ACCESSORIES (option) CODE 

Internally 

mounted 

auxiliary switch AUX 

alarm switch ALT - - 
shunt trip SHT 

undervoltage trip UVT - - - 
Externally 

mounted 

motor operator MOT - 
external panel mounted type XFE - - 
operating breaker mounted type TFJ - - 
handle variable depth type KIM - - 
IP 65 handle variable depth type TLK - - 
extension handle - 
mechanical interlock front type - - 
mechanical interlock rear type - - 
mechanical interlock cable type - - 
key interlock - 
handle holder 

handle lock 

captive padlock attachment - 
terminal cover front connect type - - 
terminal cover rear/plug-in type - - 
interpole barriers - 
accessories lead terminals - - 
OCR sealing kit - - - 

5 - 2 
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a TERASAKI 
Innovators in Protraian Technology 

Standard Tem Break circuit breaker 
Selection guide 

XH125NJ XE225NC XS25ONJ XH25ONJ XS400CJ XS400NJ 
125A 225A 250A 250A 400A 400A 
3P 4P 3P 313 4P 3P 413 313 41. Li 3P 4P 

min 

4 
m max min max 

. . 
ASR 

mm max min max 
20 12.5 20 125 200 160 100 160 160 100 160 250 160 250 250 160 250 
32 20 32 150 250 250 160 250 250 160 250 1 400 250 400 400 250 400 
50 32 50 175 

63 40 63 

100 63 100 

-1 125 80 125 

690 690 690 690 690 690 
ICU/ICS ICU/ICS 

- - - - 
- - - - - 
8/4 8/4 15/7.5 16/8 
8/4 8/4 15/7.5 16/8 
25113 10/5 22/11 25/13 22/11 
42/21 15/7.5 25/13 42/21 30/15 42/12 
50/25 15/7.5 25/13 50/25 30/15 50/25 
50/25 18/9 25/13 50/25 35/18 50/25 
50/25 18/9 35/18 50/25 35/18 50/25 
85/43 

50 

50 

25 

42 

40 

40 

25/13 50/25 85/43 50/25 85/43 
15 30 50 36 50 
18 35 50 36 50 
- 22 25 22 30 
15 25 42 30 42 
- - - - - 
10 40 40 40 40 
15 40 40 40 40 

90 120 105 105 140 105 140 140 185 140 185 
155 165 165 165 260 260 
86 67 86 103 

2.6 

103 103 
104 

1 -58 

82 107 124 

21 
131 131 

1.3 1.4 1.85 2.4 4.7 6.1 4.7 6.1 

1 

1 

- 

- - 

_ - _ 

- _ - _ 
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Section 7 
MCCB operational characteristics & dimensions 

Thermal - magnetic MCCB characteristics 
Time / current characteristics thermal - magnetic MCCBs 

Electronic MCCB characteristics - settings 
PTA - Pre-trip alarm option 
GF - Ground fault / 4th CT option 
LED trip indication options 
Time / current characteristics electronic MCCBs 

OCR checker for electronic MCCBs 

Tem Curve selectivity software 
MCCB dimensions with and without motors fitted 
AC Watts loss - 3 pole MCCBs 

Page 

7 - 2 to 7 - 4 

7 - 5 to 7 - 10 
7- 11 to 7 - 14 
7- 15 to 7 - 19 
7- 16 to 7 - 19 
7- 18 to 7 - 19 
7- 20 to 7 - 22 

7 -23 
7 -24 

7- 25 to 7 - 50 
7 -51 

7 - 1 
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TERASAKI 
Innnvaton in Prownon Techno 

MCCB Technical data 
Thermal Magnetic MCCBs 

Thermal-Magnetic MCCBs are available from 125 AF to 800 AF. Depending on the type of MCCB thermal 

and/or magnetic trip setting may be adjustable. 

MCCB type 
Fixed 

thermal 
Adjustable 

thermal 
Fixed 

magnetic 
Adjustable 
magnetic 

XS125CS, XS125NS 

XS125CJ, XS125NJ 

XH125NJ, XH125PJ, TL100NJ 

XH160PJ 

XE225NC 

XS25ONJ, XH25ONJ 

XH250PJ 

XS400CJ, XS400NJ, XH400PJ, TL25ONJ 

XS630CJ, XS63ONJ, XH630PJ 

XS800NJ 

XH800PJ 

Note: Yes 

- No 

Access to setting dials 

From 125 AF to 250 AF the thermal adjustment is visible from the front of the MCCB. At 400 AF and above a protective cover must be 

removed to gain access to the settings. To achieve access to the settings, the cover screw under the 'sealed' label must be removed. 

To adjust the individual trip settings, turn the setting dial with a flat bladed screwdriver. 

Once set, secure the cover and apply a new sealing label. 

XH25ONJ 

wigging/ 
XS400NJ XS400NJ (cover removed) 
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TERASAKI 
In:fowlers in Protecdon Technology 

MCCB Technical data 

Thermal Adjustment 
Tem Break MCCBs have a wide thermal adjustment range, one of 

the largest on the market. The rated current 'I,' is continuously 

adjustable from 63 % to 100 % of its nominal current 'In'. There 

are three main points of calibration marked at 63 %, 80 % and 

100 %, as shown in the diagram below. 

A 

E 

0.63 0.8 1.0 

Thermal adjustment range 

0.8 

0.63 1 

x 1,1 

Current x In 

Examples 

Magnetic Adjustment 
The magnetic adjustment is available on MCCBs of 400 AF and 

above. The magnetic setting 'I.' is continuously adjustable from 

500 % to 1000 % of its rated current in'. There are five main 

points of calibration marked as multiples of In; 5, 6, 7.1, 8.5 

and 10. These are shown in the diagram below. 

al 
E 
I- 

x5 
x6 x7 

X8 5 x10 

Magnetic adjustmen range 

Current x In 

1. XS125NJ/125A MCCB set at Il = 0.8, the rated current is calculated as 125 x 0.8 = 100 A 

2. XS400NJ/400A MCCB set at I. = 6, the magnetic setting is calculated as 400 x 6 = 2400 A 

3. XS63ONJ/630A MCCB set at Il = 0.8 and I. = 5.0 

The rated current is calculated as 630 x 0.8 = 504 A 

The magnetic setting is calculated as 630 x 5 = 3150 A 

Note that the magnetic setting is a multiple of the nominal current In and not the rated current Ir. 

All thermal and magnetic trip settings are expressed as AC RMS values. 

All MCCBs are calibrated at 45 'C unless otherwise specified. 

Pr.r'Anr. with adjustable magnetic trip 

Rated Magnetic trip current (A) 

Breaker current (A) Scale 10 8.5 7.1 6 5 

XS400CJ 250 2500 2125 1775 1500 1250 

XS400NJ 400 4000 3400 2840 2400 2000 

XH400PJ 400 4000 3400 2840 2400 2000 

XS630CJ 400 4000 3400 2840 2400 2000 

XS63ONJ 630 6300 5355 4473 3780 3150 

XH630PJ 630 6300 5355 4473 3780 3150 

XS800NJ 800 8000 6800 5680 4800 4000 

XH800PJ 800 8000 6800 5680 4800 4000 

Note: Settings; 3-poles can be adjusted simultaneously with one adjustment dial. 

7 - 3 
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0 TERASAKI 
Innovators In Prate Ion Dann Lply 

MCCB Technical data 

Time/current characteristic curves Example 1 

4 
3 

2 

1 

50 
40 

30 

20 

10 

6 
5 
4 

3 

2 

so 
40 

30 

20 

10 

a 

5 
4 

3 

2 

1 

0.8 
O6 
0.5 
0.4 
0.3 

0.2 

01 
0.08 
0 06 
0.05 
0.04 
0.03 

0.02 

0.01 
0.008 
0 006 

3L. 0 005 

:1 F H 
9i g §FFF,EE 

Min 

z Ma 

Percent Rated Current 

The XS25ONJ set at its maximum thermal setting of 

250A experiences an overload of 1000A. What would 

be the tripping time? 

Solution 

As the axis are 'percent' rated current the overload as 

a percentage to rated current is 

100 A = 400 % 

250 

The maximum and minimum on the curve are the 

tolerance bands. Therefore at 400 % overload the 

tripping time would be as follows: 

Maximum trip time - 30 seconds 

Minimum trip time - 10 seconds 

Average trip time - 20 seconds 

Due to strict quality control of the manufacturing and 

calibration processes, the characteristic curve of most 

MCCBs will follow the 'average' curve within the 

tolerance band. 

Ambient compensating curves Example 2 

130 

a) 

t" 120 

C 
2.2 

110 

C 

ae) 100 

93% 

90 
Calibrated at 40 °C - 0 

45 °C - 5 

160-250A max) Calibrated 
temperature 

/160-250A(min.) 

10 20 30 40 50 
15 25 35 45 55 

Ambient temperature (°C) 

60 
65 

The XS25ONJ is calibrated at 250 A for 45 .0 ambient. 

If the temperature rose to 55 'C what effect would 

this have? 

Solution 

At 55 'C the ambient compensating factor is 93 %, 

i.e. 250 x 0.93 = 232.5 A 

I n other words the XS25ONJ would act as an MCCB set 

at 232.5 A, in 55 'C. 
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TERASAKI 
lawevetors IN Protection Tech.*, 

MCCB Technical data 

XS125CS, XS125NS 

Time/current characteristic curves 

0 

0 

4 
3 

2 

50 

30 

20 

10 
8 

6 

5 
4 

3 

2 

1 

50 
40 

30 

20 

10 
8 

6 
6 
4 

3 

2 

1 

0.8 
0 8 

0.6 
0.4 

0.3 

0.2 

0.1 

0.08 

006 

Magnetic trip current 

Rated currant Magnetic bipcurrent 

1.41 (A) 

16 1. 20842 
260.52 
325:65 

20 

25 

32 420x84 
40 520.104 

- 50 650-A30 

820.164 
1040.208 

63 

8o 

100 1300.260 
125 1550.310 

Max 

Min 

1 

3 

1 

1 

t 

1 

i . 

1.._-.. 

125 I. 

20- 00A 

1 

3 

ii 
' 1 

0.05 
0.04 

0.03 \''..s..............,4 I 

0.02 

D.01 

.000 
ON 

I 

i 

3 
006 

a s 8 ":1 F 2 & & & & & & & I 11 1 8 888 8 8 2 §8 8 

Percent Rated Current 

Ambient compensating curves 

140 

130 

120 

C 

110 

a) 

100 

90 

80 

Calibrated at 40 °C - 0 
45 °C - 5 

16.40. 83. GOA 

10 20 30 

15 25 35 

XS125CJ, XS125NJ, XH125NJ, 
XH125NJ 
Time/current characteristic curves 
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20 
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0.3 
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0.1 
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0.05 
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0.03 
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0.01 
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Magnetic trip current 

Rated current 
(A) 

20 

32 

50 

83 

100 
125 

Magnadc trip anew 
(A) 

260a52 

420x84 
650:130 
820.184 
130(1,260 
1550.310 
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f 

125A 

120. 32,50 , 63, 100A 
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^:' g A 8 8 88 §81 § 11f 11111 

Percent Rated Current 

Ambient compensating curves 
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140 

130 
Calibrated 

temperature 
120 

110 

C 

(t)) 100 

90 

40 50 60 
45 55 65 80 

L. ENNIME 500. 208 ) 

IMEME11 
rM..:76 

Calibrated 
temp rature 

--FailM211111 
IMEKA=Epll1101 

2SA ) 

Ambient temperature (°C) Calibrated at 40 °C - 0 10 20 30 40 50 60 
45 °C - 5 15 25 35 45 55 65 

Ambient temperature (°C) 
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0 TAMAN 
MCCB Technical data 

XE225NC 
Time/current characteristic curves 

T 
:25 2 

A,- 1 

50 
40 

30 

20 

4 1: 

6 
5 
4 

3 

2 

ID- 1 

50 
40 

30 

20 

1: 

5 
4 

3 

2 

0.8 
0.6 
0.5 

5 0.4 

0.3 

0.2 

0.1 
0.08 
0.06 
0.05 
0.04 

0.02 

0.01 
0.006 

0.006 
_V_ 0.005 

288 § § HI1P 

Magnetic trip current 

Rated current 

(R) 

Max 

Min 

Magnetic top current 
(A) 

125 1250=250 

150 1750=350 

175 1750=350 

200 2000=A50 

225 2250.450 

Percen Rated Current 

Ambient compensating curves 

130 

90 
Calibrated at 40 °C - 0 

2250 Calibrated 
temperature 

10 20 30 40 50 
Ambient temperature (°C) 

XH160PJ, XS25ONJ, XH25ONJ 
Time/current characteristic curves 

aC 

1 

I2 
1 

SO 

40 

30 

20 

1: 

4 

3 

2 

1 

50 
to 
30 

20 

10 
a 

6 
5 

3 

2 

1 

0.8 
05 
0.5 
0.4 
0.3 

0.2 

0.1 

0.08 
0.06 
0.05 
0.04 
0.03 

0.02 

0.01 
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0.006 
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Magnetic trip current 

Rated current (A) 

NRC 

Megnalictripcunwt 
(A) 

160 1760.176 
260 2750.275 

,/ Mao 

M In 

221:2' 53 1.1 111.111 I lim 
Percent Rated Current 

Ambient compensating curves 

130 

C 

100 
0 

90 
60 Calibrated at 40 °C - 0 

45 °C - 5 

160, 2500 max) 

Calibrated 
temperature 

160 2500 (00,) 

N 
10 20 30 40 50 
15 25 35 45 55 

Ambient temperature (°C) 

60 

65 
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TERASAKI 
Immersion im Prerenlen Technology 

MCCB Technical data 

XH250PJ, XS400CJ, XS400NJ, 
XH400PJ 
Time/current characteristic curves 

E 

rA 

a 

t 3 

2 

1 

50 
40 

30 

20 

10 
s 

s 
5 
4 

3 

2 

1 

50 
40 

30 

20 

10 
13 

5 
4 

3 

2 

1 

0.8 
0.6 
0.5 
0.4 

0.3 

0.2 

0.1 

0.08 
0 06 
0.05 
0.04 

0.03 

0.02 

0.01 
.008 
006 
005 

Magnetic trip current 

Rated current (A) Magnetic trip current 
(A) NRC 

250 2500:250 
400 4000400 

Min 

Adjustable setting range or 

magnetic tnp. Five stages 

within this range. 

14 

55 010 

13 F F. s a 
Fs Fl 

a F &,..&&& F & 1 g Ili 
Percent Rated Current 

Ambient compensating curves 

140 

cr, 

.771 130 

f'2 

120 

C 

P° 
a) 110 

a_ 

100 

250A mri. 
4000 min. Calibrated 

temperature 

90 

Calibrated at 40 °C - 0 

250A max. 
400A max. 

10 20 30 40 50 
Ambient temperature (°C) 

60 

XS630CJ, XS63ONJ, XH630PJ 

Time/current characteristic curves 

0 

a 

T 

I 

50 
M 
30 

20 

10 

3 

2 

50 
40 
30 

20 

3 

2 

1 

0.8 
0.6 
0.5 
0.4 

0.3 

0.2 

0.1 

0.00 
0.06 
0.05 
0.04 
0.03 

0.02 

0.01 
0.008 
0.006 
0.005 

m5(8 E &&& FIi& 
Percent Rated Current 

Min 

Magnetic trip current 

Rated current (A) 

NRC 

400 
630 

Magnetic trip current 
(A) 

4000±400 
63005630 

Adjustable setting range or 

magnetic trip. Five stages 

within this range. 

55 510 

1 

Ambient compensating curves 

130 

o) 

(-.6 120 

71.). 

5 110 

C 
8 
6 100 

a. 

90 
Calibrated at 40 °C - 0 

45 °C - 5 

(min) 

Sake 

Calibrated 
temperature 

10 20 30 40 50 60 
15 25 35 45 55 65 

Ambient temperature (°C) 
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0 Innovatory In Protection Technology 
TERASAKI 

MCCB Technical data 

XS800NJ, XH800PJ 
Time/current characteristic curves 

2 

1 

50 
40 
30 

20 

3 

2 

1 

50 
40 

30 

20 

1: 

6 

3 

2 

1 

0.6 
0.6 
0.5 
0.4 
0.3 

0.2 

01 
0.08 
0.08 
0.05 
0.04 

0.03 

0.02 

0.01 
0.008 

wssas F ERR §§3F1§§ 11111 

Magnetic trip current 

Megnsde trip current Rated current (A) 

NRC (A) 

800 8000,800 

Min 

Adjustable setting range or 

magnetic tr. p. Five stages 

within this range 

10., 

Percent Ra ed Current 

Ambient compensating curves 

130 

cr, 

120 

C 

t 110 

C 

2, 100 
n_ 

Calibrated 
temperature 

90 

Calibrated at 40 °C - 0 
45 °C - 5 

10 20 30 40 50 

15 25 35 45 55 

Ambient temperature (°C) 

60 

65 

XM3OPB 
Time/current characteristic curves 

1 
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3 

2 

, 
so 
40 

30 

20 

10 
8 

8 
5 

2 

1 

so 
40 
30 

20 

10 
3 

3 

2 

1 

0.8 
0.6 
0.5 
0.4 
0.3 

0.2 

0.1 

0.08 
0.08 
0.05 
0.04 

0.03 

0.02 

0.01 
D.008 

Motor output (kW) and Rated current (A) 

(A) 
(kW) (kW) 

200V 400V (A) 200V 400V 

0.7 - 0.2 a 1.5 3.7 

1 4 0.2 0.4 10 2.2 

0.75 12 - 5.0 

2.8 0.4 - 
4 0.76 1.5 

6 2.2 

Max. 

Min. 

0 008 
D.005 

Percent Rated Current 

Ambient compensating curves 

250 
E 200 

C 
(1) rj) 150 

c 
125 

a 100 
90 

Calibrated at 40 °C - 0 10 20 30 40 50 

45 °C - 5 15 25 35 45 55 
Ambient temperature (°C) 
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. 'TERASAKI 
&newton iv Protection Technology 

MCCB Technical data 

TL3OF 

Time/current characteristic curves 

2 

5l 

304' 

20 

10 

5 

3 

2 

50 
40 

30 

20 

10 

6 

3 

2 

1 

0.8 
0.6 

0.6 
0.4 

0.3 

0.2 

0.1 
0.08 
0.06 
0.06 
0.04 
0.03 

0.02 

0.01 
0.000 
0.006 
0.006 

§ r= 3 3 3 3 F333,13 1 $1111,1 

Magnetic trip current 

Rated current 
(A) 

Magnetic hip current 

(Al 

16 196,39 

Max 15, 20, 30) 

20 

30 

260:52 
390x78 

Min (15, 20, 30 

Ambient compensating curves 

140 

130 

5:n 

120 

0) 

5 110 

C 
4) 

2,, 100 
0 

90 

80 

15A 

Calibrated 
temperature 

Calibrated at 40 °C - 0 10 20 30 40 50 60 

45 °C - 5 15 25 35 45 55 65 

Ambient temperature (°C) 

TL1OONJ 

Time/current characteristic curves 
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30 

20 
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40 

30 

20 

1: 
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3 
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0.4 

0.3 
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0.1 

0.08 
0 06 
0.05 
0.04 
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0.01 
0.008 
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_t_ 0 005 

F 

Magnetic trip current 

Rated current 
(A) 

20 

32 

50 

63 
100 

Megletictripcunent 
(Al 

260152 

420z84 

6501130 

820:164 
1300,260 

E 3 33E3E1 1 
Percent Rated Current 

Ambient compensating curves 
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130 

120 

a) 

110 
0 

- 100 
fr. 

90 

80 

63A 

Calibrated 
temperature 

Calibrated at 40 °C - 0 10 20 30 40 50 60 
45 °C - 5 15 25 35 45 55 65 

Ambient temperature (°C) 
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0 Innemseets in Protection Patna lov 
TERASAKI 

7 -10 

MCCB Technical data 

TL25ONJ 
Time/current characteristic curves 

T 1 

2 

40 
30 

10 

2 

SO 

40 
30 

20 
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0.5 
0,6 
0.5 
04 
0.3 
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0.1 
0.04 
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001 

Magnetic trip current 

Riad cunant 
(A) 

Magnatictdp amnia 
094 

110 1(00:110 
250 2000.950 

)(10 

Ad ustable setting range - 

of magnetic trip. Five stages _ 

within this range. 

LI 
28 11 .33 331133333.1 1$1 11,311 

Percent Rated Current 

Ambient compensating curves 
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h5 120 
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® TERASAKI 
Innovenhe In Proeocrion Technology 

MCCB Technical data 
Microprocessor based characteristics and adjustments 

Characteristics 

The standard microprocessor based MCCB from Terasaki has the most flexible characteristics on the European market. In addition to the 
standard overload and short circuit protection, there are a number of options available to meet specific applications. 

MCCB type LTD STD INST 

I2T 

Ramp 
Pick-up 

LED 

Test 
port PTA GFT 

internal 
LEDs 

external 
LEDs 

XS400, XH400 ') 

XS630, XH630 3) 

XS800, XH800 3) 

XS1250SE 3) 

XS1600SE 2) 

XS2000NE 

XS2500NE 

Standard on all TemBreak Microprocessor MCCBs 

Note: Standard 

Optional 

- Not available 
') Includes TL400NE & XV400NE 

2) Includes TL630NE to TL1250NE 

3) Includes XV630, 800 & 1250 

Legend Application 

Standard for all 

TemBreak 

Microprocessor 

MCCBs 

LTD Long Time Delay Overload protection, True RMS 

SID Short Time Delay Short circuit protection and selectivity 

INST Instantaneous Short circuit protection, fast acting 

12t RAMP Provides easier grading with downstream fuses 

Pick-up LED Lights on LTD overload, flashes on PTA pick-up 

Test Port Facility for TNS-1 OCR checker for calibration checking 

PTA Pre-Trip Alarm Useful for loadshedding application 

GFT Ground Fault Trip Protection against ground faults 

LEDs Light Emitting Diodes Indication of fault for faster diagnosis 

HI-INST High Instantaneous High inrush applications, increased selectivity 

Access to setting dials 
To adjust the settings on the microprocessor 

TemBreak, the sealed label must be broken and 

the cover fixing screws removed. To adjust the 
individual trip settings, turn the setting dial with 
a flat bladed screwdriver. Align the setting 
required between the black dots marked on 

the dial. 

XH400SE 

Integral leads 

Shunt trip 

Undervoltage 
trip 

Integral leads 

Aux switch 

Alarm switch XH400SE (cover removed) 
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TERASAKI 

MCCB Technical data 
Microprocessor based characteristics - 
adjustments, operation, settings 

Standard time current curves 

TA 

0.8 

-my- 

1.0 * 11 LTD 

30 Ti 
A 

5V 
? 

i= 2 10 12 STD 
-4 *- 

T2 

1 . 

INST 
0.3 4' 

13 

3.4 
*12 

600% of Ii I 

Standard microprocessor adjustments 

CT RATED CURRENT 

In 1250 A 

TEST IN 

0 0 0 0 

A 

BASE CUR. 

1250 

0.63 0.8 1.0 

A 

X Is 

LONG TIME 

0.9 

CURR. 0.7* o. 

SETTING 

0.8 S, 

RATED CUR. (A) 

15 

TIME 
SETTING 

0 I", SEC 
at6xli 

PICK UP 

0 

SHORT TIME 

6 

2\ /10 

x b 

0.15 4'24 ' 

Ts SEC 

INSTANTANEOUS 

3 ns 12 

b xb 

SHORT TIME 121 

OFF ON 

T2 SEC 
atlexis 

Setting Dial Available adjustments 

Each part of the characteristic curve can be 

independently adjusted. This unique adjustability of 

LTD, STD and INST enables the standard 

microprocessor MCCB to achieve more than 200,000 

permutations of its time/current characteristic. 

This makes the TemBreak microprocessor range one of 

the most flexible on the market. 

To complement this range, NHP have developed 

TemCurve selectivity analysis software, which contains 

the full range of TemBreak MCCBs on database, This 

software package highlights the full benefit of having 

highly adjustable microprocessor MCCBs when 

involved with difficult selectivity problems. 

The 12t ramp switch, which is provided as standard, 

assists in discrimination with downstream fuses. 

With the switch off, the STD operates with a definite 
time characteristic: L with the switch on, the 

characteristic alters to a ramp: L , cutting off the 

corner which poses a potential selectivity problem. 

Base current setting lo 0.63 - 0.8 -1.0 x In Amps 

LTD pick-up 11 0.8 - 0.85 - 0.9 - 0.95 - 1.0 x lo Amps 

LTD setting 

STD pick-up 

Ti 5 - 10 - 15 - 20 - 25 - 30 (at 11 x 600 %) Secs 

12 2 - 4 - 6 - 8 -10 x lo Amps 

STD setting 12 0.1 - 0.15 - 0.2 - 0.25 - 0.3 Secs 

INST pick-up 13 3 - 12 - x lo (continuously adjustable) Amps 

Note: A special generator Ti setting adjustment of 1-5 sec (at I, x 600 %), is also 
available. Please contact NHP for details. 
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Is TERASAKI ,.I.InMealow TechNolov 

MCCB Technical data 
Adjustment of TemBreak (electronic type) 
tripping characteristics 

Electronic models of TemBreak come standard with an 8-bit 
microprocessor overcurrent relay (OCR). It is the OCR which 

provides the functions necessary for protection, while 
maintaining a high level of reliability. 

Note: The ground fault trip and pre-trip alarm cannot be used 

simultaneously in a single breaker. 

Front view 

Sealed label 

Spare labels (sealing label) 

Adjustment method 

Cover 

The wide OCR adjustment range allows the circuit breaker to be 

set-up in order to trip under certain conditions. Adjustments can 

be made to the tripping current as well as the tripping time of 

the breaker. 

Figure 1. Electronic OCR adjustment possible 
(with label removed). 

T. 

LONG TIME 

es 

,,,!,r1,,...r....44,,..,-- 
ve v___,7p.ci 

AD ' RATED CUR (Al 

. 
TIME 
SETTING im 

r, SEC 
at 8 x 11 

PICK UP 

SHORT TIME 

6 

.,4,a 
a )3T......../i . 
' ' 

INSTANTANEOUS 

S 
2 

GROUND FAULT 

0.3 

0.1 0.4 

X 1. 

63 

0.2 ..... .4 

o. \ as 

r(. SEC 

PRE TRIP ALARM 

0.11/ ,:: 
0,1e),.° 

Y eh 

... 

44I 

02 SHORT TIME IN 

0.:, o.a 

1.4 see OFF ON 

l 
1 To SEC 

CT RATED CURRENT BASE CUR. 

In 
I i t 1251 A 

TEST IN 

0000 0,63 0.8 1.0 

atlOxla 
x a 

Remove the sealing label, loosen and remove the cover fixing 
screws and remove the cover. To adjust the individual trip 
settings, turn the setting dial with a flat bladed screwdriver. 

Note: Align the groove (end marked with dots) between the bands for 
the required setting. 
For example, the diagram right shows lo = 1.0. 
The I NST and GFT pick-up currents are continuously adjustable. 

Example XS1250NE 

LONG TIME 

0.9 

CUR. 0.8yillikV95 
SETTING 

0.8\ 
xlo 

DOTS 
1.0 

Secure the cover and apply the sealing label. 
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TERASAKI 
Innovators ix Protection Technology 

MCCB Technical data 
Microprocessor based characteristics - adjustments, 
operation and examples 

Overload adjustment 
The rated current of the microprocessor based TemBreak is 

adjusted using two current multipliers. This process achieves 

high accuracy adjustment from 50 % to 100 %. These are the 

LTD pick-up dial (11) and the Base Current (lo) selector switch. 

The rated current (LTD pick-up) is achieved as follows: 

IRATED = In X 10 X 11 

In the example shown on the right the rating would be: 

IRATED = 1250 x 1.0 x 1.0 = 1250 A 

In total there are 15 possible increments of adjustment between 

50 and 100 % as shown below. 

CT RATED CURRENT 

In I 1250 A 

TEST IN 

0 0 0 0 

A 

BASE CUR 

1250 

0.63 0.8 1.0 

A 

LONG TIME 

0.9 

/.0 

RATED (A) 

15 

TIME 9,4 
bo SETTING 

T. SEC 
2160 11 

PICK UP 

SHORT TIME NSTANTANEOUS 

xk 

02 SHORT TIME PI 

02' 

10 
T. SEC OFF ON 

To SEC 
at1Ox 10 

Base current 

Current dial 

Breaker 

rated current 

80 

50 

63 

85 90 95 100 

54 57 60 63 

[----- 

85 

85 

100 

90 

90 

95 

95 

100 

100 

063 0.8 1.0 

80 

x 

80 85 

64 68 

100 80 

80 80 

0.9 

VITN.95 
"V114 

90 95 

L72 76 
72% in this 

example 

Example - Setting!, 

In the example shown on the right, what are all the settings in Amps? 

Solution 

IRATING LTD pick-up = In x 10 x 11 

1250 x 0.8 x 0.9 = 900 A 

STD pick-up = In x 10 x 12 

1250x 0.8 x 4=4000A 

INST pick-up = In X 10 X 13 

1250 x 0.8 x 12 =12,000 A 

GFT pick-up = In X 10 

1250 x 0.1 = 125 A 

(Note that GFT is a function of In and not lo) 

Example - Time/Current curves 

T 

T2 = 100 meet 

LTD 

STD 

11=900A 12=4000A 

INST 

13=12000A 

7 -14 

T. 

o 

LONG TIME 

0.9 

SEIMURRN T.9' 
o.. \ Y 

/V1.0 

' RATED (A) 

15 

TIME 
SETTING bo 

T. SEC 
at6x11 

PICK UP 

SHORT TIME 

2 \ 0 

Is 

INSTANTANEOUS 

3 
S 

.10 

GROUND FAULT 

0.2 03 

(?) 0,,, 

x 6 

0.3 

o.,), 10.8 

To SEC 

SHORT TIME 12t 

o.1.5 
CT RATED CURRENT BASE CUR . 

I 1 

A El 1250 
A II 

TEST IN 

T. SEC OFF ON 

I Tz SEC 0000 0.93 I, 1.0 

anOxIo 
xM 

T o 

a, 
E 

TG= 100 msec 

GFT 

1G=125A I 
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0 TERASAKI 
Insowtorr he Protean'', Teenookly 

MCCB Technical data 
Options (electronic type) TemBreak 

Pre-trip alarm (PTA) 

The PTA continuously monitors the true RMS value of the load current. When 

the load current exceeds the pre-set current (I p) an LED gives local alarm 

that the MCCB is approaching an overload situation. 
Should the current I p be exceeded for 40 secs a (N/0) contact will close to 
provide remote indication and/or load shedding. 

PTA specifications 
Adjustable steps of 70, 80, 90, 100 % of the 

selected rated current [II]. 

Setting tolerance ±10 % 

Note: The long time-delay trip does not operate 'first' 
when the pick-up current is adjusted to 100 % 

of the rated current [11]. 

Operating time (s) lip] 
Output contact 

PTA characteristics 

PTA 
characteristics 

tirriripep(ins? 

. 

MI Ell III I .1.1 1 
11111 

INIMMIIIMMENI 
.11.111111.M.M. 
ZI LTD 

=1INNMOM 

characteristic curve 

I 11! 
I irz.; 

"MI 
I IIIIII 
I 411k 

EIMMM=111. 
1M 
1N 

lk IMO 

PTA pick-up current 
setting range 

I IIIl 11 
I 111 
. ,....... II- 101 

- .....- ...., 
fit E= 

111 111 
70 100 150 % X [I, 

40 secs (fixed definite time-delay) setting tolerance is ±10 % 

Normally open contact, (la) Integral lead is standard length (450 mm) 

Resistive load Inductive load 

Rating of 250 V AC 

contact 220 V DC 

125 VA (2 A max) 

60 W (2 A max) 

20 VA (2 A max) 

10 W (2 A max) 

PTA indication Pick-up LED flickers 

TemBreak 
MCCB 

Output contact (WO) 

0 of the pre-trip alarm 

Essential Load Non-essential Load Non-essential Load 
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TERASAKI 

MCCB Technical data 
Adjustment of TemBreak electronic type OCR 

with ground fault 

Ground fault trip 
The GFT pick-up current is continuously adjustable from 10 % to 40 % of the rated CT current. 

Notes: The ground fault trip and pre-trip alarm cannot be used simultaneously in a single breaker. 
XS400SE, XH400SE are not available with ground fault function. 
When a three pole breaker is used in a 3 phase, 4 wire system, 

a separate CT is required for the neutral line. (refer NHP). 

GFT specifications 

Pick-up current (A): [IG] 
0.2 0.3 

0.1 

1G X lar 

Time-delay (S): [TG] 

0.3 The GFT has a definite time-delay characteristic and is 

0.2i \0.4 adjustable in steps of 0.1, 0.2, 0.3, 0.4, 0.8 s. Total clearing 

time is +50 ms and resettable time is -20 ms for the preset 

0.1 
I 

0.8 
time delay. 

GFT characteristics 

TG SEC 

0.4 

Continuously adjustable from 10 to 40 % of the rated CT 

current (Ict) setting tolerance is ± 15 % 

Tripping 
lime (s) 

0.8 

0.1 

\.; V 
GFT pick-up 
current setting range 

a. 

4th CT for GFT 

Rating (A) Type 

2500 UX0Y0007A 

2000 UX0Y0006A 

1600 UX0Y0005A 

1250 UX0Y0004A 

1000 UX0Y0003A 

800 UX0Y0002A 

630 UX0Y0001A 

N 
L_ 

Dimensions (mm) 

Rating (A) A B C 

-C- 

rip 

CH 
hole dia 

D I 

E F H CH M 

10 40 %x (Icr) 
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® TERASAKI 
&nommen la Preeettlon Technology 

MCCB Technical data 
Tem Break electronic type with ground fault 

External neutral sensor (4th CT) 

External neutral sensors are required whenever optional earth fault is used on 3 phase 4 wire systems 

The position and direction of 4th CT 

LINE LOAD 0 -- 0 3 PHASE SUPPLY 

THE POSITION OF 4TH CT. 

# 
z 
W z 
z n 

The direction of 4th CT 

DIRECTION LINE SIDE 

OFF , SIDE 

,D . 

NEUTRAL BAR 

EARTH BAR 

EXTERNAL 
NEUTRAL 
SENSOR 

LWIRES 1 mm° MIN. 
TWISTED TOGETHER 
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*TAMAN 
MCCB Technical data 
Trip indicators 

The LEDs when lit, indicate which trip function tripped the breaker 

eg, long-time-delay (LTD), short-time delay/ instantaneous 
(STD/INST) or ground fault (GFT) (control power required). 

Trip indicator display (1250 AF and above) 

reset button 
pushed to turn OFF 
the LED 

LED for LTD tripped 
indication 

Note: If a pm-trip alarm (PTA) is fitted, the LED control power can be 

used (common). 

LED for STDANST tripped indication LED for GFT 
tripped indication 

RESET 

0 
TRIP INDICATORS 

T A 

T. litt... 

12 

LONG TIME 

0.9 
M..* 

CURB. 
SETTING 

0.8 \ /1.0 

11 
X10 

RATED CUR. (A) 

15 

4" 
TIME 

0/\20 
SETTING 

5 /30 

Ti SEC 
at6xli O 

PICK UP 

SHORT TIME 

6 

11" 

2\ [0 
12 X to 

INSTANTANEOUS 

/,..Y-4...s9c 

3 \ i 2 

lo x lo 

GROUND FAULT 

0.2 0.3 

o.1 OA 

lo x Ix 

0.3 

0.1 ha 
To 

\ 
SEC 

TG 24413 
I lo 

0.2 SHORT TIME 12t 

0.15 4 "". 025 CT RATED CURRENT BASE CUR. 

0.1\ 

- 
In 1250 A lc 1250 A 

TEST IN 

0.63 0.8 1._ 0 

I I 

Tx SEC OFF ON 

I 1 T2 SEC 0 0 0 0 
at 10 xlc 

x In 

PICK UP 
LED turns on when LTD function picks up. 
In case PTA 'stilted, this LED flickers when PTA 
function picks up. (separate control power required). 

Trip indicator display (400 AF to 800 AF) and OCR controller example: XS, XH400 

An optional feature available with TemBreak electronic type are 

fault indication contacts - these are voltage free and provide a 

signal of the cause of a trip (long time, STD/INST). 

140 

45 

Example XS1250SE 

An external trip indicator box is required with 400AF models. 

9 

- 260 - 228 - 214 - 

71 

OCR 
CONTROLLER 

21-- 

OFF 

_ -4++ 
L L45±45j 

CONNECTION TERMINALS 
FOR FAULT (CONTACTS 
OUTPUT) 

45 

Notes: For dimensions of XS /XH800SE and PE refer to pages 7 - 40 and 7 - 41, add dimensions of OCR controller and trip indication box (above). 
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TERASAKI 

MCCB Technical data 
OCR controller (PTA and trip indication) 

OCR controller mounting position 

OCR controller 
Terminal screw M3.5 

21 

ON 

OP2 

OP, 
0S2 
OS, OFF 

Dimension table (mm) 

Ampere 
frame 

400 

630 

1250 

1600 

2000 

2500 

OCR controller (PTA and trip indication) 
The OCR controller is installed in the left hand side of the breaker 

(standard). This can also be installed externally to the breaker (please 

specify when ordering). 

OCR controller specifications 
Control power source 

Rated voltage 100-120 V AC or 200-240 V AC 

Consumption 2 VA 

Note: The permissible range of control power is 85-110 % of the rated voltage. 

OCR controller connection diagram 1) 2) 

OCR controller mounted on the left OCR controller installed external to 
hand side of the breaker 

ON 

O 
OFF PALc PTA 

PALa I output 
contact, (1 a) 

Lead wire 
(450 mm long) 

the breaker 

Load Avo 
600 rrrn max I) Wood, 

ON 

PALc PTA 

7 PALO i output 
contact, 1C 

Lead wee 
(450 mm long) 

NOTE: Terminal OSi and 0& are already connected. 

Notes: 1) Standard torque for the terminal screws M3.5 - 0.88-1.18 Nm (9-12 Kgf.cm). 
') Connected cable size - Max 2.0 mnf. 

A 
Type of With 
MCCB controller 

UVT Without INT 
controller 

XS400 34 97 48 

XH400/TL400NE 34 97 48 

XS630/XV 64 151 60 

XH630 64 151 60 

XS800/XV 64 151 60 

XH800 64 151 60 

XS1250SE/XV 51 114 72 

XS1600SE/TL-NE 51 114 92 

XS2000NE 54 180 115 

XS2500NE 54 180 115 

OCR controller dimensions 
(Installed external to the breaker) 
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1 

Curves based on standard settings 

01) Innopotors in Pro Merlon Technology 
TERASAKI 

MCCB Technical data 

Time/Current curves 
XS400, XH400, TL400NE, XV400 
Time/current characteristic curves 

20 

18 

3 

2 

50 
40 
30 

20 

10 

4 

3 

1 

0.8 
0 6 

0.5 
0.4 

0.3 

0.2 

01 
0.08 
0 06 
0.05 
0.44 
0.01 

0.02 

0.01 
0.005 
0 008 
0 005 

T R 
12 TO 

l3 
Curves based on standard setting 

FF, .4 EEFEEE 
Percent Rated Current 

Overcurrent tripping characteristics 

CT rated current (A) (1,) 250, 400 

Base current setting (A) (lo) (In) x (0.63-0.8-1,Q) 

Long time-delay pick-up current (A): (It) (10 x (0.8-0.85-0.9-0.95-1,0) Non-tripping at 

(Ii) setting x 105 % and below. Tripping at 

125 % and above. 

Long time-delay time settings (S) (1.1) (5-10-15-4-30) at (Ii) x 600 % current. 

Setting tolerance ± 20 % 

Short time-delay pick-up current (A): (Ii) (10) x (2-4-6-8-1.4) Setting tolerance ± 15 % 

Short time-delay time settings (S) (Tz) Opening time (4LI, 0.15, 0.2, 0.25, 0.3) in the 

definite time-delay. Total clearing time is +50 

ms and resettable time - 20 ms for the time- 

delay setting 

Instantaneous trip pick-up current (A) (13) Continuously adjustable from (10) x (3 to R) 

Setting tolerance ± 20 % 

Pre-trip alarm pick-up current (A) (lo) (1,) x (0.7, 0.8,19, 1.0) Setting tolerance = 10% 

Pre-trip alarm time setting (S) (To) 40 fixed definite time-delay. Setting tolerance 

± 10 % 

Note: Optional. 
Underlined values will be applied as standard ratings unless 

otherwise specified when ordering. 

7 -20 

XS630, XH630, XS800, 
XH800, XV630, XV800 
Time/current characteristic curves 

0.7 
0.08 
0.08 
0.05 
0.04 
0.03 

0.02 

001 
0.008 
0 006 
0.005 " 71 12 8? 0088 '"72 ry 0g S 000? 

11111 

Percent rated current of 
CT rated current (In) 

Percent rated current of base current (lei 

Overcurrent tripping characteristics 

CT rated current (A) (In) 

Base current setting (A) (10) 

Long time-delay pick-up current (A): (Iz) 

Long time-delay time settings (S) (fi) 

Short time-delay pick-up current (A): (13) 

Short time-delay time settings (S) (L) 

Instantaneous trip pick-up current (A) (13) 

Pre-trip alarm pick-up current (A) (It) 

Pre-trip alarm time setting (S) (To) 

Ground fault trip pick-up current (A) (k) 

Ground fault trip time setting (S) (To) 

630, 800 

x (0.63-0.8-1.0) 

(lc) x (0.8-0.85-0.9-0.95-10) Non-tripping at (1i) 

setting x 105 % and below. Tripping at 125 % 

and above. 

(5-10-15-20-30) at (11) x 600 % current. 

Setting tolerance ± 20 % 

(10) x (2-4-6-8-10) Setting tolerance ± 15% 

Opening time (Q," 0.15, 0.2, 0.25, 0.3) in the 

definite time-delay. Total clearing time is +50 ms 

and resettable time - 20 ms for the time-delay 

setting 

Continuously adjustable from (10) x (3 to 12) 

Setting tolerance ± 20 % 

(I.) x (0.7, 0.8, Q,2, 1.0) Setting tolerance = 10 % 

40 fixed definite time-May. Setting tolerance ± 10 % 

Continuously adjustable from (14 x (01 to 0.4) 

Setting tolerance a 15 % 

Opening time (0.1-0.2-12-0.4-0.8) in the definite 

time-delay. Total clearing time is +50 ms and 

resettable time is - 20 ms for the time-delay 

settings 

Note: Optional. 
Underlined values will be applied as standard ratings unless 
otherwise specified when ordering. 
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® TERASAKI 
huunwors In Prewar., Tteltwelfty 

MCCB Technical data 
Microprocessor based characteristics and adjustments 

XS1250SE, XS1600SE, XS2000NE, XS2500NE, TL630NE, 
TL800NE, TL1250NE & XV1250 
Time/current characteristic curves 

30 

20 

10 

6 
4 

1 

20 

10 

5 

3 

2 

00 
0.0 
0.6 
OA 
0.3 

0.2 

0.1 
0.04 
0.04 
0.06 
0.04 
0.03 

0.01 

101 
LON 
0.004 
LOIN 

I MEM 

1111111 11=IM 
MN 1 NI I= MI 

1 MEIN II 

T 

lo 
To 

Curves based on standard sedlnos 

..___ NOME= ..___ 
no Sitt 

Percent sled Current of 
CT rated current (In) 

s F F F S, 

Percent rat d cu rent of base cu r nt (10) 

Overcurrent tripping characteristics 

CT rated current (A) (10 1000, 1250, 1600, 2000, 2500 

Base current setting (A) (lo) (In) x (0.63- 0.8 -10) 

Long time-delay pick-up current (A): (It) (lo) x (0.8-0.85-0.9-0.95-11) Non-tripping at (It) 

setting x 105 % and below. Tripping at 125 % 

and above. 

Long time-delay time settings (S) (1.1) 

Short time-delay pick-up current (A): (12) 

Short time-delay time settings (S) (To) 

(5-10-15-21f -30) at (It) x 600 % current. 

Setting tolerance ± 20 % 

(10) x (2-4-6-9-10) Setting tolerance ± 15 % 

Opening time (0.1, 0.15, 12, 0.25, 0.3) in the 

definite time-delay. Total clearing time is +50 ms 

and resettable time - 20 ms for the time-delay 

setting 

Instantaneous trip pick-up current (A) (I3) 

Pm-trip alarm pick-up current (A) (1o) 

Pm-trip alarm time setting (S) (To) 

Ground fault trip pick-up current (A) (lc) 

Ground fault trip time setting (S) (TG) 

Continuously adjustable from (1o) x (3 to 12) 

Setting tolerance ± 20 % 

(1,) x (0.7, 0.8,119, 1.0) Setting tolerance ±10 % 

40 fixed definite time-delay. Setting tolerance ±10 % 

Continuously adjustable from (IN) x (0.,1 to 0.4) 

Setting tolerance ± 15 % 

Opening time (0.1-0.2-0.3-0.4-QM in the 

definite time-delay. Total clearing time is +50 ms 

and resettable time is - 20 ms for the time-delay 

settings 

Note: Optional. 
Underlined values will be applied as standard ratings unless 
otherwise specified when ordering. 
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MANS! 
MCCB Technical data 
Time/Current curves - Mathematical analysis 

MCCB curves 
A microprocessor MCCB has three major regions on its overcurrent tripping 
characteristic, namely Long Time Delay (LTD) for overload protection, 
Short Time Delay (STD) and Instantaneous (INST), both for short-circuit 
protection. 

The following is an insight into how these curves interact and could act as 

a guide for hand-drawing the curves. Tem Curve Selectivity Analysis 

Software is available for computerised generation of curves (refer to page 

7 - 24). 

Firstly consider the following basic characteristic curve shown in figure 1. 

The LTD takes the form of a curve and has the following characteristic 

equation: 

(12-1). t = k 

where 'k' is a constant. To determine k, the calibration point of the LTD 

should be used, i.e. t = Ti at 11 = 6 (600 %). 

IEC - 60947 - 2 states that a breaker must not trip below 105 % of its 

rated current, and always trip at 130 % of its rated current. 

Terasaki microprocesssor MCCBs however are calibrated to trip between 

105 % and 125 %, giving them a higher degree of accuracy. If the middle 

point is taken then the pick-up of the MCCB is 115 % of its rated current. 

The STD and INST parts of the curve can be drawn more easily as they are 

simply a series of horizontal and vertical lines determined by the 12 and T2 

settings for the STD, and 13 setting for the INST. 

Example 

If we assume that we have: 

XS125OSE with 1250A CTs and 

10 = 1, 11 = 0.8, Ti = 30 secs, 

12 = 8, T2 = 0.2 sec and 

13 = 12 (dial setting on OCR) 

then the characteristic curve can be constructed as follows. 

To draw the LTD we firstly need to determine the constant k, as follows: 

k = (12 - 1) t = (62 - 1) 30 = 1050 

giving the characteristic equation: 

(12 - 1) t = 1050 

By simple arithmetic the tripping times for each level of overload can now 

be determined. 

For 400 % overload (for the example this is equivalent to 1250 x 1.0 x 0.8 

x 4 = 400 A). 

1050 = 1050 = 70 secs 

(1 
2 _ 1) (42 - 1) 

The STD and INST can be constructed as follows with 

12 = 1 n 12 

13 = In x 10 x 13 

Please note that 20 ms is taken as an average time for the INST trip of the 

MCCB as it is the maximum time it will take the MCCB to trip. In practice 

the breaker will open much faster, particularly at high faults where the 

current limiting qualities of the MCCB become more effective. 

7 -22 

Fig. 1 

LTD 

STD 

1 

70s 

= 30s 

-r LTD 

LTD 

T2-, 0.2s 

20 ms 

115% 400% e00% 
=1150A =4000A =woo A 

STD/INST 

STD 
Is 

INST 

12: In2x5012:01.x 
13 ,2 I 

8000A > 12000 A 
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e TERASAKI 
honowlon in Avenel. Technology 

MCCB Technical data 
OCR checker, inspection and maintenance 

Tem Break 

ON 

OFF 

POWER 

TI 

LowW 
rive 

LRUP: 

L._ 

OCR CHECKER 

f 

sAw VA4 

I 
T 
I 

1.;R:1111111 

F4ULT 

ELEMENT SELECT 

TYPE: 

NORMAL 

ABNORMAL 

MN ". max, 

CURRENT ADJUST 

FUNCTION DISPLAY 

TERASAKI ELECTRIC CjilTD. SERIAL Nn 07701 

The TemBreak (Electronic) OCR 

checker, Type TNS-1, is a 

portable easy-to-use 

instrument for field testing 
the trip functions. 

It checks the pick-up current 

and tripping time value of the 

LTD, STD, INST and GFT 

functions. 

Ratings and specifications 

Power source 

Power consumption 

Application 

Measurement of set 

current values 

Measurement of tripping 

time values 

Outline dimensions (mm) 

100-110 V, 220-240 V AC single phase 50/60 Hz 

30 VA 

LTD function check (set current and trip time values) 

STD function check (set current and trip time values) 

INST function check (set current value) 

GET function check (set current and trip time values) 

Display 3-digit digital display 

Range 0-900 mA 

Range 0.00-99.9 seconds 

200 W x 84 H x 130 D 

Weight 2.7 kg 
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 Nimp TERASAKI 
Innovators in Protection Technology 

TemCdive 
Selectivity Analysis Software 

Our objective is to provide you with the tools 

ecessary to ensure your time is managed as 

effectively and efficiently as possible. 

Tem Curve has been developed wholly by NHP for 

the Australian market, but will also be used 

within the Terasaki organisation throughout the 

world. 

Circuit breaker selection and set-up can be a 

laborious and time-consuming task. NHP has 

ensured that Tem Curve 4.0, for "Windows' 98, 

2000, NT and XP is now even simpler to operate. 

Hence, accurate results can be gained in a 

matter of minutes. 

The database within Tem Curve holds the 

characteristic curves for all Terasaki devices 

presently available from NHP. In addition to 

this, the extensive database of non-Terasaki 

devices allows you to produce accurate grading 

from the transformer primary side to the point of 

final distribution. 

High quality prints can be output, including the 

characteristic curves for each chosen device, 

as well as a complete list of device settings. 

For further information please contact your local NHP office or agent. 
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MCCB Technical data 
Tem Break XM3OPB 

Outline dimensions (mm) 

Front connected (standard) 

ASL 

Line side terminal 
Mounting hole M5 X0.8 screw 

78 Mounting hole 

Rear connected (optional) 

2 

22 

57 L 
6 

ASL 

Insulated stud block 

1 

M6 screw r.1 

Mounting plate 

Plug-in (optional) 

ASL 

MG 

MI 
re 
cn 

:BP 
res3 ii. , 

N- 

UM 
5 

78 

5 117 

TERASAKI 
Ingovalors in Protection Tedmolou 

ASL: Arrangement standard line 

y: Handle frame centre line 

Preparation of 
conductor 

12 (max.) 

Drilling plan 

,sis /iris' 
1111, 

ASL 

Drilling plan 

M5 X0.8 screw 

ASL 

36 

25 

020 

15 for accessory wiring when necessary 

5.8 Mounting hole 

-2.3 

25 

36 

116 

ASL 

25 M4 X0.7 
Tapped hole 

Panel cut-out 

Panel cut-out 
dimensions shown give 
an allowance of 1.0 mm 
around the handle 

escutcheon. 

Drilling plan 

Preparation of conductor 

12(max.) 

Vj 

5.5 

0 
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0 Innovotoes in Protection Technology 
TERASAKI 

MCCB Technical data 
TemBreak XS125CS, CJ, NS, NJ, XH125NJ, PJ and TL3OF MCCBs 

Outline dimensions (mm) 

Front connected (standard) 

Hem* barrier 
(nanoweble) 

3P IP 

Ea_ 

Rear connected (optional) 

Mousing plate 

(emulated Skcl block 

II II 

*\_1 

Plug-in (optional) 

3P 

Drilling plan 

3P 4P 

ASL: Arrangement standard line 

10: Handle frame centre line 

Note: XS125NS 1 pole only 

Drilling plan 

3P 

rt- I-4 

' 

..] L. 

Q7 

ToPPed hole 

4P 

5 I5 
ply for accessory wiring when necessary 

Mounting block 

4P 

M4x0.7 
hoie Panel cut-out dimensions 

shown give an allowance of 
1.0 mm around the handle 
escutcheon. 

Panel cut-out 
4P 

I 3P 

Drilling plan 

4P 
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TERASAKI 

MCCB Technical data 
Tem Break TL1 00F/TL1 00EM - TL1OONJ 

Outline dimensions (mm) 

Front connected (standard) 
TL100F 

ASL 

3P Mtg. hole id 4P 

Pan head screw 

0100 

Front connected 
TL1OONJ 

35 35 35 

52.5 87.5 

140 

Rear connected 
Bold stud type 

o iff 
to. 

ON side: 33.5 
"OFF" side: 62 

M8 screw 

ASL: Arrangement standard line 

le: Handle frame centre line 

125 

143 

Pan head screw 

10 

Drilling plan 

4P 

_ 3P 

ASL 

1.44a02 Mtg. screw 

Preparation of 
conductor 

Drilling plan 

Drilling plan 

Note: Interpole barriers standard on 11100NJ. 

Panel cut-out 

Panel cut-out dimensions 
shown give an allowance of 
1.0 mm around the handle 
escutcheon. 

SP210 Parkland Street Nudgee SPS Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1024 Active 10/12/2014 Page 43 of 598



0 Innoronors In Pretealen Technology 
TERASAKI 

MCCB Technical data 
Motor operators (XMB type) for XS125, XH125, 
TL1OONJ, TL3OF ') 2) 

Outline dimensions (mm) 

Front connected (standard) 

Rear connected (optional) 

Plug-in (optional) 

`\, M8 Screw 

Preparation of 
conductor 

17 
(max.) 

ASL: Arrangement standard line 

10: Handle frame centre line 

Drilling plan 

3P 4P 

ASL 

/ 5 5 
05 b accessory %warp when Wow 

L 

:31 

30 30 I14 x Q7 Tapped hole 

Drilling plan 

3P 4P 

Mounting block Preparation of 
conductor 

3P 

-s 

ffiffir+1-41- 

119 

Notes: ') For dimensions of 7MB-3BA2 used for TL100F refer to NHP. 

2) Dimensions for TL100NJ not showing length of MCCB. Refer page 7 - 27. 

Above outline dimensions are for AC motors. Contact NHP for details for DC motors. 

Drilling plan 

3P 06 
4P 
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® TERASAKI 
Innonolors ln Prolectlon Technology 

MCCB Technical data 
TemBreak XE225NC 

Outline dimensions (mm) 

Front connected (standard) 

Mounting 
Interpole barrier 7' r 

. " hole - 
(removable) 

M8 screw lik5 

105 

Breakers with terminal bars 
available on request 

Panel cut-out 
16. 

ASL 

Panel cut-out dimensions shown give an 

allowance of 1.5 mm around the handle 

escutcheon. 

Rear connected (optional) 

A 

insulated stud block 020 

Stud can be turned 90* 

iO 

Inr 
-r 

vt 

Mounting plate J- 

(max,13.2) 

ASL: Arrangement standard line 

Handle frame centre line 

Preparation of conductor 

-« 
23(maa 

with terminal bars (optional) 

M4x0.7 
Mounting 
screw 

Conductor 
overlap max. iD 

O 

Conductor 
overlap 
max. 

A51_ 

Drilling plan 

T+ 
ASL 

L 

col 

1 

M4x0 7 

\ 
Tapped hole 

015 for accessory wiring when 
necessary 

Note: In the standard shipment mode, terminals on both the line side and the load side are in a horizontal orientation. 
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aInnovator, In Protection Technology 
TERASAKI 

MCCB Technical data 
Motor operators for XE225NC 

Outline dimensions (mm) 

Front connected (standard) 

Interpole barriers 11 

(removable) 

ON-OFF 
Incicator 

Earth terminal 

(M4 X0.7 Screw) 

Preparation of With terminal bars 
conductor (optional) 

M8 Screw 18.5 

23 (ress.) 

ASL ASL 
Control Circuit 
terminal 
9.6 M4X0.7 

Mounting 
screw 

Breakers with terminal bars available on request. 

Rear connected (optional) 

ASL: Arrangement standard line 

Handle frame centre line 

Drilling plan 

22.5 

Drilling plan 

Note: In the standard selection mode, terminals on both the line side 

and load side are in a horizontal orientation. 
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MCCB Technical data 
Tem Break XS25ONJ 

Outline dimensions (mm) 

Front connected (standard) 

3P LP 

Preparation of 
conductor 

a TERASAKI 
hmowson to Named.. Tethnolov 

ASL: Arrangement standard line 

M: Handle frame centre line 

(optional) 

With terminal bars 

97 

Drilling plan 

Breakers with terminal bars available on request. 

Rear connected (optional) 
Mounting plate 

Drilling plan 

3P 024 4P 

I 
20 

35 

S 35 0 35 35 

015 for accessory wiring when necessary 

Note: In the standard shipment mode, terminals 
on both the line side and the load side are in a horizontal orientation. 

Plug -in (optional) Mounting block 

SP 

MI 

4P 
tl 

140 

Drilling plan 

3P 

Panel cut-out 

4P 

3P 

A 
Panel cut-out dimensions 
shown give an allowance 
of 1.0 mm around the 
handle escutcheon. 

4P 
30 26 30 0 6 

Wray Ole 

7 -31 
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® TERASAKI 
Inwoonton In Protection Technology 

MCCB Technical data 
Motor operators (XMB type) for XS25ONJ 

Outline dimensions (mm) 

Front connected (standard) Preparation of With terminal 
conductor bars (optional) 

ASL: Arrangement standard line 

le: Handle frame centre line 

Drilling plan 

4P 

3P 

Il 

Comma Sends 

Breakers with terminal bars available on request. 

Rear connected (optional) 

Mounlirp pis Moe) 5t 

IP 

Note: 

28 

Drilling plan 

SW cm be 
limed 

In the standard selection mode, terminals on both 
the line side and the load side are in a horizontal 
orientation. 

Plug-in (optional) 

35 

iConduda males aces 

Mounting block 

3P 4P 

Note: For dimensions and selection of motors for TL225F refer to NHP. 

015 for =emery Ming sten mammy 

Drilling plan 

4P 
30 28 33 i6 

t3 
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© TERASAKI 
inI10.111011uf Protection Technology 

MCCB Technical data 
Tem Break XH160PJ and XH25ONJ 

Outline dimensions (mm) 

Front-connected (standard) 

Imre* Wrier 
(n3moveble) 

ASL 

Preparation of 
conductor 

(optional) 
With terminal bars 

9'7 

ASL: Arrangement standard line 

y: Handle frame centre line 

24 

RIM 
140 

Note: Breakers with terminal bars available on request. 

Rear-connected (optional) 
Mounting plate 1 =5 max. 

4P 

Drilling plan 

28 

L- 
28 

Drilling plan 

41, 

3P 

rte 

ASL 
CV 

\ 
m4x0.7 

Tapped hole 

Panel cut-out 

4P 

3P 

1,1 1 

MCC 

Note: In the standard shipment mode, terminals on both the line side and the load side 

are In a horizontal orientation. 

Plug-in (optional) 
Details of connections Mounting block 

3P 4P 

121 57 

accessory connection block 

25 max. conductor width 

M8 screw 

ASL 

Panel cut-out dimensions 
shown give an allowance of 
1.0 mm around the handle 
escutcheon. 

Drilling plan 

4P 

7 -33 
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0 Imoovators in Proleaion Technology 
TERASAKI 

MCCB Technical data 
Motor operators for XH160PJ and XH25ONJ 

Outline dimensions (mm) 

Front connected (standard) 

!impels bores 
e 

* 3p 
ernamble) 

OM Screw 

With terminal bars 
(optional) 

Preparation 
of conductor 

24 

106 

Rear connected (optional) 

Operating Mae 

Mowing pele prex) 

11 

23 
;" 

(rte.) AS. 

ASL: Arrangement standard line 

M: Handle frame centre line 

Drilling plan 

3P 

Drilling plan 

024 4P 

20 20 

Note: In the standard selection mode, terminals on both 
the line side and the load side are in a horizontal orientation. 

Plug-in (optional) 
Mounting block Drilling plan 

3P 4P 
30 28 30 a6 

13 

Mowing Mae 

7 -34 
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® TERASAKI Imam In Protection Technology 

MCCB Technical data 
Tem Break TL225F, TL25ONJ 

Outline dimensions (mm) 
Front connected (standard) 
TL225F Ilimpriguidititod wow 

Mb hi. CE. ON au 37 on Ma 

Preparation of 
conductor 

With terminal 
bars (optional) 

Front connected 
TL25ONJ 

3P 

Hexagonal socket head screw 

Preparation of 
conductor 

ASL: Arrangement standard line 

le: Handle frame centre line 

Drilling plan 

With Terminal Bars Drilling plan 
(optional) t=8 3 P 

4P 

Rear connected 
Flat bar stud 

4P 

*Values for conductors or oedema terminal bars 

Drilling plan 

4P 

'.1411; 

. :IL 

Note: In the standard selection mode, terminals on both 

aAbillet... 

the line side and the load side are in a horizontal orientation. 

Panel cut-out 

Panel cut-out dimensions shown 
give an allowance of 1.0 mm 
around the handle escutcheon. 

7 -35 

SP210 Parkland Street Nudgee SPS Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1024 Active 10/12/2014 Page 51 of 598



0 Innovators In Protection Technology 
TERASAKI 

MCCB Technical data 
Tem Break XS400, XH400, XH250PJ, XV400 

Outline dimensions (mm) 

Front connected (standard) 

3P 4P 

ASL: Arrangement standard line 
ltd: Handle frame centre line 

Optional extension busbars 

120 ON side 39 
28 bars (optional) 

Nl T.: 14.5 8 

Rear connected (optional) 

mg Mete 

3P 

Drilling plan 

4P 

38 
OFF side' 

Drilling plan 

4P 

11 

ASI.. 411 

T''' 
L 

4.1 M6 tapped hole 

Panel cut-out 

Fe 

11,18 81,4,- 
013 s 

6. AM/ 

stud can be turned 90' 
conductor 
overlap. max 

33 

Note: In the standard selection mode, terminals on both 
the line side and the load side are in a horizontal orientation. 

Plug-in (optional) 

0 36 

015 tor accessory wiring when necessary 

M8 Mtg. screw 

35 max. conductor width 
accessorconnection 

o block 

11 

AS L 

41, 

Panel cut-out dimensions 
shown give an allowance 
of 1.0 mm around the 
handle escutcheon. 

WINICMC=1 

=WM .1CMC 
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MCCB Technical data 
Tem Break TL400NE 

Outline dimensions (mm) 

Front connected 

3P 

Interpole barrier hi 
(removable) 

4P 

It 

Hexagonal socket head screw 

Preparation of 
conductor 

e glow 

ASL: Arrangement standard line 

It Handle frame centre line 

With Terminal Bars 

(optional) t=8 3P 

Drilling plan 

4P 

3P 

Rear connected 

Flat bar stud 

4P 

*Values for conductors or optional terminal bars 

3P 

Ill 

Drilling plan 

3P 4P 

4P 

Note: In the standard selection mode, terminals on both 
the Tine side and the load side are in a horizontal orientation. 

4.15 for accessory wiring 
when necessary 

. Panel cut-out 

4P 

3P 

Panel cut-out dimensions shown 
give an allowance of 1.0 mm 
around the handle escutcheon. 
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aInnoratnri err Pr-mei-60n Technology 
TERASAKI 

MCCB Technical data 
Motor operators (XMC type) for XS400, XH400, XV400, 
TL25ONJ, TL400NE ') 

Outline dimensions (mm) 

Front connected (standard) 

is 

ASL: Arrangement standard line 

It Handle frame centre line 

Rear connected (optional) 
Drilling plan 

3P 

Drilling plan 

Panel cut-out 

Note: In the standard selection mode, terminals on both the line side 

and the load side are in a horizontal orientation. 

Plug-in (optional) 

15 for accessory wiring when necessary 

Mounting block 

Panel cut out dimensions 
shown give an allowance 
of 1.0 mm around the 
handle escutcheon. 

Drilling plan 

Note: ') TL25ONJ and TL400NE length dimension not shown. 

Refer pages 7 - 35 and 7 - 37. 

7 -38 
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TERASAKI 
innovators In Protection Technokyy 

MCCB Technical data 
TemBreak 630 AF XS630, XH630 

Outline dimensions (mm) 

Front connected (standard) 
3P 4P 

013 
8 32 

Rear connected (optional) 

44' 

Plug-in (optional) 
3P 

ow 114mtio*, 

4P 

Ow4W1141, 

401 

3P 

ASL: Arrangement standard line 

M: Handle frame centre line 

4P 

3P 

, 1- t 
-1 

I I 

L 
\ M8 

0 48 

4P 

M8 

3P 

4P L 40x40x4 0 14 L 40x40x4 014 

$1 
I IP 

I "Mr 771 

4P 
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TERAso 
MCCB Technical data 
Tem Break 800 AF XS800, XH800 

Outline dimensions (mm) 

Front connected (standard) 

4P 

8 

ME 

Rear connected (optional) 

stud can be 
turned 90' 

extension handle 
(removable) 

conductor 
overlap, max. 

6 

(0 32 

ASL: Arrangement standard line 

le: Handle frame centre line 

Drilling plan 

412 

21 
S21 

ASL SL 

14 

L-41Pcj..1 
M8 Mtg. screw \ M8 tapped hole 

(0 36 

3P 

Drilling plan 

4P 

10 

Plug-in (optional) 

conductor 
overlap, max 

048 
0 15 for accessory wiring when necessary 

3P 

Panel cut-out 

AP 

3P 

Panel cut-out dimensions 
shown give an allowance 
of 1.0 mm around the 
handle escutcheon. 

Mounting block Drilling plan 

4P Mtg. angle 
4P 

- 
AS 

mC 
r- 

90 
011 
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® TERASAKI 

MCCB Technical data 
Motor operators (XMC type) for XS630, XH630, 
XS800, XH800 

Outline dimensions (mm) 

Front connected (standard) 

011 
4P 

ASL: Arrangement standard line 

t: Handle frame centre line 

B (mm) 

Types A (mm) 3 pole N poke 

311, XV, XSI300NE 10 38 38 

AN, XV, AMOK 8 38 38 

Rear connected (optional) 
Drilling plan 

Drilling plan 
413 

Panel cut-out 

Note: In the standard selection mode, terminals on both 
the line side and the load side are in a horizontal orientation. 

Plug-in (optional) 
Mounting block 

11/111,1111Pli 
111111111111/1 

N"MI 

Panel cut-out dimensions 
shown give an allowance 
of 1.0 mm around the 
motor operator frame. 

Drilling plan 
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014) Innovator% in Protection Technology 
TERASAKI 

MCCB Technical data 
TemBreak XS1250, XV1250 

Outline dimensions (mm) 

Front connected (standard) 
3 P Mtg. hole 

0 13 

Rear connected (optional) 

M8 Mtg. screw 

Insulator 

- 

4P 

3P 

extension handle 
`(removable) 

so! 171 

Drilling plan 
3P 

111 

e9 
4P 

Ill 

ASL: Arrangement standard line 

It Handle frame centre line 

M8 Mtg. screw 

Drilling plan 

AP 

3P 

Panel cut-out 

conducto 
overlap, man 

013 

Soft plastic ubing, 050, to be 

\provided on center pole and 
neutral pole of vertical terminal 
type for ins lotion 

i.. 

230 J 300 
015 for accessory wIring when necessary 

Note: In the standard shipment mode, terminals on both the line side and the load side 

are in a horizontal orientation. 

Plug-in (optional) 

18 

Mounting block 

3P 4P 

Panel cut-out 
dimensions shown give 
an allowance of 1.5 mm 
around the handle 
escutcheon. 

Drilling plan 

7--4P 

r .,9 angle 

111111111.1 
EN EN 

irrAlism 140 j \oil_ 
- conductor overlap, max 280 
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 In..., In Protection Techne le. TERASAKI 

MCCB Technical data 
Motor operators (XMD type) for XS1250, XV1250 

Outline dimensions (mm) 

Front connected (standard) 

ASL 

Control 
circuit terminal 

3P 4P 

Lock plate 

Rear connected (optional) 

Mounting plate 

ASL 

M8 
Mounting screw 

Insulator 

3 

4P 

3P 

ASL: Arrangement standard line 

It Handle frame centre line 

Drilling plan 

4P 

3P 

r 

esti 

max 4.5 141 29 MEI Mountmg screw 

3P 

337 

Drilling plan 

4P 

3 

Panel cut-out 

Sott plast c brbmg # bp w 
to be provided on center pole 
and neutral pole of vertical 

242.5 21 terminal type to- ,nsulation 

Conductor 
width .max. 

Note: In the standard selection mode, terminals on both the line side 

and the load side are in a horizontal orientation. 

Plug-in (optional) 
Mounting block 

3P 

Panel cut-out 
dimensions shown give 
an allowance of 1.0 mm 
around the motor 
operator frame. 

Drilling plan 

4P 
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aInnorinnri in rural. Teekak, 
TERASAKI 

MCCB Technical data 
Tem Break XS1600SE, TL630, TL800, TL1250NE 

Outline dimensions (mm) 

Front connected (standard) 
3P 

Mtg. hole 

P 

extension handle 
(removable) 

ASL: Arrangement standard line t Handle frame centre line 

Drilling plan 

I Insulator 

angle 

M8 
Mtg. screw 

conductor 
overlap max 

Rear connected with motor operator 

Mounting angle 

,,Latta(aintind screw 

' Panel cut-out 
4P 

3P 

262.5 

Draw-out (optional) 
Breaker 
fixing screw 

Mfg hole 

P 4 P 

accessory 
connection 
block 

85 
115 

130 

15 

Conductor ovens Malt 

draw-out handle 
(removable) 

395 (draw-out) 
325 (disconnected) 

295 (test) 
2e15 (connected) 

extension 
hand e 012 

X a. 
(removable) 

3X)(max.) 

111;1111111111E 

282 
1. 

396 (connected) conductor 
526 (draw-out) overlap. max 

4P 

3P 

012 M g. hole 

15 

11111 
Ei4Mj ! 

L 
120 70 

conductor 
overlap. max. 

81 

Panel cut-out dimensions 
shown give an allowance 
of 1.5 mm around the 
handle escutcheon. 

Drilling plan 

112.54 1825 

A51.; 

!-----r I I II 
: 

. 1 8 
mc=...rmels L °PANT' 
NMIMINIIIIIIIIIIININII 

3p, 200 Mtg. angle L215 j 
4p 030 170 I 
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eInnovoten In Protection Technology 
TERASAKI 

MCCB Technical data 
Motor operators (XMD type) for XS1600SE types, 
TL630NE, TL800NE, TL1250NE 

Outline dimensions (mm) 

Front connected 3P 

(standard) 

4P 

$ 

contra 
circuit terminal 0 

Rear connected 
(optional) Mounting angle 

Draw out 
(optional) 

280 

ASL: Arrangement standard line 

y: Handle frame centre line 

20 

Lock plate 

Insulator 

11 

Conductor 
wIctlh.max. 

11! 11111 

4P 

Draw-out handle (removable) 

Breaker fixing screw 

max 9 4.5 

20 46 

262.5 

357 

Mounting angle 

14413 Mounting screw 

Drilling plan 

t2 

28 370(max ) 28 265 
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TERASAK! 

MCCB Technical data 
Motor operators for XS1600 TL630NE, TL800NE, TL1250NE 

Outline dimensions (mm) 

Front connected (standard) 

Drilling plan 

Draw out 

4P 

3P 

Mounting hole 
12 

210 

Conductor 
width, max. 

15 

70 70 70 

0 

ASL: Arrangement standard line 

It Handle frame centre line 

Panel cut-out 

R3 

ASL 

4P 

3P 

168 

Panel cut-out dimensions shown give an allowance 

of 1.0 mm around the motor operator frame. 

Drilling plan 

Conductor 
width,max. 

7 -46 

Mounting angle 
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0 Imart Is Prenettion Technology 
TERASAKI 

MCCB Technical data 
TemBreak XS2000NE 

Outline dimensions (mm) 

Front-connected (optional) 
3P 

Mt9 hole 04 011 

1111 

.00ti onl 1,111 

Rear-connected (standard) 

extension handle 
(removable) 

4P 

extension handle 
(removable) 

M 10 MW screw 

conductor 
oirerlap, max. 

Draw-out (optional) 

Drilling plan 

ASL: Arrangement standard line 

It Handle frame centre line 

Drilling plan 

4P 

M 10 Mtg. we' 

Note: ') Use non-magnetic angle (SUS 304 etc). 

draw-out handle 
(removable) 

extension handle 
(removable) 

4P 

361 (draw-out) 
371 (disconnected) 
341 (teat) 

311 (connected) 

41, 

3P 
Mtg. hole CIA 

- 471 
P I I 

304 

00510 113.,1 

conductor 
overlap, max 

Panel cut-out 

_J 

Panel cut-out dInensions shown give an 
allowance of 2 mm around the handle 
escutcheon. 

Drilling plan 

170(4P) 279(4P ) 

0(3P). 014 

ASL 

11111C.MIMIN211111i1 
woe womimmwsimma 
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0 Innovators ln Proledion Technology 
TERASAKI 

MCCB Technical data 
TemBreak XS2500NE 

Outline dimensions (mm) 

Rear-connected (RC standard, no FC version) 

3P 
Mtg. hole 

4P 
extension handle 
(removable) 

ASL: Arrangement standard line 

le: Handle frame centre line 

130 28.8 

on It) Mtg. screw 

Mtg. angle 

xarila 

Drilling plan 

Panel cut-out dimensions shown 

give an allowance of 2 mm around 

the handle escutcheon. 

Note: RC - Rear connected, FC - Front connected. 

conductor overlap, max. 

Note: 1) Use non-magnetic 

angle (SUS 304 etc) 

Note: 1) Use non-magnetic angle (SUS 304 etc) 
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( TERASAKI 
Innereen Le hatedest Teckmelogy 

MCCB Technical data 
Motor operators (XMB type) for 
XS2000NE & XS2500NE 

Outline dimensions (mm) 

Front connected (optional) 

6 
3P 

65 

hole 
4P 

Rear connected (standard) 

Draw-out (optional) 

Muting 28.8 
Drwwout handle 
removable 

N I 

RI ASL I 
111111111 11111 

Via 11d°.0111 -1 r 
Conductor 
width, max. I. 

M10 Mounting screw 

55 

4P 

3P 

276 

105 

0 

105 110 

16 

Mounting angle 

MCCB accessories 

ASL: Arrangement standard line 

y: Handle frame centre line 

M10 Mounting 

screw 

Drilling plan 

4P 
3P 

302 012 

Note: 1) Use non-magnetic angle 

(SUS 304 etc) 

Drilling plan 

,___Cdocada 
wail max. 

5=1: 
290(3P) 

145(4P11254(4P) 
Mourtng are 

e 

c0 

7 -49 
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TERASA,Ki 

MCCB Technical data 
Motor operators XMB types for 
XS2000NE & XS2500NE 

Outline dimensions (mm) 

Front connected (standard) 

3P 4P 
Mounting hole 

Manual operating hands 
aemcwable) MW Mounting screw / Mounting angle 

8 

en 

Drilling plan 

4P 

i.105_1_.11... 
60 " 

105 

429 

185 

8 20 40 20 Conductor 

311 150 overlap, m 1051105 1110 

MCCB accessories 

ASL: Arrangement standard line 

le: Handle frame centre line 

4P 

3P 

276 I 

hi I 

Note: ') Use non-magnetic angle 

(SUS 304 etc) 
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 TERASAKI 
lawevasm Ix "weed. Tednelegy 

MCCB Technical data 

AC power watts loss -3 Pole MCCBs 

At l'CIAM LOSS 

Wan 9 9 
AC PM LOSS 

WATTS 4 c; 

Notes: Standard terminal arrangements. 
125 - 1600 front connection. 
2000 and above rear connection. 
') Watts loss figures are for 3 poles. 

e.g. An XH125NJ operating at 125 A, will have a total watts loss of 41 watts. 
2) Watts loss values are approximate and will vary according to ambient conditions and switchboard construction. 
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car 

NHP and PowerCad- 
working together 

PowerCad has established itself as the standard for electrical engineering design software 
for electrical engineering building services. 
PowerCad contains a suite of electrical design software which provides solutions ranging 
from basic cable sizing up to complete electrical design and modelling. There are 5 

software packages which have a stepped level of features. These are: QuickCable-LTT", 
QuickCableTM, PowerCalc", PowerCalc-HTM, while the final and most powerful version 
is called PowerCad-5". 

F., 

=.1110 

wp 4111., +AO 

r 1* to SA L 0 Tune 

11111111G. 

11/ ; 

1,,, 
..KG11 

mow 

IV Of I.. 

The above is a typical screen representation providing a circuit 
schematic, along with an open window showing a protective 
device picture, its various device OCR settings, Cat. No, and 
other device details. 

PowerCad 5 - application 
Starting with a network single line diagram, the 
designer is able to assign the loads in the system from 
which the software calculates maximum demands, 
determines the appropriate cable sizes, and selects 
suitable protective devices and can finally undertake a 

powerful harmonic modelling function of the entire 
system. In order for the software to accurately model 
the protective devices in the system, PowerCad 
includes various device characteristic data as a library 
within its software, including Terasaki circuit breakers. 

Note: PowerCad is a product of PowerCad Software Pty Ltd. 
Purchases of this software can be obtained from 
PowerCad. www.powercad.com.au 

PowerCad -5T"` 
design software 

now includes 
Terasaki circuit 

PowerCad 5 features: 
Maximum demand 
Cable sizing 
Conduit sizing 
Fault-loop impedance 
Cable voltage drop calculations 
Cable thermal stress 
Short circuit calculations 
Let-through energy 
Harmonic analysis 
Harmonic mitigation 
Power factor correction 
Network resonance 
L.V. Distribution Network Modelling 
Single Line diagram 
Single Line diagram export to AutoCad 
AutoCad interface for loads input 
Automatic mains & submains cable 
selections 
Automatic final subcircuit cable sizing 
Circuit breaker selection 
Co-ordination time-current curves 
Co-ordination curve on screen CB 
adjustment 
Substation sizing 
Motor Libraries and light fitting 
Luminare Libraries 
Extensive reporting with print 
preview 
Direct online support 
Standards AS/NZS, IEC, BS and CP5 
Generator sizing 
Harmonic active filtering 
Reactor passive filtering 
Transfer switches 

NHP ELECTRISAL ENGINEERING PRODUITS PTY LTD 
A.B.N. 84 004 304 812 
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2.2 

TECHNICAL DATA SHEET 

For 

SEWAGE PUMP STATION SP210 
Nudgee Beach 

Equipment Type: Motor Contactors 

Location: Motor Starter Section 

Model Numbers: CA7-9 

Manufacturer: Sprecher & Schuh 

Supplier: NHP Pty Ltd 
25 Turbo Drive 
Coorparoo QLD 4151 

Ph: 07 3891 6008 

Fx: 07 3891 6139 
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Attenti o prevent electrical shock, disconnect from 
power ___._ 3 before installing or servicing. Install in suitable 
enclosure. Keep free from contaminants. 

Achtung: Vor Installations- oder Servicearbeiten Stromversorgung 
unterbrechen, um Unfalle zu vermeiden. Die Gerate mussen in 

einem passenden Gehause eingebaut and gegen Verschmutzung 
geschutzt werden. 

Attenzione: Per prevenire infortuni, togliere tensione prima 
dell'installazione o manutenzione. Installare in custodia idonea. 
Tenere lontano da contaminanti. 

Attention: Avant le montage et la mise en service, couper ['alimentation 
secteur afin d'Oviter tout accident. Prevoir une mise en coffret ou armoire 
appropriee. Proteger le produit contre les environnements agressifs. 

Atencion: Desconectar la alimentacion electrica antes de realizar el 
montaje y la puesta en servicio, con el objeto de evitar accidentes. 
Instalado en una caja o armario apropiado. Proteger el producto de 
los ambientes agresivos. 

r- 
_ - 

c [mmj 34 53 56 

91 

11 mm 1 x 2,5...10 mm2 

CIW g.....831,5lbNi-imn 2 x 2,5...10 mm2 
No. 14...4 AWG 

Use 75°C Cu wire only 

1 x 2,5...16 mm2 ED No 3 
( 6 o 2 x 2,5...16 mm2 

No.14...4 AWG Pozidriv No 2 

Al 9 ') 1 x 1..2,5 mm2 
(AD», 

1...1,5 Nm 

8,9...13 lb-in 2 x 1...2,5 mm2 
No. 16...12 AWG 

Use 75°C Cu wire only ri 
1 x 1...4 mm2 113 No 

( ' 2 x 1...4 mm2 
3 

A2 
No. 16...12 AWG Pozidriv No 2 

...-C30 /...-30 

...-C37 /...-37 

CE 
IEC 60947-1/-4-1 
EN 60947-1/-4-1 

UL 508; CSA 22.2 No. 14; 

-Min. distance lateral to grounded parts 
or walls = 6mm 

-Min. seitlicher Abstand zu geerdeten Teile 
oder Wande = 6mm 
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Save space, save money 
The CA7 contactor series includes ten contactors within four frame 

sizes. The two smallest sizes house capacities up to 25HP (@460V) 

and 30HP (@575V). They measure only 45mm (1-3/41 in width! 

Even the largest of the contactors - the CA7-85, controlling motors 
to 60HP - measures only 72mm (2-3/4") wide. The space you save 

with CA7 translates to smaller panels and lower cost. 

Maximum flexibility 
The CA7 contactor is designed for 
ultimate flexibility. Coil terminals can 
be supplied on the top or bottom, and 
are field-reversible to suit individual 
wiring needs. Auxiliary contacts can 
be mounted on the top and sides, for 

the most efficient use of panel space. 

In reversing applications where space 

may be tight, the mechanical interlock 
has a built-in auxiliary to save room. 

Field-reversible coil terminals 
provide additional flexibility 

LiAh111 Dual terminal technology pro- 
vides additional wiring options, 
as well as increased reliability and 
a faster wiring process. 

Dual wiring terminals speed installation 

State-of-the-art technology 
CA7 contactors utilize the latest design technology. Combined 
with Sprecher + Schuh's CEP7 solid state electronic overload 
relay, the CA7 becomes the most accurate and reliable motor 
starter available. Mechanically linked contacts provide safety for 
all applications. In addition, snap-on electronic timers and a PLC 
interface are also available. 

Modular design 
The CA7 contactor series in- 
cludes universal accessories to fit 
every frame size. This provides 
incredible flexibility, and elimi- 
nates the need to purchase 
size-specific components. 

Because of their modular design, 
CA7 contactors are easily joined 

to form complete starter combinations. The CA7 is specially 
designed for electrical and mechanical compatibility with our 
overload and motor circuit controllers. 

CA7 Selected Technical Data 

Catalog 

Number 

nC I 

Amp Rating 

40°C 

Maximum 
Single Phase 

Horsepower 
Three Phase 

200V 230V 460V 575V 

IvInx 

Aux. 

Contacts 115V 230V 

CA7-9 32 1/3 1 2 2 5 7-1/2 

CA7-12 32 1/2 2 3 3 7-1/2 10 9 

CA7-16 32 1 3 5 5 10 15 9 

CA7-23 32 2 3 5 7-1/2 15 15 

CA7-30 50 2 5 7-1/2 10 20 25 

CA7-37 50 3 5 10 10 25 30 

CA7-43 85 3 7-1/2 10 15 30 30 8 

CA7-60 100 5 10 15 20 40 50 8 

CA7-72 100 5 15 20 25 50 60 8 

CPAL 100 7-1/2 15 25 30 60 60 

Sprecher + Schuh US Division Headquarters 
15910 International Plaza Dr., Houston, TX 77032 

Tel: (281) 442-9000; Fax: (800) 739-7370 

vww.ssusa.cc 

ublicatIon No: F-CA7-R1 10/02 

Sprecher + Schuh Canadian Division 

3610 Nashua Dr., Unit 10, Mississauga, Ontario L4V 1L2 

Tel: (905) 677-7514; Fax: (905) 677-7663 
www.sscdn.cc 

See Sprecher + Schuh's 
general catalog for 
complete information and 
pricing on CA7 contactors. 

IIsprecher+ schuh 
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Broad cumna TAng 
Compact amendonz 
Maximum fifiSKU 

Series CA7 Contactors 
Controls Motors 

to 60HP ( @460/575V) 

Coil terminals are field-reversible! 
Mount a motor circuit controller on top or 

an overload relay on bottom 

Auxiliary contacts may be mounted 
on front and/or sides of contactor 

All CA7 contactors are designed, tested 
and can be selected for Type 1 and 

Type 2 Coordination 

Auxiliary contacts are "mechanically 
linked" with CA7's main contacts - 

a requirement in safety circuits 

Compact dimensions mean less 

panel space and lower cost 

Universal accessories fit all CA7 

contactors - leaving you with less 

inventory and more flexibility! 

As Little as 
45mm Wide 

Reduces 
Panel Space 

Compact dimensions with maximum performance! Our CA7 
contactors control motors up to 60HP, in frame sizes ranging 
from 45mm (1-3/4") to a maximum of 72mm (2-3/4") wide. 

Because of its modular design, CA7 is flexible and easy to use. 

All CA7 contactors use the same accessories, reducing the need 
to stock additional inventory. They are also mechanically and 
electrically compatible with Sprecher + Schuh's CEP7 electronic 

As little as 45mm (1-3/4") wide 

Mechanically 
Linked Auxiliaries 

Dual-terminal technology maximizes 
wiring options and termination reliability 

9-85A range covers more than 90% 
of all industrial applications 

Protects against manual operation 
and accidental contact with live parts 

Dimensionally compatible with 
KT7 motor circuit controller and 

CEP7 electronic overload relay 

Label your contactor for easy identification 

IEC design provides a more precise fit 
to your application - save money by 

buying only what you need 

overload relay and KT7 motor circuit controller. This provides 
easy, clean installation for a variety of motor starter applications. 

Whether part of a system or for individual use, the CA7 is the 
right contactor for the job. 

IIsprec h 
her+ 

schu 
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Contact Block 
Performance & Selection 

sprecher + 
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Contact Block Considerations 

Contact Material 

Contact 
Construction 

A combination of many factors affect the dependability, life expectancy, and suitability of 
a contact block in any given application. Understanding the most important of those factors 
can help you select the best switch for your needs. In the pages that follow you'll gain a 

basic understanding of switch materials and properties, and how they affect switch 
performance. 

The contact material forms the surfaces that come in contact with each other to establish 
an electrical circuit. Typical contact materials include fine silver, nickel-silver, and silver 
alloys. Fine silver provides low electrical resistance between the movable and stationary 
contact interface. Silver alloys form harder surfaces to reduce wear and help prevent 
contact welding. 

In low voltage applications (below 48V DC and 0.1 A, or below 24V AC and 0.4 A) where 
excess oil or dust is present, the use of more noble alloys (such as palladium, gold, and 
their alloys) in the contact material is recommended. These alloys are highly reliable in this 
type of environment. 

Silver alloys are susceptible to chemical attack which can affect reliability at low voltages. 
Noble metals resist chemical attack, but are susceptible to frictional polymer formation, 
which can affect reliability. Combining gold and palladium will resist frictional polymer 
formation. 

The perimeter of the contact is often shaped like a circle or rectangle and may have 
little effect on contact performance. The shape of the faces where the fixed and movable 
contacts meet is more important. This interface should not have two flat surfaces meeting. 
If one of the contacts has a flat surface, the other contact should be a rounded surface to 
provide a more defined and controlled touch point. 

Figure 1. Bifurcated Spanner Example 

1-11 

The bifurcated style of construction provides a higher degree of reliability than the butt 
spanner because it divides each movable contact into two sections at the tip of the spanner. 
This minimizes the chance of foreign materials accumulating on contact surfaces and 
preventing the completion of the circuit. Even if foreign material accumulates on one 
of the contact tips, the second tip will most likely touch a clean spot establishing the 
circuit. Typically, the bifurcated spanner is designed for use in full voltage applications, 
where the arc between the spanner and stationary contacts will bum off small amounts of 
contamination in most cases. To aid contact cleaning the contact spanner is designed to 
flex, which wipes the stationary surface and allows each finger to act independently. 
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Contact Block Considerations 

Figure 2. Pentafurcated and Quadfurcated Spanner Examples 

In low voltage applications (below 48V DC and 0.1 A or below 24V AC and 0.4 A) 
pentafurcated/quadfurcated styles of construction provide the highest degree of reliability 
because they divide each movable spanner contact side into separate flexible fingers. Every 
part in the system is corrosion-resistant and the flexible spanner is designed to wipe the 
stationary contacts clean every time the circuit is opened or closed. This is important since 
the absence of an arc in low voltage environments means that contaminants will not be 
burned off, but will be eliminated by the wiping action. Therefore, the pentafurcated or 
quadfurcated are the most reliable styles of spanners available. 

Some manufacturers use protrusions such as bars or nibs raised on the face of either the 
movable or stationary contact to help establish the circuit under low power conditions. 
These raised surfaces will tend to penetrate non-conducting films that may he present on 

contact surfaces. They may also lessen the chance of foreign matter preventing completion 
of the circuit. Such protrusions may, however, quickly burn away under arcing or higher 
current conditions. 

Base materials to which the contact material is attached include copper alloys and steel. 
Copper alloy is preferable because of its thermal conductivity, electrical conductivity, and 
corrosion properties. 

Contact Size/ Contact size refers to the size of the face of the contact or the areas that meet to form 

Volume - the interface between the movable and stationary contacts. Volume is the total amount of 
contact material. 

Stationary vs. 

Movable It is desirable to make one of the contacts smaller than the other so it stays within the 
perimeter of the other contact when switch action takes place. This arrangement provides 
greater assurance that alignment of contacts is maintained under repeated operation and 
resulting wear. Misalignment can cause severe contact wear and shorten switch life. 

In the contact set, the movable contact is most often the smaller contact in both size and 
volume, so that its mass and resulting inertia can be minimized. Partly because of its low 
volume, the movable contact operates at a higher temperature than the stationary contact. 
Consequently, the stationary contact will also contribute to a greater rate of wear on the 
movable contact. The stationary contact is generally attached to a more massive base 
structure that provides a better heat sink than the movable contact structure. 

In alternating current applications, the higher temperature of the movable contact can cause 
material to be expelled from the surface of the contact. The higher temperature can cause 
transfer of material to the cooler surface of the stationary contact as well. In direct current 
applications, the relative polarity of the contacts has a major effect on how the contact 
material is transferred from one surface to the other. 
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Contact Block Considerations 

Contact Reliability 

Contact Resistance 

Contact reliability pertains to the ability of contacts to establish a circuit across the 
interface between the stationary and movable contact set(s) each time the switch is 
operated. This reliability can be most often adversely affected by two conditions: 

Mechanical debris within the switch 

Non-conducting films that form on the contact surfaces 

Mechanical debris or dirt can be introduced into the switch during assembly. Dirt and 
debris can also be interjected during installation or can be a product of switch action. The 
wear produced by internal switch components sliding past one another during operation 
can generate dirt. Care must be taken in the design of moving mechanisms to keep this 
wear to a minimum. 

Non-conducting film and oxides can he formed from gaseous contaminants that enter the 
switch from an external environment as well as being formed from internally generated 
reactants. Sealing methods have been developed to isolate the switch interior from the 
external environment. An understanding of the relationship of all the material used in the 
construction of a switch is required to eliminate the internally generated reactants. This 
requires knowledge of the post curing outgassing of any plastics, elastomers, paint, and 
other components used in the construction of the system. Some gases will react in the 
presence of an electric arc to form non-conducting films that will cause reliability problems 
if deposited on the contact face. The tendency of many thermoset plastics to continue to 
outgas for a period of time after curing has led to the use of thermoplastic materials in 
switch interiors. 

Contact resistance pertains to resistance across the interface between a pair of movable 
and stationary contacts. The higher the value of this resistance, the more difficult it is to 
establish a circuit when the contacts close. This is especially true in low power circuits. 
Higher resistance also contributes to contact heating. 

The initial contact resistance of both fine silver contacts and. noble contact materials (gold, 
palladium, and their alloys) is 10...15 milliohms. However, the resistance of noble contact 
materials will remain relatively constant during their lifetime compared to silver contacts, 
which typically increase over time. These resistance values could vary with the ambient 
conditions in the vicinity of the contacts themselves 

Sealed switches have slightly higher initial contact resistances compared to silver contacts 
(80...150 milliohms, depending on type), but they remain stable over the life of the device. 
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Switch Design Considerations 

Single Break vs. 

Double Break 

Contact Motion 

In addition to the physical characteristics of the materials used in manufacturing, design 
considerations also affect the performance of a switching mechanism. In this section 
you'll gain an overview of those switch design fundamentals and how they affect switch 
performance. 

Figure 3. Single Break Design 

40----15 

Figure 4. Double Break Design 

J_. 
0 0 

Single break and double break refer to the number of contact pairs that are used to make or 
break the electrical circuit. Single break means the electrical circuit is controlled by one set 
of contacts. Double break means the electrical circuit is controlled by two sets of contacts 
in series. 

In a single break design, the contact pair tends to repeatedly make and break the circuit 
on the same spot on the contact faces. This helps to keep the contact touch point clean, 
enhancing the contact reliability. 

The double break design provides twice the length of air gap in the electrical circuit using 
the same stroke of the actuating member as with the single break design. The result is the 
electrical arc that is created by the opening of the circuit will be extinguished sooner and 
with less actuator movement as compared to a single break design. 

Also, since the energy in the arc created upon contact opening is distributed across two air 
gaps, there is less tendency for the contacts to weld in the double break design. 

On the other hand, because of the nature of the double break design, the contact points of 
the spanner may vary slightly with each actuation. This variation may, over time, affect 
switch reliability. 

Contact motion refers to the relative motion of the contact faces as they begin to touch one 
another. Various design techniques are utilized to increase the reliability of the contacts 
establishing the circuit as they meet. 

A wiping or sliding action will help clear surfaces of dirt and oxides and break any 
nonconducting film that may have formed on contact surfaces. This type of action must be 
carefully controlled, especially with precious metal contacts, to avoid excessive mechanical 
wear of the contacts. 

Contact tips on the end of the spanner must be capable of flexing and twisting to establish a 
seat on the surfaces of bifurcated/quadfurcated/pentafurcated stationary contacts. A sliding 
action of one contact against the other could cause continuity interruptions if the moving 
contact slides up over a piece of debris. 
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Switch Design Considerations 

Spring Force 

Overtravel 

Contact Under lap 
vs. Contact Overlap 

The spring force discussed in the following paragraphs is the force provided within the 
contact block that returns the contact structure to its normal or unoperated state when 
the external force applied to the device operator is removed. This force holds the contact 
structure in its normal state until an external force is again applied to the device operator. 

The amount of spring force is determined by the force required to insure contact reliability 
under the conditions in a variety of applications. Sufficient force is required to break 
through contaminants that may be present on the contact faces on the normally closed 
(N.C.) contacts. The force should insure that contacts stay stable under possible shock 
and vibration. Light welds created by contact arcing on the normally open (N.O.) contacts 
should be able to be broken by spring force. The spring force required to maintain circuit 
reliability is dependant on the contact material hardness. Greater force is required for 
harder materials. 

Spring force directly affects the external force required to operate and to some extent 
contribute to internal switch friction. Consideration must be given to these factors when 
determining the spring force used. 

Overtravel in a switch pertains to the amount of travel occurring in a switch beyond what 
is required to operate. Overtravel allows for wear within the switch mechanism. It helps to 

insure the switch will continue to function as the contacts wear or erode. Overtravel also 
provides contact stabilization under conditions of shock and vibration. 

Contact underlap and overlap refer to the relative action of the N.O. and N.C. contacts 
when the switch is actuated. 

Under lap is the more common type of switch action. As the device operator is moved from 
its rest position to initiate switch action, the following events take place in order: 

1. The N.C. contact opens. 

2. There is a duration where no electrical continuity is present. 

3. The N.O. contact closes. 

In overlap type switch action, the N.O. contact makes its circuit before the N.C. contact 
breaks its circuit. There is never a period of time when electrical continuity is absent: 

1. The N.O. contact closes. 

2. There is a duration where both circuits are active. 

3. The N.C. contact opens. 

The type of switch action selected is dependant on the requirements of the specific user 
circuit application. 
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Switch Design Considerations 

Direct Drive 

Contact Action 

NFPA 79 and EN 418 both require that emergency stops must be a direct drive design. 
A direct drive design switch will have continuous mechanical linkage from the external 
operating member to the contact carrier. It will not employ the use of any resilient 
members or springs in the mechanical actuating path to open the N.C. contacts. 

A special case of direct drive design is a switch that complies with IEC 60947-5-1. It is 

designed so that contact separation will take place even though the contacts may have been 
welded or "sticking" during fault circuit conditions. A direct drive switch is designed to 

allow contact separation even if the contacts have been lightly welded during fault circuit 
conditions. The manufacturer provides the fusing level requirements needed to protect 
these contacts from welding. The actuator movement and actuator force required affecting 
contact separation are specified by the switch manufacturer. 

This type of switch construction is used to help ensure that contact action takes place 
when the external operating member is actuated. By avoiding the use of any springs in 
the actuating path, a solid connection is provided directly from the external mushroom 
operator to the contacts. 

Contact opening should always take place at the same point in the actuating stroke and 
with the same operating force. By their nature, these types of switches fall into the slow 
break/slow make category of devices although some special designs have been developed 
that provide positive opening in snap action devices. With increased awareness of safety 
concerns and the movement toward designing devices that are used globally, greater 
emphasis has been placed on the direct drive feature. 

Contact action refers to how contacts make and/or break the electrical circuit they intend to 

control. There are two basic types of contact action: slow make/slow break and snap action. 

In slow make/slow break action, the contact carrier and contacts move at the same rate 
of travel as the actuating mechanism. This action is most often obtained with direct drive 
switch designs. Since the rate of movement of the contacts is solely dependant on the speed 
of the external actuator, it can result in slow separation of contacts and create a condition 
called "teasing". 

In the teasing condition, the air gap created to break the electrical circuit opens so slowly 
that arcing occurs between the faces of the stationary and moveable contacts. This arcing 
is detrimental to the contacts because of accelerated contact wear and material transfer 
and can cause the contacts to weld rather than separate. The arcing can also cause circuit 
problems by introducing noise. 

Snap action design incorporates a resilient member or springs between the actuator and 
contact carrier. The springs cause the contacts to move independently of the actuating 
mechanism. The mechanism is designed so that when actuator movement takes place, not 
only does the contact carrier movement take place, but energy is also built up in the spring 
system. Prior to the point in the travel of the actuator where contact separation takes place, 
the contact carrier and spring system are designed to go into an overcenter mode. 
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Switch Design Considerations 

At the overcenter point, sufficient energy is available in the spring system allowing the 
carrier to move independently of any further actuator motion and the contacts snap open. 
This rapid opening prevents teasing and minimizes contact welding. Some snap action 
devices also incorporate direct opening action. The direct opening action occurs slightly 
later in the travel than the normal snapover point if the contacts were slightly welded. 

This construction has also been known as "positively guided contacts". It combines a N.C. 
and N.O. contact combination to prevent N.C. and N.O. contacts from closing at the same 
time. This nomenclature is generally applied to control relays, but is also applicable to 
push buttons, pressure and temperature switches, and other control circuit devices. It is 

generally used for checking control circuit functions. 

Time delay of a switching device is the interval between the time when the external 
operator of the switching device is actuated and the time when the contact action actually 
occurs. 

In a switching device where time delay is provided, contact action takes place at a 
predetermined time interval after physical action has taken place to displace the external 
operator in a sufficient manner to operate the device. This time delay is fixed in some 
devices and adjustable in others to meet circuit requirements. Pneumatic timers are 
commonly used to perform this function. 

A switching device that has been designed for stacking has provisions for attaching 
multiple contact elements to the operator. 

Stacking provides a means for multiple circuits to be actuated from a single external 
operator. A switching device with this capability can perform multiple functions or 
combinations of functions depending on the type of external operator. A selector switch 
type operator with several positions in combination with multiple contact elements is one 
example of this type of device. 
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Switch Design Considerations 

Wiring Termination The following are examples of some of the more common methods of termination used. 

Binding Head Screw 
This screw has a larger than normal head. The underside of the screw head has a groove 
where the wire seats and is secured when the screw is tightened. It is most effective when 
used with solid wire. A cup washer can be added to accommodate stranded wire, but care 
must be exercised to ensure that all strands are secured 

Saddle Clamp 
This is a U-shaped clamp with a screw in the center. The screw threads into a flat 

conductor on the switching device and the legs of the U slide over the edges of the flat 
conductor in order to trap the wire. 

Figure 5. 

Wire is inserted here 

or hero 

Screw 

-4-- Saddle Clamp 

Flat Conductor 

The saddle clamp should be designed so it tilts to securely clamp a single wire on one side 
or a different wire size on each side of the clamp. 

Barrel Type - This is similar to the saddle clamp design, but instead of a U-shaped 
clamp, the clamp is rectangular. 

Figure 6. 

Wire is inserted here 

Uri Screw 

Barrel 

Flat Conductor 

The screw is not threaded into the flat conductor but rather bears against its top surface. 
This causes the barrel to be drawn upward clamping the wire between the undersurface of 
the flat conductor and the lower portion of the barrel. A major advantage is the wire is easy 
to insert into the clamping area. 

Pressure Plate 
A pressure plate is essentially a flat piece of material with a screw in the center. As with 
the saddle clamp, the screw threads into the flat conductor on the switching device. Even 
though the pressure plate is flat, it is designed to force the individual strands of wire to the 
center of the face plate that comes in contact with the conductor on the switching device 
where they are restrained. In addition, features are often designed into the body of the 
switching device that prevent any wire strands from escaping the pressure plate clamping 
action. 

10 

SP210 Parkland Street Nudgee SPS Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1024 Active 10/12/2014 Page 82 of 598



Switch Design Considerations 

Stab Type 
This type of termination is often termed quick-connect, push-on, fast-on, etc. The 
connection between the switching device and the wire is made with special complementary 
connection parts. The male part is normally built into the switching device and the female 
part is mechanically attached to the wire end. Termination is accomplished by mating the 
connector parts. This method provides a quick way to attach wires to the switching device 
and it is easy to remove the wires for service. 

PC Pin 
These are switching devices that can be soldered directly to a printed circuit board or 
plugged with pin connectors into receptacles mounted on the board. 

Lugs and Ferrules 
These devices are mechanically secured to the wire end. They make it easier to attach the 
wire to the switch terminal. They are normally used with stranded wire. 

Lugs provide a flat projection that is usually shaped like a fork or ring. The projection 

can be inserted under the head of the screw, inserted into saddle clamps, or slipped 

under pressure plates. 

Ferrules provide a pin type projection well suited for use with saddle clamps, 

pressure plates, and barrel type terminals. 

Solder 
Solder can be applied to the end of stranded wire to prevent the individual strands of wire 
from separating. The end of the wire becomes solid when soldered and can be used with 
saddle clamps, pressure plates, and barrel type terminals. It should be noted that the solder 
end will be quite hard and will resist the crushing effect of clamping means. Because of the 
irregular shape obtained through soldering, only partial contact between the wire and the 
terminal could result. 

Spring-Clamp 
This termination style is designed to minimize wiring time. The optimized spring-clamp 
is designed to reduce stress relaxation while maintaining contact force. An opening force 
is applied by a lever. The wire is then inserted and the opening force is removed. Upon 
force removal, the spring-clamp closes on the wire. This design is good for vibration 
environments. 

Because of the large variety of termination options and the importance of establishing and 
maintaining a reliable connection between the switching device and the circuit, standards 
have been developed to address this area. The Underwriters Laboratories Pullout and 
Secureness test is used to insure that termination methods have sufficient strength to retain 
the wire under conditions of use. This test also determines if the wire strands have been 
damaged during the wiring process or are susceptible to breakage under conditions of use. 
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Switch Design Considerations 

A finger-safe device provides a degree of protection from accidental, casual contact 
of live electrical parts by personnel. Only those components meeting or exceeding the 
requirements of IEC standard IP2X (listed under IEC 529) can he considered finger-safe. 

Those standards describe a model test finger, along with guidelines for the manner 
in which the test finger is to he manipulated in the vicinity of the wiring terminals to 
determine if the switching device provides the required degree of protection. 

Some switching devices achieve the finger-safe condition by basic device design while 
others require an external attachment. 

The finger-safe feature is becoming more prevalent as safety issues take on added 
importance. Higher voltage levels pose a greater risk of injury and liability. A concern of 
finger-safe design is it may provide a false sense of security to personnel who have access 
to the area where electrical terminations are made. 

12 
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Special Considerations 

Environmental 
Considerations 

Every switch serves as just one element in a complete system. Where and how that system 
operates plays a significant role in which switch will deliver the most cost-effective 
performance over time. In the section that follows, you'll gain a better understanding of 
some of the extraordinary issues involved in switch specification. 

Careful consideration of the environment to which the switching device is subjected 
will help ensure proper operation and acceptable service life. Consideration of external 
environmental conditions of the operators includes temperature and humidity, shock and 
vibration, and exposure to washdown, cutting fluids, etc., encountered during operation. 

In installations where an unfriendly external environment exists, the switching device 
should be housed in an enclosure designed to isolate it from the environment. Various 
enclosure ratings have been developed for use in specific environments and these ratings 
are regulated by industry standards. The external environment of the switching device can 
have a profound effect on the operation of the device and on its service life. 

Conditions generated within enclosures can also have a negative effect on switch operation 
and life. Condensation, internally generated chemicals, or trapped dirt are some of the 
more common problems. In addition, since each switching device is made of a variety of 
materials, each produces its own internal environment. Caution must be taken during the 
design of the switching device to ensure the materials selected are proper for this kind of 
device and are compatible with one another. 

The following information points out some key internal and external conditions affecting 
switching devices, as well as their effects. 

Temperature 
All electrical devices have a maximum operating temperature rating and this rating is 

generally understood by the user. The maximum storage temperature and the effects of low 
temperature are not as well-understood. 

Exceeding the high temperature limits can cause degradation of materials within the 
switch. This degradation can weaken switch parts or release gases from plastics and 
elastomers. A change in physical dimensions may occur, affecting operational travel 
and force. A very low temperature environment can cause sticking of the actuator and 
compromise the return action provided by the internal springs within the switching 
devices. Great care should be taken to exclude freezing liquids from the vicinity of the 
external operator or the switch may be inoperative under available levels of operating 
force. 

Large fluctuations in temperature can lead to condensation of water or other liquids, and 
result in the problems relating to humidity, chemicals, and gases listed below (in those 
cases it is generally helpful to ventilate the enclosure). 

Humidity 
Moisture can cause the formation of rust and corrosion on metallic parts as well as 
contribute to electrical problems such as arc tracking. 

Chemicals and Gases 
This class of contaminants can cause degradation of material used in the product in a 

13 

SP210 Parkland Street Nudgee SPS Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1024 Active 10/12/2014 Page 85 of 598



Switch Design Considerations 

Environmentally 
Sealed Devices 

variety of ways. Corrosion of metallic parts and the degradation of physical properties of 
plastics and elastomers are among the most common effects. The formation of conductive 
films on the surface of the insulation can cause arc tracking. 

Dirt and Debris 
Whether originating internally from wear or damage, or externally, this material can cause 
friction between moving parts, increase wear, and reduce switch life. Dirt on contacts 
increases resistance and contributes to contact reliability problems. 

Shock and Vibration 
Consideration must be given to the shock and vibration to which the switching device is 

subjected. Severe shocks can cause unintended momentary contact operation that could 
result in circuit malfunction. Long term exposure to vibration can cause premature wear of 
the switch elements and generation of internal dirt. Even a poorly designed panel door can 
repeatedly subject a switching device to damaging shock and vibration. 

It's also important to handle a switch with care during installation to avoid damaging 
shock. 

Physical Abuse 
Improper handling of the switching device during shipping or installation can cause 
damage to device components that could affect operation. 

An environmentally sealed device isolates the contact area from the environment. 

The most common type of construction has the contacts hermetically sealed within a glass 
envelope. Prior to sealing, the interior of the glass envelope is filled with an inert gas that 
keeps the environment around the contacts stable. This construction keeps out explosive 
gases or contaminants that could affect contact reliability. Since the contacts are not 
accessible for actuation by mechanical means, they are operated by means of magnetic 
flux. 

A special version of the sealed switch known as a logic reed is used in logic circuits. 
The logic reed is characterized by very short contact bounce, typically less than 0.5 
milliseconds. 

Contact isolation can also be accomplished by mechanical means such as a flexible 
diaphragm. These methods do not, however, provide a true hermetic seal, and are more 
susceptible to wear and degradation. 

14 
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Switch Design Considerations 

Standards and 
Approvals 

Switch Life 

Standards have been developed by industry groups and governmental units to help ensure 
that switching devices meet certain requirements with regard to installation criteria, safe 
operation, load carrying ability, minimum mechanical and electrical life, etc. 

Once a particular design has met the requirements of a specific standard, a marking may be 
affixed to devices constructed according to that design indicating that the standards of that 
particular agency have been met. 

Users need to be aware of which standards pertain to the products used in their locations 
and which approvals are required. Requirements vary depending on the application and 
the governmental unit having jurisdiction. Some of the standards that apply to switching 
devices are listed below: 

UL 508 

NEMA ICS 5 part 1 

EEC 60947-5-1 

CSA 22.2 No. 14 

Switch life can be defined in a variety of ways. It can be defined as the time when the 
switch physically fails and can no longer provide contact action. It can also be defined as 
the point when the operating characteristics change to such a degree that switch action 
is no longer reliable or the parameters fall outside those required for that application. 
Examples of the latter would be an increase in operating force or excessive travel to obtain 
contact action. 

A switching device may wear out due to mechanical considerations. Repeated operations 
cause physical wear of parts due to friction, shock, and stress, and can lead to eventual 
component failure. Dirt and debris generated by the moving mechanism can cause binding 
and can be a source of contact contamination. 

The electrical life of a switch is not necessarily related to its mechanical life. The electrical 
life of a switch is primarily load dependant, because the electrical load is the main source 
of heating in - and damage to - current carrying components. High current loads can 
also contribute to arcing at the contacts during contact action. This arcing action results 
in contact erosion and deformation and can lead to welding of the contacts. As a result, it 

is good practice to evaluate both mechanical and electrical life ratings before selecting a 

switching device. 

The switch environment can cause corrosion. This may lead to friction, physical failure of 
components, and dirt or corrosion in the contact areas. 

Low level switching and infrequent use may allow buildup of film on contact faces, 
affecting contact reliability. Logic reed switches or switches with precious metal contacts 
are ideal in these applications. 

15 
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Special Considerations 

Shock and vibration refer to the physical conditions that are present in the environment 
where the switch operates. These conditions often introduce undesirable motion into the 
device mechanism. 

Sources of shock can be the normal motion of the equipment where the device is mounted 
or the expected movement of the entire control system. Such motion may be repetitive in 
nature or may occur only periodically under specific situations such as startup, etc. The 
user may try to anticipate random, abnormal conditions which could result in a high shock 
situation. One-time mishandling during shipping and installation can cause damage that 
will affect operation. 

Another source of high shock is the slamming of control panel doors where the switching 
devices are mounted. In order to minimize the effect of known vibration, the axis of 
actuation of the switching device should not lie on the same plane as that of the direction 
of normal equipment vibration. 

Contact reliability can be affected by shock and vibration. Continual vibration causes 
mechanical wear and under load conditions, arcing can lead to welding of contacts. A 
severe shock can cause unintended, momentary contact operation that could result in 
circuit malfunction. 

The mechanical wear caused by long term exposure to vibration can result in the 
generation of dirt and debris which affects contact reliability and causes added friction in 
the sliding portions of the mechanism. 

Dielectric strength is a measure of the ability of the insulation used in the switching device 
to withstand the application of a voltage across its surface or through its mass. This will 
determine the maximum electrical rating of the device. 

Degradation of the dielectric strength of insulation can lead to failure of the device. 
Unintended electrical continuity may be established between circuit elements and ground. 
In either case, the result is a failure of the switch to perform its intended function. 

The most common type of failure is due to arc tracking across the surface of the insulation. 
The combination of a particular insulation and environmental conditions such as moisture 
and/or certain gases in the presence of an electrical arc can result in the buildup of a 

conducting path. 
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Special Considerations 

The contact block rating of a switching device is the electrical load that the device is 

capable of switching. This rating is expressed in voltage and current and typically refers to 

the maximum values that can be switched in a specified number of operations. Although 
contact blocks are usually rated for maximum conditions, there is a practical low load limit 
that the contacts will switch in a reliable manner. 

Exceeding the high loads can cause burning and pitting of the contacts leading to welding 
and contributing to arc tracking. If the load to be switched is of a very low energy level, 
any contaminants or non-conducting films on the contacts may prevent a circuit from being 
established when the contacts are operated. If loads below 48V DC and 0.1 A, or below 
24V AC and 0.4 A, are to be switched, the user must be cautious when selecting the contact 
materials. If the switching is within a typical Type 4/4X/13 environment, the quadfurcated/ 
pentafurcated blocks should be used for ultimate reliability. If the switching is within 
Class 1 and 2 Division 2 environment, without a sealing well or a conduit seal off, logic 
reed, sealed switch, or stackable sealed switch contact blocks should be used. If this type 
of switch is used at the high end of the rating, then caution should be exercised if these 
contacts are used for switching low energy loads. The feature built in for establishment of 
low energy loads may have been burned away during high load switching operations. 

Due to the growing popularity of solid-state devices being used in control circuits, the 
trend in industry is toward lower energy loads. 
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2.3 

TECHNICAL DATA SHEET 

For 

SEWAGE PUMP STATION SP210 
Nudgee Beach 

Equipment Type: Surge Diverter 

Location: Main Incomer 

Model Numbers: TDS-180-4S-277 

Manufacturer: Critec 

Supplier: Energy Correction Options 
PO Box 431 
Kelvin Grove, QLD. 4059 

Ph: 07 3356 0577 
Fx: 07 3356 1432 
Web: www.ecoptions.com.au 
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IIFRITECH TDS 
CRITEC® Transient Discriminating 

Surge Diverters 

ERGO' 

SP210 Parkland Street Nudgee SPS Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1024 Active 10/12/2014 Page 92 of 598



Surge Protection And Surge Ratings 

The stress, which an SPD will experience under surge 
conditions, is a function of many complex and interrelated 
parameters. These include: 

Location of the SPD(s) within the structure - are they 
located at the main distribution board or within the 
facility at secondary board, or even in front of the 
end-user equipment? 

Method of coupling the lightning strike to the facility - 
for example, is this via a direct strike to the structures 
LPS, or via induction onto building wiring due to a 

nearby strike? 

Distribution of lightning currents within the structure - 
for example, what portion of the lightning current enters 
the earthing system and what remaining portion seeks 

a path to remote grounds via the power distribution 
system and equipotential bonding SPDs? 

Type of power distribution system - the distribution 
of lightning current on a power distribution system is 

strongly influenced by the grounding practice for the 
neutral conductor. For example, in the TN-C system with 
its multiple earthed neutral, a more direct and lower 
impedance path to ground is provided for lightning 
currents than in a TT system. 

Additional conductive services connected to the facility 
- these will carry a portion of the direct lightning 
current and therefore reduce the portion which flows 
through the power distribution system via the lightning 
equipotential bonding SPD. 

Type of waveshape - it is not possible to simply consider 
the peak current which the SPD will have to conduct, 
one also has to consider the waveshape of this surge. It 

is also not possible to simply equate the areas under the 
current-time curves (also referred to as the action integral) 

for SPDs under different waveshapes. 

Many attempts have been made to quantify the electrical 
environment and "threat level" which an SPD will 
experience at different locations within a facility. The 

new IECW standard on lightning protection, IEC 62305-4 
"Protection against lightning - Part 4: Electrical and 
electronic systems within structures" has sought to address 

this issue by considering the highest surge magnitude 
which may be presented to an SPD based on the lightning 
protection level (LPL) being considered. For example, this 

standard postulates that under a LPL I the magnitude of a 

direct strike to the structure's LPS may be as high as 200kA 
10/350. While this level is possible, its statistical probability 
of occurrence is approximately 1%. In other words, 99% 
of discharges will be less than this postulated 200 kA peak 
current level. 

An assumption is made that 50% of this current is 

conducted via the building's earthing system, and 50% 
returns via the equipotential bonding SPDs connected to 

a three wire plus neutral power distribution system. It is also 

assumed that no additional conductive service exists. This implies 
that the portion of the initial 200 kA discharge experienced by 

each SPD is 25 kA. 

Simplified assumptions of current dispersion are useful in 

considering the possible threat level, which the SPD(s) may 
experience, but it is important to keep in context the assumptions 
being made. In the example above, a lightning discharge of 
200kA has been considered. It follows that the threat level to 
the equipotential bonding SPDs will be less than 25kA for 99% 
of the time. In addition, it has been assumed that the waveshape 
of this current component through the SPD(s) will be of the 
same waveshape as the initial discharge, namely 10/350, while 
in reality the waveshape have been altered by the impedance of 
building wiring, etc. 

Many standards have sought to base their considerations on 
field experience collected overtime. For example, the IEEE guide 
to the environment C62.41.1 and the recommended practice 

C62.41.2 present two scenarios of lightning discharge and 

different exposure levels under each of these depending on the 

location where the SPD is installed. In this standard, Scenario II 

depicts a direct strike to the structure, while Scenario I depicts 

a nearby strike and the subsequent conducted current into a 

structure via power and data lines. The highest surge exposure 
considered feasible to an SPD installed at the service entrance to a 

facility under Scenario I is 10kA 820, while under Scenario II it is 

considered to be 10kA 10/350 (exposure Level 3). 

From the above, it is apparent that the selection of the 
appropriate surge rating for an SPD depends on many complex 
and interconnected parameters. When addressing such 

complexities, one needs to keep in mind that one of the more 
important parameters in selecting an SPD is its limiting voltage 
performance during the expected surge event, and not the 
energy withstand which it can handle. 

LPZ OA LPZ Oe 

Lightning terminal 
collection volume LPZ OA 

Shielded 
Room 
LPZ 2 

LPZ 1 

-45 

2 

Protection zones defined by specific product appication. 
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Advanced Technologies - The ERICO" Advantage 
Transient Discriminating Technology 

To meet the fundamental requirements of performance, longer 
service life and greater safety under real world conditions, ERICO 

has developed Transient Discriminating (TD) Technology. 

This quantum leap in technology adds a level of "intelligence" 
to the Surge Protection Device enabling it to discriminate 
between sustained abnormal over-voltage conditions and true 
transient or surge events. Not only does this help ensure safe 

operation under practical application, but it also prolongs the life 
of the protector since permanent disconnects are not required 
as a means of achieving internal over-voltage protection. 

Traditional Technologies 
Conventional SPD technologies utilize metal oxide varistors and/ 
or silicon avalanche diodes to clamp or limit transient events. 

However, these devices are susceptible to sustained 50/60Hz 
mains over-voltage conditions which often occur during faults 

to the utility system. Such occurrences present a significant 
safety hazard when the suppression device attempts to clamp 
the peak of each half cycle on the mains over-voltage. This con- 
dition can cause the device to rapidly accumulate heat and in 

turn fail with the possibility of inducing a fire hazard. 

The Core of TD Technology 
The secret to ERICO's Transient Discriminating Technology is its 

active frequency discrimination circuit. This patented device can 

discriminate between a temporary over-voltage (TOV) condition 

Traditional Technology Active TD Technology 

and a very fast transient, which is associated with lightning or 

switching-induced surges. When the transient frequencies are 

detected, the patented Quick-Switch within TD activates to 
allow the robust protection to limit the incoming transient. The 

frequency discriminating circuit that controls the Quick-Switch 
helps ensure that the SPD device is immune to the effects of a 

sustained 50 or 60Hz TOV. This allows the device to keep operat- 
ing, in order to help provide safe and reliable transient protection, 
even after an abnormal over-voltage condition has occurred. 

Meeting & Exceeding Standards 
The CRITEC range of surge protection devices from ERICO 
employing TD Technology has been specifically designed to 
meet and exceed the new safety requirements of UL 1449 
Edition 3. To meet the abnormal over-voltage testing of UL 

1449 Edition 3, many manufacturers of SPD devices have incor- 

porated fuse or thermal disconnect devices which permanently 
disconnect all protection from the circuit during an over-voltage 
event. Transient Discriminating Technology on the other hand 

will allow the SPD device to experience an abnormal over- 
voltage up to twice its nominal operating voltage and still 

remain operational even after this event! This allows the 
device to help provide safe, reliable and continuous protection 
to your sensitive electronic equipment. TD Technology is 

especially recommended for any site where sustained 
over-voltages are known to occur, and where failure of 
traditional SPD technologies cannot be tolerated. 

The UL 1449 testing standard addresses the safety of an SPD 

device under temporary and abnormal overvoltage conditions, but 

does not specifically mandate a design that will give a reliable, 
long length of service in the real world. Specifically, UL 1449 
tests that the SPD remains operational at 10% above nominal 

supply voltage, allowing SPD manufacturers to design products 
that permanently disconnect just above that. Most reputable 
manufacturer's designs allow for up to a 25% overvoltage, 
while ERICO's TD Technology gives even greater overhead. 

TD TECHNOLOGY PROVIDES 
CONTINUED PROTECTION - 

EVEN AFTER OVER-VOLTAGES 

Typical Supply Problems 

Traditional Technology Response 

TD Technology Solution 
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Features 
CRITEC TD 
Technology with 
thermal disconnect 
protection 

Compact package, 
modular DIN rail 
mounting for 
limited space 
requirements 

Three modes of 
protection: L-N, 
L-PE & N-PE 

Indication flags 
and voltage-free 
contacts provide 
remote status 
monitoring 

Separate plug 
and base design 
facilitates 
replacement of 
a failed surge 
module 

15kA 8/20ps surge 
rating per mode 

CE, UL® 1449 
Edition 3 Listed 

TDS130 
CRITEC TDS Surge Diverter - TDS130 Series 

Surges and voltage transients are a major cause of 
expensive electronic equipment failure and business 
disruption. Damage may result in the loss of capital 
outlays, such as computers and communications 
equipment, as well as consequential loss of revenue 
and profits due to unscheduled system down-time. 

The TDS130 series of surge suppressors provide 
economical and reliable protection from voltage 
transients on power distribution systems. The TDS130 
is specifically designed for the protection of single 
phase power supplies within instrumentation and 
control applications. They are conveniently packaged 
for easy installation on 35 mm DIN rail within control 
panels. 

CRITEC TD technology helps ensure 
reliable and continued operation during 
sustained and abnormal over-voltage 
events. Internal thermal disconnect devices 
help ensure safe behavior at end-of life. A 
visual indicator flag provides user-feedback 
in the event of such operation. The 
TDS130 provides a set of optional voltage- 
free contacts for remote signaling that 
maintenance is required. 

The convenient plug-in module 
and separate base design facilitates 
replacement of a failed surge module 
without needing to undo installation 
wiring. 

Model 
Item Num or Europe 

TDS1301TR150 
702421 

lTDS1301TR240 
702422 

Nominal Voltage, U,, 120-150 VAC 220-240 VAC 
Max Cont Operating Voltage, U, 170VAC 275VAC 
Stand-off Voltage 230VAC 440VAC 
Frequency 0-100Hz 
Nominal Discharge Current, L, 8kA 8/20ps per mode 
Max Discharge Current, L. 15kA 8200 L-N 

15kA 8/200 L-PE 

Protection Modes L-G, L-N, N-G 

Technology TO Technology with thermal disconnect 
Short Circuit Current Rating, L. 200kAIC 
Back-up Overcurrent Protection 63AgL, if supply > 63A 
Voltage Protection Level, U, 500V 0 3kA (L+N-G) 

800V 0 3kA (L-N) 
800V 0 3kA (L +N -G) 

1500V 0 3kA (1-N) 
Status N/O, NK Change-over contact, 250V-/0.5A, max 1.5 mm2 (#14AWG) terminals 

Mechanical flag / remote contacts (R model only) 
Module Width 1 M 
Dimensions HxDx W: mm (in) 90 x 68 x 18 (3.54 x 2.68 x 0.71) 
Weight: kg (Itis) 0.12 (0.26) 
Enclosure DIN 43 880, UL94V-0 thermoplastic, IP 20 (NEMA-1) 
Connection 1 mm2 to 6 mm2 (#18AWG to #10AWG) 

Line and Neutral Terminals 
s25 mm2 (#4AWG) stranded 
s.35 mm2 (#2AWG) solid 
PE Terminal 

Mounting 35 mm top hat DIN rail 
Temre -40°C to 80°C (-40°F to 176°F) 
Hum 0% to 90% 
Approve CE, !EC 61643-1, UL 1449 Ed 3 Recognized Component Type 2 

Surge Rated to Meet ANS16/IEEE C62.41.2 Cat A, Cat B 

IEC 61643-1 Class II 

UL 1449 Ed3 In 3kA mode 
Replacement Module TDS130M150 TDS130M240 
Replacement Module (Europe) 702432 702424 
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Features 
CRITEC TD 
Technology with 
thermal disconnect 
protection 

Compact design 
fits into DIN 
distribution panel 
boards and motor 
control centers 

35 mm DIN rail 
mount - DIN 43 880 
profile matches 
common circuit 
breakers 

Indication flags 
and voltage-free 
contacts provide 
remote status 
monitoring 

Separate plug 
and base design 
facilitates 
replacement of 
a failed surge 
module 

50kA 8/20ps 
maximum surge 
rating provides 
protection suitable 
for sub-distribution 
panels and a long 
operational life 

Available in various 
operating voltages 
to suit most common 
power distribution 
systems 

CE, UL® 1449 
Edition 3 Listed 

TDS 150 
CRITEC® TDS Surge Diverter - TDS1 50 Series 

Surges and voltage transients are a major cause of 
expensive electronic equipment failure and business 
disruption. Damage may result in the loss of capital 
outlays, such as computers and communications 
equipment, as well as consequential loss of revenue 
and profits due to unscheduled system down-time. 

The TDS150 series of surge suppressors provide 
economical and reliable protection from voltage 
transients on power distribution systems. They are 
conveniently packaged for easy installation on 35 mm 
DIN rail within main distribution panelboards. 

CRITEC TD technology helps ensure reliable and 
continued operation during sustained and abnormal 
over-voltage events. Internal thermal disconnect 
devices help ensure safe behavior at end-of-life. A visual indicator flag provides user- 
feedback in the event of such operation. As standard, the TDS150 provides a set of 
voltage-free contacts for remote signaling that maintenance is required. 

The convenient plug-in module and separate base design facilitates replacement of a 

failed surge module without needing to undo installation wiring. 

Model 
Item Num .er or Europe 

TD515015R150 
702404 

ITD51501513240 
702406 

TDS15015R277 
702407 

ITD51501SR560 
702408 

Nominal Voltage, Un 120-150 VAC 220-240 VAC 240-277 VAC 480-560 VAC 
Max Cont. Operating Voltage, U, 170VAC 275VAC 320VAC 610VAC 
Stand-off Voltage 240VAC 440VAC 480VAC 700VAC 
Frequency 0-100Hz 
Short Circuit Current Rating, I. 200kAIC 

re Back -up Overcurrent Protection 125AgL, if supply > 100A 7, 
Technology TD with thermal disconnect 
Max (Hs mole Current, I.. 50kA 8/20us 
Nominal Discharge Current, I. 25kA 8/20ps I20kA 8/20 
Protection Modes Single mode (L-G L-N or N-G) 
Voltage Protection Level U,, 400V e) 3kA 

1.0kV 0 In 
700V 0 3kA 
1.2kV 0 In 

800V e 3kA 
1.6kV 0 In 

1.8kV 0 3kA 
2.4kV 0 In 

Status N/O, N/C Change-over contact, 250V-40.5A, max 1.5 mm2 (#14AWG) 
terminals 
Mechanical flag / remote contacts (R model only) 

Dimensions HxDx W: mm (in) 90 x 68 x 18 (3.54 x 2.68 x 0.69) 
Module Width 1 M 
Weight: kg (Ibs) 0.12 (0.26) 
Enclosure DIN 43 880, UL94V-0 thermoplastic, IP 20 (NEMA-1) 
Connection s25 mm2 (#4AWG) stranded 

s35 mm2 (#2AWG) solid 
Mounting 35 mm top hat DIN rail 
Temperature -40°C to 80°C (-40°F to 176°F) 
Humidity 0% to 90% 
Approvals CE, 1E0'61643-1, UL 1449 Ed 3 Recognized Component Type 2 

Surge Rated to Meet ANSIEEE C62.41.2 Cat A, Cat B. Cat C 

ANSIEEE C62.41.2 Scenario II, Exposure 2, 50kA 8/20ps 
IEC 61643-1 Class II 

UL 1449 Ed3 In 20kA mode 
Replacement Module TDS150M150 ITDS150M240 ITDS150M277 ITDS150M560 
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Features 
CRITEC TD 
Technology with 
thermal disconnect 
protection 

Compact design 
fits into DIN 
distribution panel 
boards and motor 
control centers 

35 mm DIN rail 
mount - DIN 43 880 
profile matches 
common circuit 
breakers 

Indication flags 
and voltage-free 
contacts provide 
remote status 
monitoring 

Separate plug 
and base design 
facilitates 
replacement of 
a failed surge 
module 

100kA 8/20ps 
maximum surge 
rating provides 
protection suitable 
for sub-distribution 
panels and a long 
operational life 

Available in various 
operating voltages 
to suit most 
common power 
distribution systems 

CE, UL 1449 
Edition 3 Listed 

TDS 1 100 
CRITEC® TDS Surge Diverter - TDS 1 100 Series 

Surges and voltage transients are a major cause of expensive 
electronic equipment failure and business disruption. Damage 
may result in the loss of capital outlays, such as computers and 
communications equipment, as well as consequential loss of 
revenue and profits due to unscheduled system down-time. 

The TDS1100 series of surge suppressors provide economical 
and reliable protection from voltage transients on power 
distribution systems. They are conveniently packaged for 
easy installation on 35 mm DIN rail within main distribution 
panelboards. 

CRITEC TD technology helps ensure reliable and continued 
operation during sustained and abnormal over-voltage events. 
Internal thermal disconnect devices help ensure safe behavior 
at end-of-life. A visual indicator flag provides user-feedback 
in the event of such operation. As standard, the TDS1100 provides a set of voltage-free 
contacts for remote signaling that maintenance is due. 

The convenient plug-in module and separate base design facilitates replacement of a 

failed surge module without needing to undo installation wiring. 

90 mm 
(3.54") 

35 mm 
(1.38") 

Model 
Item Number or Europe 

TD511002SR150 
702409 

ITDS11002SR240 I 

702411 
TDS11002SR277 
702412 

ITDS1101325R560 
702413 

Nominal Voltage, U. 120-150 VAC 220-240 VAC 240-277 VAC 480-560 VAC 
Max Cont Operating Voltage, U, 170VAC 275VAC 320VAC 610VAC 
Stand-off Voltage 240VAC 440VAC 480VAC 700VAC 
Frequency 0-100Hz 
Short Circuit Current Rating, 1 200kAIC 
Back-up Overcurrent Protection 125AgL, if supply > 100A 
Technology TD with thermal disconnect 
Max Discharge Current, I.,.. 100kA 8/20us 
Impulse Current, I.,., 12.5kA 10/350us 
Nominal Discharge Current, I. 50kA 8/20us 140kA 8/20ps 
Protection Modes Single mode (L-G, L-N or N-G) 
Voltage Protection Level, Up 400V 0 3kA 

1.0kV 0 20kA 
700V 0 3kA 
1.2kV 0 20kA 

800V 19 3kA 
1.6kV 0 20kA 

1.8kV 0 3kA 
2.4kV 0 20kA 

Status NM, N/C Change-over contact, 250V-/0 5A, max 1.5 mm2 (#14AWG) terminals 
Mechanical flag / remote contacts (R model only) 

Dimensions H x D x W: mm (in) 90 x 68 x 35 (3.54 x 2.68 x 1.313) 

Module Width 2 M 
Weight: kg OW 0.24 (0.53) 
Enclosure DIN 43 880, UL94V-0 thermoplastic, IP 20 (NEMA-1) 
Connection ._25 mm2 (#4AWG) stranded 

35 mm2 (I12AWG) solid 
Mounting 35 mm top hat DIN rail 
Temperature -40°C to 80°C (-40°F to 176°F) 
Humidity 0% to 90% 
Approvals CE, IEC 61643-1, UL 1449 Ed 3 Recognized Component Type 2 

Surge Rated to Meet ANSI/lEEE C62.41.2 Cat A, Cat B, Cat C 

ANS1/1EEE C62.41.2 Scenario II, Exposure 3, 100kA 8/20us, 10kA 10/350ps 
IEC 61643-1 Class I and Class II 

UL 1449 Ed3 In 20kA mode 
Replacement MOV Module TDS150M150 ITDS150M240 1TD5150M277 1TD5150M560 
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Features 
CRITEC TD 
Technology with 
thermal disconnect 
protection 

Compact design 
fits into DIN 
distribution panel 
boards and motor 
control centers 

35 mm DIN rail 
mount - DIN 43 880 
profile matches 
common circuit 
breakers 

Indication flags 
and voltage-free 
contacts provide 
remote status 
monitoring 

Separate plug 
and base design 
facilitates 
replacement of 
a failed surge 
module 

50kA 8/20ps 
maximum surge 
rating provides 
protection suitable 
for sub-distribution 
panels and a long 
operational life 

Available in various 
operating voltages 
to suit most 
common power 
distribution systems 

CE, UL 1449 
Edition 3 Listed 

TDS350 
CRITEC® TDS Surge Diverter - TDS350 Series 

Surges and voltage transients are a major cause of 
expensive electronic equipment failure and business 
disruption. Damage may result in the loss of capital 
outlays, such as computers and communications 
equipment, as well as consequential loss of revenue 
and profits due to unscheduled system down-time. 

CRITECTD technology helps ensure reliable and 
continued operation during sustained and abnormal 
over-voltage events. Internal thermal disconnect 
devices help ensure safe behavior at end-of-life. A 
visual indicator flag provides user-feedback in the 
event of such operation. As 
standard, the TDS provides a 

set of voltage-free contacts 
for remote signaling that 
maintenance is due. 

The convenient plug-in module 
and separate base design 
facilitates replacement of a failed 
surge module without needing to 
undo installation wiring. TDS350TT 

70 mm (2.76") 

TDS350TNC 
53 mm (2.07") 

Model 
Item Number r Europe 

TDS350TNC150 ITDS50120240 
702414 702419 

TDS350TNC277 
702417 

ITDS350TT150 
702416 

ITDS350TT277 
702418 

Nominal Voltage, Un 120-150 VAC 240-277 VAC 120-150 VAC 240-277 VAC 
Max Cont. Operating Voltage, Uc 170/295VAC 2401480VAC 320/536VAC 170/295VAC 320/536VAC 
Stand-off Voltage 240/415VAC 240/480VAC 4800813VAC 240/415VAC 480/813VAC 
Frequency 0-100Hz 
Short Circuit Current Rating, L WIC 
Bads -up Overcurrent Protection 125AgL, if supply > 100A 
Tedmol y TD with thermal disconnect 
Max Disc arge Current, 1...., 50kA 8/200 12.5kA 10/350ps N-PE 

50kA Sinus 
Nominal Discharge Current, I. 25kA 8/20ps 20kA 8/20 25kA 8/20ps 120IcA 8/20 
Protection Modes L-N IL-N, N-PE L-N L-N, N-PE 

Voltage Protection Level, U, 400V 0 3kA 
1.0kV 0 In 

80W 0 3kA 
1.6kV @ In 

400V 0 3kA 
1.0kV 0 In 

800V @ 3kA 
1.6kV 0 In 

Status N/0, N/C Change-over contact, 250V--/0.5A, max 1.5 mm2 (#14AWG terminals 
Mechanical flag / remote contacts 

Dimensions HxDx W: mm (in) 90 x 68 x 53 (3.54 x 2.68 x 2.07) 90 x 68 x 70 (3.54 x 2.68 x 2.76) 
Module Width 3 M 4 M 
Weight kg (Ibs) 0.36 (0.79) 0.5 (1.10) 
Endosure DIN 43 880, UL94V-0 thermoplastic, IP 20 (NEMA- ) 

Connection s25 mm2 (#4AWG) stranded 
s35 mm2 (#2AWG) solid 

Mounting 35 mm top hat DIN rail 
Temperature -40°C to 80°C (-40°F to 176°F) 

Humidity 0% to 90% 
Approvals CE, 1E0 61643-1, UL 1449 Ed 3 Recognized Component Type 2 

Surge Rated to Meet ANS1 /IEEE C62.41.2 Cat A, Cat B, Cat C 

AN51/IEEE C62.41.2 Scenario II, Exposure 2, 50kA 8120ps 

IEC 61643-1 Class II 

UL' 1449 Ed3 In 201cA mode 
Replacement MOV Module TDS150M150 ITD5150M277 TD5150M150 ITD5150M277 
Replacement GDT Module SGD112M 
Replacement GDT Module (Europe) - 702403 
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2h.1 L.k! 

TIt # .4 

$ 

AUSTRALIA 
Phone +61-2-9751-8500 
Fax +61-2-9475-5334 

L 
BELGIUM 
Phone .0800 -757-48 
Fax .0800 -757-60 

NAM 
Pharr 4.41-asnant 

445-11-3112141111111 

CANADA 
Phone +1-800-677-9089 
Fax +1-800-677-8131 

CHILE 
Phone .56-2-370-2908 
Fax +56-2-370-2914 

ERICO® 
oiler 

"se._ 

CHINA 
Phone +86-21-3430-4878 
Fax +86-21-5831-8177 

DENMARK 
Phone .808 -89-373 
Fax +808-89-372 

FRANCE 
Phone +33-4-77-365-656 
Fax +33-4-77-553-789 

GERMANY 
Phan 4400-189-0272 
Fax +041.1189-0274 

0 go 44 

HONG KONG 
Phone +852-2764-8808 
Fax +852-27644486 

www.erico.com 

HUNGARY 
Phone +068-00-165-38 
Fax +31-13-583-5499 

INDONESIA 
Phone +62-21-575-0941 
Fax +62-21-575-0942 

ITALY 
Phone +39-02-8474-2250 
Fax +39-02-8474-2251 

MEXICO 
Phone .52-55-5260-5991 
Fax +52-55-5260-3310 

NETHERLANDS 
Phone .31-13-583-5400 
Fax +31-13-583-5499 

NORWAY 
Phone +100-100-73 
Fax 4000-100-66 

POLAND 
Phone +48-71-374-4022 
Fax 448-71-374-4043 

SINGAPORE 
Phone +65-6-2683433 
Fax +65-6-268-1389 

SPAIN 
Phone +34-93-467-7726 
Fax +34-93-467-7725 

11- 
SWEDEN 
Phone 442117909011 
Fax +0207-98944 

SWITZERLAND 
Phone .0800-558-697 
Fax .0804559-615 

THAILAND 
Phone +66-2-267-5776 
Fax .662636-63138 

UNITED ARAB 
EMIRATES 
Phone .971 -4881 -7250 
Fax +971-4-881-7270 

UNITED KINGDOM 
Phone .0806-2344-670 
Fax +0808,2344-676 

UNITED STATES 
Phone .1-440-20-0100 
Fee +1-440248 -0723 

ANSI is a registered trademark of the American National Standards Institute. IEC is a registered trademark of the International Electrotechnical Commission. IEEE is a registered 
trademark of the Institute of Electrical and Electronics Engineers, Incorporated. NEMA is a registered trademark of the National Electrical Manufacturers Association. UL is a registered 
trademark of Underwriters Laboratories, Inc. 

WARNING 
ERICO products shall be installed and used only as indicated in ERICO's product instruction sheets and training materials. Instruction sheets are available at www.erico.com and from 
your ERIC() customer service representative. Improper installation, misuse, misapplication or other failure to completely follow ERICO's instructions and warnings may cause product 
malfunction, property damage, serious bodily injury and death. 

Copyright 02008 ERICO International Corporation. All rights reserved. 
CADDY, CADWELD, CRITEC, ERICO, ERIFLEX, ERITECH, and LENTON are registered trademarks of ERICO International Corporation. (71211-VAVEN E798LT07WWEN 01110.648 
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2.4 

TECHNICAL DATA SHEET 

For 

SEWAGE PUMP STATION SP210 
Nudgee Beach 

Equipment Type: Surge Filter 

Location: Main Incomer 

Model Numbers: TDF-10A-240V 

Manufacturer: Critec 

Supplier: Energy Correction Options 
PO Box 431 
Kelvin Grove, QLD. 4059 

Ph: 07 3356 0577 
Fx: 07 3356 1432 
Web: www.ecoptions.com.au 
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ERITECH 
Features 

CRITEC Transient 
Discriminating 
(TD) Technology 
provides increased 
service life 

In-line series 
protection 
High efficiency 
low pass sine wave 
filtering - ideal 
for the protection 
of switched mode 
power supplies 

Three modes of 
protection: L-N, 
L-PE & N-PE 

35 mm DIN rail 
mount - simple 
installation 
LED status 
indication and 
opto-isolated 
output - for 
remote status 
monitoring 

CE, UL 1449 
Ed. 3 Listed 

TDF 
CRITEC® Transient Discriminating Filter 

The TDF series has been specifically designed 
for process control applications to protect the 
switched mode power supply units on devices 
such as PLC controllers, SCADA systems and 
motor controllers. Units are Ul Recognized 
and available for 3A, 10A and 20A loads and 
suitable for 110-120V ac/dc and 220-240Vac 
circuits. 

The TDF is a series connected, single phase 
surge filter providing an aggregate surge 
capacity of 501(A (8120ps) across L-N, L-PE, 
and N-PE. The low pass filter provides up to 
65dB of attenuation to voltage transients. 
Not only does this reduce the residual 
let-through voltage, but it also helps 
further reduce the steep voltage rate-of-rise t " providing superior protection for sensitive 
electronic equipment. 

STATUS SENSE 

odel 
Item Number for Europe 

TDF3A120V 1TDF3A240V 
700001 700002 

ITDF10A120V 
700003 

ITDF10A240V 
700004 

ITDF20A120V ITDF20A240V 
700005 700006 

Nominal Voltage, U., 110-120 V 220-240 V 110-120 V 220-240 V 110-120 V 220-240 V 

Distribution System TN-C-S, TN-S 

Max Cont Operating 
Voltage, Uc 

170VAC 340VAC 170VAC 340VAC 170VAC 340VAC 

Stand-off Voltage 240V 400V 240V 400V 240V 
Frequency 0-60Hz _50/60Hz 0-60Hz 50/60Hz 
Max Line Current, It 3 A 10 A 20 A 
Operating Current 0 U. 135 mA 1250 mA 240 mA 1480 mA 240 mA 480 mA 
Max Discharge Current, 
lr,. 

10kA 8/20ps N-PE 

20kA 8/20ps L-N 

20kA 8/20ps L-PE 

Protection Modes All modes protected 
Technology In-line series low pass sine wave filter 

TD Technology 

Voltage Protection Level, 

u, 
500V @ 500A 700V @ 500A 
250V @ 3kA 1600V 0 3kA 

500V @ 500A 
250V 0 3kA 

700V 0 500A 
600V 0 3kA 

500V 0 500A 
250V 0 3kA 

700V 0 500A 
600V 0 3kA 

Filtering -62dB 0 100kHz -65dB 0 100kHz -53dB 0 100kHz 

Status Green LED. On=0k. Isolated o to-coupler output 
Dimensions HxDx W: 

mm (in) 
90 x 68 x 72 

(3.54 x 2.68 x 2.83) 
90 x 68 x 144 

(3.54 x 2.68 x 5.67) 

Module Width 4 M 8 M 

Weight kg (Ibs) 0.7 (1.54) 1.48 (3.25) 11.57 (3.46) 

Enclosure DIN 43 880, UL94V-0 thermoplastic, IP 20 (NEMA -1) 

Connection 1 mm2 to 6 mm2 (#18AWG to #10) 
Mounting 35 mm top hat DIN rail 

Back-up Overcurrent 
Protection 

3A 10A 20A 

Temperature -35°C to 55°C (-31°F to 131°F) 

Humidity 0% to 90% 

Approvals C-Tick, CE (NOM 3A, 120V), CSA 22.2, lll 1283, 
UL' 1449 Ed 3 Recognized Component Type 2 

Surge Rated to Meet ANSIEEE C62.41.2 Cat A, Cat B, Cat C 

(1) Opto-coupler output can be connected to DINLINE Alarm Relay (DAR275V) to provide Form C dry contacts. 

ANSI is a registered trademark of the American National Standards Institute. IEEE is a registered trademark of the Institute of Electrical and Electronia Engineer; 
Incorporated. NEMA is a registered trademark of the National Electrical Manufacturers Association. UL is a registered trademark of Underwriters laboratories, Inc 

WARNING 
ERICO products shall be installed and used only as indicated in ERKCYs product instruction sheets and training materials. Instruction sheets are 
available at www.erico.com and from your ERICO customer service representative. Improper installation, misuse, misapplication or other failure 
to completely follow ERKO's instructions and warnings may cause product malfunction, property damage, serious bodily injury and death. 

Copyright 02008 ERICO International Corporation. All rights reserved. 
CADDY, CADWELD, CRITEC, ERICO, ERIFLEX. ERITECH, and LENTON are registered trademarks of ERICO International Corporation. 

www.erico.com 
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ERI TECH 
Features 

In-line series 
protection 

EMI/RFI noise 
filtering - protects 
against industrial 
electrical noise 

Compact design 
- fits into motor 
control and 
equipment panels 

Three modes of 
protection: L-N, 
L-PE & N-PE 

35 mm DIN rail 
mount - simple 
installation 

LED power 
indicator 

DSF 
CRITEC® Dinline Surge Filter 

The "two port" DSF series has been specifically 
designed for process control applications to protect 
the switched mode power supply units on devices 
such as PLC controllers, SCADA systems and motor 
controllers. The 30V unit is suitable for 12V and 
24Vac/dc signaling and control systems. 

The 6A DSF series incorporates a space efficient, low 
pass, series filter which provides attenuation to high 
frequency interference. The larger 20A model provides 
status indication and a higher surge rating, making 
this ideal for the protection of higher risk equipment. 

mm 

DSF6A 

90 mm 

72 mm 

DSF20A 

N 

DSF20A275V only 

I- z 

N 

odel 
m Num or Europe 

D5F6A30V IDSF6A150V 

702090 701000 
IDSF6A275V I DSF10A275V 
701030 701020 

Nominal Voltage, U. 24 110-120 V 220-240 V 

Distribution System 1Ph 2W+G 

System Compatibility TN-S, TN-C-S 

Max Cont Operating Volt- 
age, lk 

30VAC, 38VDC 150VAC 275VAC 

Frequency 0-60Hz 50/60Hz 

Max Line Current, k 6 A 20 A 

Operating Current CU. 7 mA 

Max Discharge Current I.. 4kA 81201Js 16kA 8201Is 15kA 8/20 is L-N 

15kA 8/2011s L-PE 

25kA 8/20ps N-PE 

Protection Modes All modes protected 

Technology In-line series filter 
MOV 

Voltage Protection Level, U, 110V 0 3kA 1400V 0 3kA 1750V @ 3kA 710V 0 3kA 

Filtering -3dB 0 300kHz -3dB @ 62kHz 

Status LED power indicator Status indicator 

Dimensions HxDx W: 

mm (in) 
90 x 68 x 36 

(3.54 x 2.68 x 1.42) 

90 x68 x72 
(3.54 x 2.68 x 2.83) 

Module Width 2 M 4 M 

Weight kg (lb) 02 (0.441) 0.7 (1.543) 

Enclosure DIN 43 880, UL94V-0 thermoplastic IP 20 (NEMA-1) 

Connection 1 mm2 to 6 mm2 (#18AWG to #10AWG) 

Mounting 35 mm top hat DIN rail 

Back-up Overcurrent 
Protection 

6A 20A 

Temperature -35°C to 55°C ( -31'F to 131°F) 

Humidity 0% to 90% 

Approvals C-Tick, CE, NOM, UL 1449 Ed 3 

Recognized Component Type 2 

C-Tick, CE 

Surge Rated to Meet ANSMEEE C62.41.2 Cat A, Cat El 

ANSI is a registered trademark of the American National Standards Institute. IEEE is a registered trademark the Institute 
of Electrical and Electronics Engineers, Incorporated. NEMA is a registered trademark the National Electrical Manufacturers 
Association. UL is a registered trademark Underwriters Laboratories, Inc. 

WARNING 
ERICO products shall be installed and used only as indicated in ERICO's product instruction sheets and training materials. 
Instruction sheets are available at www.erico.com and from your ERKO customer service representative. Improper installation, 
misuse, misapplication or other failure to completely follow ERICO's instructions and warnings may cause product malfunction, 
property damage, serious bodily injury and death. 

Copyright 02008 ERIC() International Corporation. All rights reserved. 
CADDY, CADWELD, CFUTEC, ERICO, RIFLER, EFUTECH, and LOFTON are reolgeree trademarks of ERKO International Corporation. 

IJwww.erico.com ERICCF 
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TRANSIENT DISCRIMINATING FILTER 

INSTALLATION INSTRUCTIONS 

1. PREPARATION 
DANGER: Electrical shock or burn hazard. 

/ I\ Installation of this Transient Voltage Surge 
Suppressor should only be made by qualified 

personnel. Failure to lockout electrical power during 
installation or maintenance can result in fatal 
electrocution or severe burns. Before making any 
connections to this electrical panel be sure that power 
has been removed from all associated wiring, electrical 
panels, and other electrical equipment. 

1-\. CAUTION NOTES: 
1. The installation of this Surge Protector should 

follow all applicable electrical codes, such as the 
National Electrical Code, or the Canadian Electrical 
Code. 

2. Check to make sure line voltage does not exceed 
Surge Protector voltage requirement. 

3. Prior to installation ensure that the TDF is of the 
correct voltage, current, and frequency rating for 
your application. 

4. The earth terminal must be connected to a low 
impedance earth (< 10 ohms) for correct operation. 

5. Do not perform a "Flash Test" or use a Mega-Ohm 
Meter (Megger) to test circuits that are protected 
with TDF modules. Damage may occur to the TDF 
modules. 

6. Follow all instructions to ensure correct and safe 
operation. 

7. Do not attempt to open or tamper with the TDF units 
in any way as this may compromise performance 
and will void warranty. 

2. INTRODUCTION 

Transient Discriminating Filters (TDF) are packaged in "DIN 43 
880" profile enclosures for simple installation onto 35mm DIN 

MODEL NUMBER 
TDF-3A-120V 

TDF-10A-120V 
TDF-20A-120V 
TDF-3A-240V 

TDF- 10A -240V 
TDF-20A-240V 

rails. They can be selected for use on distribution systems with 
nominal RMS voltages of 120Vac or 240Vac at frequencies of 
50/60Hz. The 120Vac unit also operates on nominal 125Vdc 
supplies. 

3. QUICK INSTALLATION OVERVIEW 
Install in the following manner: 

1. Ensure that power is removed from the area and the 
circuits that will be connected. 

2. Snap lock the TDF module to the DIN rail. 

3. Install the appropriate upstream overcurrent protection. 

4. Connect wiring to the indicated i/p and o/p terminals. 

5. Apply power and observe correct operation of the Status 
Indication, and alarm facilities if provided - see Section 

4. PROTECTION CONCEPTS 

To optimize effectiveness of the TDF protection, the 
unprotected and protected wiring should be separated. Wiring 
from the exposed transient source to the TDF should be 
considered unprotected and kept approximately 12" (300mm) 
from all other wiring wherever possible. Wiring on the 
equipment side of the TDF should be considered protected. 

The separation of protected and unprotected wiring is 

recommended to minimize the risk that transients conducted 
on unprotected wiring may cross couple onto protected 
circuits, and diminish the level of protection available from the 
TDF module. 

The terminals on the TDF module are labeled "INPUT/LINE" 
(unprotected side) and "OUTPUT/LOAD" (protected side) 
assuming that the source of the transients is on the input side 
of the TDF module. 

For applications where the transient source is on the load side 
of the TDF module, the TDF should be reverse connected 
with the INPUT/LINE terminals connected to the load side, 
toward the source of the transients. 

www.erico.com Page 1 of 2 

SP210 Parkland Street Nudgee SPS Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1024 Active 10/12/2014 Page 103 of 598



TRANSIENT DISCRIMINATING FILTER 

5. MOUNTING 

TDFs are designed to clip to 35mm DIN rails (standard 
EN50022). Unless otherwise mechanically restrained, use 
horizontal DIN rails with the TDF module spring clips to the 
bottom and the label text the correct way up. 

NOTE: TDFs must be installed in an enclosure or panel that: 

prevents the TDF unit temperature from exceeding 

122°F (50°C) 

provides adequate electrical and safety protection 

prevents the ingress of moisture and water 

allows TDF status indicators to be inspected 

6. GROUND FAULT CIRCUIT INTERRUPTION (GFCI) 

Where GFCI protectors (RCDs/ELCBs) are used, it is 

preferable that the TDF modules be installed prior to these 
devices (i.e. upstream). If this is not done, nuisance tripping of 
the GFCIs may occur during transient activity. 

7. CONDUCTOR TERMINATION 

Each TDF terminal is designed to accept wire sizes from 10 to 
18 AWG (1.5mm' to 6mm2) solid or stranded conductor. The 
wire insulation should be stripped back 5/16" (8mm). 

NOTE: Do not use greater than 9inlbs (1Nm) of torque when 
tightening the terminals. For UL compliance, where two 
wires may need to be terminated into one terminal, the 
permissible wire size is 18AWG each. 

8. FUSING AND ISOLATION 

Overcurrent protection must be installed in the upstream circuit 
of every TDF to provide protection to the unit itself, the load 
and the wiring in case of fault situations. The current rating of 
the breaker or fuse used should be determined according to 
below. However, the current rating should be less than the 
rating of the wiring. For example, if a 20A TDF were installed in 

a circuit with wiring that can carry 15A, then a 15A overcurrent 
device must be installed upstream to protect both the TDF and 
wiring from overload. 

MAX FUSE SIZES: TDF RATING 
3A 
10A 
20A 

FUSE RATING 
4A 
10A 
20A 

9. STATUS INDICATION 

TDF modules have a single Status Indicator on the front panel. 
When power is applied and full surge capacity is available, the 
Status Indicator will be illuminated. Should power be applied 
and the indicator fail to illuminate, the TDF should be replaced, 
as optimum protection is no longer provided. 

10. MAINTENANCE & TESTING 

Before removing a TDF module from service, ensure that the 
power has been removed from the module. Replacement of a 

TDF module should only be undertaken by qualified 
personnel. 

NOTE: TDF units should be inspected periodically, and also 
following any periods of lightning or transient voltage 
activity. Check the Status Indicator and replace the module if 
it is not illuminated as detailed in Section 9 STATUS 
INDICATION. 

11. DINLINE ALARM RELAY (DAR) 

The TDF status monitoring circuit which provides the visual 
Status Indicator, also provides a low voltage opto-coupler 
alarm output circuit. Should voltage free alarm contacts be 
required, the ERICO Inc, DINLINE ALARM RELAY (DAR) 
should be used. 

The DAR module provides a fully isolated dry contact alarm 
output. One DAR can be used per TDF, or up to 16 TDFs can 
be connected in series to one DAR to provide a common dry 
contact alarm output. 

Ensure that the voltage rating of the alarm wiring is rated in 

accordance with the other voltages present in the equipment. 
This would normally be the same voltage rating as that used 
for the TDF module input wiring. 

It is recommended that the DAR unit be powered from the 
output/load side of the TDF being monitored, however the 
DAR can be powered from other circuits. This allows for 
example, one DAR unit to be connected to separate TDFs 
which are protecting a three phase circuit. 

NOTE: Depending upon the usage of the DAR output 
contacts, failure of power to the DAR may be interpreted as a 

failure of one or more TDFs. Visual inspection of the DAR 
and TDF Status Indicator is required to clarify this situation. 

12. USE OF OTHER INTERFACES 

ERICO, Inc. DAR units are recommended for the interfacing 
of equipment to the TDF opto-coupler alarm output circuit. The 
direct connection of other equipment to the TDF opto-coupler 
alarm output circuit may not provide sufficient isolation or 
exceed the opto-coupler specifications. This may damage the 
TDF and/or the connected equipment. Warranty may be 
voided under such circumstances. However, the specifications 
for TDF alarm output has been provided for those who desire 
to use the TDF opto-coupler output directly. 

The TDF alarm opto-coupler output is available on terminals 3 

and 5. Terminal 3 is the positive and 5 is the negative side. 
This output is an open collector transistor output of the opto- 
coupler. When the opto-coupler is driven on, it should be 
arranged to have 2mA flowing through it. For use with 24Vdc 
circuits, a 121d2 current limiting burden resistor is required. For 
use with 12Vdc circuits, a 5.61d2 current limit resistor is 
required. For use with 5Vdc circuits, a 2.21(Q current limit 
resistor is required. 

NOTE: In connecting to the TDF opto-coupler alarm output, 
do not reverse the +1- connections or exceed the maximum 
permissible ratings (30Vdc) as damage may occur. 
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2.5 

TECHNICAL DATA SHEET 

For 

SEWAGE PUMP STATION SP21O 
Nudgee Beach 

Equipment Type: Surge Filter Alarm Relay 

Location: Main Incomer 

Model Numbers: DAR-275V 

Manufacturer: Critec 

Supplier: Energy Correction Options 
PO Box 431 
Kelvin Grove, QLD. 4059 

Ph: 07 3356 0577 
Fx: 07 3356 1432 
Web: www.ecoptions.com.au 
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DINLINE ALARM RELAY (DAR) 

INSTALLATION INSTRUCTIONS 

1. PREPARATION 

DANGER: Electrical shock or burn hazard. \ Installation of this device should only be made 
by qualified personnel. Failure to lockout 

electrical power during installation or maintenance can 
result in fatal electrocution or severe burns. Before 
making any connections be sure that power has been 
removed from all associated wiring, electrical panels, 
and other electrical equipment. 

\ 
CAUTION NOTES: 

1. The installation of this device should follow all 
applicable electrical codes, such as the National 
Electrical Code. 

2. Check to make sure line voltage does not exceed 
DAR275V voltage ratings. 

3. Follow all instructions to ensure correct and safe 
operation. 

4. Do not attempt to open or tamper with the DAR in 

any way as this may compromise performance and 
will void warranty. No user serviceable parts are 
contained. 

2. INTRODUCTION 

Selected DSD, TDS & TDF DINLINE Surge Protection 
Devices include status monitoring circuits which provide visual 
status display of device capacity. They may also provide a low 
voltage opto-coupler alarm output circuit that can be connect to 
the DAR to provide potential free (Form C) change-over 
contacts. The DAR alarm contacts may be used to provide 
output to external alarm systems or remote monitoring circuits. 

One DAR can be used per DSD/TDS/TDF opto-coupler alarm 
or up to 16 DSD opto-coupler alarms can be connected in 

series to the one DAR to provide a common output. It is 

recommended that the DAR be powered from the same 
power circuit that feeds the device(s) being monitored, 
however the DAR can be powered from other circuits. This 
allows for example, one DAR unit to be connected to separate 
SPDs that are protecting a three phase circuit. 

MODEL NUMBER 
DAR 275V 

Note. Depending upon the usage of the DAR output contacts, 
failure of power to the DAR may be interpreted as a failure of 
one or more of the SPDs being monitored. Visual inspection 
of the DAR and SPDs status displays would determine this. 

3. MOUNTING 

The DAR is designed to clip to 35mm (top hat) DIN rails 
(standard EN50022). Unless otherwise mechanically 
restrained, use horizontal DIN rails with the DAR module 
spring clips to the bottom and the label text the correct way up. 

NOTE: The DAR must be installed in an enclosure or panel 
that: 

prevents the DAR temperature from exceeding 

131°F (55°C) 

provides adequate electrical and safety protection 

prevents the ingress of moisture and water 

allows DAR status indicators to be inspected 

4. ELECTRICAL CONNECTION 

The interconnecting wiring should: 

be of size #10 b #14 AWG (2.5mm2 to 6mm2) solid or 
stranded conductor. 

The wire insulation should be stripped back 5/16" (8mm). 

NOTE: Do not use greater than 9inlbs (1Nm) of torque 
when tightening the terminals. 

CONNECTION TO TELECOMMUNICATIONS NETWORKS 

The DAR is approved for use in Australia where the alarm 
contacts may be connected to private lines or building cabling 
associated with the telecommunications network. NO direct 
connection to the public switched network should be made. 

ntww.erico.com Page 1 of 2 

SP210 Parkland Street Nudgee SPS Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1024 Active 10/12/2014 Page 106 of 598



DINLINE ALARM RELAY 

INSTALLATION INSTRUCTIONS 

5. INTERCONNECTION 

When connecting the DAR to a single opto-coupler output the 
+ terminal of the SPD should connect to the + terminal on the 
DAR. The - terminal should connect to the - terminal. 

DSD DSD 2S/2T 

I11 u 

II 
(Dee 

lit 

6 032 

go 

Opto-coupler output 

DAR 

KID 

To transient 
protected 
equipment 

Voltage free contacts 

To remote alarm circuit 

+/- terminal connections are polarity sensitive. Do not reverse. 

When connecting the DAR to multiple opto-couplers the opto- 
couplers should be connected in series with + terminal of one 
connected to the - terminal of the next. The DAR + terminal 
should connect to + SPD terminal at one end of the series 
connection and the - DAR terminal connect to the - SPD 
terminal at the other end of the series connection. 

1D,. 113 

Ph N E 

+- +- 
WE/ 1371) II 

Upto 16 connections per DAR module 

111171:411 

DAR 

Voltage free contacts 

+/- terminal connections are polarity sensitive. Do not reverse. 

5. STATUS INDICATION 

Protection Operational 

Normal 

Protection Alarm 

Normal 

Fault Mode 

Normal 

STATUS 

DISPLAY -4* 0 0 0-1 0 0--/ 
Fault 0 Fault 0 Fault (1) 

0 0-I 0 00 
Normal operation DSD in alarm mode or power 

to DSD has been removed 
Power to DAR removed 
Protection status unknown 

EXPLANATION Norrnal (green) indicator ON Normal (green) indicator OFF Normal (green) indicabr OFF 
Red indicator OFF Red indicator ON Red indicator OFF 
Relay is energised Relay is de-energised Relay is de-energised 
Power is supplied Power is supplied Power is OFF 

6. FUSING AND ISOLATION 

Overcurrent protection must be installed in the upstream circuit 
of the power supply to the DAR to provide protection to the 
unit itself and the wiring in case of fault conditions. 

The fuse rating should be based on the wiring size used to 
connect to the DAR Ph & N terminals. Australian regulations 
AS3000-1991, Table B2 specifies the following upstream 
protection for single phase circuits, unenclosed in air. 

Cable Size 

1.5mm2 

2.5mm2 

HRC Fuse or 

16A 

20A 

CB Rewirable Fuse 

12A 

16A 

4mm2 25A 20A 

6mm2 32A 25A 

Where overcurrent protection of the appropriate rating or 
smaller is already fitted in the upstream circuit, overcurrent 
protection at the DAR will not be required 

6. MAINTENANCE & TESTING 

Before removing a DAR unit from service, ensure that the 
power has been removed. Maintenance, testing and 
replacement should only be undertaken by qualified personnel. 

Testing of a DAR unit which is connected to a fully functional 
DSD unit can be accomplished by removing power to the DSD 
only. The DAR Status indication and output contacts should 
alter from the Normal to Fault condition. 

Testing of the DAR unit alone may be accomplished by 
disconnecting the + / -connections to the unit. When power is 

applied the DAR "Fault" Status Indicator should be illuminated. 
By connecting the + / - terminals together, the "Normal" Status 
Indicator should be illuminated. The output contacts should 
alter to the appropriate state. 

7. USE OF OTHER INTERFACES 

Only DAR units are recommended for the interfacing of 
equipment to the DSD, TDS & TDF opto-coupler alarm output 
circuit(s). The direct connection of other equipment to these 
opto-coupler alarm outputs may not provide sufficient isolation 
or exceed the opto-coupler specifications. This may damage 
the SPD and/or the connected equipment. Warranty may be 
voided under such circumstances. 

NOTE: In connecting to the SPD opto-coupler alarm 
output(s), do not reverse the +/- connections as 
damage may occur 
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2.6 

TECHNICAL DATA SHEET 

For 

SEWAGE PUMP STATION SP210 
Nudgee Beach 

Equipment Type: Phase Failure Relay 

Location: Common Control 

Model Numbers: 252-PS GW 

Manufacturer: Crompton 

Supplier: Crompton Instruments. 
PO Box 5108 
Minto Business Center 
Minto NSW, 2566 

Ph: 02 9603 2066 
Fx: 02 9603 9335 
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tgco Electronics I Energy Division INSTALLATION INSTRUCTIONS 

Page 1 of 2' 

Ref: 1W250k1SH - Rev 6 - March 02 

Models. Covered 
252-PMM 252-PMT 252-PSF 252-PSG 
253-PH3 252-PMM 252-PMT 

Introduction 
Thermistor Trip Relay (252-PMM & 252-PMT).- 
The trip inputs are monitored within satiable limits. In the . 

- event of thlinput.moving outsiesee limits, the unit 
initiate a trip.signal via a double pole changeover relay. An 
illuminated green CEO indicates when the theirmiacir- 
temperature is Within normal workinglimits The unit is 
designed such that the alarm relay isenergised when normal 
temperatures are reached. 
Model 252-PMM has the facility tor manual resetting, so that 
the trip condition remains after normal operating temperature 
is reached, until manual intervention occurs. 

Phase Balance Relay (25243SF & 262-PSG) 
Trip inputs are Monitored within settable limits. In the event 
Of the input moving outside these limits, the unit will initiate a 
trip signal via a double pole changeover relay. M illuminated 
red LED indicates that the supply is within limits. 

Speed Sensing Relay (253-PH3) 
Trip inputs are monitored within settable limits. In the event 
of the input moving outside these limits, the unit will initiate a 
trip signal. The illuminated red LED's indicates that the single 
pole output relays are. in an energised state and at normal 
running speed all thresrelays should be energised. Units 

,arefactory.adjusted fotnormal Junning speed =.0.75mk- 
output. -The nietealiTiftfpot on the rkirdliErfront is used Cr 

this requirement: Whichalso ensures the trip levels are set to 
the calibrated valties. Terminal 8 is connected to terminal 5 
internally: Terminals 15 and 16 give a Oil rnA signal 
proportional to speed. 

No.1 Relay energises on rising speed 
No.2 Relay energises on rising speed 
No.3 Relay clsenergises.on rising speed 

This produd is designed for use only with magnetic coil 
Inductive sensors. 

Warning . 

During normaloperatiOn,.voltages hazardous to life may 
be present at some of the terminals of this unit. 
Installation and servicing shotildbe performed only by 
qualified, properly trained personnel' abiding-by local 

. regulations. Ensure allsupplies are de- energised before 
- attempting connection or other procedures.' 

It is recommended adjustments be made withttis- 
supPliesde-energised, bUt if this is not possible,-then 
extreme tishtuld be eixarbised:7- 

-"Terminals should not be user accessible after installation 
and external installation provisions must be sufficient to 
prevent hazards -under fault conditions. * 

This unit is not, intended to function 'as part of a system 
providing the:sole means of fault protection - good 
engineering-practice dictates -that any critical. function be 
protected by at least two independent and.diverse 
means. 

. . 

Never open circuit-the secondary winding of an energised 
current transformer. . 

Crompton 
tamprimi 

Protector Trip Relays . . 

DIN Rail & Wall Moimted 250 Series 
Thermistor Trip, Speed Sensing & 
PhaseAnole . 

Installation .. 
The Protector should be installed Fria dry poSitiori, not in 
direct sunlight and where the arribienttemperature is 
reasonably stable and will not be outside the range 0 to 60 
*degrees Celsius. Mounting will normally be on.a vertical 
surface. but other. positions wiltnotaffect the ,Operation, 
Vibration shouliite'kept td-azmitiiinum:..-The'Protectors are 
designed for mounting on-0nirn rail" to DIN 46277. 
Alternatively they may be screwfiXecka special adaptor is 
supplied to. mount 252 types. 

To mount a protector on a DIN rail, the top edge of the Cutout 
on the back is hooked over one edge of the rail and the 
bottom edge carrying therelease dip clicked inaopface. 
Check that the urt is firmly fixed. Removal or repositioning 
may be mired by levering down-the release dip and lifting 
the unit up and off the rail: 

Comedian diagrams should be carefully followed to ensure 
Correct potarfty and phase rotation' where applicable. 
External voltage transformers maybe used on 252-PSF and 
252-PSG to extend the range. 

252-PMM, 252-PMT & 253-PH3 
Pick up, input and output leads should be kept separate from 
any other wiring 

Setting Controls (252-PSF, 25242SG) 
These tvio-calibratiOn facilities-that can,be_Setta,.---r--...... 
to suit operating requirements and they are factory calibrated 
as follows:- 

% unbalance set points 
Voltages of and below 380 volts L-1. are calibrated to 
1.0% class index of rated voltage. Voltages above 380 
volts L-L are calibrated to 1.5 % lass index of rated 
voltage. 

2. Time Delay 
For all voltage ranges 10% Masi-mum delay. 

3. Voltage Withstand 
Continuous overload = 1.35 x rated voltage - 

Setting Up (all other models) 
The calibration marks around the controls are provided as a 
guide if the installer does not have access. to accurate 
equipment. The maximum error of the calibration marks is 
typically 10% of the span of the control concerned. 

Maintenance 
The unit should be inspected to normal standards for this 
class of equipment. For example remove accumulations of 
dust and check all connections,(or tightness and corrosion. 
In the unlikely event of a-repair being necessary it is 
recommended that the unit be returned to the factory or to the 

Nnearest Crompton Instniments Service Centre - 

Electromagnetic Compatibility 
This unit has been designed to provide protection against EM 
.(electro-magnetic) interference in line with requirements of 
EU and other regulations. Precautions necessary to provide 
proper operation of this and adjacent equipment will be 
installation dependent and so the following can only be 
general guidance:- 

Avoid routing wiring to this unit alongside cables and 
products that are, or could be, a source of interference. 
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Ref: IW250PMSH - Rev 6 -March 02 

The auxiliary supply to the unit should notbe subject to 
excessive interference. In some cases, a supply line 
filter may be required. 
To protect the productagaintt incorrect operation or 
permanent damage, surge transients must be controlled. 
It is good EMC practice to suppress differential surges to 
2kV or lesS'at the source. The unit has been designed 
to automatically recoverfroluaical transients, however 
in extreme tin ums, tversIt'maydiiiitecessary to 
temporarily disdonnect the auxiliary supply for_iperiod - 

of:greater than5 seconds to restore correct, operation: - 

_ PMT. 

1-2t31,113 

N 

aux me n 

Pq:11 
n 

77: 8 12 114 14 122.121 24 

Am7d14 1 17 g. A4,02 
gEREI 010 OM 

34.31 22 15 16 2 5 

Relay 

Contact 8411 Contact OM 2 

14 .11 12 22 21. 24 
ammommem t o 

yit(% oleo 
$ 

Ell 
.21 

12 

irresPheal 
tt . 

252-PMM 

253=PH3 

Protector Trip Relays 
DIN Rail & Wall Mounted 250 Series 
Thermistor Trip, Speed Sensing & 
Phase Angle 

_ Screened communication and small signal leads are 
recommended And may be required. These and-other 
connecting leads may require the fitting of RF 
suppression components, such as ferrite absorbers; line 
filters etc., if. RF fields cause problenis.- 

is . good praCtiCeio-Install sensitive electrionic instruments. 
- that are performing-critical furtotitikiiEMenaloiuresS that 

protect against electrical interference causing a disturbance 
in function. 

--. 
1. au. N 21 112 

I 1 

au n 

P21 
11 0 

I 

Model 252 

Connection Details 
12* 1.7. 

04 

252-PMM can operate in either 
an automatic or a manual reset 
mode. 
For automatic the reset link 
R1 -R2 is to be disconnected. 
For manual the reset link 
R1 -R2 must-be inserted. 

Model 253 

The. Information contained in these instaliation instructions.is for use only by installers trained to make electrical rimier installations and is intended to describe the 
correct method of Installation for this product. However, Tyco Electronics has no control over the field Conditions, iiittich influence product installation. 
It k JS81% responsibility to determine the suitability of the installation method in the user's fleld conditions: Tyco EliktrOnIcs' only obligatiorts'are those In Tyco 
Eli les' standard Conditions of Sale for this product and in no case will Tyco.Electronics.be liable.for any other incidental, Indirect or consequential damages 
arixin9 irom the use or misuse of the products. Crompton is a trade mark 

. . . . 

Tyco Onset/miles UK Limited 
Crompton Insbwnonte 
Freeboumes Road, Witham, Essex, CM8 3AH, UK 
Phone: +44 1376 509 509 Fax: +-44..1376.5(X9 511 httmlienorgy.tycooloctrontco.com 
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2.7 

TECHNICAL DATA SHEET 

For 

SEWAGE PUMP STATION SP210 
Nudgee Beach 

Equipment Type: Level Relay 

Location: Common Control 

Model Numbers: MTR 240VAC 

Manufacturer: Multitrode 

Supplier: Multitrode Pty Ltd 
130 Kinston Road 
Underwood. QLD 4119 

Tel: 07 3340 7000 
Fax: 07 3340 7077 
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Introduction 7 'I" 

The Multi Trade level control relay is a solid-state electronic.modUle in a hi-impact plastic case with a DIN 
rail attabhMent on the back, making a snap-on-snap-off installation. Any number of relays cah be easily 
added-tope:DIN metal rail then wired together to form a complex pumping system that other wise may 
have tO-be bontnolled and operated by a programmed PLC. 

The relay is normally matched with the MuttiTrOde probe which works in conjunction with the relay and 
: 

uses the conductivity' of the-liquid to complete an 'electrical circuit. 

2 Electrical Overview - - - 
There 

7 -; 77-- 7, . : 
10 screkterminals-on-theundFfacinglherrelares 

shown, WelOok atthe bottom terminals (left to right): 

Lo (Charge mode). This is theipOint when-the probe-is dry 
therelay will tumpn. 

Lo -:. (Discharge mode). This is the point when the probe in the 
tank is dry the relay will-tum off. 

_ . 

Hi - (charge mode): This islhe oint when the probe' IA the 
tank is wet a relay will turn off; 

Hi --(Discharge:mode).--"This isithe point when the probe in,the 
tank is wet a relay will turn on. 

C - is common earth. All earth bonding r'nut be terminated 
here for correct operation.- . / 

-V is live" (240V AC) 

N-"-le'neutral"-(240\1 AC) 

If the tank is plastic, or if you are conducting tests in a plastic bucket or the vessel has no earthi5oint 
inside, you must install an earth rod Within the tank, veSsel or bubket and make-sure that it is bonded 
back to C on the relay unit - - 

3 DIP Switches 

3.1 DIP Switches 
(See Wiring Diagram for full program functioni.) 

3.11 DIP 1 & 2 

DIP 1 and Zcontrol-the Sensitivity, in other words the cleaner the liquid the higher the sensitivity setting 
must be. Concentrated acids, minerals are by their-own-chemical composition highly conductive, so a 
low-level Of sensitivity is required, purified water is almost an insulator against electrical current flow so a 
higher sensitivity inside the relay is required. 

_ 3.t2 DIP 3, 4 & 5 

DIP switches 3, 4 and 5, control delay on activation For example, in discharge mode with DIP switches 
3,-,4 and 5 set to 10-seconds, when the Hi point becomes wet it will activate the motor and it will take 10 
seconds of continual coverage of the probe sensor to make the relay close and start the pump.:Thisis 
invaluable when the probe is' in a turbulentpartof a well where fluid is splashing around touching:if-1e - 
sensors momentarily, and false activation cannot be tolerated. 

3.1.3 DIP 6 

DIP switch ,6 ,controls the charge/discharge function: Set "ON" for charge, and "OFF" for discharge 

4 
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3.2 Relay.ContactS & their Applications 

..1ContactS.18, 16 & 18 

'Contacts 15,-16, and 18 are used for eledtrOnic or visual notification of a change in state at the pump" 
itself:: Contacts 15, 16, and 18 are used for more advanced applications because they ae-ea:thahgeitiver 
relay; their state may be the same as contacts 25, 28 or the:.opposite. Both.,sets of contactors are,,_ 
triggered.eirMiltarieduslY. An example is when in discharge mode, (see Figure 1). - 

You hive-a gravity flow corning in so the fluid reaches the lower sensor PB1, contacts 15 and 18 are 
open (15 being common to both contact 16 and 18) contacts 25 and 28 are also normally open-but: -- 

contacts 15 16in this current situation are closedk_wtiether PB1 is wet or dry is of no concern all will stay 
"thêiáiiiW' The level ffones to PB2 arid both-reWrctiakigiOtatezcontacts 25 and 28'closelo,turryone----1 

the pump, contacts 15 and 16 are open, with 15 and 1eaos7cf. 

In advanced .applications this,stete,change may be fed'intoa logic device to indicate the pump is running 
or the pump has stopped and perhaps light an LED or incandescent light source for visual confirmation 
that -a change has occurred in the relay. 

3.2.2 Contacts 25 & 28 - 

Contacts 25 and 28 are used to control pump states. Contacts 25 and 28 are mostly used,forturning,on 
motors via a starting relay or solenoid, so, these sets of contacts react to the rising of falling levels of the 
fluid inside the tank, they will operate to turn on a pump in discharge mode when the top sensor is wet 
and*, charge Mode tutri-on' the-pump when the bottom sensor is dry. 

4 Practical -Overview 

4.1 Discharge Mode - DIP switch 6 set to "OFF" 

411 Clh 6E1 za. 
G, :1), 1, 

111.1 MI EOM ME 

J L_/ .__J 

= licturtiont 41. 
LION Wog 

/ UAW Way 

*al serna 
Iowa* 

1; 1- 240 VAC 

LO PO IC41 L I N 

- 

Figure 1 - Discharge Mode 

, - _ - 

Figure 1 shows two probes, (PB1 connected to 
Lo and P02 connected to Hi). The pit is mostly 
underground and there is a gravity-fed inlet at the 
top left4landeide?..The pit iS-erripty-liiith.PB1 
completely dry. Dipswitch 6 is set to "OFF." - 

AcTrRENikii 

SENS: A 

S86.. B 2 r 
DELAY A 
DELAY B 
DELAY C 

Of/DISC 6 

3, 

------, 
. .. 

, Pump .coptactr*- 

Poiver, 

, 

'i? 

The relay operation depends on the electrical conductivity of liquid in the pit, i.e. no liquid = no current 
flow. -The-leVel'etarts to rise and-covers PB1. 

This is-a discharge operation so we do nOt want the relay to close and start a pump until themelllis,full so 
as the -Water rises it reaches PB2, the relay doses and the pump starts. The level-now drops below PB2 
hñt the nt 'inn still rnntinilAS tn nn thA !AVM nnntiniles rimn helow PR1 the relay wens the oumo 
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MULTITRODE 
. . . . 

traders II Patna Station Management rechnoiegy 

1 4 411ATR/111TRA.InstallatIOn.8 TrOtibleshOothig ,. 

42 Charge Mode - DIP switch 6 set to "On" 

Mil MI a MI! MOB MEN MIMI 

14,11-0. 111 1..1.1,1,,A or mei 1. ®, 
Pump Contactor 

Note Dip 5u-itch, 

GravItyOutflow 

Ground Level A 

Pump Inflow --Li 
Figure 2 --.Charge Mode- 

Note: "Ca is connected to common bonded earth. The unit will not operate correctly -if not earthed: 

Let's look atthe same relay but inTalank that is 
charging:(DIP 6 is now On). See Figure 3, where 
liquid is being pumped into a tank, and 
discharging-through=alravitY-feedrthe,tankis:o-m-r'41;-, 
steel stands "x" metres above the ground., 

SEMI 8 
DELAY A 

-013AY 9 
OELAY C 

-CititItSC 

With the tank full; PB1 and P2 will be wet, the relay is off, and the ptimylifia'S stopped.; Waie'r-is-iloVili 
fed Out from the bottom and now as PB2 (HI) becomes dry nothing happens, the water now drops to 
below PB1 (Lo), and the pumps restarts to fill the tank. 

The pump will continue to fill the tank until PB2 (HI), becomes wet again. - 

4.3 MTRA Relay with Alarm (Discharge Applications Only) 

IT I 

PB2 

To Pump or Contactor 

Figiii*:MTRA;Operetion 

Power 

.1 

1 
,. - - 

. . . . . . . . . 
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The MTRA relay works in the same way as the MTR relay except the MTRA has a separate alarm output, 
and does not have a charge mode. The planned application is to close a contact to illuminate a warning 
alarm light.. Various other applications have included introducing a third probe to latch another relay. 

In Figure 2 we see three probes in a pit that is plastic, note the steel rod in the tank. (In a plastic vessel a 
steel rod must be used to create an earth return in the liquid so probes can function.) PB1, PB2, and PB3 
are dry, and the relay power LED is on. When water enters the pit and wets PB1, nothing happens, water 
now reaches PB2 causing contacts 13 and 14 to close, the pump LED to light, and the water to drop. 

If, for example, the pump has its inlet partially blocked, the level continues to rise and wets PB3. This 
closes a separate relay that can activate a red flashing light, an audible fog horn or send 'a 5 volt pulse 
into another device with the common cause to warn human beings that a spill is due to occur. If the 
pumps become unclogged and PB3 becomes dry the alarm opens again and breaks the circuit that stops 
the light from flashing or the foghorn from sounding. 

5 Most Common Installation Problems 
The relay requires a path between the probes to earth through the liquid. If you are testing in a plastic 
bucket, have installed the probe in a plastic tank or have no good earthing in the vessel you will need to 
install a separate earth and make sure all earth bonding comes back to the C terminal. Most problems 
like these are traced back to a lack of or poor earthing, or open circuits in the probe wiring. 

Now is the time to check the relay by using "the bridge testing line technique" remember you must 
simulate a fluid flow to correctly ascertain a good relay or a bad one. (All DlPswitch settings from 1 to 6 
should be off.) 

Cut two pieces of insulated flexible copper wire one black one red 250 mm long, strip both ends back 10 
mm on both cables, and join one black end and one red end. Insert the joined ends into C on the relay 
box, observing all safe electrical practises. You should have one black wire and one red wire free. 

Set your relay for discharge mode (DIP switch 6 is off) with no sensors connected to the unit, connect the 
red wire to Lo - nothing should happen (if ft does return the relay for replacement or repair*). Now 
connect the black wire to the Hi terminal the relay activated LED should light instantly (if it does not, the 
relay should be returned for repair*). 

6 Troubleshooting 
I have checked all the DIPswitches and settings 
but In discharge mode as soon as the bottom This is the most common problem encountered with relay set up 

sensor gets wet the pump turns on then turns off and commissioning, the probe in the bottom of the tank is wired 

almost straight away. into the 1-li terminal instead of the Lo terminal. 

The installation went fine but now and again the Check the sensitivity level set on the relay, some times the level is 

pump will not turn on even though I am sure the set for foul water but due to changes in the flow the water 

probe Is wet. becomes grey or clear, try changing the setting from 20Ka to 
80K0 and monitor the results carefully. 

If you have completed the test schedule for the relay and it passed 

All wiring is complete and all DIPswitches have then check the wiring to the sensors for this is now where the 

been checked but the pump will not turn on at all. problem lies or in the earthing arrangements. If possible check 
the resistance between the sensor cable and the steel sensor on 
the probe to prove a solid connection. 

* Please contact your distributor or agent before returning any product for repair or warranty claim. 

Leaders M Pomp Pollen Martagentent Technology 

MuftiTrode Pty Ltd-Australia Sydney-Australia MultiTrode Inc-USA 
Ph: +61 7 3340 7000 Ph: +61 2 9533 7735 Ph: +1 561 994 8090 
Fx: +61 7 3340 7077 Fx: +61 2 9533 7790 Fx: +1 561 994 6282 
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2.8 

TECHNICAL DATA SHEET 

For 

SEWAGE PUMP STATION SP210 
Nudgee Beach 

Equipment Type: Radio 

Location: RTU Section 

Model Numbers: DR900-06A02-DO 

Manufacturer: Trio 

Supplier: Brisbane Water 
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TRIO TC-900DR USER GUIDE 
CDIR-T-F4CCIrs4 

41 Aster Avenue Carrum Downs 3201 Australia Tel: 61 3 9775 0505 Fax: 61 3 9775 0606 

GENERAL 
The Trio Data Com TC-900DR is a full duplex 900 MHz 
Radio featuring a fully integrated 4800/9600 bps data radio 
modem and antenna diplexer. Configuration of the unit is 
fully programmable, with parameters held in non volatile 
memory (NVRAM). All configuration parameters are 
accessible using the TC-DRPROG installation package, 
consisting of a programming lead, manual and software 
which will run on a PC under Windows 95/98/NT. It is 

essential that each unit is programmed to suit individual 
requirements prior to operation. For detailed information 
refer to the TC-900DR Handbook. 

DATA CONNECTION 

The data connection is via a DB9 connector labeled 'Port 
A' (shown below), which is wired as a DCE. 

User Serial "Port A" Pin Assignment. 

EXTERNAL VIEW OF 'PORT A 

NOTE: Pin 6 and pin 9 provide a dual function which 
depends on the mode that the TC-900DR is operating in. 

RI /BER 

CTS 

RTS 

DSR /PGM 

00 
0 
00 0 0 

COM 

DTR 

TXD 

RXD 

DCD 

PIN NO. & FUNCTION 
I. DATA CARRIER DETECT (DCD) 
2. RECEIVE DATA OUTPUT (RXD) 
3. TRANSMIT DATA IN (TXD) 
4. DATA TERMINAL READY (DTR) 
5. COMMON (COM) 
6. PROGRAM PIN (PGM) 
7. REQUEST TO SEND (RTS) 
8. CLEAR TO SEND (CTS) 
9. BIT ERROR RATE PIN (BER) 

User Serial "Port B" Pin Assignment. 

Port B can be used as a secondary data steam 
(independent of Port A) once configured by the 
programmer. Port B also has one connection that may be 
of use for installation. This connection (Pin 9) is Receive 
Signal Strength Indicator (RSSI) output. 0-5V where 1.5V 
typically indicates -110dBm and every 0.5V increase 
indicates an improvement of » 10dBm. 

EXTERNAL VIEW OF 'PORT B' 

0 
0 

0 
® 
O 

PIN NO. & FUNCTION 
1. DATA CARRIER DETECT (DCD) 
2. RECEIVE DATA 0/P (Rx0) 
3. TRANSMIT DATA 0/P (TxD) 
4. UNUSED 
5. COMMON 
6. DATA SET RECEIVE (DSR) 
7. UNUSED 
8. UNUSED 
9. RECEIVE SIGNAL STRENGTH 

NOTE: Port B Pin 9 output has a high impedance of 
around 50K OHMS and loading will decrease accuracy of 
the RSSI measurement. 

POWER CONNECTIONS 
The power required is 13.8VDC nominal, at 600mA (Tx) 
nominal. If the POWER LED indicator is not illuminated 
once power is applied, check the internal 1Amp fuse fitted 
within the unit. 

POWER CONNECTOR PIN ASSIGNMENT Ext. view 

TOP PIN +VE SUPPLY (13.8vdc;of 
socket 

BOTTOM PIN GROUND 
Top 

AUXILIARY CONNECTOR 
The auxiliary connector is primarily for use with the 
optional audio handset. The connections to this auxiliary 6 
pin RJ11 connector are as follows: 

PIN NUMBER 

2 AUDIO OUT 
3 GROUND 
4 MIC INPUT/SENSE 
5 GROUND 
6 MANUAL PTT 

The optional audio handset is recommended as an aid in 

checking installations for radio path viability. This audio 
handset will only function when fitted prior to applying 
power to the unit. 

The modem upon power up will check the presence of the 
handset and will inhibit data being transmitted so that 
voice communications can be established. 

Once the path tests have been conducted the audio 
handsets MUST be REMOVED and the unit powered up 
with the handset removed before data communication can 
commence. 

FUNCTION External view 

8 VOLTS 
of socket 

Top 

I 

6 1 

USER INDICATIONS 
The TC-900DR provides 4 LED's that show status 
information to the user - POWER, RXSIG, SYNC, and 
TXMIT indications. 

The POWER is indicated by a green LED and simply 
signifies that power has been applied to the unit. 

The RXSIG LED (yellow) indicates the level of RSSI 
signal from the radio IF strip, compared to a threshold 
level set in the configuration data programmed by the 
user. If the signal is above the threshold, then the LED 
indicator is turned on. 

In all operation modes except "Programmer mode", the 
SYNC LED (yellow) indicates when the modem has 
detected a valid data stream. The SYNC LED is activated, 
when the modem detects a valid HDLC flag sequence, and 
remains active until an invalid sequence of seven or more 
consecutive "1" bits is detected. 

The SYNC LED will not be turned on if the RSSI signal 
strength (as indicated by the RXSIG LED) is below the 
minimum threshold. This prevents false SYNC detection 
from noise. 

The TXMIT LED (red) indicator is connected directly to the 
modem's PTT output transistor. Whenever the radio is 
transmitting, this TXMIT LED indicator will be on. 

LADocs1HBKluserguideltrio datacom 900drug.lwp 
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SPECIAL MODES OF OPERATION 
Part of the power-up/reset initialisation phase of the 
TC-900DR are tests to determine if the modem should 
enter one of 3 "special operation" modes. In these modes 
the TC-900DR won't operate in its standard run mode. 

Programmer mode. 
Bit error rate test mode. 
Handset mode. 

These modes are only entered if the required setup 
conditions are present at power up. An error mode of 
operation can also be entered into, if during normal 
operation, an error condition occurs. 
PROGRAMMER MODE 
CABLE - Pins 2, 3, 4, 5 straight through with Pin 6 on the 
DB9 connector of Port A, connected to pin 5. When the 
modem is powered up with this fitted, the controller senses 
this and attempts to enter "Programmer mode" and the 
"SYNC" LED will flash approx. once per second. (Note, 
the TC-DRPROG programming software and lead has the 
required connections). Failure to supply the correct 
password in time, will cause the modem to abandon the 
"Programmer mode" attempt, and go on with it's normal 
power-up procedure. 
BIT ERROR RATE TEST MODE 
Pin 9 of the DB9 connector of Port A, is normally the Ring 
Indicate output line. However, if this pin is driven positive 
(connecting it to pin 6 [DSR] and pin 7 [RTS]), then the 
modem's data transmitter and receiver will enter the BER 
test mode. This will activate the RF transmitter, and 
generate a scrambled bit pattern which should be decoded 
at a receiver as a constant logic "1" level in the 
unscrambled data. Any errors in the decoded bitstream, 
will be "0", and the receiver portion of the modem in this 
mode, will activate the SYNC LED every time it sees a "0" 
bit. 

Note: As the TC-900DR is full duplex this test can operate 
in both directions simultaneously. 

Every error bit detected, will activate the SYNC LED. For 
error rates of 1 in 10' and above, the SYNC LED will be 
ON most of the time. A 1 in 104 error rate will show the 
SYNC LED active for approximately 10% of the time. This 
function provides a crude indication of Bit Error Rate for 
installation purposes. Note: Error count messages 
(ET:X)00) for every 10,000 bits are presented to Port A 
for the user. If pin 9 ceases to be driven positive, then the 
BER Test mode is terminated, and the modem restarts it's 
initialisation phase. 
HANDSET MODE 
The DFM4-9 modem tests for the presence of a handset 
plugged into the handset auxiliary port at power up. If a 
handset is plugged in, the modem will not generate a data 
stream. However, it will continue to indicate received RF 
signal strength. The handset has a PTT button, and this 
signal is connected across the modem's PTT output. Thus 
the handset PTT switch will activate the TXMIT LED. It is 
essential to remove the handset from the unit and reapply 
power to the unit in order to return to normal operation. 
ERROR INDICATION MODES 
There are 3 error conditions that cause the RXSIG & 

SYNC LEDs to be used for error indications and not their 
normal purpose. Two are fatal conditions, that cause the 
modem to restart after the duration of the error indication 
phase. 

LADocs1HBKluserguideVrio datacom 900drugdwp 

TRANSMIT POWER LOW 
While the modem activates the radio transmitter, it 
periodically checks the transmit power. If the power 
measurement is less than a threshold set in the 
non-volatile memory, then the RXSIG and SYNC LEDs are 
made to alternate, approximately 4 times per second. The 
TXMIT LED will also be on during this process. This 
indication condition will persist for the duration of the 
transmission. As soon as the transmission is discontinued, 
the error indication will cease, and the two LEDs revert to 
their normal function. Factory set to 100 milliWatts. 

NVRAM READ ERROR 
The DFM4-9DR modem accesses the non-volatile 
memory as part of it's initialisation phase, to read 
programming configuration data. If the communication 
protocol with the device is violated, or the non-volatile 
memory CRC checksum is found to be incorrect, then the 
modem indicates this by flashing the RXSIG and SYNC 
LEDs twice alternately. That is, one LED operates ON and 
OFF twice, then the other. A total of five cycles of this 
occurs, then the modem restarts initialisation. 

SYNTHESISER LOCK DETECT ERROR 
If at any time during normal operation, BER mode, or 
handset mode, the TBB206 frequency synthesiser 
indicates an out of lock condition, the modem enters an 
error indication mode for a short time before restarting. 

One LED is turned ON (0), the LEDs are swapped, then 
both turned OFF (). Then the latter LED ON again, swap 
LEDS, and then OFF. This will give the appearance of a 
sweeping motion between the LEDs. The following table 
shows all error condition displays. 

Tx PWR Err NVRAM Err SYNTH Err 

RXSIG 

0 
SYNC RXSIG 

0 

SYNC RXSIG SYNC 

0 0 
0 0 

0 0 
0 0 

0 
0 repeat 

continue repeat 

MOUNTING AND ANTENNA CONNECTION 
The TC-900DR should be mounted in a cool, dry, vibration 
free environment, whilst providing easy access to screws 
and connections. There are 4 mounting holes on the unit. 
The antenna should be an external yagi antenna but can 
be a ground independent dipole mounted via a feeder to 
the antenna connector (SMA type) for short range 
applications. However the whole radio modem should be 
clear of the associated data equipment to prevent mutual 
interference. 

ASSEMBLY OF POWER LEAD 
A small plastic bag containing a molex connector 
(M5557-2R) and two pins (M5556-TL) is provided in the 
packing box. 

The pins are designed to take 18-24 (AWG) wire size with 
insulation range 1.3 - 3.10mm. 

Please take care when crimping the pins. 04/01 
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IMPORTANT NOTICE 

© COPYRIGHT - ALL RIGHTS RESERVED 

This handbook is for the installation, operation and maintenance of the TC-900DR. The 
specifications described are typical only, and are subject to normal manufacturing and 
service tolerances. 

Trio Data Com Pty Ltd reserves the right to modify the equipment, its specifications or this 
manual without prior notice, in the interest of improving performance, reliability or 
servicing. At the time of publication all data is correct for the operation of the equipment 
at the voltage and/or temperature referred to. Performance data indicates typical values 
related to the particular product. 

This manual is copyright © by Trio Data Com Pty Ltd. All rights reserved. No part of the 
documentation or the information supplied may be divulged to any third party without the 
express written permission of Trio Data Com Pty Ltd. 

Same are proprietary to Trio Data Com Pty Ltd and are supplied for the purposes referred 
to in the accompanying documentation and must not be used for any other purpose. All 
such information remains the property of Trio Data Com Pty Ltd and may not be 
reproduced, copied, stored on or transferred to any other media or used or distributed in 

any way save for the express purposes for which it is supplied. 

Products offered may contain software which is proprietary to Trio Data Com Pty Ltd. 
However, the offer of supply of these products and services does not include or infer any 
transfer of ownership of such proprietary information and as such reproduction or re-use 
without the express permission in writing from Trio Data Com Pty Ltd is forbidden. 

Permission may be applied for by contacting Trio Data Com Pty Ltd in writing. 
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Modifications 

Issue 1 February 1993 (Preliminary) 

Issue 2 May 1993 Major Changes to Section 3 

Issue 3 September 1993 

Minor Changes to sections, 3.1, 3.2.1, 3.2.2.1, 3.2.7, 3.4.3, 3.4.4, 
4.4, 4.5, 4.7, 4.7.2, 4.7.3 

Major Changes; Inserted new section 3.2.6 KISS/SLIP 
Deleted section 4 Programming 
Deleted section 5.7.5, 5.7.6, 5.7.7 AFC Alignment 

Removed Filter Alignment Setup Diagram 

Inserted RSSI Level cf Received Signal (typical) 

Issue 4 February 1994 

Minor Changes to all sections 

Additions to Section 3 for Firmware V2.2 
and Synchronous Operation 

Issue 5 March 1994 

Addition of section 5.2.6.1 and 5.2.6.4 

Revised figure on page 75 

Issue 6 September 1994 

Addition to Section 3.2.5, 4.7.1, 4.7.2, 4.7.3, 4.7.4 

Addition of Sections 3.3.11.1, 3.3.11.2, 4.5.1, 

Issue 7 April 1995 

Addition to Sections 3.8.11.2 and 3.8.12.5 Rev D Sync LED 

Issue 8 September 1995 

Insertion of new Section 3.2 

Issue 9 June 1998 

Section 3.3.6 replaced 

Issue 10 February 1999 
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Modifications (cost.) 

Issue 11 February 1999 

Minor changes to Sections 1.5, 3.3.1, 

Deleted Section 1.6, 4.5.1 

Replaced Section 5 

Issue 12 July 2000 

Minor Change to Section 7 

Issue 13 February 2001 

Change of Company Name 
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TC-900DR User Manual Issue 13 : February 2001 

SECTION 1 

INTRODUCTION 

1 INTRODUCTION 

1.1 GENERAL 

The TC-900DR is a Full Duplex 900 MHz Radio, featuring a fully integrated 4800 or 
9600 bps data modem. 

The entire unit is housed in a robust metal enclosure that provides a compact and 
transportable means for the transmission of data over radio. 

The product has been fully designed and developed in Australia, by an Australian owned 
and managed company. 

The TC-900DR meets the ACA SP4/89 specification which covers radio data 
transmissions over point-to-point and point-to-multipoint systems. 

It is ideally suited for applications such as : 

Transaction Processing. 

Public Utility Telemetry Systems. 

Alarm Monitoring. 

Supervisory Control and Data Acquisition. 

Energy Distribution. 

Inventory Control 

Common Carrier Data Services. 

Temporary Installations 

ft 

71 

19 

The modem provides byte oriented packet data communications over narrow band FM 
systems, using digital filtered binary FSK modulation. 

The TC-900DR can be supplied for use with 12.5kHz, 15kHz, 25kHz or 30kHz channel 
spacings. Its operational parameters can be programmed with the TC-D Series 
installation programmer. This is a separate software package that runs on an IBM 
compatible PC under Windows 95/98/NT. 

© Copyright Trio Data Corn Pty Ltd Page 1 
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TC-900DR User Manual Issue 13 : February 2001 

1.2 FACTORY QUALITY ASSURANCE 

The TC-900DR has been designed and manufactured with particular emphasis placed 
on the following points : 

{ State of the art design techniques. 

{ Simple assembly/disassembly. 

{ Minimal alignment requirements. 

{ Manufactured using quality components. 

All units have been manufactured using automated assembly procedures. This assures 
attention to detail and a high level of quality control. 

All components used are of high quality, and conform to Trio DataCom's required 
specifications. The component suppliers provide batch, date and manufacturing criteria 
that are required to meet quality control standards. 

Each unit is individually tested with an inbuilt self diagnostic program. It is then passed 
through a set of automatic test procedures with minimal human intervention. This 
ensures a consistently manufactured and performing product. Many of the alignments 
are factory set and should not require re-alignment in the field. 

Trio DataCom's quality control does not finish here. Once each unit has passed its 
individual tests, it is placed in a cyclic heat/cooling chamber. This chamber is 
automatically cycled from -10°C to +65°C, twice, over a twenty hour period. During this 
time, the modem controller - using external precision calibrated test equipment - monitors 
and stores frequency stability versus temperature data. The TC-900DR uses this 
information to achieve its temperature compensated, frequency stability level of 1ppm. 

Power output is measured during the temperature cycling. This is achieved by having the 
unit connected to a PC and various test equipment via a GPIB. Units that fail any of 
these tests are reported by the test program and corrective action taken before going 
through the complete cycle once again. Each unit shipped from the factory comes with a 

factory alignment printout which details: 

Configuration. 

Transmit frequency. 

Receive frequency. 

Receiver sensitivity. 

Transmitter power output. 

Transmitter modulation. 

IP 

In most cases, the radio transmitter as shipped from the factory will require no 
re-alignment. 

It is this care and quality control that ensures that the purchaser of a TC-900DR radio 
modem, obtains a consistently manufactured and performance specified product, which 
has been "burned in" to minimise any operational failures. 
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1.3 FEATURES 

Advanced microwave and digital techniques were employed during the design phase of 
the TC-900DR, ensuring an innovative and state of the art product. 

Features include : 

Fully integrated full duplex radio and modem 

Built in antenna diplexer 

Power output +30dBm (1 Watt nom) at antenna connector 

Radio meets ACA SP4/89 requirements 2/90 

In-built transparent remote diagnotics capability. 

Custom single chip modem - digital signal processing 

4800 & 9600 bps transfer rates, full duplex 

Selectable 110..19k2 asynchronous RS-232 host interface 

Unique collision avoidance facilities 

Integrated supervisory signalling channel 

Software selectable configuration parameters 

Configurable bit error rate testing 

Excessive temperature power fold-back 

Auxiliary port for use with an optional supervisory audio handset 
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1.4 SPECIFICATIONS 

1.4.1 RADIO SECTION 

Rx frequency range 

Tx frequency range 

Channel spacing 

Frequency stability 

Power output 
at Antenna connector 

Duty cycle 

Output impedance 

Timeout timer 

Tx key up time 

Rx sensitivity 

Rx intermodulation 

Rx spurious responses 

Tx spurious emissions 

Full duplex with single antenna. 

Issue 13 : February 2001 

923MHz to 933MHz (see note 1) 

847MHz to 857MHz (see note 2) 

Fully synthesized 12.5kHz / 25kHz, [opt 15/30] 
with programmable 1/2 channel raster offset 

1 ppm (-10°C to 65°C amb), [opt -30°C to 70°C], 
aging <= 1ppm/Annum 

+30 dBm ±1dBm (1W nom) 
switchable under software control 200mW/1W 

Continuous 

50 Ohms 

Programmable from 1 sec. to 28 minutes (max) 

<= to 1mS (output 1dB of power). 

0.5uV at antenna input for 12 dB SINAD 
at "delayed Rx signal" test point. 

>. 70 dB spurious free dynamic range. 

<= -65 dB. 

<=-65 dBc (ref unmodulated carrier). 

Note 1. The reciprocal frequency option for point-to-point operation or point to multi-point 
base repeaters is available as follows : 

- Rx frequency range 847MHz to 857 MHz. 
- Tx frequency range 923MHz to 933 MHz. 

Note 2. The transmitter is normally supplied, with its frequency offset from the receiver 
by 76 MHz. 
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1.4.2 MODEM SECTION 

User Ports 

Data Rate 

BER 

Data Format 

DB-9 connector, EIA RS232, DCE, serial 
asynchronous, 300..19k2 baud, 7/8 bit, 
no/odd/even parity. 

4800/9600 bps Full Duplex. 

Less than 10E-6 @ -105dbm measured at antenna port 

Narrow band digital filtered binary FSK Modulation, 
using Trio DataCom's DFM4-9 digital modem chipset, 
including Trio's unique supervisory signalling channel 
C/DSMA collision avoidance scheme. 

Synchronisation Delay : 20 milliseconds. 

1.4.3 RADIO AND MODEM SECTIONS COMBINED 

Occupied bandwidth : Meets ACA SP4/89 guidelines for point-to-point and 
point-to-multipoint assignments. 

Mean deviation ±1.5 kHz (4800bps), 
±2.75 kHz (9600bps) 

Power requirements : 14 Volts AC 10VA or 13.8Volts DC (11 to 16V Max). 

Transmit current <= to 600 mA. 

Receive current 175 mA. 

Size 241mm x 161mm x 65mm. 

Weight 1.3Kg. 
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1.4.4 CONNECTORS 

User RS-232 Connection 

Mating connectors 

Antenna Connection 

Mating connector 

AC/DC Power Connector 

Mating connector 

Supervisory Audio 
Handset Connector 

Mating connector 

1.5 OPTIONAL ACCESSORIES 

DB9 female wired as DCE (modem). 
(AMP Part # 747844-5) 

DB9 male solder type. 
(AMP Part # 747983-3) 
Backshell to suit. 
(AMP Part # 205729-1). 
Optional supplied to order. 

Gold plated SMA female bulkhead. 
(E.F.JOHNSON Part # 142-0701-501) 

SMA male to RG223 crimp type. 
(E.F.JOHNSON Part # 142-0407-006) 
Optional supplied to order 

2 pin locking (9A rating). 
(PCB SOCKET MOLEX Part # M5569-2A2) 

(RECEPTACLE MOLEX Part# M5557-2R) 
(RECEPT PINS MOLEX Part # M5556-TL). 
Supplied with standard unit. 

6 pin modular jack. 
(AMP Part # 520250-3) 

6 pin modular jack plug. 
(AMP Part # 5-641337-3). 
Supplied with optional audio handset. 

Trio stock a large range of ancillary devices including coax cables, RF connectors, 
antennas, lightning protection, power supplies, etc. 

Please contact Sales for futher information. 
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SECTION 2 

HARDWARE TECHNICAL DESCRIPTION 

2 HARDWARE TECHNICAL DESCRIPTION 

2.1 GENERAL 

The TC-900DR is a 900 MHz full duplex radio complete with radio modem and antenna 
diplexer. In this and subsequent descriptions to follow, references have been made to 
block diagrams, circuit diagrams and component loading diagrams. 

These can be found in appendix A, at the rear of this manual. 

The unit can be divided into five major sub-blocks : 

Radio section. 

Antenna diplexer section. 

Audio handset. 

Modem section. 

Unit housing assembly. 
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2.2 RADIO SECTION 

The radio section is built on a single PCB with approximate dimensions of 193mm x 
152mm x 1.6mm. 

This section consists of the following main blocks : 

Receiver. 
Transmitter. 
Frequency control. 
Interfaces. 

Each of these blocks can be further broken down as follows : 

Receiver. 
Pre-amplifier. 
Mixer. 
45 MHz I.F. filter. 
FM I.F. & Demodulator 
Audio processing. 

- Data. 
- Voice. 

RSSI processing. 

Transmitter. 
Audio processing. 

- Data. 
- Voice. 

Modulator. 
Multiplier. 
Mixer. 
Power amplifier. 
Control. 

- PTT. 
- Power. 

Frequency control 
Synthesiser. 
Local oscillator. 
AFC 

Interfaces 
Modem section. 
Antenna diplexer. 
Audio handset. 
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2.2.1 RECEIVER 

The general form of the receiver circuitry is shown in diagrams "DR9 Macro Block 
Diagram" (drawing number TC01-05-19 sheet 3/3), and "900 MHz Radio - Block 
Diagram" (drawing number TC01-05-19 sheet 2/3). 

2.2.1.1 PRE-AMPLIFIER 

The receiver pre-amplifier obtains signal direct from the antenna diplexer port - 

connector X2. It consists of two stages. The first stage is optimised to give a low noise 
figure, while the second is optimised to produce gain. 

The central devices used are MRF5711 high frequency transistors. They provide the 
basis for a wide band amplifier that can receive from the lowest band frequency range of 
852 to 854 MHz to the higher band frequency range of 928 to 930 MHz. 

The RF selectivity is provided by the diplexer filter. 

Strip line impedance matching networks are employed to ensure optimum performance 
of the amplifier. 

The overall gain of the pre-amplifier is set to 20dB. 

2.2.1.2 MIXER 

The receiver mixer consists of a 180 "rat race hybrid ring" followed by a passive 
Schottky mixer diode. 

The mixer injection frequency is set 45MHz from the required receive frequency, (high 
side injection for 930 MHz receive and low side for 850 MHz receive). This results in an 
I.F. frequency output of 45 MHz. 

The level of the injection is set to 6 dBm by the amplifier stage Q3. 

2.2.1.3 FIRST I.F. STRIP FILTER 

The required receiver mixer product is filtered by the first I.F. filter. The filter is a 

bandpass crystal controlled device, centred on 45 MHz, and provides image rejection for 
the second IF Mixer. 

The filter is aligned for optimum response by adjustment of inductors L4,L3 and L5. 
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2.2.1.4 FM IF and DEMODULATOR 

The heart of the demodulator section is an NE615D high performance low power mixer 
FM IF system IC. 

This device incorporates a mixer/oscillator, two limiting intermediate frequency amplifiers, 
a quadrature detector, muting circuitry, logarithmic RSSI, and a voltage regulator. 

The input to the device is from the output of the 45 MHz first IF strip filter. This is applied 
at RF,n and RFbypass pins (U2-p1,p2). 

This signal is applied internally to a Gilbert cell mixer, which is set to convert the signal 
down to 455kHz. 

The mixer injection is supplied by an internal oscillator, which is driven by an external 
oscillating signal applied at the XTAL OSC pins (U2-p3,p4). 

The basic injection frequency is governed by the 44.545 MHz crystal XTAL1. This 
produces a mixer output product of 455 kHz. 

The output of the mixer is available at MIXER OUT (U1-p20). This is applied to a 455kHz 
centred bandpass filter. This acts as the "front end" filter, CF1. 

The bandwidth and rolloff characteristics of this filter are set, depending on the required 
baud rate of the data being used on the modem, and the required channel spacing. 
Refer to Circuit Diagram for filter types. 

The filtered output is then applied to the input of the internal IF amplifier, IF AMPIN 
(U1-p18). The bandwidth of the amplifier is about 40 MHz, with a gain of about 39 
dB(uv). C10 and C11 provide IF amplifier decoupling. 

The output is available at IF AMP OUT (U1-p16). This is applied to a 455kHz centered 
bandpass filter. This acts as the "rear end" filter, CF2. 

Again the filter selection depends on the required bandwidth. Refer to Circuit Diagram 
for filter types. 

The filtered output is then applied to the input of the internal IF limiter, LIMITER IN 

(U1-p14). The bandwidth of the limiter is about 28 MHz, with a gain of about 62 dB(uv). 
C13 and C14 provide IF limiter decoupling. 

The signal from the second limiting amplifier is passed to an internal Gilbert cell 
quadrature detector, as well as to LIMITER OUT (U1-p11). 

One of the Gilbert cell ports is driven directly by the IF, the other by a tuned quadrature 
network, which is driven by the IF signal from LIMITER OUT. The tuned network is 
based around a ceramic resonator CF3. The Q of the network is varied depending on 
the required baud rate used by the modem. For 9600 baud the link LK3 is inserted, 
giving a higher damping factor than that required for 4800 baud, where the link is 
removed. 

This gives the two input signals applied to the Gilbert cell a 90 degree phase 
relationship, the output of which is the demodulated audio/data signal. 

The output signal is available at UNMUTED AUDIO OUT (U1-p9). A gated output is also 
available at MUTED AUDIO OUT (U1-p8). 
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2.2.1.5 AUDIO PROCESSING 

2.2.1.5.1 DATA 

The demodulated data signal output has been assigned to the UNMUTED AUDIO OUT 
pin (U1-p9). This ensures no interruption to the flow of data. 

The signal is filtered by the C22, R20, R29 and C23 filter network. This is to remove any 
high frequency components produced at the output of the quadrature detector. 

It is then amplified and DC level shifted by op-amp Ul :C. The amount of DC bias applied 
to the signal can be varied by the potentiometer VR2. For correct processing by the 
modem, this level is set to 2V. The AC level of the signal is set to about 1 Vp-p 

2.2.1.5.2 AUDIO 

The demodulated audio signal output has been assigned to the MUTED AUDIO OUT pin 
(U1-p8). This allows switching control of the audio passed to the handset earpiece. 

The signal is filtered by R23 and C17. This is to remove any high frequency components 
produced at the output of the quadrature detector. 

It is then buffered, amplified and level shifted by op-amp U1:D, and presented to the 
handset via coupling capacitor C20 and connector X3-p2. 

The mute control signal is applied to the NE615 (FM IF system IC) MUTE IN pin (U2-p5). 
When active, the audio output signal from the IC is attenuated by greater than 60dB. 

2.2.1.6 RSSI 

The RSSI output is presented by the NE615 at RSSI OUT (U2-p7). This signal is 

logarithmic with an output range greater than 90 dB. It is used for audio mute processing, 
and by the modem section as a data qualifier signal. 

The signal is first passed through a unity gain buffer, op-amp U1:B, before it is split. 

The RSSI level is compared with the setting of "audio mute adj" potentiometer VR1, by 
op-amp U1:A. The result is passed to the MUTE IN pin of the NE615. 

This allows a suitable mute cutoff point to be set for the received audio sent to the 
handset earpiece. 

The RSSI signal is also passed to the modem section for processing via R19 and 
connector X1-p21. 
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2.2.2 TRANSMITTER 

The general form of the transmit circuitry is shown in diagrams "DR9 Macro Block 
Diagram" (drawing number TC01-05-19 sheet 3/3), and "900 MHz Radio - Block 
Diagram" (drawing number TC01-05-19 sheet 2/3). 

2.2.2.1 AUDIO PROCESSING 

2.2.2.1.1 DATA 

The transmit data signal enters the radio section via connector J*3-p13, from the modem 
section. It is biased via R68 and R75 to a DC level of about 0.86V. The signal is then 
passed through a level setting potentiometer VR2, used to set the level of transmit 
deviation. 

It is then presented to the input of the modulator circuit. 

2.2.2.1.2 VOICE 

The transmit voice signal enters the radio section via connector X3-p4, from the 
microphone in the handset. The pre-amp in the microphone circuit is given some bias via 
R76. 

The signal is first passed through a clipping circuit. This consists of back to back 
clamping diode pair D2, AC-coupled via C154. This ensures that a maximum transmit 
deviation level is imposed. 

The modulator circuitry is based around a low power FM transmitter system IC,MC2833. 
Included in this device is a microphone amplifier and clipper. The audio is passed to the 
amplifier via R76 at the MIC AMP INPUT pin (U7-p5). 

Feedback for gain is supplied by R76, and band limiting by C50. The amplifier output is 
presented at MIC AMP OUTPUT (U7-p4). 

Further low pass filtering is provided by the network of R71, C49, R59.. and C42... C43 
provides a rising response below 100Hz. This filtering is needed to shape the base band 
signal, so as the transmit frequency spectrum stays within channel boundaries. 

The audio is coupled into the modulator circuit at the MODULATOR INPUT pin of the 
MC2833 (U7-p3). 
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2.2.2.2 MODULATOR 

The heart of the modulator section is an MC2833 low power FM transmitter system IC. 
This device is a one chip FM transmitter subsystem designed for FM communication 
equipment. It includes a microphone amplifier, a variable reactance modulator, a voltage 
controlled oscillator, and two auxiliary transistors. 

Data is fed directly to the input of the reactance modulator at the MODULATOR INPUT 
pin (U7-p3). The audio channel is fed via an inbuilt clipper amplifier in the MC2833. The 
output of this variable reactance circuit is used to modulate the FM carrier. 

The carrier frequency of the modulator is provided by an internal oscillator, which is 
driven by an external oscillating signal applied at the RF OSC pins (U7-p15,p16). 

This oscillating signal is governed by the 20.166 MHz crystal XTAL3. The actual applied 
frequency is set by the modulating signal, which slightly varies ("pulls") the crystal 
frequency. This is achieved by connection of the crystals circuit to the output of the 
variable reactance circuit VARIABLE REACTANCE OUTPUT (U7-p1). This output is 

coupled to the crystal via a frequency trimming coil L6. 

The output FM signal is presented at the RF OUTPUT pin (U7-p14). 

2.2.2.3 MULTIPLIER 

The output of the modulator is passed to a frequency tripler stage employing auxiliary 
transistor TR2. This places the carrier frequency at 60.5 MHz. 

It then passes to a frequency doubler stage employing auxiliary transistor TR1, where 
the carrier is moved up to 121 MHz. 

The signal is amplified through these stages to a level of about -4 dBm at 121 MHz. 

2.2.2.4 MIXER 

The transmit FM signal at 121 MHz when mixed with the VCO frequency by U8 produces 
a transmitter signal 76 MHz from the receiver frequency. 

The mixer employed is an MCL SBL-1X monolithic doubly balanced mixer (U8). 

The transmit VCO signal is amplified to a level of about +6 dBm by Q2, and applied to 
the "L" input of the mixer. The 121 MHz signal is applied to the "I" input of the mixer. 

To select the correct mixing product for the transmitter, a tunable filter using C78 and a 
coupled stripline circuit is used. 

The output signal is then buffered by two MRF5711 transistors Q4 and Q5, to provide 
about +4 dBm of signal level, which is applied to the final amplifier section. 
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2.2.2.5 POWER AMPLIFIER 

The power amplifier provides an overall gain of about 30dB. This is achieved by three 
stages of amplification. 

The first stage uses an MRF5711 transistor (Q8). This device is primarily designed for 
high gain, low-noise, small signal amplifiers, and is ideal for a transmitter pre amplifier. 
This stage provides about 13 dB of gain. The power control circuit acts on this stage to 
provide constant power at the PA. output connector. 

The second stage uses an MRF8372 transistor (Q9). This device is primarily designed 
for wideband, large signal predriver stages, in the 800MHz range. This provides a further 
10 dB of gain. 

The final stage uses two MRF8372 transistors (Q10, Q11) in a parallel configuration to 
provide the final output power. Each of these stages provides about 10 dB of gain. The 
output impedance is matched to 50 ohms via the use of balanced impedance strip lines. 

The transmitted signal is presented at connector X4, at a level of about +32 dBm, where 
it is passed to the diplexer section. 

2.2.2.6 CONTROL 

2.2.2.6.1 PTT 

PTT must be activated for the TC-900DR to transmit an RF signal. There are two 
sources of PTT, the audio handset, and the modem section. 

PTT from the audio handset is referred to as "manual PTT". It enters the radio section via 
connector X3-p6. It is passed to the PTT control switch transistor Q12. PTT is active 
LOW, and turns on Q12 when applied. 

PTT from the modem section enters the radio section via connector X1-p12, "/PTT". It is 
connected to the PTT control switch transistor Q12. 

When PTT is not activated the transmitter is totally disabled. All stages of the transmit 
chain are turned off. This is to ensure that power consumption is kept to a minimum. 

The PTT signal connects to the start of the transmit chain at the multiplier stage. 

The internal transistors of the MC2833 IC, TR1 and TR2 have their bases effective 
grounded, turning off the devices. Similarly the mixer output buffer and amplifier 
transistors Q4 and Q5 are turned off as are the final amplifier stages employing Q8, Q9, 
Q11 and Q10. 

When the PTT is activated, bias is applied to all these stages and transmission is 
possible. 

Note : Tx enable must also be active to allow transmission. 
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2.2.2.6.2 TRANSMIT ENABLE 

Transmit enable is a further control placed on the transmitter circuits. No transmission is 
possible unless the transmit enable signal is active. The signal enters the radio section 
via connector X1-p11, "/TX EN", from the modem section. 

This signal basically enables the PTT switching transistor Q12, thus providing VCC for 
the 20.166 MHz oscillator section of the MC2833 modulator IC, and bias to the handset 
microphone. 

2.2.2.6.3 POWER 

The RF power output of the TC-900DR can be set to two levels. Low power level is 
200mW, and high power is 1W. 

This level is controlled by two dc levels. One signal is a control level from the modem 
section, the other from an RF detector located at the output of the transmitter itself. 
These two signals are used in conjunction to hold the output power constant. 

The signal from the modem section enters the radio section via connector X1-p10, 
"TXPWR". The signal is fed to an op-amp comparison circuit U9:A, via level setting 
potentiometer VR4. 

The level is compared to that actually detected at the output of the transmitter, by the 
circuit based around diode D3. The comparator output is then used to bias the first stage 
of the P.A. section (Q8) of the transmitter, hence varying the transistor gain performance 
and ultimately the output RF power. This basic feedback network is required to keep the 
power at a constant level, regardless of any external conditions. 

The detected output power level is also fed back to the modem section for monitoring 
and analysis via connector X1-p9, "TXPWR SENSE". 

2.2.2.6.4 TEMPERATURE SENSE 

A temperature sensing device is included in the radio section. The device used is an 
LM335 precision temperature sensor, U6. It is operated as a two terminal zener diode, 
with a breakdown voltage directly proportional to absolute temperature, with an output of 
+10 mV per degree kelvin. 

The temperature data output is passed to the modem section for analysis and 
processing via connector X1-p14, "TEMP SENSE". 

During the "Burn In" cycle, that the TC-900DR is passed through during production, the 
unit calibrates the output of the sensor to the test temperature. In particular it stores the 
hottest temperature reached by the test cycle (about 650). 

If the unit reaches this maximum temperature setting while operating in the field, the 
modem section of the TC-900DR will automatically signal the power control circuit to 
place the transmitter into low power mode (200mW). 

This low level of output power is retained until the temperature sensor signals the 
modem section, that the temperature has fallen back below the maximum temperature. 
When this occurs the transmitter is placed back to its previous power setting. A 
hysteresis is built into the microprocessor control circuitry to stop power jitter. 

This scheme is referred to as "High Temperature Fold Back". It is used to protect the 
transmitter final power transistors from any damage that may be encountered under 
extreme temperature conditions. 
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2.2.3 FREQUENCY CONTROL 

2.2.3.1 SYNTHESISER 

The synthesiser section provides a local oscillator for use by the receiver and transmitter 
sections. 

The synthesiser circuitry is based around a TBB206 PLL frequency synthesiser IC. 

This device is a complex PLL circuit in CMOS technology for processor controlled 
frequency synthesis. The processor resides in the modem section, and three basic 
control lines are used to interface to the device. The enable "EN", data "DA" and clock 
"CL" control signals are passed to the TBB206 via connector X1-p16,p17,p18 
respectively. 

The reference frequency for the synthesiser is applied to the "RI" pin of the TBB206 
(U3-p2). This reference is provided by a 12.000 MHz voltage adjustable temperature 
compensated crystal oscillator (VTCXO), XTAL2. This input has a sensitive preamplifier 
for a 16-bit (R)eference divider. C33 provides AC coupling for the input. 

The VCO frequency is applied to the "Fl" input pin of the TBB206 (U3-p8). This input has 
a highly sensitive preamplifier for a 12-bit N divider and a 7-bit A divider. C29 provides 
AC coupling for the input. 

The actual signal applied to the "Fl" input is from the output of a TBB202 dual modulus 
divider IC (U4-p4). This is to transform the actual VCO frequency of between 786 MHz 
and 996 MHz, down to a frequency acceptable for use by the "Fl" input. 

The divider ratio selected by the TBB202 is determined by the state of the "MOD" input 
pin (U4-p6). If the signal is HIGH, then a ratio of 1:128 is used. If the signal is LOW, a 

ratio of 1:129 is used. The state of this signal is controlled by the TBB206 synthesiser 
"MOD" output pin (U3-p7). The TBB206 drives this output LOW at the beginning of a 

cycle. When the A divider has reached its set value, the "MOD" output is set to HIGH. 
When the N divider reaches its set value, the output is set LOW again and the cycle is 
repeated. 

The input to the TBB202 divider is from the VCO output via a strip line impedance 
matching network. The signal is applied to the "IV pin (U44-p1). 

The TBB202 can be placed into standby mode, when not in use. This is achieved by 
connection of the "STB" pin (U4-p7), to the multi function output port of the TBB206 
synthesiser (U3-p6). This port is driven by the DFM4-9 modem IC located in the modem 
section. 

The phase detector signal is provided on the "PD" pin of the TBB206 (U3-p12). This 
signal has especially short anti backlash pulses to avoid any "dead zones", and to 
neutralise any small phase deviations. This signal is passed to the loop filter of the VCO 
circuit. 

A lock detect indication is given by the TBB206 synthesiser at the "LD" output pin 
(U3-p14). This signal is filtered and shaped by the network using R47 and C36, and 
presented to the modem section for monitoring and processing, via connector X1-p19. 
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2.2.3.2 VCO 

The VCO used is an MQC309 series VCO. The exact device used depends on the 
required frequencies that the unit has to work with. 

Two types are used : 

A. MQC309 798 - Frequency range of 784 MHz to 816 MHz 

Gives unit frequency ranges of : 

- Transmit : 905 MHz to 937 MHz 
- Receive : 829 MHz to 861 MHz 

B. MQC309 978 - Frequency range of 962 MHz to 994 MHz 

Gives unit frequency ranges of : 

- Transmit : 841 MHz to 873 MHz 
- Receive : 917 MHz to 949 MHz 

The 798 type employs low side injection to the mixers, whereas the 978 type employs 
high side injection. 

The loop filter consists of R44, C40, C41 and R43. 

The output of the VCO is passed to the receiver mixer via RXMIX, and to the transmitter 
mixer via TXMIX signal lines. Each of these is impedance matched by strip line circuits 
for optimum performance. 

The layout and selection of all these components has been done in such a way so as to 
minimise VCO noise being impressed onto either the transmitted or received RF signals. 

2.2.3.3 VCO TEMPERATURE COMPENSATION 

Frequency temperature compensation is provided for by an input to the reference 
oscillator circuit. 

During the "Burn In" cycle, that the TC-900DR is passed through during production, the 
unit calibrates the output of the temperature sensor to the test temperature and to any 
frequency variations that occur, and stores the results. 

When the unit is operating in the field, the temperature of the unit is constantly being 
analysed. Should a frequency offset be required based on the calibration measurements, 
the modem section signals to the 12.000 MHz reference oscillator to vary its frequency 
slightly. This signal is passed to the radio section via connector X1-p15, "TEMP COMP". 
The voltage on this line "pulls" the reference oscillator XTAL2 onto a new frequency, 
which corresponds to the correct offset required. 

Note : Because the temperature compensation for the installed VTCXO is held in the 
NVRAM of the modem it is imperative that modems and radio boards are maintained as 
matched pairs. Should either the VCO or NVRAM require replacement it is highly 
recommended that the unit be returned to the manufacturer for re-calibration. 
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2.2.3.4 RECEIVER AFC 

Automatic frequency control is provided for the received signal. The control signal is 
applied to the radio section from the modem section via connector X1-p22, "AFC CTL". 

The basic injection frequency to the front end mixer of the NE615 FM demodulator IC 
(U2), is governed by the 44.545 MHz crystal XTAL1. The actual applied frequency can 
be set by the level of the AFC signal, which slightly varies ("pulls") the XTAL1 crystal 
frequency via the varactor diode DV1. 

The modem section monitors the average DC level of the received signal (DATA signal 
X1-p13), which gives an indication of received frequency drift. 

From this the modem section calculates the required compensation necessary and 
applies it to the "AFC CTL" signal line. 

A reference signal is passed back to the modem section from the radio section via 
connector X1-p23, "AFC REF". This is processed by the modem section, and used to 
help determine the level of AFC signal level. 
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2.2.4 INTERFACES 

2.2.4.1 MODEM SECTION 

The radio section interfaces to the modem section via connector X1. Attached 
permanently to this connector is a 90mm length of 26 way ribbon cable, fitted with a 
female 26 way connector at the other end. This attaches to connector JX3 on the 
modem section PCB. 

Refer to interface diagram "RADIO MODEM INTERFACE", drawing number TC01-05-18 
sheet 1/3. 

CONNECTOR X1/JX3 
PIN NUMBERS 

SIGNAL DESCRIPTION 

RAIL 
RAIL 
RAIL 

1 

2 

3 

4 
5 
6 

7 

8 

13V8 POWER SUPPLY 
13V8 POWER SUPPLY 
13V8 POWER SUPPLY 
GROUND 
GROUND 
GROUND 
8V POWER SUPPLY 
8V POWER SUPPLY 

9 TXPWR SENSE (o/p- TRANSMIT POWER SENSE) 
10 TXPWR (i/p - TRANSMIT POWER LEVEL) 
11 /TX EN (i/p - TRANSMIT ENABLE) 
12 /PTT (i/p - PRESS TO TALK) 
13 DATA (i/p - TRANSMIT DATA) 
14 TEMP SENSE (o/p - TEMPERATURE SENSOR) 
15 TEMPCOMP (i/p-TEMPERATURE COMPENSATION) 
16 EN (i/p - ENABLE FOR SYNTH) 
17 DA (i/p - DATA FOR SYNTH) 
18 CK (i/p - CLOCK FOR SYNTH) 
19 LD (o/p - LOCK DETECT FROM SYNTH) 
20 DATA OUT (o/p - RECEIVED DATA) 
21 RSSI (o/p - RSSI SIGNAL) 
22 AFC CTL (i/p - AFC CONTROL) 
23 (UNUSED) 
24 SUPPLY/MIC (UNUSED) 
25 TEST1 (UNUSED) 
26 TEST2 (UNUSED) 

2.2.4.2 ANTENNA DIPLEXER 

The interface between the radio section and the antenna diplexer section is via coaxial 
connectors X4 and X2, and low loss coaxial cables. 

CONNECTOR SIGNAL DESCRIPTION 

X4 TRANSMITTER OUTPUT 

X2 RECEIVER INPUT 
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2.2.4.3 AUDIO HANDSET 

The interface between the radio section and the audio handset is via the modular-6 pin 
connector X3. 

CONNECTOR X3 SIGNAL DESCRIPTION 
PIN NUMBERS 

1 8V POWER SUPPLY 

2 AUDIO OUT (o/p - AUDIO TO EARPIECE) 

3 GROUND 

4 MIC (i/p - MICROPHONE AUDIO) 

5 GROUND 

6 MANUAL PTT (i/p - HANDSET PTT) 
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2.3 ANTENNA DIPLEXER SECTION 

2.3.1 GENERAL 

The antenna diplexer section of the TC-900DR is a separate plug in module, that "piggy 
backs" the radio section PCB. 

The diplexer performs two major tasks. Firstly it couples both the transmit and receive RF 
paths to the antenna while providing high isolation between them, and secondly it 

provides image and spurious rejection for each of these paths, with high Q bandpass 
filters. 

The isolation between the transmit side and the receive side is greater than 50 dB. 

The diplexer consists of two teflon PCB's bonded together using a critical temperature 
and pressure process. The top and bottom outer layers are connected via brass eyelets, 
that are pressed through the PCB. This eliminates the need for through hole plating of 
Teflon, which requires the use of dangerous chemicals. 

The design is essentially two continuous ground planes, filled in between, with laminate 
dielectric, and stripline filter tracks which are centrally located between these ground 
planes. 

The etching of the filter tracks is closely monitored and controlled to ensure an accuracy 
of better than 0.001" in track width and spacing. 

The diplexer has been factory tested to ensure bandpass and performance 
characteristics are met. The diplexer has approximately 3 dB of loss at 930 MHz and 2 

dB of loss at 850 MHz. 

This diplexer requires no alignment in the field. 
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2.3.2 INTERFACES 

The antenna diplexer connects to the radio section via low loss coaxial cables and 
connectors, and to the units antenna via a SMA connector. 

Two versions of the diplexer are available, depending on the transmit and receive 
frequencies used. The difference between the two is the loading of the SMA connector. 

TYPE-A CONNECTIONS (Transmit frequency = 930 MHz range) 

DIPLEXER CONNECTOR SIGNAL DESCRIPTION AND DESTINATION 

850 MHz port RF RECEIVE - RADIO SECTION X2 

930 MHz port RF TRANSMIT - RADIO SECTION X4 

ANT port ANTENNA 

TYPE-B CONNECTIONS (Transmit frequency = 850 MHz range) 

DIPLEXER CONNECTOR SIGNAL DESCRIPTION AND DESTINATION 

850 MHz port RF TRANSMIT - RADIO SECTION X4 

930 MHz port RF RECEIVE - RADIO SECTION X2 

ANT port ANTENNA 
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2.4 AUDIO HANDSET SECTION 

2.4.1 GENERAL 

Refer to diagram "MTCU HANDSET MAIN PCB & MIC PCB CIRCUIT DIAGRAM", 
drawing number 5015-A200-50. 

The handset provides an audio link between units, to assist in link setup and 
commissioning. It is not intended for general use and the equipment is not licensed for 
voice operation only. 

Caution : When the handset is inserted into the TC-900DR, reliable data transmission or 
reception is not possible. Unintentional voice traffic on a point to multi point system may 
cause data corruption to other units. 

The data transmission section of the modem is totally disabled, if the handset is plugged 
in when the TC-900DR is turned on. 

The handset contains two PCB's, a receive board and a microphone board, which are 
connected by a 10 way ribbon cable. Acoustic padding is also included in the handset for 
improved performance. 

The microphone board contains an ECM30 electret microphone, along with a common 
emitter preamplifier stage (Q1), to provide transmit voice audio. 

There are four indication LED's that are not used by the TC-900DR. 

The receiver board contains a 78L05 5V voltage regulator (REG1). This is used to supply 
power to the LF353 receive amplifier (U2-p7), which drives a DH32-30 ohm earpiece. 

The sidetone circuit provided by U2-p1 is disabled and not used by the TC-900DR. 
Similarly, the LED drivers are disabled. 

The PTT switch places a ground connection onto its output signal line, for processing by 
the radio section. 

© Copyright Trio Data Com Pty Ltd Page 23 

SP210 Parkland Street Nudgee SPS Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1024 Active 10/12/2014 Page 149 of 598



TC-900DR User Manual Issue 13 : February 2001 

2.4.2 INTERFACES 

The audio handset connects directly to the radio section via the RJ11 connector, X3. 
Attached to the handset is an 8 way flexible curly cord. 

PIN NUMBER HANDSET X3 PIN RADIO SECTION 
CONNECTOR NUMBER CONNECTOR X3 

1 LED CLK UNUSED 

2 LED DATA - UNUSED 

3 13V2 1 8V POWER SUPPLY 

4 DGND 3 GROUND 

5 PTT 6 MANUAL PTT 

6 MIC 4 MIC 

7 MIC RET 5 GROUND 

8 EAR PHONE 2 AUDIO OUT 
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2.5 MODEM SECTION 

The modem section is built on a single PCB with approximate overall dimensions of 
165mm x 152mm x 18mm. 

It consists of the following main blocks : 

Modem control 

- DFM4-9 modem. 

- Reset and watchdog. 

- Memory. 

- External NVRAM. 

- External RAM. 

Host interface. 

Radio interface. 

Transmit signal conditioning. 

Receive signal conditioning. 

- Data recovery. 

- Clock recovery. 

User indications. 

Power supply 

Interfaces. 

- Radio section. 

- Port A. 

- Port B. 

- Power. 
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2.5.1 MODEM CONTROL 

2.5.1.1 DFM4-9 MODEM 

The modem section is controlled by a DFM4-9 Trio Data Com modem IC, (U5). 

This device is specifically designed to provide data communications from a host 
computer over a radio channel. 

The DFM4-9 is capable of full duplex operation, at data rates of 4800 baud or 9600 baud 
over the radio channel. The transmitter and receiver data rates may be set 
independently. The host computer interface provides two RS232 asynchronous serial 
ports, configurable for a variety of baud rates, and data formats. 

In the standard delivery format of the modem, only one asynchronous serial port is 
operational. (Port A). 

Advanced data recovery techniques are employed to ensure excellent performance in 

both good and noisy signal environments. 

The data transmission method used, employs advanced optimal waveform shaping 
techniques. This maximises the recovered signal at the destination receiver, while 
remaining within the allocated RF channel bandwidths. The method uses computer 
generated Finite Impulse Response (FIR) techniques, to derive the transmitted waveform 
data. 

The modem features a unique supervisory signalling channel, which embeds low speed 
data in the primary bit-stream, and is transparent to the user of the primary channel. 

To drive the DFM4-9 modem clocking circuits, an external resonator is required. A 
19.6608 MHz crystal (XTAL1) is applied to the OSC pins (U5-p9,10) of the device to 
achieve this. 

A 4 way DIP switch is supplied to set up some configuration parameters of the modem. 
These are only read by the DFM4-9 at device power up. They connect to the "ESx" pins 
of the device (U5-p3,p5,p6,p7). Switches 1 and 2 are presently unused, switches 3 and 
4 are defined in section 4.5.1. 
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2.5.1.2 RESET AND WATCHDOG 

A MAX690 reset and watchdog IC (U3), is used to perform a variety of ancillary 
functions. This device provides a fixed length reset pulse for the proper initialisation of 
the modem chip on power up and reinitialisation. The MAX690 monitors the level of the 
VCC power supply line. If the voltage moves out of specification, the reset output is 
activated. This ensures that the modem chip recovers correctly in the event of a power 
failure. The reset signal is applied to the "RESET" pin of the modem (U5-p8). 

The MAX690 provides a power monitoring function, which gives advance warning of 
imminent power supply failure. The DFM4-9 modem checks this signal, applied to its 
"PF" pin (U5-p2), before performing any transactions with the non-volatile memory, thus 
preventing accidental corruption of the contents of this memory. This "advance warning", 
is the length of time that the power supply capacitors hold their charge, after loss of 
power, before the Vcc supply rail drops below its cutoff level, and a reset pulse is 
generated. 

The MAX690 also includes a "watchdog" timer. This timer must be strobed at a minimum 
rate, to prevent a reset pulse being generated. The DFM4-9 provides this signal at its 
"WDO" pin (U5-p22). Should the DFM4-9 modem operation go astray for some reason, it 

is probable that it will no longer perform this strobing function correctly. This condition is 

treated as irrecoverable and the MAX690 will timeout on its watchdog function and 
re-initialise the modem. 

2.5.1.3 MEMORY 

2.5.1.3.1 EXTERNAL NVRAM 
The DFM4-9 modem, has a wide variety of configurable operating parameters, all of 
which are stored in an ST24C04 NVRAM IC, (U4). These parameters are read at power 
up, and determine the operating characteristics of the modem. 

The NVRAM has 4096 bits of memory. It is accessed using the standard I2C, two wire, 
bus interface . A feature of this particular device, is a write protect function for one area 
of the memory. 

This write protect feature prevents configuration data being inadvertently corrupted 
should some anomaly in modem operation occur. A hardware signal line is used to 
override this write protection feature, so that the configuration data may be changed by 
manual means. This signal can be accessed via the front panel connector, and is used 
when the TC-DFM9IP modem programmer is connected. 

2.5.1.3.2 EXTERNAL RAM 
External RAM is used to store data frames. 

The RAM used may be either a 6264-8K or 62256-32K byte IC (U9). The standard 
TC-900DR is supplied with an 8K package. The DFM4-9 modem, tests the size of the 
attached RAM on power up. 

All of the externally connected RAM is used to store packet data, and is allocated evenly 
between transmit and receive data. This memory is connected to the modem chip, by an 
8 bit bus, and 3 control lines. 
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Two 8 bit 74HC573 latches (U8 and U10), are used to latch the memory address off the 
bus, before the data read or write cycle. The read/write control line to the RAM, is passed 
as the top address line in the MSB address latch. 

The RAM read cycle operates as follows : 

- The modem sets the two latch control lines, LADR_EN and HADR_EN, high. 
- The high-address/R_select is then placed on the 8 bit bus. 
- The HADR_EN line is set low to latch the data into U8. 
- The lower eight address bits are placed on the bus. 
- The LADR_EN line is set to low to latch the data into U10. 
- The modem bus port is set to input mode. 
- The RAM CE line is set low. 
- The modem reads the data off the bus. 

The RAM write cycle operates as follows : 

- The modem sets the two latch control lines LADR_EN and HADR_EN, high. 
- The high-address/VV_select is then placed on the 8 bit bus. 
- The HADR_EN line is set low to latch the data into U8. 
- The lower eight address bits are placed on the bus. 
- The LADR_EN line is set to low to latch the data into U10. 
- The modem bus port is set to output mode. 
- The modem writes the data to the bus. 
- The RAM CE line is set low to write the data into the RAM. 

Note: WARNING 
A modem containing a 32K RAM package will not be compatible with a modem 
containing an 8K RAM package if end to end flow control is being used over the data 
link. 

2.5.2 HOST INTERFACE 

The host interface is provided by two RS232 ports, configured as DCE. These ports are 
presented to the user as 9 way female DMIN connectors, designated as PORT A and 
PORT B. 

With the standard TC-900DR, only PORT A is operational. 

The RS232 level translation is performed by two LT1081/MAX232 line transceivers (U1 
and U2). These require a single five volt supply, and include internal charge pumps to 
generator the required +10V and -10V rails. 

The four input and four output lines implement one full duplex serial port with 
RTS/CTS/DTR and DCD. This is PORT A. A second full duplex port with no handshake 
lines is provided on PORT B. 
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2.5.3 RADIO INTERFACE 

The interface to the radio is via a 26 pin PCB header connector, X4. 

The modem section has full control over the connected radio transceiver. It provides : 

- Four lines for synthesiser control (used for RF channel selection). 
- RSSI detection. 
- Temperature sense input. 
- Transmit power sense input. 
- Temperature compensation for the synthesiser reference frequency. 
- Receiver AFC. 
- PTT control. 
- Analogue lines for receive and transmit data signals. 
- Regulated +13.8V and +8V power supplies. 

Input to the receiver signal port, RXSIG, is offset by 2.0V DC, with a signal level of 1Vp-p 
AC. 

The transmit signal output, TXSIG, has a signal level of 1Vp-p for 4800BPS, and 2Vp-p 
for 9600BPS, with a nominal DC offset of 2.0V. This offset may vary by ±1v according to 
the modulator temperature compensation requirements. 

An ADC0834 four channel ADC (U6), is used to monitor various analogue quantities 
within the radio. The DFM4-9 modem communicates with the ADC by controlling 3 lines. 
An active high chip select, "ADCS" line (U5-p33), a data clock, "DCLK" line (U5-p35), and 
a serial data, "SD" line (U5-p36). 

The state of the data line from the ADC is clocked into internal registers of the DFM4-9 
on the rising edge of the clock line. The data stream consists of a four bit preamble, 
which includes the channel address. From the 5th clock pulse onward, the ADC drives 
the data line with the data of the conversion, MSB first. The transaction is terminated 
with the CS line being set to inactive low. 

The first channel is used to monitor temperature, by measuring the voltage from an 
LM335 monolithic temperature sensor U6. The LM335 is situated in the radio section, 
adjacent to the 20.1666MHz XTAL and VCXO synthesiser reference oscillator, and is fed 
into the modem section via connector X4-p14, ADCO. 

The second channel is used to monitor RSSI, by measuring the RSSI output of the 
NE615 IF circuit. This signal is fed to the modem section from the radio section via 
connector X4-p21, ADC1. 

The third channel is used to monitor the power level output by the RF transmitter, by 
measuring a voltage derived in the power control section of the radio. This is used to 
determine the "health" of the radio transmitter. This signal is fed to the modem section 
from the radio section via connector X4-p9, ADC2. 

The fourth channel of the ADC, is used to measure the voltage of the +13.8 volt supply 
rail and to sense the presence of the audio handset at power up. The handset derives 
microphone bias from the modulator stage, and the voltage at this point is measured and 
compared with a fixed nominal value, to determine if the handset is connected at the 
time of TC-900DR power up. This signal is fed to the modem section from the radio 
section via connector X4-p24, ADC3. This 4th ADC channel is also multiplexed to 
measure the AFC control voltage so that an indication of received signal frequency can 
be made. U14:D is used to perform this switching function. 
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An auxiliary latch (U11) is provided to supply some of the output control to the radio 
section. 

The latch receives data from the same data buss as the RAM. The lower six bits are fed 
to an R/2R ladder network DAC (RN2), which is used to present an analogue voltage to 
the radio's local oscillator synthesiser frequency reference. This correction voltage 
provides for excellent temperature stability of the radio. This signal is fed to the radio 
section via connector X4-p15, TEMP COMP. 

The two top bits of the latch, drive auxiliary functions within the radio section. 

Bit 6 is used to control the power of the RF transmitter in the radio section. This can be 
set to a HIGH level of 1W, or to a LOW level of 200mW. This signal is fed to the radio 
section via connector X4-p10, TXPWR. 

Bit 7 provides the RF transmitter enable signal to the radio section. No RF signal can be 
transmitted unless this signal is set to active. This signal is fed to the radio section via 
connector X4-p11, TX EN. 
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2.5.4 TRANSMIT SIGNAL CONDITIONING 

The transmit section of the DFM4-9 modem, outputs a byte of data, four times per bit 
period, on the "TDx" pins (TD1..TD7, U5-p56..49). 

The parallel data is presented to an eight bit R/2R ladder network (RN1). This is a simple 
DAC which produces the transmit waveform at its output. 

This signal is fed into opamp (U13:C) for amplification and filtering. This stage is a single 
pole low pass filter, used to attenuate clocking noise in the waveform. Two more filter 
stages follow, U13:B and U13:D. 

By using 4 samples per bit, and an 8 bit resolution, precise control of the waveform 
shape is possible. 

The gain and pole frequency of amplifier stage U13:C is switched by the DFM4-9 
modem, via a 74HC4066 CMOS FET switches (U14:A). This is to produce the required 
waveform for the two data rates currently available. The bit rate output signal, "BRO" is 

provided at U5-p44. 

For 4800 baud, components C43 and R45, are "included" in the feedback loop of the 
amplifier stage. When 9600 baud is selected, switch U14:A is turned OFF, and the 
components are "excluded" from the circuit. 

2.5.5 RECEIVE SIGNAL CONDITIONING 

The data receiver, consists of several functional blocks. Some of these are implemented 
by internal functions of the modem IC, and the remainder by external circuitry. 

The incoming analogue signal, is routed to two separate sections of circuitry. One to 
process the received clock, the other to process the received data. 
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2.5.5.1 DATA RECOVERY 

The data recovery is based around an "Integrating Data Slicer" circuit. 

This circuit consists of a non-inverting, resetable integrator (U16:A, U12:C and U15:D), a 

dual peak detector (U12:A,B) and a reference divider. 

The received signal is passed into the modem section from the radio section via 
connector X4-p20, "RXSIG". 

The signal is integrated by the non-inverting integrator formed by U16:A, and U12:C, and 
then forwarded on to a comparator (U7:B), where it is "squared up", ready to be read by 
the DFM4-9 modem. 

An output signal is provided by the modem IC, to indicate the sampling point. In fact this 
signal, called "RxCLKOUT", is pulsed high immediately after the sampling operation has 
taken place. 

The integrator is reset at the end of each bit period, by the 74HC4066 FET switch, 
U15:D, after the value of the bit has been read. The DFM4-9 provides this reset signal at 
the reset integrator "RxCLKOUT" pin (U5-p19). 

The integrated receive signal, is then fed to the dual peak detector, where the positive 
and negative peaks of the integrated signal are detected, and stored on the capacitors 
C28 and C27. 

The peak detector's attack time is determined by the output resistance of the opamps 
(U12:A,B) and the bulk resistance of the diodes (D7, D4). The decay time however is 
determined by the values of the hold capacitors (C28, C27) and the summing resistors 
(R24, R25). 

Four diodes (D5, D6, D8, D9) are used to clamp the reference rail. If the incoming signal 
has a large DC shift, this clamping arrangement ensures that the data slicer reference 
level is quick to settle somewhere near its final operating point. This clamp however does 
impose a maximum allowable input signal level. Exceeding this level will cause the 
integrated signal to directly modulate the reference rail. The derived reference voltage 
level, is amplified and output back to the radio section, where it is used for AFC in the 
receiver. 
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2.5.5.2 CLOCK RECOVERY 

The received clock signal is presented to the DFM4-9 modem at its "RXCLK" input 
(U5-p4). 

Within the DFM4-9, a phase-locked-loop is used for data clock recovery, which relies on 
level transitions in the data signal. 

This mechanism maintains the data sampling point in the center of the bit cells by 
comparing the signal's level transitions with an internal clock. 

An error in the relative phase of the RXCLK signal and the internal clock, causes the 
internal clock to increase or decrease in speed, to bring the phase error to zero. 

The phase-locked-loop clock recovery mechanism within the DFM4-9 modem, maintains 
the sampling point in the center of the bit cells, but the use of the integrator demands 
that this take place at the end of the bit cell. This means that the signal fed to the 
DFM4-9 modem RXCLK input must be delayed by half a bit period. 

To obtain this, the received signal is passed through a half bit delay, low-pass filter 
(U16:D, U12:D, U7:A). The delay characteristics of this filter, are switchable between the 
available data rates of 4800 and 9600 baud operation, by five 74HC4066 FET switches. 
These switches are controlled by the "BRO" output of the DFM4-9. 

2.5.6 USER INDICATIONS 

There are four indication LED's supplied for user information. POWER, TXMIT, SYNC 
and RXSIG. The POWER LED is green, TXMIT LED is red and the other two are yellow. 

The POWER LED (LED4), is driven from the 13V8 power supply line. When supply is 

present the LED is activated. 

The TXMIT LED (LED3), is activated when PTT is present. It is driven when the switching 
transistor Q3 is turned ON by the DFM4-9 modem "PTT" output going active (UX3-p38). 

The SYNC LED (LED2), is activated when a valid data stream has been detected. It is 
driven when the switching transistor Q2 is turned ON by the DFM4-9 modem "SYNC" 
output going active (U5-p43). 

The RXSIG LED (LED1), is activated when the received signal level is at a usable level. 
It is driven when the switching transistor Q1 is turned ON by the DFM4-9 modem 
"RXSIG" output going active (U5-p43). 
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2.5.7 POWER SUPPLY 

The power supply is based around the use of three voltage regulators that supply +13V8, 
+8V and +5V. 

The incoming power is applied to a bridge rectifier (BR1),. Normally two legs of this 
bridge are linked out, so it provides only reverse polarity protection shunt diodes. A 
special manufacturing option allows for AC input, where the links are removed. A 2200uF 
electrolytic capacitor (C2), provides filtering for AC inputs. 

This is then applied to an LT1086 low dropout regulator (REG1). The output of this is set 
to 13V8 and feeds the RF final amplifier, and the following two regulators. 

The 8V regulator (REG2) takes it's input directly from the 13V8 rail, its output is routed to 
the radio section, and provides supply for one of the amplifier devices. 

The 5V regulator (REG3) provides the supply rail for the modem section logic circuits. It 

takes it's input from the 13V8 rail via diode Dl. Extra filtering capacitance is provided by 
C7. 
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2.5.8 INTERFACES 

2.5.8.1 RADIO SECTION 

The modem section interfaces to the radio section via connector JX3. The physical link 
between the two sections is achieved via a 90mm length of 26 way ribbon cable. 

Refer to interface diagram "RADIO MODEM INTERFACE", drawing number TC01-05-18 
sheet 1/3. 

CONNECTOR JX3 
PIN NUMBER 

SIGNAL DESCRIPTION 

13V8 POWER SUPPLY RAIL 
13V8 POWER SUPPLY RAIL 
13V8 POWER SUPPLY RAIL 
GROUND 
GROUND 
GROUND 
8V POWER SUPPLY 
8V POWER SUPPLY 

1 

2 

3 

4 
5 

6 
7 

8 

9 ADC2 (i/p - TRANSMIT POWER SENSE) 
10 TXPWR (o/p - TRANSMIT POWER LEVEL) 
11 /TX EN (o/p - TRANSMIT ENABLE) 
12 /PTT OUT (o/p - PRESS TO TALK) 
13 TXSIG (o/p - TRANSMIT DATA) 
14 ADCO (i/p - TEMPERATURE SENSOR) 
15 TEMPCOMP (o/p- TEMPERATURE COMPENSATION) 
16 EN (o/p - ENABLE FOR SYNTH) 
17 DA (o/p - DATA FOR SYNTH) 
18 CK (o/p - CLOCK FOR SYNTH) 
19 LD (i/p - LOCK DETECT FROM SYNTH) 
20 RXSIG (i/p - RECEIVED DATA) 
21 ADC1 (i/p - RSSI SIGNAL) 
22 AFC CTL (o/p - AFC CONTROL) 
23 SPARE (UNUSED) 
24 ADC3 (FOR SUPPLY/HANDSET) 
25 TEST1 (UNUSED) 
26 TEST2 (UNUSED) 
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2.5.8.2 PORT A 

The modem section interfaces to the host user via the 9 way female DMIN type 
connector JX1. 

CONNECTOR JX1 
PIN NUMBER 

SIGNAL DESCRIPTION 

1 DATA CARRIER DETECT (DCD) 
2 RECEIVE DATA OUTPUT (RXD) 
3 TRANSMIT DATA IN (TXD) 
4 DATA TERMINAL READY (DTR) 
5 COMMON (COM) 
6 DATA SET READY/prog mode (DSR) 
7 REQUEST TO SEND (RTS) 
8 CLEAR TO SEND (CTS) 
9 RING INDICATE/BER Test Mode (RI) 

Note: Pin 6 and pin 9 provide a dual function which depends on the mode that the 
TC-900DR is operating in. 

2.5.8.3 PORT B 

For the standard delivery version of the TC-900DR, port B is normally not enabled. This 
port provides no handshake lines except DCD (parallel connected with DCD on Port A) 
and DSR which is wired active. 

CONNECTOR JX1 SIGNAL DESCRIPTION 
PIN NUMBER 

1 DATA CARRIER DETECT (DCD) 
2 RECEIVE DATA OUTPUT (RXD) 
3 TRANSMIT DATA IN (TXD) 
4 
5 COMMON (COM) 
6 DATA SET READY/prog mode (DSR) 
7 

8 

9 RECEIVE SIGNAL STRENGTH INDICATOR (RSSI) 

Pin 9 is used to output the RSSI signal for external measurement. 

The RSSI output ranges from 0 to 5 Volts, where 5 volts indicates the strongest signal. It 

is important to note that this port output has a high impedance of around 50K ohms and 
loading will decrease accuracy of the recorded measurement. 

2.5.8.4 POWER 

Power is supplied to the modem section via connector X1. Typically +13.8V DC is 
applied to the top pin, with the common connected to the bottom pin. 

© Copyright Trio DataCom Pty Ltd Page 36 

SP210 Parkland Street Nudgee SPS Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1024 Active 10/12/2014 Page 162 of 598



TC-900DR User Manual Issue 13 : February 2001 

SECTION 3 

OPERATIONAL DESCRIPTION 

3 OPERATIONAL DESCRIPTION 

3.1 GENERAL 

The Trio Data Com TC-900DR radio modem, is a full duplex 4800/9600 bits per second 
device, which converts digital data into an analogue form suitable for transmission over a 

radio channel. It uses specially filtered direct binary frequency modulation techniques to 
achieve this. It conversely, converts the analogue signal derived from a radio channel 
into a digital data signal. 

The heart of the unit is the DFM4-9 modem IC. This performs all waveform shaping, 
randomising and de-randomising, NRZ/NRZI conversion, clock recovery, and HDLC 
framing and CRC error generation and checking. These functions are performed 
simultaneously, allowing full duplex operation at up to 9600bps. 

The modem is fully HDLC compatible. The user is provided with two RS232 compatible 
ports, which may each be configured with a standard PAD interface or SLIP/KISS 
protocol driver. The unit may also be configured for repeater operation. 

It may be configured to use RS232 handshake lines, or XON/XOFF flow control on Port 
A. 

The modem features a unique supervisory signalling channel, which embeds low speed 
data in the primary bit-stream, and is transparent to the user of the primary channel. 

The supervisory signalling channel can be disabled if not required. It could be used to 
pass low speed data such as E and M status or C/DSMA control schemes. 

The data rate of the supervisory signalling channel can be set independently for transmit 
and receive. It can range from about 40 to 533 bps with the primary channel rate at 4800 
baud, and 80 to 1067 bps at a primary channel rate of 9600 baud. 

NOTE: with the supervisory signalling channel active, the bit-stream is not compatible 
with standard HOW interface devices (such as 8530). 

The host user port may be configured for baud rates of 300 to 19K2, with 7 or 8 bit 
character size, 1 or 2 stop bits, and parity off/odd/even. 

The DFM4-9 modem includes several data tables which are used to generate waveforms 
with different characteristics. This is primarily for optimum performance at differing baud 
rates. A custom data table can be placed into the NVRAM of the modem, for specialised 
applications. 
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Configuration of the modem is fully programmable, with parameters held in non-volatile 
memory. All configuration parameters are accessible with the TC-DFM9IP Installation 
Program. 

Configuration parameters include but are not limited to: 

Supervisory Signalling Channel rate. 
XON/XOFF or RTS/CTS/DTR/DCD handshake mode. 
Default transmitter lead in delay. 
Constant specifying minimum RF RSSI for valid receive. 
Constant specifying minimum Tx power level. 
Asynchronous serial port parameters. 
User interface operating mode : 

- User port interface protocol 
- PAD Parameters 
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3.2 TC-900DR MODEM FIRMWARE REVISION VA2.3.0 

3.2.1 FUNCTIONAL CHANGES AND ADDITIONS 

The Diagnostics "M" command (serial port Mode) completed. The implementation of this 
command was not finished in time for VA2.2 release. This command is used to configure 
either of the two user ports, for character length, number of stop bits, parity odd/even/off. 

1 Bit 7 is used to address which port is being referenced (set to "0" for Port B, or set 
to "1" for Port A). 

2 Bit 6 determines the character size. Set to "0" for 8 bit, or "1" for 7 bit character 
size. 

3 Bit 5 is set to "1" to enable parity, "0" to disable parity. 

4 Bit 4 determines Odd (set bit to "1"), or Even (set bit to "0") parity if Bit 5 is set. 

5 Bit 3 determines the number of stop bits. Set to "0" for 1 stop bit, or set to "1" for 
2 stop bits. 

6 Bits 2, 1, and 0 are used to select the baud rate. The following table shows the 
available rates. The 19.2K baud selection should only be made for Port A if Port 
B is disabled. The last selection of 110 baud may be deleted from future firmware 
revisions. 

Bit Bit 1 Bit 0 Baud Rate 

0 0 0 300 

0 0 1 600 

0 1 0 1,200 

0 1 1 2,400 

1 0 0 4,800 

1 0 1 9,600 

1 1 0 19,200 

1 1 1 110 

Channel Access Strategy 3 is now defined. This is selected by setting bits 1 and 0 

(TxCtrll and TxCtrl0) in "Config1", both to "1". This mode forces a randomly generated 
delay before transmission begins, even if the channel is perceived to be clear. This 
delay mechanism is similar to that used in Channel Access Strategy 2 when the channel 
is perceived to be busy. This operating mode is useful in systems that include remote 
terminals that generate reports at regular fixed intervals. In such a system, slight 
differences in this interval between two remotes, would cause them to become 
synchronised for some time, and thus transmissions from them would consistently 
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collide. Inserting a randomly generated delay before all transmissions will reduce the 
incidence of this effect. 

The RS232 DCD handshake line now becomes active only during output of received 
data. Formerly, the DCD line indicated real time SYNC status of the modem data 
receiver. To facilitate the use of RS232 to RS422/RS485 converters, the DCD line is 
driven active a short time (approximately 0.5mS) before the received data is output to 
the user port, and lingers for approximately 2 to 3 character times (i.e. is proportional to 
baud rate of user port). The modem generates only one DCD function, which is available 
on pin 1 of both Port A and Port B. Thus the DCD pin of both user ports will be activated 
when either port is outputting received data. 

3.2.2 OTHER ENHANCEMENTS 

Improvements in handling of the RS232 RTS line (Port A), makes the modem more 
tolerant in the timing of rapid OFF transitions of this handshake line, immediately after 
the end of the last character of a message. It has been observed that communications 
drivers in many PLCs turn their RTS output line OFF very shortly after the end of a 

message, resulting in the loss of the last character of the message with previous modem 
firmware revisions. This revision does not suffer this problem. 

The random number generator used for the Channel Access Timer, has been improved 
to make it more random. 
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3.3 FACILITIES AND CONFIGURATION INFORMATION FIRMWARE VERSION 2.2 

3.3.1 GENERAL 

The TC-900DR provides fully transparent remote diagnostics facilities, and expanded 
data stream switching, which supports advanced stream trunking applications. 

The diagnostics core, supports the reporting of current analogue conditions, including 
temperature, RSSI (Received Signal Strength Indication), RF transmitter power, AFC (i.e. 
received signal frequency offset), and supply voltage. Also, an extensive range of 
operating parameters may be changed remotely, including remote (RF) channel change. 

Configuration options, allow various system topology's, so that the location of the 
system's diagnostics controller is flexible. 

The data stream switching mechanism has been upgraded to allow either 
MUX/DeMUXing or multi-stream routing functions, independently for each port. 

A few other minor upgrades to previous revisions of firmware are: 

Two different "ticker clocks" implemented, one running at 1 mS, and used for a) 
PAD Character Input Timers, and b) Channel Access Timer when running in 

Collision Avoidance mode. The other "ticker clock" runs at 10mS, and is used for 
the PTT timer, and a host of other internal functions, not accessible by 
configuration programming. 

When XON/XOFF flow control is enabled on PortA, the CTS output line continues 
to operate correctly, indicating the flow control state. XON/XOFF characters are 
generated in addition to, and reflect state changes on this line. As before, the 
DTR input line is ignored while XON/XOFF flow control is set, and the RTS line is 
not required to be true to validate transmit data. 

The modem stores data for transmission in buffer memory, which is limited. It also 
keeps track of frame boundaries of the stored data, and the number of frames it 

can manage is also limited by the amount of memory used to record the position 
of the frame boundaries. Thus it is possible that the modem can approach 
overflow before exhausting data buffer space, if frames are small. This flow 
control state is activated when the "frame boundary memory" approaches half 
full, for similar reasons used in data buffer management. 

If the Supervisory Signalling Channel is enabled in both transmit and receive 
directions, and PortA is configured in Repeater Mode, then the received 
Supervisory Signalling Channel data is also repeated, by being copied from the 
Supervisory Signalling Channel receiver to the Supervisory Signalling Channel 
transmitter. 

RSSI measurements are full eight bit conversion, so the "min_RSSI" configuration 
parameter lies in the range 0 - 255 (decimal). This is only important when setting 
this parameter without the aid of the DRPROG programmer. 
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3.3.2 INTERNAL DATA STREAM ROUTING 

Essentially, all data streams travelling in both directions (transmit and receive), are 
examined and tested for a match with the diagnostics receive SID header code. If this 
match test is successful, then the data frame is copied into a buffer for the diagnostics 
core to process. The data frame also continues in the original direction as well. Thus 
diagnostics frames received from the radio channel (receive data), and from the stream 
switcher (transmit data, from one of the physical ports), are copied as they pass between 
the HDLC "device" and the data stream "switcher". Messages generated by the 
diagnostics core in response to received commands, are always sent back to the source 
of the command. That is, if a status request is received from the radio channel side of 
the modem, then the response is directed back out of the radio channel. 

This dual access structure, allows the diagnostics controller to be located on either side 
of the modem, and thus supports any system topology. 

3.3.3 DIAGNOSTICS REPEAT FUNCTION 

Some applications will require that the "base" unit in a point to multi-point system repeats 
diagnostics frames. This will be the case where the system diagnostics controller is 

attached to a remote terminal in the system, and polls the system population from this 
point. The "base" unit must re-transmit diagnostics frames which are not addressed to 
itself. A "diagnostics repeat" configuration bit enables this function. 

3.3.4 DIAGNOSTICS FRAME STRUCTURE 

Diagnostics data frames, are structured according to a defined protocol. A frame consists 
1st of the SID header code, which would normally (but not necessarily) be 00. Following 
this is a three byte address of the destination unit, followed by a three byte source 
address. An addressed unit responding to a diagnostics command, will swap these two 
address fields around, in the response frame. The destination address in a diagnostics 
frame to a TC-900DR unit, is in fact the unique (factory) serial number of the unit. By 
convention, the diagnostics controller (a DOS based PC), will use a unique address for 
itself, outside the range of permissible TC-900DR addresses (e.g. 000000). Following the 
two address fields, is a single character command/response code, which is in turn 
followed by any operands that may or may not be required for the command/response. 
Total frame size is limited to 17 bytes. After the SID header, address fields, and 
command/response mnemonic, this allows up to nine bytes of data to be transferred per 
diagnostics frame. 
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3.3.5 DIAGNOSTICS COMMAND SET 

The following is a list of the command set recognised by the diagnostics core in the 
TC-900DR Firmware. Also is tabulated the response to each command. The following 
examples use address 123456 for the TC-900DR unit address, and 000000 for the 
address of the system diagnostics controller. For the purposes of clarity only, each byte 
in the example messages is separated by a comma. Mnemonics are represented in 

quoted form to indicate an ASCII character (e.g. "C" is actually binary byte h'43). 

B Warm Boot Command. 

This command forces the addressed unit to perform a "warm boot". Previous to this, the 
unit will have been halted (see "H" command), and one or more parameters changed 
with "P" and "W' commands. 

Syntax: - 

Command:- 12,34,56,00,00,00,"B" 

Response:- 00,00,00,12,34,56,"b" 

C Calibration Constant Poll. 

This command requests the addressed unit to reply with it's internal Analogue To Digital 
Converter (ADC) calibration constants. These are necessary to accurately interpret the 
data sent in Status Poll ("S") replies. This command has no operands, and the response 
mnemonic is "c". The form of the command and reply is: 

Syntax: - 

Command:- 12,34,56,00,00,00,"C" 

Response:- 00,00,00,12,34,56,"c",tt,rr,pp,ff,ss 

Where:- 

tt = Temperature calibration code 

rr = RSSI calibration code 

pp = Transmit Power calibration code 

ff = Received Frequency Offset calibration code 

ss = Power Supply calibration code 
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D Powered Up Response 

This command is sent from the modem to the controller in response to a status poll ("S") 
immediately after the modem has been powered up. The modem will continue to send 
this command in response to a status poll until the controller acknowledges the 
command with a "d". The modem will then respond normally to a status poll. 

This mechanism is used by the controller to determine whether it requires calibration 
data from the modem. 

Syntax: - 

Command:- 00,00,00,12,34,56"D" 

Response:- 12,34,56,00,00,00"d" 

F Set New RF Synthesiser Frequency. 

This command forces the unit to set the RF synthesiser to a new frequency, thus 
selecting another radio channel. This command has one operand, which defines the 
source of the synthesiser data. A value of zero, indicates that the frequency data has 
already been set with a parameter set command. Values from one to four select one of 
the channels stored in the NVRAM of the modem configuration. The addressed unit 
responds with an "f' reply, before executing the channel change command (i.e. on the 
old channel). 

Syntax: - 

Command:- 12,34,56,00,00,00,"F",nn 

Response:- 00,00,00,12,34,56,1" 

Where: - 

nn = 00 to 04 to select data source. 

H Halt Command. 

This command forces the addressed unit to halt all internal operations, except 
diagnostics processing. This is necessary, when changing some parameters, before a 

warm boot command is issued to the re-configured unit. 

Syntax: - 

Command:- 12,34,56,00,00,00,"H" 

Response:- 00,00,00,12,34,56,"h" 

© Copyright Trio Data Com Pty Ltd Page 44 

SP210 Parkland Street Nudgee SPS Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1024 Active 10/12/2014 Page 170 of 598



TC-900DR User Manual Issue 13 February 2001 

M Set Serial Port Mode. 

This command forces the addressed unit to change the operating mode of one or both 
serial ports. Parameters such as character size, number of stop bits, parity etc. are 
changed with this command. It should be noted, that data may be lost while the 
operating mode of the serial ports is changed. 

Syntax: - 

Command:- 12,34,56,00,00,00,"M",xx 

Response:- 00,00,00,12,34,56,"m" 

Where:- 

xx = Serial port address bit and mode data 

P Parameter Set command. 

This command stores the contents of the operand string to a storage buffer. No other 
action is taken. This command should be immediately followed by a "W' command. See 
"W' command below. The parameter may be either a bit quantity, a byte quantity, a word 
quantity, or a string quantity. The diagnostics core in the modem firmware determines 
this from the parameter indentifier, which indexes an internal lookup table. String 
quantities are of indefinite length, and determined by the length of the operand string in 

the received "P" command. The "P" command response ("p"), echoes the complete 
received string. This is unique to the "P" and "W' commands. 

Syntax: - 

Command:- 12,34,56,00,00,00,"P",nn,aa,bb,cc,... 

Response:- 00,00,00,12,34,56,"p",nn,aa,bb,cc,... 

Where: - 

nn = parameter identifier 

aa, bb, cc,... are data value(s) for selected parameter 
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R Parameter Readback command. 

This command forces the addressed unit to read the state of the addressed parameter, 
and send this data back the the command originator (diagnostics controller) in a reply 
message. Again the size of the parameter (bit, byte, word, or string) is determined by the 
parameter identifier. String parameters are returned as a string of eight consecutive 
bytes. 

Syntax: - 

Command:- 12,34,56,00,00,00,"R",nn 

Response:- 00,00,00,12,34,56,"r",nn,aa,bb,...hh 

S Status Poll. 

This command requests the addressed unit to reply with the current value of analogue 
quantities, present temperature, last/present received RSSI, transmit power of last 
transmission, received frequency offset of last/present received signal, and present 
supply voltage. 

Syntax: - 

Command:- 12,34,56,00,00,00,"S" 

Response:- 00,00,00,12,34,56,"s",tt,rr,pp,ff,ss 

Where:- 

tt = Temperature conversion code 

rr = RSSI conversion code 

pp = Transmit Power conversion code 

ff = Received Frequency Offset conversion code 

ss = Power Supply conversion code 
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T Diagnostics Watchdog Timer command. 

This command forces the addressed unit to (re)set a special watchdog timer. The 
operand value is a word (16_bit) quantity. A zero value will disable the timer. A non-zero 
value will initialise the timer. This timer, while non-zero, will be decremented periodically. 
If the timer is decremented to zero, then the TC-900DR will perform a cold boot, thus 
restoring operating parameters from the NVRAM configuration memory. This command 
should be used in conjunction with parameter set and write commands. If a parameter 
change renders the unit in-operable, then either it will not continue to receive further "T" 
commands to reset the timer, or the system diagnostics controller may cease to send the 
timer reset commands, thus will eventually cause the unit to cold boot. 

Syntax: - 

Command:- 12,34,56,00,00,00,"T",nnnn 

Response:- 00,00,00,12,34,56,"t" 

Where:- 

nnnn = timer reset value (16 bit value) 

V Request Firmware Version String command. 

This command requests the addressed unit to reply with a string indicating it's firmware 
version number. Future firmware versions may provide further facilities that may then be 
used, by sending appropriate commands. 

Syntax: - 

Command:- 12,34,56,00,00,00,"V" 

Response:- 00,00,00,12,34 ,56,"v","A2.2.0" 
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W Write Parameter command. 

This command is used in conjunction with the "P" parameter set command. This 
parameter write command must be identical to the previous parameter set command. 
Providing they are identical (excepting the command mnemonic), then the operand is 
written to the selected modem operating parameter. Changing some parameters while 
normal operation continues could produce improper operation, possibly resulting in 
corrupted parameters, so the unit should be halted with a HALT command before such 
parameters are changed. 

Syntax: - 

Command:- 12,34, 56,00,00,00, "W',nn,aa,bb,cc,... 

Response:- 00,00,00,12,34,56,"w",nn,aa,bb,cc,... 

Where: - 

nn = parameter identifier 

aa, bb, cc,... are data value(s) for selected parameter 
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3.3.6 PARAMETER SET 

Issue 13 : February 2001 

The following is a list of parameters which may be remotely set. Parameters marked with 
a "*", should only be changed while the unit is in a halted state, followed by a warm boot 
command. Parameters marked with a "#", may only be referenced in an "R" readback 
command. Attempts to change these with "P" and "W' commands may produce 
unpredictable results. 

Parameter 
Identifier 

Parameter 
Type(Size) 

Parameter Name 

00 (A@) undefined not defined, reserved to facilitate future expansion 

01 (AA) undefined not defined, Trio Data Com test use only 

02 (AB) byte Drift_Offset 

03 (AC) word PTT _ Time 

04 (AD) string Synthesiser Data for channel change 

05 (AE) byte min_RSSI 

06 (^F) byte Tx_LID 

07 (AG) byte Slot_Num 

08 (^H) byte Slot_Time 

09 (Al) word SIDA1 and SIDA2 

OA (AJ) word SIDB1 and SIDB2 

OB (AK) word SIDD1 and SIDD2 

OC (AL) byte KISS_adrA 

OD (^M) byte KISS_adrB 

OE (AN) byte EOMA_code 

OF (AO) byte EOMB_code 

10 (AP) byte input_timeA 

11 (AQ) byte input_timeB 

12 (AR) byte frame_sizeA 

13 (AS) byte frame_sizeB 

14 (AT) bit * SLIP/KISS_mode portA 

15 (AU) bit * SLIP/KISS_mode portB 

16 (AV) bit EOM_enable portA 

17 (^W) bit EOM_enable portB 

18 (AX) bit * KISS_mode portA 

19 (AY) bit * KISS_mode portB 

1A (AZ) bit RTS/CTS_interlock portA 

1B (A[) bit * PORTB enable 

1C (A\) bit * Repeat_Enable portA 

1D (A]) bit * Repeat_Enable portB 
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1E (^^) bit * (Not defined, reserved for Error Recovery Enable) 

1F (^_) bit * (Not defined, reserved for Error Recovery Enable) 

20 ( ) bit Live Frame portA 

21 (I) bit Live Frame portB 

22 (") bit XonXoffMode portA 

23 (#) bit XonXoffMode portB 

24 ($) byte PORTA_Config 

25 (%) byte PORTB_Config 

26 (&) bit diags_repeat 

27 (') bit TxPWR HI/LOW 

28 (0 bit SID Enable 

29 0) bit RTS2PTT 

2A (*) bit SYNC2PTT 

2B (+) bit SCDO _ Default 

2C (,) bit SupChnFunc 

2D (-) bit TxCtrll 

2E (.) bit TxCtrIO 

2F (/) byte Config1 

30 (0) byte # SMR1 (portA serial port mode) 

31 (1) byte # SMRO (portB serial port mode) 

32 (2) byte # BRR1 (portA serial port baud rate) 

33 (3) byte # BRRO (portB serial port baud rate) 

Additions for version A2.3.0 

34 (4) byte err_limit (Frame Error output for Base Station) 

35 (5) byte err_flags 

36 (6) word good_cnt 

37 (7) word bad cnt 

38 (8) word lost_sync_cnt 

39 (9) word lost RSSI cnt 

Additions for version A2.3.1 

3A (:) byte DCD_timeA 

3B (;) byte DCD_timeB 

3C (<) byte Diags_Delay 
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3.3.7 ADVANCED STREAM ROUTING FUNCTIONS 

The TC-900DR provides advanced stream routing functions. For each port, there is 
allocated two SID (Stream IDentifier) codes, and a configuration flag that determines how 
these two codes are used. 

With the flag off, SIDx1 (where x is A or B for portA and portB respectively) defines the 
SID code of received frames that are de-multiplexed to the port, and SIDx2 defines the 
SID code that is inserted by the modem at the front of every frame it transmits. Thus only 
one data stream passes through the port, and the modem manages the insertion and 
extraction of SID header codes. 

With the configuration flag on, SIDx1 and SIDx2 define a range of streams that will be 
passed from the received data to the port. SIDx1 defines the lowest stream, while SIDx2 
defines the highest stream. The SID header codes remain on the received frames, and 
are passed to the port. For transmit data, the modem assumes that the SID header 
codes are already in place, being inserted by some external device, and no processing is 

performed on the transmit data. For this application, it is highly desirable that a SLIP (or 
KISS) driver be employed so that frame boundaries are defined. 

These functions are independent for each port, so it is possible to construct (say), a 

multi-drop, multi-hop repeated data system, where one stream can be "peeled off' at 
each repeater site. There are many other possibilities, the TC-900DR product simply 
requiring suitable configuration to construct a vast range of network topologies. 
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3.4 FACILITIES AND CONFIGURATION INFORMATION VERSION 2 

3.4.1 GENERAL 

The TC-900DR, provides two independent user data streams, which are multiplexed onto 
the radio channel data stream. The stream switching protocol also provides for an 
embedded remote diagnostics facility. 

The two (asynchronous) user ports can be configured for a variety of baud rates, 
character sizes, parity, and stop bits. 

Flow control on user Port_A may be set to use RTS/CTS/DTR/DCD handshake lines, or 
XON/XOFF characters. Flow control for Port_B may be set to use XON/XOFF 
characters, or no flow control. Port_B is not supported by RTS/CTS/DTR handshake 
lines. 

Data is transported in (HDLC) frames, protected by a 16 bit CRC error checking 
sequence, conforming to the CCITT standard. Received frames found to contain errors 
are discarded. The TC-900DR does not release received data frames to the user port, 
until completely received, and error checked. 

Maximum frame size is configurable for each port independently, and may be set to any 
value between 4 and 255. Frame size limiting is disabled by setting this parameter to 
zero (0). 

Each user port, is supported with PAD functions conforming to X3, or SLIP *' or KISS* 
protocol interface. 

For Point To Multipoint applications, a unique collision avoidance mechanism is 
available, with configurable channel access parameters. 

All configuration parameters are held in a non-volatile memory. Normally, this memory 
can only be written when the radio modem is connected to a programmer. 

3.4.2 BRIEF OVERVIEW OF MODEM INTERNAL OPERATION. 

3.4.2.1 DATA TRANSMITTER 

Each physical user port, is supported by a "driver", in this case a PAD (Packet 
Assembler/Dis-assembler) or SLIP/KISS. This function transfers the data from the port, 
to a buffer memory. This buffer not only stores the raw user data, but also keeps track of 
frame boundaries. Another functional block, retrieves that stored data, and feeds it to a 

third mechanism, which generates the data waveform which is applied to the radio 
transmitter modulator. 

* SLIP Om^ KISS ®TM 
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3.4.2.2 DATA RECEIVER. 

The receiver extracts data frames from the received signal, and stores the contents of 
the frames into buffer memory. It may also perform a steering function, if more than one 
port is enabled. A second function is to retrieve the stored data, and send it to the user 
port(s), consistent with some flow control regime. 

3.4.3 SELECTING FRAME SIZE 

The selection of maximum frame size is a compromise between channel through-put and 
data propagation time over the link. 

The receiving modem collects and stores the incoming data frame, and on detecting the 
end of the frame, checks if an error has occurred. If not, then the stored data is released 
for transfer to the user data port. If an error has occurred, then the stored data is 
"flushed" from the data store. Thus a delay is introduced between the time the frame 
data begins to enter the destination radio modem, and the time this data begins to 
emanate from the user port. This delay is effectively the length of the data frame, which 
consists of the user's data, plus the framing overhead. This overhead will include at least 
24 bits for the HDLC Flag and FCS (error checking data), plus another 8 bits if SID 
(Stream IDentifier) codes are enabled (refer to detailed description elsewhere in this 
document), plus the duration of the transmitter Lead-In-Delay, if the radio transmitter had 
to be started up to send the data. Thus larger frames reduce the proportional overhead, 
but increase the end to end propagation delay. 

On the assumption that the radio transmitter was already on, and that the frames include 
the SID header, then every frame includes 32 bits of overhead. 

Assuming that the user port is configured for 8 bit character size (8 bit data no parity, or 
7 bit data and parity), and 1 stop bit, then each character is carried as a 10 bit sequence 
on the asynchronous user channel. On the radio channel data stream, user data is 
stripped of the start and stop bits used on the asynchronous user port, and transmitted 
as eight bit "octets", and so the character rate is 1/8th of the bit rate, while on the 
asynchronous user port, the character rate is 1/10th of the bit rate. For every 16 user 
characters 32 bits are stripped off, so if the maximum frame size parameter is set to 16, 
and the nominal baud rates are the same, then the effective character rates on the 
asynchronous user channel and the synchronous radio data channel will be the same. 
This also assumes that the supervisory signalling channel is not enabled, and does not 
allow for the overhead introduced by the HDLC "dummy zero" stuffing mechanism. 
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3.4.4 CONFIGURING PAD PARAMETERS 

The Packet Assembler/Dis-assembler (PAD) can be configured with a variety of 
parameters. Each user port is supported by an identical but independent PAD. 

The configuration parameters of the PAD, control how the user data (to be transmitted) is 
framed. There are three distinct mechanisms that can cause the frame that will carry the 
user data to be closed. 

The first of these is the Maximum Frame Size parameter, already discussed above. As 
each character is input to the modem, a counter is incremented, and when this counter 
reaches the set maximum frame size, the data storage mechanism that operates within 
the modem, will close the frame. This function may be disabled, by setting the parameter 
to zero. 

The second mechanism, is the use of a specified End Of Message (EOM) character. 
This function is enabled/disabled by a flag in a configuration byte for the port driver. The 
EOM character may be any 8 bit character. When the EOM function is enabled, all 
incoming user data is compared to the selected EOM character code, and in the event of 
a match, the current frame is closed. Note that this match only triggers the frame closure 
mechanism. The matching character is not deleted from the user data stream, and in fact 
becomes the last user character in the frame. 

The third mechanism, is the implementation of a timer. If the timer is enabled, each 
character received from the user port re-starts the timer. If the time duration between 
successive user characters allows the timer to expire, then the frame closure mechanism 
is invoked. The timer counts in units of "ticker clocks", which is a time interval generated 
by the modem internally, and is approximately 2.5mS. The reload value for the timer can 
be set from 1 to 255 ticker clocks. The timer mechanism is disabled by setting the PAD 
timer parameter to zero. 

There is a single bit configuration flag, that allows the radio modem to begin transmitting 
user data, even before the frame is deemed to be complete. In this case, as soon as 
there is any data in the storage buffer, the modem begins the transmission procedure. 
Providing that the input character rate is greater than or equal to the character rate on 
the synchronous radio channel, then there is no danger of an under-run condition, where 
the modem transmitter runs out of data before the PAD deems a frame end. However, 
should this occur, the modem data transmitter function simply closes the frame itself. 
Further data is carried in the next frame. This may or may not cause problems elsewhere 
in a system context. If higher protocol layers are employed (e.g. X.25, AX.25 etc.), where 
address and control fields normally occupy fixed positions in data frames, then the above 
scenario should not be allowed to occur. 

The major advantage of allowing the radio modem to begin the transmission procedure 
before the frame is deemed to be complete, is that it avoids a (store and forward) delay 
in the modem transmitter, similar to that required in the receiver. For applications where 
a transparent point to point link is all that is required, this mode provides the most time 
efficient transport mechanism. 

In fact with the immediate transmission function enabled, there is little necessity to 
enable the EOM or timer functions of the PAD. 
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3.4.5 SUPERVISORY SIGNALLING CHANNEL: APPLICATIONS & CONFIGURATION. 

The reader is referred to drawing number TC01-05-18, which provides a diagramatic 
view of this section. 

The Supervisory Signalling Channel (SSC) is implemented by the insertion of extra data 
bits in the primary bit-stream on the synchronous radio channel. These extra bits are 
inserted between primary data octets, at a rate which can be set to range from once 
every octet, to once every 15 octets. The SSC operates independently for transmit and 
receive directions, and can be disabled by setting the rate variable to zero. 

The SSC, when enabled, can be configured either to provide end-to-end flow control for 
Port_A data, or implement the collision avoidance mechanism. 

3.4.5.1 PORT_A END TO END FLOW CONTROL APPLICATION. 

In this configuration, the SSC is used to carry flow control information for data on Port_A 
at each end of the link. 

SSC data inserted into the transmitted bit-stream, relates to the flow of the primary data 
stream received. When handshake lines are employed, the DTR line locally controls the 
flow of receive data to the user port. The state of this line is also logically combined with 
the "fill" state of the receive buffer, and the result is then sent as SSC data in the 
transmit data stream. Thus the state of the transmitted SSC data bit is one ("1") if the 
DTR line is in a "false" state, OR the receive buffer is more than half (approximately) full. 
In the case where XON/XOFF flow control is used, the DTR line input is instead replaced 
with the state of the last received XON or XOFF control character. 

SSC data extracted from the received bit-stream, is logically combined with the "fill" state 
of the transmit buffer, and the result is output to the CTS line of the modem. The CTS 
output line is set to "false" if the transmit buffer is more than half (approximately) full, OR 
the received SSC data bit is a one ("1"). Thus the CTS line is set to "false" if the local 
transmit buffer is more than half (approximately) full, OR the remote receive buffer is 

more than half full, OR the remote DTR input line is "false" (or equivalent XOFF 
received). 

Data flow control is exercised only at the user port. No flow control is used on the radio 
channel, so once data is entered into the transmit buffer, it will be transmitted. This is the 
reason why the buffers are only allowed to become half full before the flow control 
mechanism engages. If the flow of receive data is stopped by deactivating the DTR line, 
the remaining data in the transmit buffer will not overflow the receive buffer. It should be 
noted that some hysteresis is used in the buffer occupancy tests, to prevent the CTS line 
from changing state too often, as some hosts (e.g. DOS machines) appear to get 
confused when this happens. 

If the SSC is not configured for end to end flow control, or is disabled, then the flow 
control mechanisms still operate at a local level. That is, the CTS line (or equivalent 
XON/XOFF control regime) reflects the fill state of the local transmit buffer. 
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3.4.5.2 COLLISION AVOIDANCE APPLICATION. 

When the SSC is allocated to transporting collision avoidance data, the transmitted SSC 
data reflects the state of the radio receiver. Other processes in the modem, measure the 
RSSI signal from the radio receiver, and compare this measurement to a preset 
threshold level. This threshold value is also held in the non-volatile configuration 
memory. The result of the comparison is copied to the modem pin that drives the RXSIG 
LED. The transition of the RXSIG signal from off to on, (re)starts an internal timer. This 
time is a fixed value of 35 ±5mS. The SSC data transmitted, is simply a copy of the 
RXSIG pin state, until the timer terminates, and there-after, the modem data receiver 
must be "SYNC'd" to maintain the "1" state of the SSC transmit data. Thus the SSC data 
transmitted by the modem will indicate that the radio channel receiver is busy, using only 
RSSI for the first 35 ±5mS, but after this time, data receiver SYNC is used to qualify this 
state. This prevents low level RF interference from effectively blocking the channel. 

At the receiving end, the recovered SSC data is used by the radio modem to determine 
when the receiver of the destination station is free. This data can then be used to control 
it's channel access strategy. Channel access strategies are dealt with in more detail 
elsewhere in this document. 

In such a data transport system, there is a single unit which performs the function of 
Master, and two or more stations which operate as Slaves. The SSC need only operate 
in one direction, that from Master to Slaves. In the reverse direction, the SSC can be 
disabled. That is the SSC in the Slaves is enabled in the data receiver only, while in the 
Master, it is enabled only in the data transmitter. 

3.4.5.3 RECEIVED SSC DATA DEFAULT STATE 

The received SSC data bit is stored in an internal latch. This latch is updated each time a 

SSC data bit is extracted from the incoming bit-stream. However, if the radio receiver 
looses signal, then a default state is forced into the latch. This default state is 

configurable. 

For applications which use the SSC for collision avoidance, this configuration bit would 
normally be set to "1", so that the remote station would not attempt channel access while 
the signal from the base is lost. 

For applications which use the SSC for end to end flow control, setting the default state 
of the SSC receive data latch to "0", would cause the CTS output line to indicate local 
flow control status only, until the destination unit enables it's transmitter, where-upon the 
received SSC data would reflect the state of the destination receive buffer and DTR input 
line. Alternatively, setting the default state to "1", would ensure that the CTS output line 
would be in a "FALSE" state, until the destination unit enables it's transmitter, 
where-upon the received SSC data would reflect the state of the destination receive 
buffer and DTR input line. 

An associated configuration bit, is one that allows the automatic activation of the radio 
transmitter, whenever the data receiver attains SYNC. When this configuration bit is set 
to "1", the modem will automatically activate the radio transmitter's PTT control line when 
the data receiver is SYNC'd. This could be used at the base end of a small point to 
multipoint network, using the SSC for flow control, and would not require the host 
connected to base, to specifically activate the radio transmitter to establish the end to 
end link. 
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3.4.6 SLIP/KISS PROTOCOL DRIVERS 

In addition to a generic PAD, two other host interface protocols are supported, "Serial 
Line Interface Protocol", SLIP, which hails from the world of UNIX(tm), and an extension 
of SLIP, KISS "Keep It Simple Stupid", (a rather unfortunate phrase in the present 
context, but a protocol standard proposed by Phil Kahn, USA, specifically for the control 
of radio connected data terminals) which includes a facility to send commands which are 
addressed to the DCE device itself. These commands set operating parameters of the 
radio-modem DCE, such as transmitter lead-in delay, or radio channel (RF frequency). 

Neither of these protocol standards, specify anything about the construction of data 
packets on the radio channel. Allocation of address, control, and information fields is the 
user's responsibility. 

As standard, the modem is equipped with an 8K (8192 bytes, 32K optional) data storage 
memory to hold transmit and receive data. This memory is divided equally between 
transmit and receive buffer space, and equally between the two user ports, so the largest 
frame size is 4095 bytes, if only PortA is enabled, (or 2047 bytes each if both user ports 
are enabled), before the frame check sequence (FCS)is appended. 

Additionally, the modem can store up to sixty four separate frames for each direction, 
again split between the two user ports if both are enabled, though the total byte count is 

still limited to 8192 total. 

3.4.6.1 SLIP Protocol Description/Definition 

The SLIP protocol, is a data transport protocol, originated and used extensively in 

UNIX(tm) based systems, and thus also closely associated with TCP/IP networked 
systems. Although not truly a "standard" it is so widely used that it has become the 
defacto standard for serial interface in UNIX and many other networked systems. SLIP is 
a method of framing messages containing binary data, on asynchronous channels. The 
asynchronous serial channel is configured for eight bit character size, no parity, and one 
stop. 

A specific binary code called FEND (Frame End, hexadecimal value=C0) is reserved to 
define a frame boundary. Should this same code occur in the data message to be 
transferred across the channel controlled under SLIP, then an escape sequence is used 
so that the message byte will not be confused for a FEND. This escape sequence, 
involves replacing the message hexadecimal CO code with a two byte sequence FESC, 
TFEND. FESC (Frame Escape) is the binary code hexadecimal DB, and TFEND 
(Transposed FEND) is binary code hexadecimal DC. Likewise, if the FESC character 
ever appears in the user data, it is replaced with the two character sequence FESC, 
TFESC (Transposed FESC). The TFESC is the binary code hexadecimal DD. The 
following table clarifies this. 
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ABBREVIATION DESCRIPTION HEX.VALUE 

FEND Frame end CO (192) 

FESC Frame escape DB (219) 

TFEND Transposed frame end DC (220) 

TFESC Transposed frame escape DD (221) 

As characters arrive at the SLIP receiver, they are appended to a buffer containing the 
current frame. Receiving a FEND marks the end of the frame, and consequently, 
succeeding bytes are considered part of the next frame. 

Receipt of a FESC code puts the SLIP receiver into "escaped mode", causing it to 
translate a following TFESC or TFEND back to a FESC or FEND code, appending it to 
the buffer, and resuming it's normal state. Receipt of any byte other than TFESC or 
TFEND while in escaped mode, is an error. No translation occurs, and the SLIP receiver 
leaves escaped mode. A TFESC or TFEND received while not in escaped mode is 
treated as an ordinary character and stored accordingly. Reception of consecutive FEND 
characters, causes no action to be taken (i.e. is not interpreted as zero length frames). 

An example of a typical SLIP frame is shown below. The message consists of the string 
DA,C4,CO3C5,DB,20,BD,DC,DD. The SLIP frame will be:- 

<FEND>,DA,C4,<FESC>,<TFEND>,C5,<FESC>,<TFESC>,20,BD,DC,DD,<FEND> 

==> CO,DA,C4,DB,DC,C5,DB,DD,20,BD,DC,DD,C0 

3.4.6.2 KISS Protocol Description/Definition 

The KISS protocol is an extension of SLIP. It uses the same method of framing packets, 
using FEND, FESC, TFEND, and TFESC codes. However, the first byte in each frame is 

reserved as a control code, that defines the function/content of the frame, and also 
contains an address. 

This addressing scheme allows up to sixteen "Terminal node controllers" (TNC's), to 
share a multidrop buss. The top nibble of the control code carries the TNC address, and 
the lower nibble carries the command code. Normally the address is set at zero for 
installations containing only one TNC. Note that some extensions have been proposed 
for the KISS protocol, that properly support addressed multidrop line operation of 
multiple TNCs, that the present TC-900DR modem firmware does not implement. The 
following table shows the commands defined by KISS, and the comment column 
indicates how the TC-900DR modem interprets them. 
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COMMAND FUNCTION COMMENTS 

0 Data Frame The rest of the frame is data to be transmitted. 

1 Tx Delay The next byte is the RF transmitter key-up delay in 

octets. 

2 Slotnum The next byte is the Slotnum parameter. 

3 Slot-Time The next byte is the "Slot" interval in "ticker clocks". 

4 TxTail The next byte is the time to hold up the RF 
transmitter after the closing FLAG has been sent. 
This command is obsolete, and not implemented in 

the TC-900DR. 

5 Full Duplex The next byte is zero for half duplex, non-zero for 
full duplex. This command is not implemented in the 
TC-900DR, as it always operates in full duplex 
mode. 

6 Set Hardware Specific for each TNC. This parameter has values 
between 00 and 03, and commands the TC-900DR 
to set RF channels 0 to 3. Values above 3 are 
ignored by the present modem firmware, but may be 
used in future versions. 

F ExitKISS Exit KISS and return control to higher level TNC 
control program. This command is not implemented 
in the TC-900DR. 
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3.4.7 RF TRANSMITTER CONTROL AND CHANNEL ACCESS STRATEGIES 

There are three conditions which cause the modem to activate the radio transmitter. 
These are: a) receiver SYNC if enabled, as described above; b) RTS if enabled, as 
described below; and c) the existence of a data frame ready for transmission. The first 
two mechanisms are absolute, and if enabled, cause an immediate activation of the radio 
transmitter. There are two configuration bits that control how the availability of a data 
frame, will activate the radio transmitter, and thus gain access to the channel. For the 
purposes of this description, these are referred to as Modes A, B, and C. 

In Mode A, channel access is immediate. The radio transmitter is activated, and the 
modem then proceeds to send a preamble sequence, followed by the data. The 
preamble sequence is necessary for receiver synchronisation, and the length is a 

configuration parameter. Further discussion of these aspects of the modem configuration 
are dealt with elsewhere in this document. 

In Mode B, the modem will attempt channel access only if the radio receiver is NOT 
receiving a signal (i.e. the measured RSSI level is below the minimum RSSI threshold as 
described elsewhere in this document). This method could be used for small point to 
multipoint systems, where the base station would enable it's radio transmitter on 
receiving a transmission. Typically this would be done at the base unit by enabling the 
SYNC-PTT function, as described above. This implements a basic collision avoidance 
system, without the use of the Supervisory Signalling Channel, which then remains 
available for flow control applications. 

In Mode C, the modem will attempt channel access only if the data receiver is SYNC'd, 
and the SSC data is "0" (i.e. base receiver free). This is the full Collision Avoidance 
system as described in detail above. 

In the latter two cases, if another data frame is ready for transmission at the time the 
present one is ending, then it is automatically appended as another frame, and the 
transmission continues. Obviously since the radio transmitter is already enabled, no 
preamble is required or sent. The modem itself does not limit the number of consecutive 
frames it will transmit. If data continues to be input to the modem, once channel access 
is gained, it continues to be transmitted. It is the responsibility of the user to manage any 
maximum channel access time in overall system design. However, if the PTT timer is 
enabled (dealt with in detail elsewhere in this document), and the set time is reached, 
then the modem will disable the radio transmitter PTT line. User data will now be lost. 

For the two latter strategies, if channel access fails (i.e. signal at radio receiver in the 
former case, or SSC=1 in latter case), then the modem uses a timed delay mechanism 
before testing for channel availability again. 
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3.4.7.1 SELECTING "SLOTIME" AND "SLOTNUM" VALUES 

This delay time is necessary to prevent multiple remotes from attempting to gain access 
to the channel as soon as it is signalled to be clear after another transmission has 
finished, as this would result in the transmissions from all these remotes colliding. 
Instead, when a modem fails to gain channel access, it generates a randomly selected 
delay time, and when this time has expired, it again tests for channel availability. 

There are two parameters which are used to generate the delay time. The "Slotime" 
parameter defines the size of the time increment used in selecting the delay. This value 
defines a time counted in "ticker clocks" (approximately 2.5mS), and has an allowable 
range of 0 to 255. The "Slot Num" parameter defines the upper limit of the random 
number generator. The random number generator selects an integer between one and 
the value of "Slot Num", and then multiplies this by the value of "Slotime" to derive the 
delay time. The "Slot Num" parameter has a maximum allowable range of 1 to 16. 

These two parameters together provide a very flexible method of tuning the channel 
access characteristics of a system, and should be regarded as system tuning 
parameters. In the absence of any knowledge of a system configuration, Trio DataCom's 
set default values for these to parameters to 4 and 16 for "Slotime" and "Slot Num" 
respectively. 

3.4.7.2 PTT CONTROL BY RTS LINE 

Applications relying on establishing a point to point link before data is transferred, would 
normally require some "manual" method of activating the radio transmitter. A 
configuration bit enables the RTS input line to be used as a PTT control. The modem is 
always generating a data signal. During the time when no user data is available, the 
modem continually generates an "idle" bit-stream of HDLC FLAGs. This sequence 
produces no data output at the receiving radio modem. 

3.4.8 SELECTING FLOW CONTROL REGIMES 

The type of flow control to be used on the radio modem port(s), depends on the user's 
application and capabilities of the equipment which the user interfaces to the TC-900DR. 

Port_A, which is always active, can be configured to use the standard RS232 handshake 
lines RTS/CTS/DTR, or use XON/XOFF protocol. 
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3.4.8.1 PORT_A, HARDWARE HANDSHAKE FLOW CONTROL 

If hardware handshake lines are configured, then RTS must be active to validate 
characters input to the modem for transmission. As each character is received (i.e. at the 
end of each character bit sequence) the state of the RTS input line is tested to validate 
the character. If the RTS line is tested "true", then the character is stored ready for 
transmission. If "false", then the character is discarded. The modem provides flow control 
of transmit data with the CTS line. The CTS line is set "false" to indicate that no more 
transmit data should be input. Normally, most terminals or hosts will still send one or two 
more characters after the CTS line is set "false", and this is normal and allowed for in the 
CTS control logic. In fact the modem will continue to accept and store transmit data 
(providing the RTS line is still active) even though it has set the CTS line to "false", 
however the user then risks the occurrence of an overflow condition. If the transmit 
buffer becomes full, then further data is discarded. 

A configuration bit, further controls the state of the CTS output line in relation to the RTS 
input line. If the bit is clear, then the CTS output will always indicate the flow control 
state, regardless of the state of the RTS input. If the bit is set, the CTS line is conditional 
on the state of the RTS input. If the RTS input is "false", then the CTS output is also 
"false". If the RTS input is "true", then the CTS output indicates the flow control state. 
This latter configuration is typical of a "wired" modem. 

The modem's internal data store holds both the raw user data, and records the position 
of frame boundaries (as defined by PAD operation) in the data. A limited amount of 
memory is allocated to storing the frame boundary data. When this memory space is full, 
the modem sets the CTS output to false, even though the character storage space may 
not be full. The frame boundary storage space is sufficient to hold data for 64 frames. If 
the modem has both ports (Port_A and Port_B) enabled, then this space is evenly 
divided between the two, or if Port_B is disabled, then up to 64 frames can be stored for 
Port_A. If data continues to be input when the CTS line has been set to "false" because 
no more frame boundaries can be recorded, then the frame closure mechanism may 
abort. This has the effect that a frame will not be closed when defined by PAD 
configuration. An example of this, is where the PAD is configured to close the frame on 
receiving a <CR> (carriage return) EOM. If the frame boundary space is full, when a 
<CR> is input, then the subsequent characters will be appended to the same frame. 
Another attempt to create a new frame will not occur until the same or another frame 
close condition (as defined by PAD configuration) occurs, in this case another <CR>. 
This logic avoids the unnecessary loss of data. 

Situations where the data storage space or frame boundary storage space become full, 
would be rare, and would only be likely to occur if the transmitter could not gain access 
to the channel, or the input data rate exceeds the channel transmission rate for some 
time. 

Normally the TC-900DR is manufactured with an 8 kilobyte memory for data storage. 
This memory space is divided equally between transmit and receive data storage. If both 
user ports are enabled, then each half is equally divided between the ports (i.e. 
2K/2K/2K/2K for Port_A transmit, Port_A receive, Port_B transmit, Port_B receive). If 
Port_B is disabled, then 4K is available for each of the transmit and receive data storage 
functions for Port_A. 

The DTR line controls the flow of receive data to the user port. While the DTR input line 
is "true", available received data is output from the port. If the DTR input is "false", then 
receive data output ceases. 
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3.4.8.2 PORT_A XON/XOFF FLOW CONTROL PROTOCOL 

When XON/XOFF flow control is configured for Port_A, the CTS line is set "true", the 
RTS input line is not required to validate input data, and receive data is not dependent 
on the state of the DTR line. Instead of controlling the CTS line, the modem sends 
XON/XOFF characters (embedded in the receive data stream), to the port. The flow of 
receive data is controlled by the receipt of XON/XOFF characters in the transmit data 
stream. These control characters are trapped out of the transmit data stream, and are 
not transmitted. 

The underlying flow control logic is the same as RTS/CTS/DTR control. An XON is sent 
instead of a "false" to "true" transition of the CTS line, and an XOFF is sent instead of a 

"true" to "false" transition on the CTS line. A received XON is recorded by an internal flag 
that emulates a "true" state on the DTR line, and a received XOFF is recorded by the flag 
to emulate a "false" state on the DTR line. 

This method of flow control would be considered to be less reliable, since a lost XON or 
XOFF control character could cause either an overflow condition, or data flow to stop 
altogether. 

3.4.8.3 PORT_B FLOW CONTROL 

User Port_B can be configured for no flow control, or XON/XOFF flow control. When 
XON/XOFF flow control is configured, it operates identically to Port_A, except that this 
port has no CTS line to set "true". Flow control on Port_B operates at a local level only, 
since end to end flow control via the SSC is available only for Port_A. 

If XON/XOFF flow control is disabled, then no flow control is used on Port_B, as there 
are no RTS/CTS/DTR lines implemented on Port_B. Users should be careful to avoid 
overflow conditions, to avoid loss of data. 

It will now be obvious that the RTS input line on Port_A can be used by more than one 
function in the modem. RTS can have no function, or be used in Port_A flow control, 
and/or provide a manual PTT facility. 
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3.4.9 SETTING MINIMUM RSSI LEVEL 

The data receiver of the modem is continually running. It will be in one of two states. It is 
not SYNC'd, and thus looking for HDLC FLAGs in the radio receiver signal, or it is 
SYNC'd, and recovering frame data to be checked and stored. If the radio receiver is not 
receiving a signal, then the recovered signal applied to the data receiver of the modem, 
will consist only of noise. To prevent the modem from erroneously locking onto noise, a 
minimum RSSI level must be present to validate the recovered signal applied to the 
modem data decoder. This threshold level, is stored in the non-volatile configuration 
memory. It should be set by applying a signal to the radio receiver, which produces a 

desired SiNaD result, a desired bit error rate, or more crudely, a predetermined absolute 
signal level into the antenna connector of the TC-900DR. The modem (operating in 

Test/Program mode) is then commanded to measure the RSSI level, which produces a 

response of a message indicating the measured level, in hexadecimal. This process 
should be repeated several times, then an average taken. The analogue to digital 
conversion performed in this way, is an eight bit conversion. In normal operation, the 
modem performs a six bit conversion when measuring the RSSI level, so the average of 
the levels measured in the test mode should now be divided by four. The result should 
now be stored in the configuration memory, at the address reserved for it. 

3.4.10 SETTING PTT TIMER 

The modem implements a PTT timer. This timer can be disabled entirely by setting the 
PTT Timer configuration value to zero. The timer value is a 16 bit number, that counts in 

"ticker clocks". If the timer is enabled, whenever the modem activates the PTT control to 
the radio transmitter, it initialises the timer with the configured value. The timer is 
decremented while the PTT control remains active, and if it terminates, the PTT control is 
deactivated. No other action is taken, and all other functions within the modem are 
oblivious to this condition, so data frames continue to be output, and thus lost. The PTT 
timer is to be considered an emergency override mechanism only, in case an error 
occurs in the operation of the user's host equipment and/or software. To reset this 
time-out state, conditions must be met that would cause the modem to normally 
deactivate the PTT control. The PTT timer will then be re-initialised the next time the PTT 
control is activated. The time-out period may be set in "ticker clock" (2.5mS) increments 
to over 160 seconds. 
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3.4.11 DATA STREAM SWITCHING, SELECTING AND ENABLING SID CODES 

The TC-900DR radio modem includes a feature that provides data stream switching. This 
is achieved by placing a Stream Identifier code (SID) at the beginning of every frame. 
This code functions as a simple addressing function. If both user ports of the TC-900DR 
are enabled, then SID codes should also be enabled, so that data frames carry a code 
which identifies the originating port (A or B), thus the port to which the frame data should 
be directed when the frame is received at the destination station. 

However this stream switching mechanism is not only confined to this simple application. 
The SID codes for each user port, are contained in the configuration memory, and are 
thus "soft". It would be possible to engineer a small (up to 256 stations) network using an 
individual SID code for each remote station. Since the modem receiver will discard 
frames which are headed by an SID code which is not recognised, only frames 
specifically addressed would be stored and passed on to the attached host. The SID 
code is allocated to the port, so the modem uses the same SID code both for 
transmission and receipt of frames. Therefore in such a system, the master would be 
configured with SID codes disabled. The host attached to the master would preface each 
message with the eight bit address of the destination remote. The message from the 
remote emanating from the port will have the SID code removed. A message received 
from a remote, will have the SID code of the sending station at the beginning as the first 
byte. The remote modem itself places this code at the head of the frame. 

Another application of the stream switching feature, is a remote diagnostics facility. This 
is a facility which is planned for release in the next firmware version. A reserved SID 
code will be used to address a diagnostics function within the modem. A 
command/addressing protocol is being developed that employs the units own unique 
serial number for addressing. "Stay tuned for further updates!". 

The SID code is placed in the first octet of each frame. This provides up to 256 unique 
codes. However, to avoid possible future compatibility problems where higher level 
protocols are in use on the same channel (e.g. AX.25, etc.), it is suggested that the SID 
codes used have bit0 set to "1". Such higher level protocols normally use extended 
addressing where more than one octet is used to carry the destination/source address. A 
frame using an SID code with bit0 set, will fail an address test and be discarded by such 
systems. Conversely, if this modem receives a frame containing a higher level protocol, 
bit 0 of the first octet will normally be set to "0", so will not match any SID code stored in 

the configuration memory, and be discarded. 

By default, Trio Data Com sets the SID codes to 03 and 05 for ports A and B respectively. 
We have also reserved SID code 00 for the diagnostics facilities. 

3.4.11.1 Separate Tx And Rx SID Codes. (Firmware Revision V2.1 onwards) 

Firmware revision V2.1.0 onwards allows the Transmit and Receive SID codes to be 
different. Normally the RxSID and TxSID parameters (separate for each port) would be 
programmed the same. By programming them to be different, means that a TC-900DR 
unit will receive frames carrying a SID code that matches the configured RxSID code, but 
transmit frames which carry a SID code that is specified by the TxSID code configuration 
parameter. Applications for this feature are in small point to multipoint systems, using a 

central "community" repeater. 

© Copyright Trio Data Com Pty Ltd Page 65 

SP210 Parkland Street Nudgee SPS Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1024 Active 10/12/2014 Page 191 of 598



TC-900DR User Manual Issue 13 : February 2001 

3.4.11.2 Repeater Operation Mode. (Firmware Revision V2.1 onwards) 

The TC-900DR radio modem may also be configured in a repeater mode. The repeater 
function is enabled as a protocol driver on a port. Thus each user port driver can 
individually be configured for repeater operation. Essentially, what this does is 
automatically routes the received data frames back to the transmitter. If SID codes are 
enabled, then the original SID codes are stored as part of the data frame, and thus the 
retransmitted frame is identical to that received. Note that only frames received error free 
will be repeated. 

When a port driver is configured for repeater operation, the RxSID and TxSID codes 
stored in configuration data in the NVRAM are used to define a range of streams to be 
repeated. The RxSID code configuration parameter defines the lowest SID stream to be 
repeated, and the TxSID code configuration parameter defines the highest SID stream 
that will be repeated. Thus it is possible to configure a unit to perform a repeater function 
for two separate ranges of streams, by configuring both user ports with a repeater driver, 
or to configure one end of a data link to also be a repeater for a range of other streams. 

3.4.12 SETTING TRANSMITTER LEAD_IN_DELAY 

Whenever the radio transmitter is activated a timer is started. No data frames are 
transmitted until this timer terminates, so that the destination unit receiver has time to 
synchronise it's data receiver before frame data is begun. The radio transmitter is very 
fast, reaching final output power and frequency stability in a matter of a few hundred 
microseconds (other sections of this document deal with the receiver synchronising 
aspects). This timer counts in octets, not "ticker clocks" as most other timed functions do, 
so the actual time elapsed is a function of the radio channel bit rate. However, the 
synchronisation time is primarily a function of the number of bits to the receiver. Trio 
Data Com would suggest a value of 25 to 50 (decimal) for this parameter, but it's final 
value will depend on signal strength and quality at the receiving point, and should best 
be determined by test. 
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3.5 FACTORS AFFECTING MODEM SYNCHRONISATION TIME 

3.5.1 (UN)SCRAMBLER AND HDLC STATE MACHINE 

It can be shown, that the un-scrambler in the receiving unit will synchronise to the 
scrambler in the sending unit in 17 bits maximum. 

The receiving unit must then detect an HDLC FLAG, which will take another 15 bits 
maximum. Thus the HDLC state machine and unscrambler should be synchronised in 32 
bits maximum. 

3.5.2 PHASE LOCKED LOOP 

Before valid data can be read for the unscrambler, the phase locked loop (PLL) must 
lock. The time required for this to occur is affected by signal quality and content. The 
PLL relies on level transitions of the binary signal, on which to lock. It essentially 
compares the phase of an internal counter, with the phase of the incoming data bits. A 
detected phase error, will cause the internal counter to speed up or slow down, to 
reduce the phase error. The greater the error, then the greater the speed adjustment to 
the internal counter. 

If the incoming data stream has few transitions, then the internal counter will "catch up" 
to it quicker, since it's speed is adjusted less often. The PLL will synchronise to within 
90% of the correct phase (from 0%), in 16 to 36 bits time, depending on the number of 
transitions. 

In practice, even though the PLL has not reached 90% lock, meaningful data will still be 
obtained as long as a good strength, clean signal is available. 

3.5.3 ERROR CONTROL 

Having recovered the raw data, the modem then applies the bit-stream to a 

de-ramdomiser, which is based on a recursive tapped shift register, described by the 
polynomial: 

X1' + X12 + 1 

The output of the de-randomiser is then fed through another conversion function, to 
convert the NRZI data to NRZ. 

The data is now an HDLC data stream, conforming to IS03309. It is then applied to a 

function which detects HDLC FLAGs, and extracts "dummy zeros", which were inserted 
by the transmitter. Frame boundaries are detected at this point. 

The modem calculates and appends a 16 bit Cyclic Redundancy Checksum (CRC) word 
to the end of each frame. This calculation uses the polynomial: 

X16 + X12 + X5 + 1 

This is sometimes referred to as CRC-CCITT since it is a CCITT standard. 

© Copyright Trio DataCom Pty Ltd Page 67 

SP210 Parkland Street Nudgee SPS Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1024 Active 10/12/2014 Page 193 of 598



TC-900DR User Manual Issue 13 : February 2001 

The l's complement is taken of the calculation result and this FCS is appended to the 
end of the data frame and sent MSB first. (Refer to ISO 3309 for more information) 

At the receiver, this calculation is repeated on the received data, and the result checked. 
A detected error, will cause the receiver to discard the entire frame. A higher protocol 
level (determined by the user) will detect the lost packet, and initiate a re-send of the 
packet. 

In terms of the reliability of this FCS, it can be claimed that the following will be detected : 

2 

All single bit errors. 

All double bit errors. 

Any odd number of errors. 

Any burst error less than 16 bits long. 

Most large burst errors. 

From here emanates the original frame data, provided the FCS was correct. If not then 
the frame data is discarded. The data is stored in externally addressed memory, 
connected to the modem IC. Maximum data packet size is determined by the amount of 
available memory. Normally the modem is fitted with an 8K CMOS RAM, of which half 
(4096 bytes) is allocated to the receiver. The modem can be fitted with an external 
memory up to 32K with no other modifications. The receiver section of the modem can 
store up to 32 separate data packets. 

How this data is handled from this point on, depends on the user protocol implemented 
by the modem on the user interface. 

3.5.4 TRANSMISSION FORMAT AND TIMING 

The data to be transmitted is input to the modem, via the user interface protocol 
implemented on the user interface. The modem stores the data packet(s) in externally 
addressed memory, connected to the DFM4-9 modem IC. Maximum data packet size is 
determined by the amount of available memory. Normally the modem is fitted with an 8K 
CMOS RAM, of which half (4096 bytes) is allocated to the transmitter. The modem can 
be fitted with an external memory up to 32K with no other modifications. The transmitter 
section of the modem can store up to 32 separate data packets. 

Most of the transmitter functions are performed internally in the modem IC, with only a 

DAC (Digital to Analogue Converter) and final low pass filter implemented by external 
circuitry. 

The data is placed into an HDLC frame (consistent with IS03309), complete with dummy 
zeroes where required. During transmission, a CRC calculation (CRC-CCITT) is 
performed, and when the end of the data packet is reached, this FCS (Frame Check 
Sequence) is appended to the end of the frame, before the closing HDLC FLAG. 

Where two or more consecutive frames are sent, only one FLAG octet is used to delimit 
the frames. All frames are composed of an integral number of octets. 

2 "Data and Computer Communications" William Stallings 
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Data from the HDLC formatting stage is fed through a function, to convert the NRZ data 
to NRZI format. 

The NRZI encoded data stream is now fed to a data randomiser, to ensure that there is 
no DC component to the data stream. This is based on a recursive seventeen bit shift 
register with two taps. 

3.5.5 COLLISION AVOIDANCE SCHEME 

The unique supervisory signalling channel facility available in this product is ideally 
suited to the implementation of a highly effective collision avoidance mechanism. This is 

a highly desirable feature in a multipoint data network, in that it allows vastly increased 
usage of the available channel capacity. 

For instance, take a point-to-multipoint network, with a central base station, and a large 
number of remote data terminals scattered around the central station. 

This is a split frequency duplex channel, where the central station is able to transmit on 
frequency F1, and simultaneously receive on frequency F2. Remote stations transmit on 
frequency F2, and receive on frequency Fl. 

If a transmission by one remote station is "crashed" by a transmission by another remote 
station, then the base station may not get the message correctly, and thus not 
acknowledge it. If there is no control over when the remote stations transmit, then 
because the remote stations cannot "hear" each other, their transmissions will begin to 
collide more often as the data traffic increases. This type of system will suffer a total 
blockage as the total traffic requirement approaches about 50% of the channel capacity. 

Now, if the base station could quickly inform all other remote terminals, when the base 
receiver is busy because one of the remote terminals is transmitting, then this message 
can be delivered to the base receiver without being "jumped on" by another terminal 
blindly "crashing in". The next terminal can then deliver it's message when the receiver is 
signaled to be free. Of course collisions are still possible, but the occurrence of these 
can be dramatically reduced by this type of scheme. 

Now to implementation specifics. The supervisory signalling channel in the modem, can 
be set independently for transmit and receive directions. For the purposes of this 
collision avoidance scheme, the supervisory signalling channel is only required in the 
base transmit direction. In the reverse direction, the supervisory signalling channel is 

disabled. The base transmitter is active full time, sending only FLAGs when it has no real 
data to send. The base controller, then indicates to the whole population of remote 
terminals, the current status of the base receiver, in the value of the supervisory 
signalling channel data bits. 

The remote data terminals are programmed so that they will not begin a transmission if 
the received supervisory signalling channel data indicates that the base receiver is 
currently busy. This would result in remote terminals queuing for access to the base 
receiver. To prevent all these remote terminals all beginning a transmission as soon as 
the base indicates a free receiver, a "windowed" timing mechanism would be 
implemented, with a random factor added in the terminal's selection of a "window". 

There are many factors that would determine the quantification of system variables, but 
this short description serves to illustrate a basic approach. 
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3.6 TEMPERATURE COMPENSATION 

Periodically, the modem controller reads the voltage on the temperature transducer 
mounted on the radio section. This value is then used in a table look-up procedure, to 
derive correction data to be applied to the modulator circuitry via a transmit waveform 
offset voltage. This is provided by the output of the six bit DAC (UX8/RN2), which is fed 
to the correction voltage input of the 12MHz reference oscillator. 

The offset table is constructed in the temperature calibration cycle performed during the 
factory testing procedure. The radio-modem is temperature cycled twice from -100 to 
+65C. During this time, the necessary data is determined to correct the temperature 
induced frequency errors. At the end of the cycle, the final database is constructed and 
written to the non-volatile memory. 

3.7 USER INDICATIONS 

The TC-900DR provides three LED's that show status information to the user - RXSIG, 
SYNC, and TXMIT indications. 

In all operation modes of the modem except "Programmer mode" (see the section below 
on special modes of operation), the RXSIG LED indicates the level of the RSSI signal 
from the radio IF strip, compared to a threshold set in the configuration data read from 
the non-volatile memory. If the signal is above the threshold, then the LED indicator is 
turned on. There is no hysteresis applied in this process. 

In normal operation, the SYNC LED indicates when the modem has detected a valid data 
stream. The SYNC LED is activated, when the modem detects a valid HDLC flag 
sequence, and remains active until an invalid sequence of seven or more consecutive "1" 
bits is detected. The SYNC LED will not be turned on if the RSSI signal strength (as 
indicated by the RXSIG LED) is below the minimum threshold. This prevents false SYNC 
detection from noise. While the modem is SYNC'd, it does not continue to measure RSSI 
levels. 

The TXMIT LED indicator is connected directly to the modem's PTT output transistor. It is 

active whenever the PTT line to the radio section is active low. 

© Copyright Trio Data Com Pty Ltd Page 70 

SP210 Parkland Street Nudgee SPS Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1024 Active 10/12/2014 Page 196 of 598



TC-900DR User Manual Issue 13 : February 2001 

3.8 SPECIAL MODES OF OPERATION 

3.8.1 GENERAL 

Part of the power-up/reset initialisation phase of the TC-900DR modem, is a set of tests 
to determine whether the modem should enter a special operation mode. 

There are three of these "special" modes. Whilst in these modes the TC-900DR will not 
operate in its standard run mode. 

- Programmer mode. 
- Bit error rate test mode. 
- Handset mode. 

These modes are only entered if the required setup conditions are present at power up 
of the TC-900DR. An error mode of operation can also be entered into, if during normal 
operation of the TC-900DR modem, an error condition occurs. 

3.8.2 PROGRAMMER MODE 

Pin 6 on the DB9 connector of Port A, is normally the DSR line. This pin is pulled high by 
a resistor to +13.8v, so that to a connected DTE the DSR signal implies that this DCE is 

ready. 

However, if this pin is connected to pin 5 when the modem is powered up, the controller 
senses this, and attempts to enter "Programmer mode". The modem sends out of the 
serial port, an ASCII "?" (question mark) character, and waits for the programmer to reply 
with a password. The SYNC LED toggles on and off with every output of the "?" prompt 
until the correct password is entered. This mode is sustained for approximately 30 
seconds. Failure to supply the correct password in time, will cause the modem to 
abandon the "Programmer mode" attempt, and go on with it's normal power-up 
procedure. This password protection scheme provides some defense against 
unauthorised tampering with the TC-900DR modems configuration data. 
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3.8.3 BIT ERROR RATE TEST MODE 

Pin 9 of the DB9 connector of Port A, is normally the Ring Indicate output line. The 
modem includes a resistive pulldown to ground to show a negative condition on this line. 
However, if this pin is driven positive (typically by connecting it to pin 6), then the 
modem's data transmitter and receiver will enter the BER test mode. 

It will activate the RF transmitter and generate a scrambled bit pattern which should be 
decoded at a receiver as a constant logic "1" level in the unscrambled data. 

A test point on the modem section PCB, is available to monitor this point with a 
frequency counter. (In fact this test point is always active, and may be used to monitor 
the received data decoded by the DFM4-9 modem IC at any time). Any errors in the 
decoded bitstream, will be "0", and the receiver portion of the modem in this mode, will 
activate the SYNC LED every time it sees a "0" bit. 

An internal timer is used to generate a time equivalent to 1000 bits. Every error bit 
detected, will activate the SYNC LED, and restart the timer. If and when the timer 
expires, the SYNC LED is deactivated. Thus, for error rates of 1 in 103 and above, the 
SYNC LED will be ON most of the time. A 1 in 104 error rate will show the SYNC LED 
active for approximately 10% of the time. This function provides a crude indication of Bit 
Error Rate for installation purposes. 

Other functions performed in this state include RXSIG indication, and temperature 
compensation. The state of pin 9 is constantly monitored in this mode. If the pin ceases 
to be driven positive, then the BER Test mode is terminated, and the modem restarts it's 
initialisation phase. 

3.8.4 HANDSET MODE 

The DFM4-9 modem tests for the presence of a handset plugged into the handset audio 
port at power up. 

This is done by measuring the voltage on channel 4 of the analogue to digital converter 
(UX10-p6). This signal is passed into the modem section from the radio section via 
connector X4-p24, "ADC3". 

If a handset is plugged in, then the measured voltage will be about 2V, but if it isn't 
installed, then the voltage will be about 4V. The measured voltage is compared to 3V to 
determine whether the handset is plugged in. If this test succeeds, then the modem will 
not generate a data stream. However, it will continue to indicate received RF signal 
strength, and perform temperature compensation. The handset has a PTT button, and 
this signal is connected across the modem's PTT output. Thus the handset PTT switch 
will activate the TXMIT LED. 
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3.8.5 ERROR INDICATION MODES 

3.8.5.1 GENERAL 

There are three error conditions that will cause the RXSIG and SYNC LEDs to be used 
for error indications and not their normal purpose. Two of these are fatal conditions, that 
cause the modem to restart after the duration of the error indication phase. 

3.8.5.2 TRANSMIT POWER LOW 

While the modem activates the radio transmitter, it periodically checks the transmit 
power. If the power measurement is less than a threshold set in the non-volatile memory, 
then the RXSIG and SYNC LEDs are made to alternate, approximately four times per 
second. The TXMIT LED will also be on during this process. This indication condition will 
persist for the duration of the transmission. As soon as the transmission is discontinued, 
the error indication will cease, and the two LEDs revert to their normal function. 

3.8.5.3 NVRAM READ ERROR 

The DFM4-9DR modem accesses the non-volatile memory as part of it's initialisation 
phase, to get configuration data. If the communication protocol with the device is 

violated, or the non-volatile memory CRC checksum is found to be incorrect, then the 
modem indicates this by flashing the RXSIG and SYNC LEDs twice alternately. That is, 

one LED operates ON and OFF twice, then the other. A total of five cycles of this occurs, 
then the modem restarts it's initialisation from scratch. 
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3.8.5.4 SYNTHESISER LOCK DETECT ERROR 

If at any time during normal operation, BER mode, or handset mode, the TBB206 
frequency synthesiser indicates an out of lock condition, the modem enters an error 
indication mode for a short time before restarting. One LED is turned ON (0), the LEDs 
are swapped, then both turned OFF (). Then the latter LED ON again, swap LEDS, and 
then OFF. This will give the appearance of a sweeping motion between the LEDs. 

The following table shows all error condition displays for comparison. 

Tx PWR Error NVRAM Error TBB206 Error 
Synthesiser 

RXSIG SYNC RXSIG SYNC RXSIG SYNC 

0 0 0 
0 0 

0 0 
0 0 

0 0 0 
0 

0 0 repeat 

continue 

0 
repeat 
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3.9 SYNCHRONOUS OPERATION MODE FIRMWARE REVISION: V2.1 

3.9.1 GENERAL 

The TC-900DR when operating in Synchronous mode, implements a V.24 like interface. 
The unit uses a special wiring harness that converts the two 9 pin "D" connectors on the 
end panel of the TC-900DR to a standard 25 pin "0" connector for user interface. 

Synchronous Mode implements a bit level interface. Data is carried on a bit by bit basis. 
No framing or error detection is performed. Modem operation is full duplex. 

Current implementations of SYNC mode, do not provide a DCD signal in the 25 pin 
RS232 interface. 

3.9.2 DATA RECEIVER 

While sufficient RF signal is present into the radio receiver, the data decoder is 
continually extracting data bits from the received signal, and outputting these to the user 
interface connector. If the received RF signal into the radio receiver falls below the 
minimum threshold, then the data decoder stops. 

3.9.3 SETTING MINIMUM RSSI LEVEL 

The data decoder of the modem is continually running while sufficient RF signal is 

present into the radio receiver. If the radio receiver is not receiving a signal, then the 
recovered signal applied to the data decoder of the modem, will consist only of noise. To 
prevent the modem from erroneously locking onto noise and producing "garbage" at the 
RxD pin, a minimum RSSI level must be present to validate the recovered signal applied 
to the modem data decoder. This threshold level, is stored in the non-volatile 
configuration memory. It should be set by applying a signal to the radio receiver, which 
produces a desired bit error rate, a desired SiNaD result, or more crudely, a 

predetermined absolute signal level * into the antenna connector of the TC-900DR. The 
modem (operating in Test/Program mode) is then commanded to measure the RSSI 
level, which produces a response of a message indicating the measured level, in 

hexadecimal. This process should be repeated several times, then an average taken. 
The analogue to digital conversion performed in this way, is an eight bit conversion. In 
normal operation, the modem performs a six bit conversion when measuring the RSSI 
level, so the average of the levels measured in the test mode should now be divided by 
four. The result should now be stored in the configuration memory, at the address 
reserved for it. The DR9_PRGM programmer available from Trio Data Com Pty Ltd 
facilitates this process. 

*Use a signal generator modulated with a sine wave frequency of half the nominal bit 
rate of the unit (e.g. for a 4800BPS unit, use 2400Hz modulation). 
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3.9.4 DATA RECEIVER CLOCK OUTPUT 

The receive section of the modem, includes a clock line driven by the modem. This 
signal is used to synchronise the transfer of receive data to the user system. The RCO 
(Rx_Clock_Output, pin17 in the DB25 connector) line changes from ON (TRUE) to OFF 
(FALSE) as the RxD (Receive_Data, pin3 in the DB25 connector) line outputs the next 
bit, and from OFF (FALSE) to ON (TRUE) in the nominal centre of the bit cell. This 
conforms to the V.24 specification. 

3.9.5 OTHER RS232 RECEIVER CONTROL LINES 

The DSR (Data_Set_Ready) line is driven true by the modem. This line is in fact merely 
tied to the internal +13.8volt rail via a 4K7 resistor. The DTR (Data_Terminal_Ready) 
input is unused in Synchronous mode. 

3.9.6 DATA TRANSMITTER 

The transmit data input is continually sampled and coded for transmission. This process 
consists of sampling the data input, randomising the bit pattern so that the DC 
component of the transmitted stream is zero, and generating a waveform suitable for 
application to the modulator of the FM radio transmitter. 

3.9.7 DATA TRANSMITTER CLOCKS 

The modem transmit data interface, includes two clock lines. One clock line, TCO 
(Transmit_Clock_Out, pin15 in DB25 connector) is driven by the modem, the other, TCI 
(Transmit_Clock_In, pin24 in the DB25 connector) can be enabled to allow the external 
user to supply a transmit data clock. This is implemented by synchronising the internal 
clock generator to the user's clock (within a small frequency range). This function is 
essentially a Phase Locked Loop, and effectively adjusts the phase of the internal clock 
to match that of the input clock. If the user clock source stops, then the modem will 
continue to generate the internal clock at it's nominal rate. In accordance with 
specification V.24, the state of the transmit data line (TxD, pin2 in the DB25 connector) is 
sampled on the ON to OFF transition of the clock, the bit cell boundary occurs with the 
OFF to ON transition of the clock. 
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3.9.8 TRANSMITTER RTS/CTS LINES 

Two other control lines are included in the transmitter interface. The RTS 
(Ready_To_Send) input line, is used to control the radio RF transmitter. The CTS 
(Clear_To_Send) output line is driven by the modem, to indicate that the modem 
transmitter is ready to accept transmit data. The RTS to CTS time is determined by an 
internal timer. A configuration parameter is used to load the internal timer when the RTS 
line is activated, which must expire before the modem activates the CTS line. This time is 
necessary to allow the remote receiver to settle and synchronise to the data stream, 
before the user at the transmitting end begins sending data. However it should be noted, 
that the CTS signal does not perform any flow control function within the modem. 

3.9.9 PHASE SYNCHRONISM WITH GLOBAL CLOCKS 

When data is transferred over more than short distances, and synchronism must be 
maintained to some external global master clock (e.g. Telecom DDN network), then the 
propagation delay, and thus phase shift of the data becomes significant. A facility is 
provided, to introduce a phase delay in the transmitted data stream, of up to 3/4 of a bit, 
in 1/4 bit steps. This delay is adjusted so that minimum phase offset results at the 
receiver of the destination station. 

3.9.10 TRANSMIT TIMER 

The modem implements a transmit (PTT) timer. This timer can be disabled entirely by 
setting the PTT Timer configuration value to zero. The timer value is a 16 bit number, 
that counts in increments of 2.5 milliseconds. If the timer is enabled, whenever the 
modem activates the PTT control to the radio transmitter, it initialises the timer with the 
configured value. The timer is decremented while the RTS line remains active, and if it 
terminates, the PTT control is deactivated. No other action is taken, and all other 
functions within the modem are oblivious to this condition, including the CTS line, so data 
continues to be "carried", and thus lost. The PTT timer is to be considered an emergency 
override mechanism only, in case an error occurs in the operation of the user's host 
equipment and/or software. To reset this timeout state, the RTS line must be taken from 
ON to OFF. The PTT timer will then be re-initialised the next time the RTS line is 
activated. The timeout period may be set in 2.5mS increments to over 160 seconds. 

3.9.11 LED INDICATORS 

3.9.11.1 Received Signal Strength Indication. RXSIG LED 

In all operation modes of the modem except "Programmer Mode" (see section below on 
special modes of operation), the RXSIG LED indicates the level of the RSSI signal from 
the radio IF strip, compared to a threshold set in the configuration data read from the 
non-volatile memory. If the signal is above the threshold, then the LED indicator is turned 
on. There is no hysteresis applied in this process. 
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3.9.11.2 Data Carrier Detect Indication. SYNC LED 

In "Synchronous" operation mode (V2.1.x), prior to modem hardware revision "D", and 
firmware revision "V2.1.4", the SYNC LED is superfluous and not driven. 

Note that firmware revision V2.1.5 onwards should only be used in SYNC mode. 

From modem hardware Revision D onwards, the SYNC LED drive is used to generate a 

DCD function in the user interface connector, and requires firmware revision V2.1.4 
onwards (i.e. firmware revision V2.1.4 onwards drives the SYNC LED ON 20mS after the 
"leading edge" of the RxSig LED). 

This means that the SYNC LED drive should always show this function and not be 
allowed to show low Tx Power (see Error indication modes section 3.8.5.2). To 
facilitate this the Min Tx Pwr parameter in the TC-900DR modem should be set to 
zero, when the modem is built for synchronous operation. 

3.9.11.3 Radio Transmitter Active Indication. TXMIT LED 

This LED indicator is connected directly to the modem's PTT output drive. It is illuminated 
whenever the PTT line to the radio board is active. 

3.9.12 SPECIAL MODES OF OPERATION 

3.9.12.1 Programmer Mode 

Part of the power-up/reset initialisation phase of the modem, are tests to determine 
whether the modem should enter a special operation mode. The first, is a test for 
"Programmer Mode". Pin6 on the DB9 connector of Port A, is normally the DSR line. To 
this end, this pin is pulled high by a resistor to +13.8v, so that to a connected DTE this 
signal says that this DCE is ready. However, if this pin is connected to pin5 (Corn) when 
the modem is powered up, the modem senses this, and attempts to enter "Programmer 
Mode". The modem sends out of PORTA, an ASCII "?" (question mark) character, and 
waits for the programmer to reply with a password. Failure to supply the correct 
password in time, will cause the modem to abandon the "Programmer Mode" attempt, 
and go on with it's normal power-up procedure. This password protection scheme 
provides some defence against unauthorised tampering with the radio/modem's 
configuration data. 

3.9.12.2 Bit Error Rate Test Mode 

The next test, is one for "Bit Error Rate Test Mode". Pin9 of the DB9 connector of Port A, 
is normally the Ring Indicate output line. The modem includes a resistive pulldown to 
Gnd to show a negative condition on this line. However, if this pin is driven positive 
(typically by connecting it to pin6), then the modem's data transmitter and receiver will 
enter the BER test mode. It will activate the RF transmitter and generate a scrambled bit 
pattern which should be decoded at a receiver as a constant logic "1" level in the 
unscrambled data. A test point on the modem PCB, is available to monitor this point with 
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a frequency/event counter. (In fact this test point is always active, and may be used to 
monitor the received data decoded by the modem IC). Each error bit in the decoded 
bitstream, will be "0", and the receiver portion of the modem in this mode, will activate the 
SYNC LED every time it sees a "0" bit. An internal timer is used to generate a time 
equivalent to 1000 bits. Every error bit detected, will activate the SYNC LED, and restart 
the timer. If and when the timer expires, the SYNC LED is deactivated. Thus, for error 
rates of 1 in 103 and above, the SYNC LED will be ON most of the time. A 1 in 104 error 
rate will show the SYNC LED active for approximately 10% of the time. This function 
provides a crude indication of Bit Error Rate for installation purposes. Other functions 
performed in this state include RXSIG indication, and temperature compensation. The 
state of pin9 is constantly monitored in this mode. If the pin ceases to be driven positive, 
then the BER Test mode is terminated, and the modem restarts it's initialisation phase. 

3.9.12.3 Order_Wire/Handset Mode 

Failure of the BERT Mode test, brings the modem to test for the presence of a handset 
plugged into the handset audio port. This is done by measuring the voltage on channel 4 
of the analogue to digital converter. If a handset is plugged in, then the measured 
voltage will be about 2 volt, but if it isn't installed, then the voltage will be about 4 volt. 
The measured voltage is compared to 3 volt to determine whether the handset is 
plugged in. If this test succeeds, then the modem will not generate a data waveform to 
the radio transmitter. However, it will continue to indicate received RF signal strength, 
and perform temperature compensation. The handset has a PTT button, and this signal 
is connected across the modem's PTT output. Thus the handset PTT switch will activate 
the TXMIT LED. 

3.9.12.4 Error Indication Modes 

There are three error conditions that will cause the RXSIG and SYNC LEDs to be used 
for error indications and not their normal purpose. Two of these are "fatal" conditions, 
that cause the modem to restart after the duration of the error indication phase. 

3.9.12.5 Transmit Power Low 

While the modem activates the radio transmitter, it periodically checks the level of the 
radio transmitter output power. If the power measurement is less than a threshold set in 

the non-volatile memory, then the RXSIG and SYNC LEDs are made to alternate, 
approximately four times per second. Of course, the TXMIT LED will also be on in this 
case. This indication condition will persist for the duration of the transmission. As soon as 
the transmission is discontinued, the error indication will cease, and the two LEDs revert 
to their normal function. The user should be aware that from Revision D of the modem 
PCB, this state will cause incorrect operation of the DCD output line. As stated above, 
the Min Tx Pwr parameter should be set to zero. 
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3.9.12.6 NVRAM Read Error 

The modem accesses the non-volatile memory as part of it's initialisation phase, to get 
configuration data. If the communication protocol with the memory device is violated, or 
the non-volatile memory CRC checksum is found to be incorrect, then the modem 
indicates this by flashing the RXSIG and SYNC LEDs twice alternately. That is, one LED 
winks on and off twice, then the other. A total of five cycles of this occurs, then the 
modem restarts it's initialisation from scratch. 

3.9.12.7 Radio Frequency Synthesiser, Lock Detect Error 

If at any time during normal operation, BERT mode, or handset mode, the frequency 
synthesiser indicates an out of lock condition, the modem enters an error indication 
mode for a short time before restarting. One LED is turned ON, the LEDs are swapped, 
then both off. Then the latter LED ON again, swap LEDS, and OFF. This will give the 
appearance of a sweeping motion between the LEDs. The following table shows all three 
modes for comparison. 

Tx PWR Error NVRAM Error TBB206 Error 
Synthesiser 

RXSIG SYNC RXSIG SYNC RXSIG SYNC 

0 0 0 
0 0 

0 0 
0 0 

0 0 0 
0 

0 0 repeat 

continue 

0 
repeat 
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3.9.13 WIRING ADAPTOR HARNESS FOR TC-900DR SYNCHRONOUS MODEL 

PORT A 1 (DCD) (RCO) 17 DB25F 

2 (RxD) (RxD) 3 

3 (TxD) (TxD) 2 

4 (DTR) (DTR) 20 

5 (Corn) (Corn) 7 

6 (DSR) (DSR) 6 

7 (RTS) (RTS) 4 

8 (CTS) (CTS) 5 

9 (RI) 

PORT B 1 (DCD) (DCD) 8 

2 (RxD) (TCO) 15 

3 (TxD) (TCI) 24 

4 

5 (Corn) 

6 (DSR) 

7 

8 

9 (RSSI) 
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SECTION 4 

ALIGNMENT PROCEDURE 

4 ALIGNMENT PROCEDURE 

4.1 GENERAL 

This section details operational performance and alignment procedures that may be 
required for the TC-900DR. During servicing it may also be necessary to measure 
specific performance parameters as a means of verifying the presence of a fault 
condition. 

4.2 TEST EQUIPMENT REQUIRED 

The following list of test equipment is required to carry out all of the procedures detailed 
below. 

Frequency counter accurate to better than 100 Hz at 1 GHz 

FM Signal generator. 455 kHz to 1 GHz. -120 dBm to +10dbm. 
Synthesised in 100 Hz steps. 

Spectrum analyser 10 MHz to 1GHz. Dispersion down to 2kHz/cm. 80+ 
dB dynamic range. IF b/w down to 1 kHz. 

RF Power meter to 1GHz. -20 to +30 dbm. Accuracy ± 0.25 dB. 

Digital volt meter. 

HP3406 RF Millivoltmeter or similar. 

RF Test leads, MCX male and SMA male. 

Audio noise and distortion test set. 

Audio oscillator. 

Surface mount repair tools. 
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4.3 TEST POINT LOCATIONS 

Both the radio section PCB and the modem section PCB contain numerous test points. 
They are easily located on the PCB's, and are detailed below. 

4.3.1 MODEM SECTION PCB 

TEST POINT SIGNAL 

TP1 
TP2 
TP3 
TP4 
TP5 
TP6 
TP7 
TP8 

TxCLK 
BER TST 
SYNC 
RxCLKOUT 
RxCLK 
RxDATA 
DATA OUT 
INTEGRATOR 

DESCRIPTION 

Transmit clock 
BER test output 
Synchronised output 
Integrator reset 
Receive clock 
Receive data 
Transmit data 
Rx integrator reset 
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4.3.2 RADIO SECTION PCB 

TEST POINT SIGNAL DESCRIPTION 

FINAL PA SECTION 
TP31 TXPWR-2 Bias to Q8 
TP25 TXPWR-3 Bias to Q8 
TP27 TXPWR-4 Bias to Q9 
TP14 +8v Power Supply 
TP15 TXEN Transmit enable 
TP20 RxMIXOUT Rx mixer bias 
TP28 TXPA-1 Bias to Q10 
TP29 TXPA-2 Bias to Q11 
TP26 +13V8 Power supply 
TP33 PWR CONT Power control supply 
TP30 PTT+8V Press to talk 

121 MHz SECTION 
TP13 DATA Tx data input 
TP17 60.5 MHz Modulated 60.5MHz 
TP16 121 MHz Output of doubler 
TP18 121 MHz Modulated 121 MHz 
TP32 MIC Tx Mic audio input 

NE615 IF SECTION 
TP6 415kHz I/P 455 filter input/second mixer output 
TP9 QUAD Quad detector 
TP8 DATA Rx data out 
TP10 AUDIO Rx audio out 
TP7 RSSI RSSI output 
TP4 MUTE Mute control output 
TP1 2nd L.O Second Xtal oscillator 
TP2 2nd L.O Second Xtal oscillator 
TP3 IF Input 45 MHz IF filter input 
TP5 IF Output 45 MHz IF filter output 
TP19 VCO VCO oscillator injection 

SYNTHESISER/VCO SECTION 
TP12 LOCK DET Synthesiser lock detect 
TP11 +5V Synthesiser +5v supply 

AUXILIARY HANDSET INTERFACE SECTION 
TP21 MIC Tx mic audio input 
TP22 PTT Manual press to talk 
TP23 +8V Handset +8V supply 
TP24 AUDIO OUT Rx audio output 
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4.4 ADJUSTMENT POINTS 

All adjustment points are located on the radio section PCB. The following is a list of 
these adjustable components. 

COMPONENT ADJUSTMENT 

XTAL2 VCO reference frequency 

VR3 Deviation level set 

L10 Trip ler filter 

L9 Doubler filter 

L7 121 MHz filter 

L8 121 MHz final filter 

L6 Tx frequency set (121MHz Osc) 

VR4 Tx power control adjust 

C78 Tx mixer tunable filter 

VR1 Rx audio mute adjust 

VR2 Rx data DC BIAS offset adjust 

L3 45 MHz filter alignment 

L1 44.545 oscillator adjust 

L4 45 MHz filter alignment 

L5 45 MHz filter alignment 

4.5 LINK OPTIONS 

Several options are set in the TC-900DR modem by the setting of links on the radio 
section PCB. Listed below is an option table for the various combinations. 

LINK NUMBER SETTING DESCRIPTION 

LK2 IN AFC option disabled 
OUT AFC option enabled (factory standard) 

LK4 IN PWR control disable 
OUT PWR control enabled 
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4.6 HOUSING 

The TC-900DR has been designed with the serviceability of the unit in mind. 
Construction of the unit is robust yet easily dismantled. The unit is primarily assembled in 
an aluminium extrusion with a central chassis that is fixed to the front panel. 

4.6.1 DISASSEMBLY PROCEDURE 

To disassemble the unit, simply remove the two silver screws on the underside of the 
unit and the six black screws located on the front panel (the front panel of the unit has 
the two DB9 connectors protruding from it). Ensure you do not loose the attached nylon 
washers, as these prevent the Lexan front panel label being damaged upon replacing 
and tightening the six screws. Simply slide the unit out of the extrusion clasping front 
panel and the complete unit is exposed to you. 

Caution : When re-assembling be careful not to foul the ribbon cable against the case 
when sliding the unit into its case as this may inadvertently damage the cable. 

4.6.2 MODEM AND POWER SUPPLY PCB 

All components and connections to the modem section PCB are accessible without 
removing the PCB from the chassis. If access to the rear of the PCB is required, firstly 
remove two nuts that clamp the C TO-220 power supply regulator to the front panel. 
Once this is removed, simply remove the four screws securing the PCB to the chassis. 

The PCB is now free to work on, and can be folded out so as to service the unit in an 
open accessible condition whilst still connected to the radio section PCB. If required, the 
modem section PCB can be separated from the radio section PCB by simply unplugging 
the ribbon cable. 

NOTE: Regulators will need to have heat-sinks fitted if unit is to be operated in this 
condition for excessive time periods. 

4.6.3 ANTENNA DIPLEXER 

The antenna diplexer is mounted on top of the radio section PCB. It is easily removed by 
firstly disconnecting the two miniature RF connectors (MCX type) from the PCB. 

Care should be taken when unplugging these connectors so as not to damage them, it is 
important to remove and insert connectors in a vertical direction. 

Secondly, remove the nut securing the antenna output connector from the central 
mounting chassis. The last two remaining screws must be removed which secure the 
diplexer to two metal PCB standoffs on the radio section PCB. The diplexer can now be 
removed. 

Testing of the radio section PCB can be continued without the antenna diplexer, by 
connecting to the receiver and transmitter ports separately. 

Miniature MCX RF Connectors are available from Trio Data Com if required. 
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4.6.4 RADIO SECTION PCB 

The radio section consists of a two sided PCB which has surface mount components on 
one side and conventional components on the other. Several critical test points are 
accessible on the component side of the PCB which minimises removal of the PCB from 
the chassis. 

To remove the PCB from the chassis, fifteen screws must be removed. Upon removal of 
these screws, the PCB can be manoeuvred from the chassis and once again can fold 
out so as to be serviceable as a complete unit. 

NOTE : It is essential that all RF Deck mounting bolts are fitted and secure upon 
reassembly as many of these bolts provide inter-stage isolation and secure grounding 
ensuring the product meets all specifications. 

Once service of the unit is complete, reassembly is simply the reversal of the above 
procedures. 

Care should be taken when sliding the complete chassis assembly back into the 
extrusion. Ensure that the ribbon cable connecting the modem and radio section PCB's 
is carefully "tucked" away within its designated slot so as not to damage the cable. 
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4.7 ALIGNMENT DESCRIPTION 

CAUTION - As the TC-900DR is capable of full duplex operation, care should be 
taken to avoid damage to sensitive test equipment such as signal generators or 
spectrum analysers. It is recommended that a 30db 2 Watt pad be connected 
between the unit and any test equipment prior to testing. 

This section is for alignment/adjustment of the RF Deck and should be read in 

conjunction with Section 2 (Hardware Technical Description) and Section 7 (Fault 
Finding) if faults or difficulties are experienced. 

For initial alignment, proceed in the following order : 

Reference oscillator & synthesiser. 

121 MHz Tx modulated injection oscillator. 

Tx final stage/Power control. 

Receiver and audio mute 

4.7.1 REFERENCE OSCILLATOR AND SYNTHESIZER 

1 Check VCXO (XTAL2) for reference frequency o/p at a level of 550 mV rms with 
an RF Millivoltmeter, and the VCO o/p for an RF level of around 150 mV rms. 

2 Check that the TBB202 dual modulus prescaler (U4) is producing an output of 
approximately 7 MHz and a level of 550 mV rms at the "IF" i/p to the TBB206 
synthesiser I.C.(U3-p8) 

3 Ensure that the synthesiser has been programmed to a frequency within the 
range of the VCO, and check that the VCO is locked by observing a high (5V) 
level on Lock detect output of the synthesiser I.C.(U3-p14). Note that very short 
duration pulses to ground is normal. 

4 Program the synthesiser with the following VCO frequencies according to VCO 
type and ensure lock occurs at both ends of the frequency range. These 
frequencies are 2 MHz beyond the published specification. 
VCO TYPE: MQC-798 
Maximum 786MHz VCO = 907MHz Tx or 831MHz Rx 
Minimum 814MHz VCO = 935MHz Tx or 859MHz Rx 
VCO TYPE: MQC-978 
Maximum 996MHz VCO = 875MHz Tx or 951MHz Rx 
Minimum 960MHz VCO = 839MHz Tx or 915MHz Rx 

5 Program the VCO to a given frequency within the range as specified above and 
measuring the VCO o/p frequency, adjust the 12 MHz (VCXO) reference trimmer 
to bring the frequency within 250 Hz of the VCO frequency. 
Note: Unit is temperature compensated at factory and no field adjustment of Ref. 
Oscillator is possible. If VCO frequency is not correct (-I-1500Hz), consult factory 
for service advice. 
Note ensure that the VCXO control input is within its active range (1-4 Volts). 
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6 Check the VCO power o/p by monitoring the Rx mixer bias at TP20, where 
approximately 200 mVDC should be measured. 

7 With a spectrum analyser set to the VCO frequency and a dispersion of about 5 

or 10 kHz per cm, check that the reference sidebands are less than -60dBc in the 
adjacent channel. 

8 Check VTCXO Reference frequency is F(tx) +121 MHz for 853 remote units or 
F(tx) -121 MHz for master units. If Reference is out by more than ±1.5kHz, drift 
offset should be applied via the programmer or unit should be returned for factory 
service. attempting to alter Reference trimmer will void temperature compensation 
process and should only be done in an emergency and as a temporary measure. 

4.7.2 121 MHZ MODULATOR 

Note - make sure the transmitter is loaded with a suitable attenuator on the antenna 
or Tx o/p socket before energising 

1. For Initial alignment set all coil cores to their nominal positions as per the 
table below : 

Miller coils 
L9 5 turns from top of coil can 
L10 2 turns 
L7 4 turns 
L8 5 turns 
L6 0 turns 

To prevent the final transmitter stages from producing excessive power whilst low 
level stages are being aligned, it is suggested that the Tx post mixer tunable filter 
be de-tuned. Energise the transmitter via manual PTT from the auxiliary handset. 

2. Tune L7 through L10 for peak o/p. For initial alignment this can be done by 
monitoring the 121 MHz level at TP18 initially and then at the input to the SBL-1X 
transmit mixer (U8), where a level of about 75mV should be measured by an RF 
millivoltmeter (e.g HP11960). 

Typical RF millivoltmeter readings for each stage are : 

TP17 125 mV RF = 0.25 VDC on HP11960 probe. 
TP16 40 mV RF = 0.06 VDC on HP11960 probe. 
TP18 550 mV RF = 1.0 VDC on HP11960 probe. 
121 MHz i/p to mixer 75 mV RF = 0.13 VDC on HP11960 probe. 

Note: The signal at TP17 is present as long as "Tx En" is active. The subsequent 
test points require PTT to also be active. 

If the complete transmit chain is known to be operative then the 121 MHz o/p can 
be peaked by first de-tuning C78 on the tunable Tx filter until the Tx power o/p is 

less than 100 mW and then tuning Inductors L7 to L10 for maximum output at the 
Tx frequency. 
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3. With the radio section links set for the desired data rate (see link table above),set 
the peak deviation as per the chart below with VR3, and center frequency to 
121.000 MHz with L6. 
NOTE : THESE ADJUSTMENTS ARE INTERACTIVE. ENSURE ALL COILS ARE 
SECURE 
BAUD RATE DEVIATION LEVEL 
4800 bps ± 1.5 kHz peak 
9600 bps ± 2.75 kHz peak 

4. Note that temperature compensation is applied to the 121 MHz oscillator so 
attempting to adjust either VR3 or L6 will upset compensation and should only be 
done as a temporary measure. Return unit to factory for repair if errors >±500Hz 
are detected. 

4.7.3 TX FINAL 

NOTE: It is essential that all RF Deck mounting bolts are fitted and secure upon 
reassembly as many of these bolts provide inter-stage isolation and secure 
grounding ensuring the product meets all specifications. 

1 Ensure the 121 MHz Tx injection is operating correctly. 

2 Check Q2,4,5,8, are all biased correctly as per the voltage chart. 
Temporarily disable the Tx power control circuitry by shorting LK4 located on the 
top side of the board near the ribbon cable. 
Energise the transmitter via the manual PTT on the auxiliary handset. 

3 Tune the Tx filter tuning capacitor C78 for a peak output power measured at 
Antenna port or X4. 

4 With full drive, Q9 driver collector current as seen across TP26/iTP27 should be 
approximately 45 mA (100mVDC), and NOT MORE THAN 55mA (120mVDC). 

5 With full drive at Q9 each final transistor should be drawing around 175 
mA(385mVDC) as seen across TP26/TP29 or TP28. The output power measured 
directly at the final connector should be between +32 and +34 dbm without power 
control. 

6 Re-enable the power control circuitry and with the 'Txpwr' control line set at 
+5VDC, set VR4 for +32 dbm+/- 0.25 dB at the tx o/p socket X4. Check that the 
current in EACH final collector does NOT EXCEED 225 mA. 

7 Check with the spectrum analyser that the Tx o/p is free from spurious signals. 

Note 1 . Prior to the diplexer the VCO level is nominally about -20 dbc. 

Note 2 . Close in mixing products (less than +/- 30 MHz) must be greater than 
65db below the carrier, as they are not attenuated by the diplexer filters. 
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D.C. Voltages of Radio Section 

RF Output Power set to +32 dbm at X4 (diplexer input) with 13.8 VDC supply 

Transistor Base Emitter Collector 

Q2 1.66 VDC 0.92 VDC 6.96 VDC 

Q4 1.79 VDC 1.06 VDC 6.46 VDC 

Q5 1.80 VDC 1.08 VDC 7.51 VDC 

Q8 1.05 VDC 0.31 VDC 4.02 VDC 

Q9 0.47 VDC 0 VDC 13.35 VDC 

Q10 0.28 VDC 0 VDC 13.05 VDC 

Q11 0.29 VDC 0 VDC 13.16 VDC 

Q12 7.17 VDC 7.97 VDC 7.88 VDC 

Q1 7.29 VDC 7.97 VDC 7.91 VDC 

Q13 4.56 VDC 3.84 VDC 7.97 VDC 

Q7 1.14 VDC 0.41 VDC 6.68 VDC 

Q6 1.13 VDC 0.40 VDC 7.52 VDC 

Q3 1.06 VDC 0.33 VDC 7.59 VDC 

4.7.4 RECEIVER 

The receiver section requires little or no alignment once factory aligned. 

4.7.4.1 No AFC Models (Xtal 1 = 45.455MHz) 

1 Adjust L1 for 45.455 MHz measured with pickup loop near L1. 

2 In emergency adjust coils L3, L4 and L5 for best SINAD at TP8. 

3 Adjust audio mute VR1 to mute handset audio at 10dB SINAD 

4 Adjust VR2 for 2.0 VDC at TP8 whilst receiving data off-air. 

4.7.4.2 AFC Models 

Monitor 44.545 MHz with pickup at L1. Test for 44.545 ±1.5KHz 

Consult factory for alignment or service information. 
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SECTION 5 

INSTALLATION AND COMMISSIONING 

5 INSTALLATION OVERVIEW 

All Data Radio Modem devices needs to be properly installed and commissioned in order 
to function reliably. It is important that installers are familiar with RF products / 
installations and are geared up with appropriate tools necessary to confirm the ongoing 
reliability of a communications system. 

This chapter is intended as a short form checklist to ensure such radio devices are 
installed correctly and that important tests are made and recorded at each site for future 
reference should a problem eventuate. 

Installers should check that each data radio has been programmed to suit their specific 
requirements before installation. 

5.1 GENERAL 

Installations play a critical role in network performance. Although this is a known fact, 
installations are often performed poorly or given little regard. It is essential that the 
installation is performed in a professional manner with careful attention and 
consideration to the following items : 

1. Adequate primary power cable - relative to the length of cable to minimise voltage 
drop. 

2. Shielded data cable between the unit and any external data equipment. 
3. Low loss coax used for antenna feed line. 
4. Careful termination of RF connectors. 
5. A suitable antenna for the requirement. 
6. Suitable placement of the antenna. 
7. Adequate signal strength from the base station / other radio communications 

device. 
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5.2 INSTALLATION 

The following information should assist when installing and commissioning data radio 
systems. 

5.2.1 DATA CONNECTION 

In industrial environments connection to any external device should be by shielded data 
cable with the shield connected to the connector shell to minimise data corruption, and/or 
radio interference. 

5.2.2 MOUNTING 

The radio modem should be mounted in a cool, dry, and vibration free environment. 
Mounting of the unit should be in a location providing easy access to screws and all 
connections. 

5.2.3 POWER CONNECTIONS 

The power required for 5 Watt (Tx) at 13.8VDC, is typically 2.0 Amps. As the Tx key up 
current is significant, the gauge of primary power wiring should be considered. It is 
suggested that a minimum of 18 gauge stranded copper wire be used for distances of up 
to two metres and a minimum of 14 gauge for longer distances up to 5 metres. 

Ensure correct polarity to avoid costly repairs. 

5.2.4 COAX CABLE CONNECTION 

It is important to select the correct cable and connectors for each application as a poor 
selection can seriously degrade the performance of the unit. 

As an example, for each 3dB of cable and connector loss, half the transmitter power is 
lost and twice the receiver signal power is required to produce the same bit error rate. 

In some installations where strong signals are present, a compromise of cable and 
connector cost may be acceptable. 
It is essential that all connector terminations are performed as per the manufacturers 
specifications (especially at 900MHz and above) and if connectors are to be used 
outside, it is essential that a sealant such as amalgamating tape be used to seal 
connectors. DO NOT use acetic cure silicon to seal the connectors. 

It is also important that coax cables are not stressed by tight bends, kinking or excessive 
flexing. Ensure that coax cables have sufficient strain relief and are secure. If large 
diameter rigid or semi rigid cable is used, it is recommended to use a short length of high 
quality RG58 or RG223 cable between the unit and main cable feed. 
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The following chart is a guide to losses in various types of coaxes at 400MHz and 
900MHz over distance, please consider this when installing the unit. 

CABLE TYPE 
LOSS RELATIVE TO DISTANCE 

1 dB 3 dB 6 dB 9 dB 
450MHz 900MHz 450MHz 900MHz 450MHz 900MHz 450MHz 900MHz 

RG58C/U 2.3m 1.6m 7m 5m 14m 10m 20m 15m 

RG223/U 3.1m 2.3m 9m 7m 18m 14m 28m 21m 

RG213/U 6.1m 4m 18m 12m 37m 24m 55m 37m 

HELIAX 
LDF4-50A 

19m 14m 57m 43m 114m 87m 171m 130m 

HELIAX 
LDF5-50A 

38m 25m 114m 75m 229m 150m 343m 225m 
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5.3 ANTENNA INSTALLATION 

The selection of antennas and their placement is one of the most important factors when 
installing a radio based network. People often use a simile, it is like putting square 
wheels on a Mercedes Benz very true comparison. 

Antennas are generally mounted to a vertical pole with either vertical or horizontal 
polarisation as per the licence requirement. 

Antennas should be mounted as high as practical and away from metal surfaces which 
can cause reflections. 

Determining the type of antenna is very important and as a typical generic example, 
Point to Multipoint (PTMP) systems generally employ high gain (3, 6, or 9dB gain) omni 
directional antennas at the base station sites and either omni directional whips (unity 
gain) or preferably high gain directional yagi antennas (9 or 14dB gain) at the remote 
sites. 

5.3.1 YAGI ANTENNAS 

Yagi antennas not only provide signal gain and directivity, but also provides protection 
from interfering signals which are outside the beam width of the antenna. Yagi antennas 
are essential when communicating over very long distances. 

Yagi antennas are polarised and must be mounted either vertically (elements pointing 
from the ground to the sky) or horizontally (elements in parallel with the horizon). 

As a general rule, Point to Multipoint remote units are vertically polarised, while Point to 
Point links are horizontally polarised. 

When mounting yagi antennas with vertical polarisation, it should be noted that the 
dipole (loop section of antenna) has a drain hole. The small drain hole on one end of the 
dipole must be pointed towards the ground so that water will drain out of the antenna. 

5.3.2 OMNI DIRECTIONAL ANTENNAS 

Omni directional antennas provide a radiation pattern of equal strength through 360° in 

the horizontal plane. This makes them ideal for base antennas in point to multipoint 
systems because they can reach the remote antennas. 

Omni directional antennas are also used at remote sites (although yagi antennas are 
preferred) and are typically ground independent "whip" type antennas. The main reason 
for using whips at remote sites is for aesthetics as they are far less obtrusive than a yagi. 

Regardless of the type, antennas need to be mounted properly and in a suitable location 
as covered below. 
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5.3.3 ANTENNA PLACEMENT 

Antenna placement is of paramount importance and plays a big part of the antennas and 
in turn systems performance. 

When choosing antenna locations the aim is to find the largest path of unobstructed 
space and locate the antennas within that space. It is important to locate antennas as 
high as possible and definitely clear of any moving obstructions. 

Where possible it is important to avoid mounting antennas: 

1. Against or adjacent to steel structures. 

2. In an area which will have constant intermittent obstructions - people walking 
past, vehicles driving past etc. That is, mount antennas well above such moving 
obstructions. 

3. Near any electrical equipment. 

4. Near metal beams, structures etc. 

5. Inside any metal enclosures, tin sheds / warehouses etc. - note meshed wire 
fences act like a "brick wall" to RF transmissions. 

6. Away from guard rails or support beams. 

Note: Sometimes installations in such environments are unavoidable and where this is 
the case, certain care can be taken to still ensure a reliable installation. Please consult 
Trio for assistance on a case by case basis. 

If tests indicate poor signal strength then the antennas at one or both ends of the link 
should be raised, and/or moved clear of obstructing objects, or if directional antennas are 
employed they should be checked for correct directional orientation and polarisation 
(horizontal or vertical signal orientation). 

5.3.4 REFLECTIONS AND OUTPUT POWER 

Ideally, the propagation path should be clear Line of Site (LOS). 

The biggest problem with UHF radio when used within "steel" buildings or obstructed 
paths is the large presence of signals randomly reflected from the surrounding 
obstructions or "steel" walls. These signals cannot be eliminated, but by maintaining a 10 
to 20dB margin between the wanted and unwanted signals, problems should not be 
experienced. The simplest way to do this is to use directional gain antennas. 

These antennas will provide attenuation to all signals arriving from a direction other than 
the direct path. Where steel walls or structure exist immediately behind the antenna 
location, the high front to back ratio of such antennas will negate such high level 
reflections. Power output should be set at the minimum level required to achieve a 25dB 
fade margin, in order to minimise the amount of RF being reflected, and to avoid 
saturating the receiver front end and therefore reducing the margin between wanted and 
unwanted signals. 
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5.4 COMMISSIONING - RSSI LEVEL 

When commissioning a data radio network, it is important to ensure that the incoming 
received signal strength (RSSI) is adequate to provide reliable communications. 

Note: A good signal path should allow for approximately 30dB fade margin. 

Received signal strength (RSSI) of the incoming signal is available as an analogue 
output on Trio data radio modems. This RSSI output ranges from 0 to approx 4 Volts, 
where 4 Volts indicates the strongest signal. The actual values of received signal 
strength can be determined by comparing the output voltage against the calibrated graph 
supplied in the handbook. 

By referring to the RSSI chart alignment of aerials can be optimised to achieve the 
greatest signal strength (highest output voltage). 

Note: Be sure to stand clear of aerials when measuring this output voltage, touching or 
standing in close proximity to aerials will give inaccurate readings. 

5.4.1 CHECKING DATA COMMUNICATIONS 

If the host computer and remote equipment are capable of performing data integrity tests 
then connect the host and terminal data equipment to the radio modems. 

Remove and re-apply power to each radio modem to ensure they are both in data 
comms mode, and run data tests on the link. 

5.4.2 BIT ERROR RATE (BER) TESTING 

If the connected data equipment is NOT capable of running data integrity tests then the 
TC-450DS modems can be put into a BER test mode, whereby the data channel can be 
tested in each direction to a reasonable level without external test equipment. To run a 

link test with the radio modems themselves, they must BOTH be put into BER test mode. 

To place the unit in BER mode connect pin 6 and pin 9 of port A together and apply 
power.. 

The transmitter can be activated by driving the RTS pin (7) of port A positive. The unit 
will then send a predefined pseudo random sequence which is tested for accuracy by the 
receiving unit and any errors displayed on the front panel 'SYNC' lamp. 

Each error bit will illuminate the lamp for approximately 1000 bits duration, therefore error 
rates above 1 in 1000 will show an almost constant error indication. 

To return the unit to normal data transmission mode simply power it up without pin 9 
connected to pin 6. 

For further information on radio path problems please contact Trio Data Com for detailed 
advice. 

Note : BER testing is not viable in an operational point to multi-point environment as the 
BER test will interfere with other operative units. 
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5.4.3 OUTPUT POWER - VSWR 

Upon installation of equipment an output power measurement should be done using a 

suitable power meter. Forward and reflected power should be measured at the antenna 
port and recorded for future reference. The reflected power measurement should be as a 

minimum 3 : 1 of the forward power. If this is not the case, investigate possible causes 
such as poor terminations, faulty antenna etc. 

5.4.4 DATA CONNECTION 

The data connection is via a DB9 connector labelled 'Port A', which is wired as a DCE as 
shown below. The port labelled 'Port B' is not used for the standard configuration but can 
be enabled by the programmer for use as a totally independent second data channel. In 

industrial environments connection to the modem should be by shielded data cable with 
the shield connected to the connector shell to minimise data corruption, and radio 
interference. 

- User Serial "Port A" Pin Assignment 

PIN NO. & FUNCTION EXTERNAL VIEW OF 'PORT A' 

1. DATA CARRIER DETECT (DCD) 

2. RECEIVE DATA OUTPUT (RXD) 

3. TRANSMIT DATA IN (TXD) 

4. DATA TERMINAL READY (DTR) 

5. COMMON (COM) 

6. PROGRAM PIN (PGM) 

7. REQUEST TO SEND (RTS) 

8. CLEAR TO SEND (CTS) 

9. BIT ERROR RATE PIN (BER) 

PIAER 

CTS 

RTS 

DSR/PGM 

COM 

® ' 
3 

67R 

7 'O 

RXD 

DCD 

NOTE: Pin 6 and pin 9 provide a dual function which depends on the mode that the 
TC-450DR is operating in. 

- User Serial "Port B" Pin Assignment. 

Port B of the TC450DR is essentially unused in its standard configuration but can be 
enabled by the Programmer for use as a totally independent second data channel. This 
port is essentially used for specific applications and only has one connection that may be 
of use for installation purposes. This connection (Pin 9) is Receive Signal Strength 
Indicator (RSSI) output. 

This RSSI output ranges from 0 to 5 Volts, where 5 Volts indicates the strongest signal. It 
is important to note that this Port output has a high impedance of around 10K ohms and 
loading will decrease accuracy of the recorded measurement. 
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PIN NO. & FUNCTION EXTERNAL VIEW OF 'PORT B' 

1. DATA CARRIER DETECT 

2. RECEIVE DATA 0/P (RxD) 

3. TRANSMIT DATA 0/P (TxD) 

4. DATA TERMINAL READY (DTR) 

5. COMMON 

6. DATA SET READY (DSR) 

7. REQUEST TO SEND (RTS) 

8. CLEAR TO SEND (CTS) 

9. RECEIVE SIGNAL STRENGTH 
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Issue 13 : February 2001 

The following is a simple commissioning checklist which should be used at every site not 
only to ensure correct installation, but also as a reference list for problems which may 
eventuate. 

TRIO SITE COMMISSIONING CHECK LIST / RECORD 

Company: Operator: 

Date: 

Serial #: 

Config File Name: 

Site Location: 

Link to: 

Radio Type: 

Antenna Type / Gain Path Distance 

Tx Power at Radio Measured RSSI Volts 

Reflected Power Fade Margin 

VSWR Line of Site to Base 

Tx Power at Antenna DC volts at Radio (Tx) 

Site QA Inspection: 

Notes: 

Signed Date 
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SECTION 6 

FAULT FINDING 

6 FAULT FINDING 

This section is to assist with difficulties that may be experienced when installing or 
working on the TC-900DR. 

6.1 MODEM/GENERAL 

The following is a list of possible problem areas, and suggested checks that can be 
made to isolate any general problem that may have occurred. 

1. POWER SUPPLY 

a) Check for +13.8 Volts at supply input. 
b) Check fuse on Modem P\S PCB (1 Amp SLO-BLOW). 
c) Check supply volts: 

Modem P\S i) 13.8 Volts 
ii) 8 Volts 
iii) 5 Volts 

RF Deck i) 13.8 Volts 
ii) 8 Volts 
iii) 5 Volts 

2. ANTENNA 

a) Check antenna, cable and connectors for damage or water 
b) Check forward and reflected power at antenna connector of unit. 

VSWR should be <= 1.5:1 

3. PROGRAMMING 

Check programming information. e.g. 
i)Transmit and receive frequencies are within the operating band of the unit 
ii) User interface configuration. 
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4. INTERFACE 

a) Check connections to Port A (DB9 Connector). 
b) Check cable to host communications. 
c) Interface commands to unit are incorrect or communications are not 

established correctly. 

5. POOR TRANSMITTER PERFORMANCE 

a) Check correct transmit frequency programmed. 
b) Check transmitter carrier frequency. 
c) Check transmitter deviation. 
d) Check RF output power level. 

6. POOR RECEIVER PERFORMANCE 

a) Check correct receive frequency programmed. 
b) Check receive sensitivity. 
c) Check audio output level and DC bias to modem. 
d) Check mute threshold. 
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6.2 RECEIVER 

The following is a list of problem areas, and suggested checks that can be made to 
isolate any receiver specific problems that may have occurred. 

6.2.1 RECEIVE SENSITIVITY LOW 

1 Check mixer drive level by measuring DC bias developed across R27. 

2 Check for correct DC bias conditions and supply volts on RF Amp, Local Osc 
buffer, and IF Strip, compared to voltage charts. 

3 Ensure 44.545 MHz oscillator (part of NE615 IF IC) is within ± 250 Hz. This is 

best carried out by using a communications test set such as an IFR1200 or 
similar in receiver mode with frequency error displayed. 

4 Ensure that the local oscillator is netted to frequency by monitoring the Tx mixer 
injection with a pick up loop connected to a sensitive frequency counter of high 
stability. Adjust the VCXO frequency reference until correct L.O. frequency is 

observed. Note that the VCO and synthesiser use the VCXO as the frequency 
standard. Measure the Synthesiser LOCK signal to ensure the VCO is in phase 
lock. 

5 With a 50 ohm signal generator tuned to 455 kHz, apply signal via a 1nF 
capacitor to the inputs of the 1st and second IF Amp sections of the 615 IF IC 
and compare the level required to produce the correct RSSI level. 

6 With a 50 OHM signal generator tuned to 45.000 MHz, apply signal to the points 
defined on the IF test chart and compare RF level required to produce the 
reference RSSI level as specified at TP4. 

7 Apply signal frequency to the RF input connector at X2 and compare the level 
required to produce RSSI reference level at TP4 with that shown in the IF Level 
Chart. 

8 Reconnect the Antenna Diplexer and apply the signal generator to the Antenna 
terminal of the diplexer. Adjust the generator level to provide the same Rx mixer 
bias from applied RF signal as was noted in 7) above. The level required should 
be no more than 3 dB (Rx diplexer path loss) greater. 

Note that the RSSI signal provided by the IF IC is a fairly accurate logarithmic scale 
between 0.5 and 4VDC, providing about 0.5 VDC for each 10 dB of signal applied to the 
input of the IF Strip, and can be used as a reasonable measure of signal providing it is 
unmodulated and on center frequency at 455 kHz. 

© Copyright Trio Data Com Pty Ltd Page 103 

SP210 Parkland Street Nudgee SPS Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1024 Active 10/12/2014 Page 229 of 598



TC-900DR User Manual Issue 13 : February 2001 

6.2.2 RECEIVER LEVEL CHART 

The following chart lists the level (terminated) of a 50 OHM signal generator to produce 
2.0VDC of RSSI at TP4 when applied as specified to the point shown and at the 
frequency indicated. 

FREQUENCY 

455 kHz 
455 kHz 

455 kHz 
455 kHz 

45 MHz 
45 MHz 
45 MHz 
45 MHz 

CONNECTION POINT AND APPLICATION 

Pin 20 of IC U2 NE615 via 1nF 
Pin 18 of IC U2 NE615 via 1nF 
Pin 1(i/p) of IF Filter CF2 via 1nF 
Pin 14 of IC U2 NE615 via 1nF 

Rx i/p at X2 via coax direct 
Mixer i/p following R.F. Amp 
Mixer diode (D1) o/p across C100 
Junction of 1st & 2nd 45 MHz crystal filter 

NOM LEVEL 

-72 dBm 
-74 dBm 
-58 dBm 
-43 dBm 

-49 dBm 
-62 dBm 
-61 dBm 
-77 dBm 
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6.3 TRANSMITTER 

The following is a list of problem areas, and suggested checks that can be made to 
isolate any transmitter specific problems that may have occurred. 

1. NO TRANSMIT 

1. Check PTT circuit. 
2. Check unit is programmed within its operational range. 
3. Check if manual PTT (Rear Aux connector) keys transmitter. 
4. Check if any transmitter output is present. Tuning required? 

2. TRANSMITTER SPURIOUS EXCESSIVE 

The probable cause is dependent upon the nature of the spurious as follows: 

Carrier ± 910kHz. - IF detector signal (2x455) modulating or mixing with carrier. - 

Check 1n bypass on reference i/p to power control op-amp. Check bypasses on 
collectors and supply lines of low level transmitter stages, and L.O. buffer. 

Carrier ± 20.166 and/or 40.333. - Excessive harmonics of 20.166 crystal oscillator in 
121 MHz FM driver IC (U7). Check all pins of IC (U7) for correct DC conditions. Check 
all tuning inductors for 'normal Q', as 'soft' tuning will almost surely indicate an 
incorrect or faulty capacitor, or inductor. 

Carrier ± VCXO reference frequency (approximately 7 MHz). - Reference signal 
modulating VCO, or mixing with carrier in L.O.buffers. - Check Synthesiser supply 
bypasses, check for defective joints or components in and around the resistive divider 
at output of VCO. 

Note that it is imperative that low frequency divider products be attenuated before 
they can reach the base/emitter junctions of the L.O. buffer transistors where they can 
mix with the VCO frequency. 

Note also that poor SMD solder joints will provide nonlinear conductance and give rise 
to frequency mixing in this area. Check for faulty components or poor joints around 
the Synthesiser to VCO frequency control area, or VCO supply line bypassing. 

Excessive Transmitter power radiated or conducted to the area of the VCO can also 
cause spurious effects and may enhance the levels of otherwise acceptable levels of 
spurious. If this is suspected, check that ALL chassis securing bolts are fitted and tight 
on the RF deck, and that ALL bypass capacitors and chokes are fitted and correct in 
and around the final Tx stages. 
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3. TRANSMITTER POWER LOW OR UNSTABLE : 

1 Firstly - Ensure that ALL RF Deck mounting bolts are fitted and secure. 

2 Check that the feed resistors used for current indication on all stages of the final 
are of correct value and firmly in circuit. 

3 Check that the Tx L.O. buffer and post mixer buffers are correctly biased as per 
the voltage charts. 

4 If necessary disconnect the final stages from the Tx post mixer buffers by 
removing the solder bridge between Q5 and Q8, and with an appropriate 
instrument measure the RF power available from the Tx buffers to the final 
pre-driver. 
Note that the o/p impedance of the buffer is 50 OHM and must be measured by a 

50 OHM instrument. It is highly recommended that a measuring spectrum 
analyser be used here as this instrument will also display the relationship 
between the wanted signal and other spurious or unwanted mixing products. 
The nominal display seen at this point by a spectrum analyser is shown on the 
spectrum charts attached. 

5 To test the final stages separate from the buffers - inject a signal from a 50 OHM 
generator at Tx frequency into pre-driver (Q8) via C122. The level required to 
drive the final to full output is shown on the Tx level chart. 

6 Check that the current drawn by the driver transistor as measured across the 
feed resistor (TP28 to TP27) is within spec, and if not check and or replace the 
driver transistor or associated components as necessary. 

7 Check that the current drawn by each final transistor as indicated by the voltage 
across the 2.2 OHM (2x4.7 ohm in parallel) collector feed resistors (TP26 to TP28 
and TP29) is within the range stated in the voltage charts, and that both are 
within 10% of each other. If in error check components around final pair and 
replace final transistors as necessary. 

NOTE it is possible for power transistors to be partly defective due to current or 
thermal abuse, and the fact that the devices are actually drawing current does not 
always indicate that they are producing full power at the collector. 
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TX LEVEL CHART : 

Frequency Connection Point 
& Application 

Base band 

Base band 

Base band 

Base band 

121 MHz 

Final Tx 
frequency 

Data from modem section TP13 (4800 
baud) 

Applied data signal to modulator U7 pin 

3 (4800 baud level from modem) 

Audio signal to modulator TP32 

Audio signal to modulator U7- pin 4 

Signal level at TP18:A 

Output to diplexer connector X1 

Issue 13 : February 2001 

Level Remarks 

2 VD.0 

1 Vp-p 

0.84 VD.0 
60 mVp_p for VR3 set 
for maximum value 
400 mVp_p for VR3 set 
for minimum value 

1.3 VD.0 
0.5 Vp-p 

-5 dBm 

3W at maximum power 
setting 
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SECTION 7 

APPENDIX A 

DRAWINGS 

7 APPENDIX A DRAWINGS 

TC01-08-12 

TC01-08-11 

TC01-04-05 

TC01-00-05 

TC01-08-10 

TC01-00-10 

TC01-00-10 

TC01-00-10 

TC01-00-10 

TC01-00-10 

TC01-04-15 

TC01-05-10 

TC01-05-10 
Details 

TC01-05-16 

TC01-05-17 

TC01-05-12 

TC01-05-23 

TC01-05-19 

TC01-05-18 

DR9-BLOK 

Data Radio Mounting Details 

Data Radio Assembly Details 

Data Radio Basic Modem 9K6/4K8 Component Loading Details 

450DR / 900DR Packet Modem (2 sheets) 

PWB Manufacturing Details 900DR Data Radio - Radio Board (2 sheets) 

Data Radio Project Sheet 

Data Radio Final PA (AFC Fitted) 

Data Radio 121 MHz OSC (AFC Fitted) 

Data Radio - Synthesiser - VCO (AFC Fitted) 

Data Radio - NE6154K8/9K6 (AFC Fitted) 

850-930 MHz Antenna Diplexer Component Side Assembly 

Radio Board Top Side (C/S) Test Point & Adjustment Location Details 

Radio Board Bottom Side (S/S) Test Point & Adjustment Location 

Duplex Radio BER/S+N/N vs Sig 

AFC Alignment Setup - Block Diagram 

4800/9600 BPS Modem Functional Diagram 

Asynchronous Modem Functional Diagram 

Macro Block Diagram 

Radio Section - Modem Section Interface 

900MHz Radio Block Diagram 

RSSI Level cf Received Signal (typical) 
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SECTION 8 

APPENDIX B 

GLOSSARY of TERMS and ABBREVIATIONS 

8 APPENDIX B GLOSSARY 

ADC: Analogue to digital converter. 

AFC: Automatic frequency control. 

BER: Bit error rate. 

bps: Bits per second. 

C/DSMA: Carrier or data sense, multiple access scheme. 

COM: Common. 

CRC: Cyclic redundancy checksum. 

CTS: Clear to send. 

DAC: Digital to analogue converter. 

DCD: Data carrier detect. 

DCE: Data communications equipment. 

DFM4-9: Trio Data Com digital modem chipset. 

DIP: Dual in line package. 

DOTAC: Department of Transport and Communications. 

DSR: Data set ready. 

DTR: Data terminal ready. 

FCS: Frame check sequence. 

FEND: Frame end. 

FESC: Frame escape. 

FIFO: First in first out. 

FIR: Finite impulse response. 
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FM : Frequency modulation. 

FSK: Frequency shift keying. 

GPIB: General purpose interface bus. 

HADR_EN: High address enable signal. 

IC : Integrated circuit. 

I.F.: Intermediate frequency. 

i/p: Input. 

KISS: Keep it simple stupid. 

LADR_EN: Low address enable signal. 

MSB: Most significant bit. 

NVRAM: Non volatile RAM. 

NRZ: Non return to zero. 

NRZI: Non return to zero - inverted. 

o/p: Output. 

PCB: Printed circuit board. 

PLL: Phase locked loop. 

PMP: Point-to-multipoint. 

ppm: Parts per million. 

PTP: Point-to-point. 

PTT: Press to talk. 

RF : Radio frequency. 

RI : Ring indicate. 

R_select: RAM read select signal. 

SIO: Serial input/output. 

RSSI: Receive signal strength indication. 

RTS: Request to send. 

Rx : Receive. 

RXD: Receive data output. 

SCADA: Supervisory control and data acquisition. 

SLIP: Serial line interface protocol. 
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TC-900DR: Trio DataCom 900MHz full duplex data transceiver. 

TC-DFM9IP: Trio DataCom TC-900DR parameter programming software suite. 

TFEND: Transposed Frame End. 

TFESC: Transposed Frame Escape. 

TNC: Terminal node controller. 

Tx : Transmit. 

TXD: Transmit data in. 

VCO: Voltage controlled oscillator. 

W_select: RAM write select signal 
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2.9 

TECHNICAL DATA SHEET 

For 

SEWAGE PUMP STATION SP210 
Nudgee Beach 

Equipment Type: Impulse Suppressor 

Location: RTU Section 

Model Numbers: IS-50NX-C2 

Manufacturer: Polyphaser 

Supplier: Brisbane Water 
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01CINTIVI Ala PPSCES1 DATA KRUM= 
um= saa. c01 1I61 car s tic !REMIT( 
MUTER CORPORATION. TNE INFORMATION 

NOT TO SE CORM% RCINTOOLICED. RIMMED TO 
OR APPROPRIATED NT OTNERS WTOIONT t c COMM 
WRITTEN CONSENT Of POLTINASER CORPORATION. 

0.20 [05.2] 

MAXIMUM CHARACTERISTICS 
SURGE: 
50kA IEC 1000-4-5 8/20ps WAVEFORM 500 JOULES 

TURN ON: 
600Vdc ±20% 
TURN ON TIME: 
2.5ns FOR 2kV/ns 

FREQUENCY RANGE: 
125MHz TO 1GHz 

VSWR: 
51.1:1 OVER FREQUENCY RANGE 

INSERTION LOSS: 
S0.1c1E1 OVER FREQUENCY RANGE 
TEMPERATURE: 
-45T TO +85T STORAGE/OPERATING +50*C 

1.75 [44.5] 

1.50 [38.1] 

4 ANTENNA 
IS-50NX-C2 
125 to 220MHz a 375W 
220 to 700M)17 @ 125W 
70010 100054H7 © 50W 

Polyr,hctser 

EQUIPMENT 

REVISIONS 
REV LTR DATE ENG MKTG O.A. 

A 

B 

C 

01/30/96,, T. K. R. M. 

06/30/99g, K.C.B. T.G.F. R. M. 

01 /1 6/01 OH KCB PH RM 

11/18/02 sfl, LC SD LJ 

CUSTOMER APPROVAL DATE. 

ALL DIMENSIONS SHOWN ABOVE ARE FOR REFERENCE ONLY. 

DRAFTER 

J. CALLISTER 
DATE 

09/21/93 
P.O. SOS WOO. LINDEN. NV 611433-4000 (775) 707-7.511 MECH ENGINEER DATE 

DWG NO/PART NO/DESGRIP11CW 

ELEC ENGINEER DATE 

J. JONES 04/12/95 IS-50NX-C2 
MARKETING DATE CUSTOMER PRINT 

QUALITY DEPT DATE CAGE COOS FILE NAYS SCALE 

R. MATHEUS 04/12/95 61114 -C1 1/1 

FAX (775) 752-4476 

SHEET 

1 OF 1 
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2.10 

TECHNICAL DATA SHEET 

For 

SEWAGE PUMP STATION SP210 
Nudgee Beach 

Equipment Type: Radio/DC Converter 

Location: RTU Section 

Model Numbers: PB1H-2412G-CC 

Manufacturer: Powerbox 

Supplier: Brisbane Water 
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PBIH Series 
15-150 WATTS DC/DC SINGLE OUTPUT 

Features 
Wide selection of models 
4 input voltage ranges 
High efficiency 
Low output ripple 
Proven reliability 
Good thermal margins 

MI'imm 
41118MON=1. 11.=, MN, -:--- ........., c---,. ,,.. .....amm. .....rms. 4......... 

-41.21mgmlim"---- I 
011. 

Specifications OPERATING 
INPUT Efficiency 70%-89% 
Input voltage 12VDC (9.2-16) 

Safety isolation (1 minute) Type -12, 24, 48V input 24VDC (19-32) 
48VDC (38-63) Input - Output: 1500VAC 

110VDC (85-140) Input- Case: 1500VAC 

Output- Case: 500VAC 
Inrush current 20A max. for 110V only Type- 110V input 

OUTPUT Input- Output: 2000VAC 

Input- Case: 2000VAC 
Output voltage See table Output- Case: 500VAC 

Voltage adjustment ±10%, ±5% for PBIH-F Insulation resistance 50M (500VDC) Input - Case 

Output current See table Parallel operation Consult sales office for details 

Ripple & noise Output Volts x 1% + 50mV to -100mV pk-pk Remote control PBIH-R Series: 

Line regulation 0.8% over input range Open link: output normal 

Short link: output off 
Load regulation 0.9%, 0%-100% load 

ENVIRONMENTAL 
Temperature coefficient 0°C to 50°C, 0.03% per °C 

Operating temperature 0°C to 50°C full load 
Overvoltage protection O.V. clamp, PBIH-F 

Cooling Convection cooled Output shutdown, PBIH-G, J, M, R - input must 

be switched off for at least 305 to reactivate Storage temperature -20°C to +85°C 

Overcurrent protection Fold back - PBIH-F 

Current limiting, PBIH-G, J, M, R (PBIH-R series is 
Humidity 85% 

adjustable); PBIH110xxR models are not 

adjustable 

Shock 306, PBIH-F, G and 1 

Vibration (5Hz-10Hz, 10mm), 
Drift Output V x 0.5% + 15(mV) per 8 hrs after 1 hr 

warm-up 
(10Hz-50Hz) 2G, PBIH-F, G and I 

STANDARDS AND APPROVALS 
Rise Time 200mS max. - PBIH-F, M, R 

Safety Designed to UL1950 100mS max. - PBIH -G,1 (at 25°C) 

Holdup time 10mS (only 110V input) C-tick AS/NZS CISPR11 Group 1, Class A 

Remote sense PBIH-R Series only MECHANICAL 

Weight PBIH-F : 250g 

PBIH-G : 380g 

PBIH -J : 410g 

PBIH-M : 800g 

PBIH-R : 1.4kg 

powerbox 
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PBIH Series 
15-150 WATTS DC/DC SINGLE OUTPUT 

Selection Table 

MODEL 
NUMBER 

INPUT OUTPUT OUTPUT 
POWER 

MODEL 
NUMBER 

INPUT OUTPUT OUTPUT 
POWER 

MODEL 
NUMBER 

INPUT OUTPUT OUTPUT 
POWER 

PBIH-1205F 9.2-16V 5V 3A 15W PBIH-11012G 85-140V 12V 2.1A 25W PBIH-2424M 19-32V 24V 5A 100W 

PBIH-1212F 9.2-16V 12V 1.2A 15W PBIH-11015G 85-140V 15V 1.7A 25W PBIH-2448M 19-32V 48V 2A 100W 

PBIH-1215F 9.2-16V 15V 1A 15W PBIH-11024G 85-140V 24V 1.1A 25W PBIH-4805M 38-63V 5V 20A 100W 

PBIH-1224F 9.2-16V 24V 0.62A 15W PBIH-11048G 85-140V 48V 0.5A 25W PBIH-4812M 38-63V 12V 9A 100W 

PBIH-2405F 19-32V 5V 3A 15W PBIH -12051 9.2-16V 5V 8A SOW PBIH-4815M 38-63V 15V 7A 100W 

PBIH-2412F 19-32V 12V 1.2A 15W PB1H-12121 9.2-16V 12V 3.3A 50W PBIH-4824M 38-63V 24V 5A 100W 

PBIH-2415F 19-32V 15V 1A 15W P81H-12151 9.2-16V 15V 2.7A 50W PBIH-4848M 38-63V 48V 2A 100W 

PBIH-2424F 19-32V 24V 0.62A 15W PBIH-12241 9.2-16V 24V 1.7A SOW PBIH-11005M 85-140V 5V 20A 100W 

PBIH-4805F 38-63V 5V 3A 15W PBIH -12481 9.2-16V 48V 0.8A SOW PBIH-11012M 85-140V 12V 9A 100W 

PBIH -4812F 38-63V 12V 1.2A 15W PBIH-24051 19-32V 5V 10A 50W PBIH-11015M 85-140V 15V 7A 100W 

PBIH-4815F 38-63V 15V 1A 15W PBIH -24121 19-32V 12V 4.3A SOW PBIH- 11024M 85-140V 24V SA 100W 

PBIH-4824F 38-63V 24V 0.62A 15W PBIH-24151 19-32V 15V 3.4A SOW PBIH-11048M 85-140V 48V 2A 100W 

PBIH-11005F 85-140V 5V 3A 15W PBIH -24241 19-32V 24V 2.5A 50W PBIH-1205R 9.2-16V 5V 27A 150W 

PBIH-11012F 85-140V 12V 1.2A 15W PBIH -24481 19-32V 48V to SOW PBIH-1212R 9.2-16V 12V 13A 150W 

PBIH-11015F 85-140V 15V 1A 15W PBIH -48051 38-63V 5V 10A SOW PBIH-1215R 9.2-16V 15V 10A 150W 

PBIH-11024F 85-140V 24V 0.62A 15W PBIH -48121 38-63V 12V 43A SOW PBIH-1224R 9.2-16V 24V 6.5A 150W 

PBIH-1205G 9.2-16V 5V 5A 25W PBIH -48151 38-63V 15V 3.4A SOW PBIH-1248R 9.2-16V 48V 3.3A 150W 

PBIH-1212G 9.2-16V 12V 2.1A 25W PBIH -48241 38-63V 24V 2.5A SOW PBIH-2405R 19-32V 5V 30A 150W 

PBIH-1215G 9.2-16V 15V 1.7A 25W PBIH -48481 38-63V 48V 1A SOW PBIH-2412R 19-32V 12V 14A 150W 

PBIH-1224G 9.2-16V 24V 1.1A 25W PB1H-110051 85-140V 5V 10A SOW PBIH-2415R 19-32V 15V 11A 150W 

PBIH -1248G 9.2-16V 48V 0.5A 25W PB1H-110121 85-140V 12V 4.3A SOW PBIH-2424R 19-32V 24V 7A 150W 

PBIH-2405G 19-32V 5V 5A 25W PB1H-110151 85-140V 15V 3.4A SOW PBIH-2448R 19-32V 48V 3.5A 150W 

PBIH-2412G 19-32V 12V 2.1A 25W PBIH-110241 85-140V 24V 2.5A SOW PBIH-4805R 38-63V 5V 30A 150W 

PBIH-2415G 19-32V 15V 1.7A 25W PBIH-110481 85-140V 48V 1A SOW PBIH-4812R 38-63V 12V 14A 150W 

PBIH-2424G 19-32V 24V 1.1A 25W PBIH-1205M 9.2-16V 5V 18A 100W PBIH-4815R 38-63V 15V 11A 150W 

PBIH-2448G 19-32V 48V 0.5A 25W PBIH-1212M 9.2-16V 12V 9A 100W PBIH-4824R 38-63V 24V 7A 150W 

PBIH-4805G 38-63V 5V 5A 25W PBIH-1215M 9.2-16V 15V 7A 100W PBIH-4848R 38-63V 48V 3.5A 150W 

PBIH-4812G 38-63V 12V 2.1A 25W PBIH-1224M 9.2-16V 24V 4.5A 100W PBIH-11005R 85-140V 5V 30A 150W 

PBIH-4815G 38-63V 15V 1.7A 25W PBIH -1248M 9.2-16V 48V 2A 100W PBIH-11012R 85-140V 12V 14A 150W 

PBIH-4824G 38-63V 24V 1.1A 25W PBIH -2405M 19-32V 5V 20A 100W PBIH-11015R 85-140V 15V 11A 150W 

PBIH-4848G 38-63V 48V 0.5A 25W PBIH-2412M 19-32V 12V 9A 100W PBIH-11024R 85-140V 24V 7A 150W 

PBIH-11005G 85-140V 5V SA 25W PBIH-2415M 19-32V 15V 7A 100W PBIH -110488 85-140V 48V 3.5A 150W 

PBIH-F 

4-M3 

1 

Mato 3 

70t 0.3 

depth within 3mm 

t 0.5 

Dimensions in mm 

terminal No. 

1 0 V (DC in) 

2 +V (DC in) 

3 FG 

4 NO Connection 

5 -V out 

8 + V out 

Your dependable power partner - www.powerbox.com.au 
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Os 

PBIH Series 
15-150 WATTS SINGLE OUTPUT 

PBIH -G 

PBIH -,3 

PBIH -M 

PBIH -R 

Dimension in mm 

0 

31*" 

terminal No 

0 

C4 

0, 

01 

IMBEITIMMIMI011 
lemignocummi 

Dimension in mm 

135" 

depth within 3mm 

4-M9 
depth within 5mm 

terminal No. 

Dimension in mm 

01 

8 
9 
10 

Terminal No. 

1 

2 
3 
4 
5 
6 
7 

fr--48 

termina Na 

I01 

-30 no 118 

0 

0 

160 SO5 

8 
4-M3 
depth within 3mm 

16 
90' 

O 

Terminal Connection 

0 

1 

2 

3 

4 

5 

6 

7 

FG 

DC +V in 

OV in 

LFG 

NO 

NO 

-V out 
+V out 

Terminal Connection 

1 

2 

3 

FG 

DC +V in 

OV in 

4 LFG 

5 -V out 

6 +V out 
7 NC 

C( 0) 1, Terminal Connection 

1 +V out I 

2 +V out ( 

3 -V out 
4 -V out 

C 

5 FG 

6 -V in 4- M3 
depth within 8rnm 7 +V in 

7 

4 - M4 

140*" 

depth in 10mm BOTTOM 

.111 1 1 111 111 III III III 111 111 III III 11111111111i, 1.1 

tl 
ill 
Tr 

111 

Tr 

1111111111111PP11111111111111011P111110 

iiUUUUU U1J11 IJUUU1J1J1J1J1111 

.. L 

L 

e' 
1 

powerbox. 

Terminal Connection 

1, 2 +V out 
3 +S 

4 -S 

5, 6 -V out 
7 Remote 

Control 
8 DC +V in 

9 DC OV in 

10 FG 
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2.11 

TECHNICAL DATA SHEET 

For 

SEWAGE PUMP STATION SP210 
Nudgee Beach 

Equipment Type: Modem/Power Supply 

Location: RTU Section 

Model Numbers: PB251 

Manufacturer: Powerbox 

Supplier: Brisbane Water 
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PB251 Series 
220-330 WATTS DC UPS 

Features 
Ultra-low noise output 
Independent battery charging output 
DC output OK & battery OK alarms & LEDs 
Battery-LVD and alarm 
Over-temperature protection 
Battery fuse fail LED 

Specifications 
INPUT 

STANDARDS & APPROVALS 

Safety Complies with AS/NZS 60950, class 1, 

NSW Office of Fair Trading Approval N20602 Voltage: 190 to 264 vac, or 190 to 400VDC 

Line regulation: 0.2%typical EMC Emissions comply with AS/NZS CISPR11, 

Group 1, Class B. Complies with ACA EMC Current: 1.4A maximum 
Scheme, Safety & EMC Regulatory Compliance 

Inrush current: 10A maximum Marked 

Frequency: 45 to 65 Hz Isolation i/p-o/p 4242VDC for 1 minute 

OUTPUT i/p-ground 
o/p-ground 

2121VDC for 1 minute 
707VDC for 1 minute 

Voltage See table 
ALARMS & BATTERY FUNCTIONS 

Current See table 
Converter ON/OK alarm Indicated by voltage-free changeover relay 

Load regulation 0.5%typical contacts & 

Current limit type - load cct Constant current green LED ON=PSU OK 

Current limit type - batt. cct Constant current Battery low (& fuse) alarm 10.2 to 12.6V for 12V battery, adjustable 20.4 
to 25.2V for 24V battery, adjustable Indicated 
by voltage-free changeover relay contacts & 

Short circuit protection Indefi nite, auto-resetting 

Over-voltage protection 17.5 to 20V latching (13.8Vdc output) green LED: ON=BATT OK 

31.5 to 39V latching (27.6Vdc output) 
Low voltage disconnect 9.6 to 12V for 12V battery, adjustable 

Ripple & noise 28mVp-p (13.8Vdc output) 19.2 to 24V2 for 4V battery, adjustable 
100 MHz bandwidth 55mVp-p (27.6Vdc output) 

Charger over-load protection Auto-resetting electronic circuit breaker 
ENVIRONMENTAL 

Reverse polarity protection Internal battery fuse 
Operating temperature 0 to 70°C ambient with derating, 5...90% 

Battery to load voltage drop 0.2 to. 0.25V typical relative humidity 
(non-condensing) MECHANICAL 

Over-temperature protection Automatic & auto-resetting Case size 264Lx172Wx67 Hmm 

Cooling requirement Natural convection Case size with heatsink 264 Lx186Wx 67 Hmm 

Efficiency 80% minimum Rack size 232 Dx19"Wx2RUH 

Weight 1.9 kg 

Weight with heatsink 2.1 kg 

Weight (rack mounted version) 5.5 kg 

Selection Table 

MODEL 
NUMBER 

OUTPUT OUTPUT Note: Non standard battery 

VDC 'LOAD 'Barr POWER charging current available on 

PB251-12CM 13.8V 16A 2A 220W 
request. ie PB251-12CM-H-10 for 
10A. 

PB251-12CM-H 13.8V 20A 2A 275W 

PB251-24C M 27.6V 11A 2A 300W 

PB251-24CM-H 27.6V 12A 2A 330W 

PB251-12RML 13.8V 20A 4A 275W 

PB251-12B 13.8V 20A 4A 275W 

PB251-24RML 27.6V 12A 2A 330W 

powerbox 
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PB251 Series 
275-330 WATTS DC UPS 

Technical Illustrations 
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NOTES: 

I. 2RU A 19' rack enclosure per IEC 297 

2. Mounting slots are suitable for M6 hardware. 
3. Input connector Is a 10A Class 1 IEC 60320 Inlet 
4. 2 meter IEC mains cord with Australian plug is supplied with unit 
5. PB251-12B alarm terminal is D825 female. 
6. PB251-128 output and battery connector Is Hkose pn. HS 28R-4A. 

Mating connector is Hirose pn. HS 28P-4A (not supplied). 
7. PB251-RML alarm and output terminals are M3.5 screws 

suitable for ring or fork kap up to 8 mm wide. 

P8251-..RML ALARM AND OUTPUT TERMINALS 

L 

NO 

e 

NC 

DC OK 

NO I C NC 

BAIT OK 

1331 9 

I 
TTEAYI 

P8251-128 OUTPUT & BATTERY CONNECTOR 

PIN): +OUTPUT 

PIN2: - OUTPUT 

PIN3: + BATTERY 

P184: - BATTERY 

P8251-128 ALARM CONNECTOR 

Your dependable power partner - www.powerbox.com.au 

PINT COMMON 

CD PIN 6: DC OK (NC) 

PIN 15: BATTERY OK (NO) 
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2.12 

TECHNICAL DATA SHEET 

For 

SEWAGE PUMP STATION SP210 
Nudgee Beach 

Equipment Type: Level Probe 

Location: Common Control 

Model Numbers: 020130FSP 

Manufacturer: Multitrode 

Supplier: Multitrode Pty Ltd 
130 Kinston Road 
Underwood. QLD 4119 

Tel: 07 3340 7000 
Fax: 07 3340 7077 
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The MultiTrode Probe 
MultiTrode probes are 
unsurpassed for rugged 
reliability, cost effectiveness 
and simplicity. Designed 
for the tough, turbulent 
conditions found in water, 
sewage and industrial tanks 
and sumps, the probes can 
be found in the simplest and 
the most complex water 
and wastewater management 
systems around the world. 

Low maintenance 
Simple installation 
Excellent in turbulence 
Short & long term cost savings 

Environmentally friendly 
Safe, low sensing voltage 
Unaffected by fat, grease, 
debris and foam 
Positive pump cut-out 
Safe - MTISB Barrier 

Reliable in all conditions 
Operation is unaffected by build up of fat, 
grease debris and foam, which causes other 
systems such as floats, bubblers, pressure and 
ultrasonic transducers to fail. Turbulence does 
not affect the probe operation. The rugged, streamlined 
design eliminates tangling and is ideal for confined spaces. 

Positive pump cut-out 
Operational consistency is important to longevity, low 
maintenance and cost control. The positive pump cut-out 
ensures pumps are turned off at the same level every time. 
This avoids damage due to pump over run and the cost of 
additional control equipment. 

Safe for people and environment 
The extra low sensing voltage ensures operators and 
maintenance staff are protected. All MultiTrode products 
are environmentally safe, containing no mercury or other 
harmful contaminants. 

Cost savings 
The low cost of equipment, installation and maintenance 
makes MultiTrode one of the most efficient level control 
systems available. Plus robust construction and longevity 
ensures continued cost savings when compared to other 
systems on the market. 

M ULTITRODE www.multitrode.com 

Standard and custom probes 
MultiTrode manufactures a wide range of standard probes, 
from a single sensor (200mm) to a ten-sensor probe (1000mm 
increasing to a maximum of nine metres). Custom probes can 
be manufactured to suit your requirements. 

Installation 
Installation is straightforward. Probes are easy to install 
without entering the wet area. The probe is simply lowered 
in from the top and suspended by its own cable, using the 
mounting kit supplied. 

MTAK-1 Mounting Kit (Supplied) 

The mounting bracket is a standard 
accessory supplied with all 

multi-sensor probes (not 
standard with 0.2/1-xx 
single sensor probe). 

The MTAK-1 mounting bracket has 

an integral cleaning device. All metal 
components are stainless steel. 

MTAK-2 Mounting Kit (Optional extra) 

This extended bracket 
provides up to 300mm 
extra wall clearance. 
This bracket is not 
included as standard 
with probes. 

- 

Ordering Examples and Information 

Model 
Code 

Probe Sensor 
Length Separation 
(m/in) (mm/in) 

Cable 
Length* 
(m/ft) 

Number of 
Sensors 

0.2/1-10 0.2/8 N/A 10/33 1 

0.5/3-10 0.5/16 Aiii050/6 10/33 3 ti 

1.0/10-10 1/40 100/4 10/33 10 

1.5/10-30 1.5/60 X150/6 30/100 

2.0/10-30 2/80 200/8 30/100 10 

2.5/10-30 2.5/96 250/10 30/100 10 

3.0/10-30 3/115 300/12 30/100 10 

6.0/10-30 6/224 600/24 30/100 10 

9.0/10-30 9/368 900/40 30/100 10 

*Cable Length 10m/33ft or 30m/100ft 

Probe Length 
(meters) 

2.5 

Sensor Cable Length 
Points (meters) 

10 10 

MultiTrode Pty Ltd Australia 
Brisbane Technology Park 18 Brandt Street 

PO Box 4633 Eight Mile Plains Qld 4113 

Tel: +61 7 3340 7000 Fax: +61 7 3340 7077 

sales@multitrode.com.au 

MultiTrode Inc USA 

6560 East Rogers Circle 

Boca Raton Florida 33487 

Tel: +1 561 994 8090 Fax: +1 561 994 6282 

sales@multitrode.net 
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MultiTrode Probe Immersion Table 

mulbErode 
WATER WASTEWATER PUMP STATION TECHNOLOGY 

PVC and AVESTA 254-SMO stainless steel comprise the major, exposed surfaces dirt e MultiTrode 
probe, and have been operated and tested in the following chemicals. 

ACETIC ACID 50% Aqueous 

ADIPIC ACID Saturated Aqueous 

ALUMINIUM SULPHATE 27% 

AMMONIUM CARBONATE 50% Aqueous 

AMMONIUM HYDROXIDE All Concentrations 

AMMONIUM PHOSPHATE All Concentrations 

AMMONIUM SULPHATE All Concentrations 

AMMONIUM SULPHIDE All Concentrations 

AMYL ALCOHOL 

ANILINE HYDROCHLORIDE All Concentrations 

BARIUM HYDROXIDE All Concentrations 

BEER 

BORAX All Aqueous 

BORIC ACID All Aqueous 

CALCIUM NITRATE 50% Aqueous 

CHLORIC ACID 10% 

CHROMIC ACID 5% 

FORMIC ACID 
, 

Up to 50% Aqueous 

GELATINE All Concentratio 

GLUCOSE All 

GLYCERINE All Concentrations 

HYDROBROMIC ACID 50% AquaOus 

HYDROCYANIC ACID 100% I 
HYDROFLUORIC ACID 1% 

HYDROGEN PEROXIDE 3 Aqueous 

HYDROGEN SULPHIDE - ist Gas or Saturated Aqueous solution 

LACTIC ACID 18% Aqueous 

LEAD ACETATE All Concentrations 

MERCURY f 100% 

MILK Sour 

NITRIC ACID Up to 40% Aqueous 

OXALIC ACID 5% 

PHOSPHORIC ACID Up to 30% Aqueous 

POTASSIUM BICHROMATE 25% 

POTASSIUM CHLORATE 36% 

POTASSIUM CHROMATE All Concentrations 

POTASSIUM CYANIDE All Concentrations 

POTASSIUM PERMANGANATE 5-10% 

POTASSI6M PERSULPHATE Saturated 

POTASSIUM SULPHATE All Concentrations 

SODIUM ACETATE All Concentrations 

SODIUM BICARBONATE All Concentrations 

SODIUM BISULPHATE 5% 

SODIUM BISULPHATE 10% 

SODIUM CHLORATE 30% 

SODIUM FLUORIDE 5-10% 

SODIUM NITRATE All Concentrations 

SODIUM PHOSPHATE All Concentrations 

SODIUM SILICATE All Aqueous 

SODIUM SULPHATE All Concentrations 

SODIUM SULPHIDE 5% 

SODIUM SULPHITE 50% 

SODIUM THIOSULPHATE 16-25% 

SULPHUR DIOXIDE Technically Pure Anhydrous 

SULPHURIC ACID 98% 

SULPHUROUS ACID Saturated Aqueous 

TANNIC ACID All Aqueous 

TARTARIC ACID All Aqueous 

TURPENTINE OIL Technically Pure 

VINEGAR 4-5% 

YEAST All Aqueous 

Unless stated otherwise, all aqueous solutions are 100%. 

Note: MultiTrode probes can be used in many other aggressive applications and the list above is by no means complete. 

Leaders in Pump Station Management Technology www.multitrode.com 
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MULTITRODE MultiTrode Probe Specifications 

Materials: 

Sensors: 

Casing: 

Cable: 

Resin: 

Dimensions: 

Avesta 254 SMO high grade stainless steel alloy 

uPVC premium quality extruded tube 

PVC/PVC multi-core, purpose-manufactured 

Fast cure, low viscosity, and solvent free 

Compressive Strength (TM-45) 7 days at 25°C (77°F) 

Elastic Modulus in Compression (TM-45) 7 days at 25°C 

Flexural Strength (TM-46) 7 days at 25°C (77°F) 

TG (TM-22) 7 days at 25°C (77°F) 

32 mm (1 Y. in) diameter x specified length 

Mounting: via the supplied suspension/cleaning bracket inside the wet well 

* Mounting bracket not supplied with single-sensor probes 

= 60 N/mm2 

= 60 N/mm2 

= Specimen did not break under test 

= 30°C (86°F) 

Environmental Range: 0°C to +65°C (32°F to +149°F) 

Cable: 10-core 3-core Single-core 

Conductor Size 0.75mm2 0.75mm2 1.00mm2 

Strands/Conductor 24 2 30 

Ohms/km 25 : 25 20 

Ohms/mile 40 40 32 

* Other multi-core cables are available for non-standard probes 

Oversheath: 10-core 3-core Single-core 

Nominal diameter 11.2 mm nr 6.8 mm 6.8 mm 

Core Colours: White * 
r 

White * White 

Oversheath: Blue 

* All multi-core cables are printed: "1-0NE-1", '2-71410-2" = etc. every 200mm (7 in) 

Custom Probes: 

MultiTrode can manufacture custom probes to suit a particular application 
requirements, within the following limits 

No. of Sensors 

Sensor spacing 

Section length* 

Cable length 

25 sensors max. 

76.2 mm (3 in) min. 

3m (115 in) max. 

400m (1500 ft) max. 

* Note: Probes over 3m (10 feet) in length are made in sections. 

Custom probes are manufactured exactly to your 

Leaders in Pump Station Management Technology www.multitrode.corn 
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2.13 

TECHNICAL DATA SHEET 

For 

SEWAGE PUMP STATION SP210 
Nudgee Beach 

Equipment Type: Variable speed drive 

Location: Drive section 

Model Numbers: FC202 

Manufacturer: Danfoss 

Supplier: Danfoss 
Unit 3/8 Navigator Place 
Hendra Qld 4011 

Tel: 07 3292 3602 
Fax:07 3292 2122 
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VLT® AQUA Drive 
Instruction Manual 
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VLT® AQUA Drive 
Instruction Manual 
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VLT® AQUA Drive 
Instruction Manual 

0 ° . 0 

2) 1 How to Read this Instruction Manual 

VLT AQUA Drive 
FC 200 Series 

Software version: 1.33 

CE US 

This guide can be used with all FC 200 adjustable frequency drives 
with software version 1.33 or later. 

The current software version number can be read from 
par. 15-43 Software Version. 

MG.20.M7.22 - VL1® is a registered Danfoss trademark 1-1 
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1 How to Read this Instruction Manual 25f 
VLT® AQUA Drive 

Instruction Manual 

1.1.1 Copyright, Limitation of Liability and Revision Rights 

This publication contains information proprietary to Danfoss. By accepting and using this manual, the user agrees that the information contained herein 

will be used solely for operating equipment from Danfoss or equipment from other vendors provided that such equipment is intended for communication 

with Danfoss equipment over a serial communication link. This publication is protected under the copyright laws of Denmark and most other countries. 

Danfoss does not warrant that a software program produced according to the guidelines provided in this manual will function properly in every physical, 

hardware or software environment. 

Although Danfoss has tested and reviewed the documentation within this manual, Danfoss makes no warranty or representation, neither expressed nor 

implied, with respect to this documentation, including its quality, performance, or fitness for a particular purpose. 

In no event shall Danfoss be liable for direct, indirect, special, incidental, or consequential damages arising out of the use, or the inability to use information 

contained in this manual, even if advised of the possibility of such damages. In particular, Danfoss is not responsible for any costs, including but not 

limited to those incurred as a result of lost profits or revenue, loss or damage of equipment, loss of computer programs, loss of data, the costs to substitute 

these, or any claims by third parties. 

Danfoss reserves the right to revise this publication at any time and to make changes to its contents without prior notice or any obligation to notify former 

or present users of such revisions or changes. 

1.1.2 Available Literature for VLT® AQUA DriveFC 200 

VLT® AQUA Drive Instruction Manual MG.20.Mx.yy provides the neccessary information for getting the drive up and running. 

VLT® AQUA Drive High Power Instruction Manual MG.20.Px.yy provides the neccessary information for getting the HP drive up and running. 

VLT® AQUA Drive Design Guide MG.20.Nx.yy contains all the technical information about the drive and customer design and applications. 

VLT® AQUA Drive Programming Guide MN.20.Ox.yy provides information on how to program and includes complete parameter descriptions. 

VLT® AQUA Drive FC 200 Proflbus MG.33.Cx.yy 

VLT® AQUA Drive FC 200 DeviceNet MG.33.Dx.yy 

Output Filters Design Guide MG.90.Nx.yy 

VLT® AQUA Drive FC 200 Cascade Controller MI.38.Cx.yy 

Application Note MN20A102: Submersible Pump Application 

Application Note MN2013102: Master/Follower Operation Application 

Application Note MN20F102: Drive Closed-loop and Sleep Mode 

Instruction MI.38.Bx.yy: Installation Instruction for Mounting Brackets Enclosure type A5, Bi, B2, Cl and C2 IP21, IPSS or IP66 

Instruction MI.90.Lx.yy: Analog I/O Option MCB109 

Instruction MI.33.Hx.yy: Panel through mount kit 

x = Revision number 

yy = Language code 

Danfoss technical literature is also available online at 

www.danfoss.com/BusinessAreas/DtivesSolutions/Documentations/Technical+Documentabbahtm. 

1-2 MG.20.M7.22 - VLT® is a registered Danfoss trademark 
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VLT® AQUA Drive 
Instruction Manual 

1.1.3 Approvals 

2)aj 1 How to Read this Instruction Manual 

1.1.4 Symbols 

Symbols used in this Instruction Manual. 

NOTE! 

Indicates something to be noted by the reader. 

I Indicates a general warning. 

Indicates a high-voltage warning. 

Indicates a default setting 

MG.20.M7.22 - VLT0 is a registered Danfoss trademark 1-3 
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1 How to Read this Instruction Manual 

1-4 

2a VLT® AQUA Drive 
Instruction Manual 
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VLT® AQUA Drive 
Instruction Manual 2 Safety 

2 Safety 

2.1.1 Safety Note 

The voltage of the adjustable frequency drive is dangerous whenever connected to line power. Incorrect installation of the motor, 

adjustable frequency drive or serial communication bus may cause damage to the equipment, serious personal injury or death. Con- 

sequently, the instructions in this manual, as well as national and local rules and safety regulations, must be complied with. 

Safety Regulations 

1. The adjustable frequency drive must be disconnected from line power if repair work is to be carried out. Make sure that the line power supply 

has been disconnected and that the necessary time has passed before removing motor and line power plugs. 

2. The [STOP/RESET] key on the control panel of the adjustable frequency drive does not disconnect the equipment from line power and is thus 

not to be used as a safety switch. 

3. Correct protective grounding of the equipment must be established, the user must be protected against supply voltage, and the motor must be 

protected against overload in accordance with applicable national and local regulations. 

4. The ground leakage currents are higher than 3.5 mA. 

5. Protection against motor overload is set by par. 1-90 Motor Thermal Protection. If this function is desired, set par. 1-90 to data value [ETR trip] 

(default value) or data. value [ETR warning]. Note: The function is initialized at 1.16 x rated motor current and rated motor frequency. For the 

North American market: The ETR functions provide class 20 motor overload protection in accordance with NEC. 

6. Do not remove the plugs for the motor and line power supply while the adjustable frequency drive is connected to line power. Make sure that 

the line power supply has been disconnected and that the necessary time has passed before removing motor and line power plugs. 

7. Please note that the adjustable frequency drive has more voltage inputs than Ll, L2 and L3 when load sharing (linking of the DC intermediate 

circuit) and external 24 V DC have been installed. Make sure that all voltage inputs have been disconnected and that the necessary time has 

passed before commencing repair work. 

Installation at High Attitudes 

Installation at high altitude: 

380-480 V: At altitudes above 10,000 ft [3 km], please contact Danfoss Drives regarding PELV. 

525-690 V: At altitudes above 6,600 ft [2 km], please contact Danfoss Drives regarding PELV. 

Warning against Unintended Start 

1. The motor can be brought to a stop by means of digital commands, bus commands, references or a local stop, while the adjustable frequency drive 

is connected to line power. If personal safety considerations make it necessary to ensure that no unintended start occurs, these stop functions are not 

sufficient. 2. While parameters are being changed, the motor may start. Consequently, the stop key [RESET] must always be activated; following which 

data can be modified. 3. A motor that has been stopped may start if faults occur in the electronics of the adjustable frequency drive, or if a temporary 

overload or a fault in the supply line power or the motor connection ceases. 

Warning: 

Touching the electrical parts may be fatal - even after the equipment has been disconnected from line power. 

Also make sure that other voltage inputs have been disconnected, such as external 24 V DC, load sharing (linkage of DC intermediate circuit), as well as 

the motor connection for kinetic backup. 

MG.20.M7.22 - VLT5 is a registered Danfoss trademark 2-1 
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2 Safety 

2.1.2 General Warning 

VLT® AQUA Drive 
Instruction Manual 

Leakage Current 

The ground leakage current from the VLT AQUA Drive K 200 exceeds 3.5 mA. According to IEC 61800-5-1, a reinforced protective 

ground connection must be ensured by means of: a min. 0.016 in2 [10 mm2] Cu or 0.025 in2 [16 mm2] Al PE-wire, or an additional 

PE wire - with the same cable cross-section as the line power wiring - must be terminated separately. 

Residual Current Device 

This product can cause DC current in the protective conductor. Where a residual current device (RCD) is used for extra protection, only 

an RCD of Type B (time delayed) shall be used on the supply side of this product. See also RCD Application Note MN.90.GX.02. 

Protective grounding of the VLT AQUA Drive FC 200 and the use of RCDs must always follow national and local regulations. 

2.1.3 Before Commencing Repair Work 

1. Disconnect the adjustable frequency drive from line power. 

2. Disconnect DC bus terminals 88 and 89 

3. Wait at least the time mentioned above in the section General Warning. 

4. Remove motor cable 

2.1.4 Special Conditions 

Electrical Ratings: 

The rating indicated on the nameplate of the adjustable frequency drive is based on a typical 3-phase line power supply within the specified voltage, 

current and temperature ranges, which are expected to be used in most applications. 

The adjustable frequency drives also support other special applications, which affect the electrical ratings of the adjustable frequency 

drive. Special conditions that affect the electrical ratings might be: 

Single phase applications. 

High temperature applications which require derating of the electrical ratings 

Marine applications with more severe environmental conditions. 

Consult the relevant clauses in these instructions and in the VLTe AQUA Drive Design Guide for information about the electrical ratings. 

Installation requirements: 

The overall electrical safety of the adjustable frequency drive requires special installation considerations regarding: 

Fuses and circuit breakers for overcurrent and short-circuit protection 

Selection of power cables (line power, motor, brake, load sharing and relay) 

Grid configuration (IT,TN, grounded leg, etc.) 

Safety of low-voltage ports (PELV conditions). 

Consult the relevant clauses in these instructions and in the VL7* AQUA Drive Design Guide for information about the installation requirements. 

2.1.5 Caution 

The adjustable frequency drive DC link capacitors remain charged after power has been disconnected. To avoid an electrical shock 

hazard, disconnect the adjustable frequency drive from line power before carrying out maintenance. Wait at least as follows before 

doing service on the adjustable frequency drive: 
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Voltage (V) 
I 

Min. Waiting Time (Minutes) 

200 - 240 

380 - 480 

525-600 

525-690 
I 

4 15 20 30 40 I 

0.34-5 hp [0.25-3.7 
kW] 

7.5-60 hp [5.5-45 kW] 

1 

0.5-10 hp [0.37-7.5 
kW] 

15-125 hp [11-90 kW] 150-350 hp [110-250 
kW] 

450-1350 hp [315- 
1000 kW] 

1-10 hp [0.75 kW-7.5 
kW] 

15-125 hp [11-90 kW] 

15-125 hp [11-90 kW] 60-550 hp [45-400 kW] 600-1600 hp [450- 
1200 kW] 

Be aware that there may be high voltage on the DC link even when the LEDs are turned off. 

2.1.6 Avoid Unintended Start 

NOTE! 

While the adjustable frequency drive is connected to line power, the motor can be started/stopped using digital commands, bus commands, references 

or via the Local Control Panel. 

Disconnect the adjustable frequency drive from line power whenever personal safety considerations make it necessary to avoid an unintended 

start. 

To avoid unintended start, always activate the [OFF] key before changing parameters. 

Unless terminal 37 is turned off, an electronic fault, temporary overload, a fault in the line power supply, or lost motor connection may cause a 

stopped motor to start. 

2.1.7 IT Line Power 

IT line power 

Do not connect adjustable frequency drives with RFI filters to line power supplies with a voltage between phase and ground of more 

than 440 V for 400 V drives and 760 V for 690 V drives. 

For 400 VT IT line power and delta ground (grounded leg), AC line voltage may exceed 440 V between phase and ground. 

For 690 VT IT line power and delta ground (grounded leg), AC line voltage may exceed 760 V between phase and ground. 

par. 14-50 RFI I can be used to disconnect the internal RFI capadtors from the RFI filter to ground. 

2.1.8 Disposal Instructions 

Equipment containing electrical components may not be disposed of together with domestic waste. 

It must be separately collected with electrical and electronic waste according to local and currently valid leg- 

islation. 
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2.1.9 Safe Stop of the Adjustable Frequency Drive (optional) 

For versions fitted with a safe stop terminal 37 input, the adjustable frequency drive can perform the safety function Safe Torque Off(As defined by draft 

CD IEC 61800-5-2) or Stop Category 0 (as defined in EN 60204-1). 

It is designed and deemed suitable for the requirements of Safety Category 3 in EN 954-1. This function is called safe stop. Prior to integrating and using 

safe stop in an installation, a thorough risk analysis must be carried out on the installation in order to determine whether the safe stop functionality and 

safety category are appropriate and sufficient. In order to install and use the Safe Stop function in accordance with the requirements of Safety Category 

3 in EN 954-1, the related information and instructions of the VLT AQUA Drive Design Guide MG.20.NX.YY must be followed! The information and 

instructions contained in the Instruction Manual are not sufficient for a correct and safe use of the safe stop functionality! 

Pr Of- and Zortifiziorungsslolla 
ice EIG-PROFZERT 

Tmnddim 
14 of, me, Ow Gowen 
egig:101 dal poevail. 

Nome and edam. of the 
holder of the seas:ale: 
lcudonser) 

Nome sod cadrea al dor 
manolodurer: 

Ref. of cur...nee 

Product designofion: 

Type: 

Wended purpose. 

Tertinp based on: 

BGIA 
ItoBerufsgenossonschaftliches 
Institut .Or Asbeitsachutz 

Type Test Certificate 

Donfoss Drives A/S, Ulnees 1 

DK-6300 Groasten, Monomeric 

Denims Drives NS, Ulnaes 1 

DK-6300 Groasten, Denemark 

Rel. of Tr* and Ceriificalktn Body: 
APf/Kbh VE -Ns 2003 23220 

Houpherbord der onverblidlon 
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05 06004 
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13.04.2005 
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WO Automation Drive FC 302 

Implementation of safety function Stop' 
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EN 61800. 3,2001 -02, 
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Wdh correct wiring a category 3 occorcfmg to DIN EN 954-1 is reached for the safety 
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The Imo tested corrediet with the provisions laid dawn in the &active 93/37/EC (Mothinsryl. 
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0 

3.1.1 Type Code String - Medium Power 

3 Introduction 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 

FC- 2 2 P 
-F1 

H xlx1A1 B 
1308A484.10 

Description Pos.: Possible choice 
!Product group & VLT Series 1-6 FC 202 - 

Power rating 7-10 0.34-1600 hp 10.25-1200 kW] 
!Number of phases 11 Three phases (T) I 

AC line voltage 11-12 

S2: 220-240 V AC single phase 
S4: 380-480 V AC single phase 
T 2: 200-240 V AC 

T 4: 380-480 V AC 

T 6: 525-600 V AC 

T 7: 525-690 V AC 

Enclosure 13-15 

E20: IP20 
E21: IP 21/NEMA Type 1 

E55: IP 55/NEMA Type 12 

E2M: IP21/NEMA Type 1 w/ line power shield 
E5M: IP 55/NEMA Type 12 w/ line power shield 
E66: IP66 
F21: IP21 kit without backplate 
G21: IP21 kit with backplate 
P20: IP20/chassis with backplate 
P21: IP21/NEMA Type 1 w/ backplate 
P55: IP55/NEMA Type 12 w/ backplate 

RFI filter 16-17 

HX: No RFI filter 
HI: RFI filter class Al/B 
H2: RFI filter class A2 
I-13: RFI filter class Al/B (reduced cable length) 
H4: RFI filter class A2/A1 

Brake 18 

X: No brake chopper included 
B: Brake chopper included 
T: Safe Stop 
U: Safe + brake 

Display 19 

G: Graphical Local Control Panel (GLCP) 
N: Numeric Local Control Panel (NLCP) 
X: No Local Control Panel 

'Coating PC 20 
X. No coated PCB 

C: Coated PCB I 

Line power option 21 

D: Loadsharing 
X: No line power disconnect switch 
8: Line Power Disconnect + Loadsharinq 

'Cable entries 22 
X: Standard cable entries 
0: European metric thread in cable entries 

23 Reserved 
(Software release 24-27 Current software version I 

Software language 28 

Table 3.1: Type code description. 
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Description Pos.: Possible choice 

A options 29-30 

AX: No options 
A0: MCA 101 Profibus DP VI 
A4: MCA 104 Device Net 
AN: MCA 121 Ethernet IP 

B options 31-32 

BX: No option 
BK: MCB 101 General purpose I/O option 
BP: MCB 105 Relay option 
BO:MCB 109 Analog I/O option 
BY: MCO 101 Extended Cascade Control 

ICo options 33-34 CX: No options I 

Cl options 35 
X: No options 
5: MCO 102 Advanced Cascade Control 

IC option software 36-37 )0(: Standard software 

D options 38-39 
DX: No option 
DO: DC backup 

The various options are described further in this Design Guide. 

Table 3.2: Type code description. 
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3.1.2 Adjustable Frequency Drive Identification 

3 Introduction 

Below is an example of an identification label. This label is situated on the adjustable frequency drive and shows the type and the options with which the 

unit is equipped. See table 2.1 for details of how to read theType code string (T/C). 

VLT 
0 AQUA 

wwwdantoss.com 
Limed 71IXI El 34261Ind. Contr. Eq. 
Sao manual for praline 

TIC: FC202P55KT4E21H1xwoocxernmAxexc 

P/N: 13187982 0 /N. 0000000396 

IN: 31340-460 V 50/60 1.1210/92 A 
OUT: 340-Vin 0-1000 Ho 106/105 A 73.4/72.7 kVA 
Type If IP21 limb. 46.C/113.F 

MADE IN DENMARK 

CAUTION: 
SEE MANUAL / VOIR MANUEL 

WARNING: 
STORED CHARGE DO NOT TOUCH UNTIL 

min. AFTER DISCONNECTION 
CHARGE RESIDUELLE, ATTENDRE 
15 min APRES DECONNEXION 

1105,187 

Figure 3.1: This example shows an identification label for the VLT AQUA Drive. 

Please have T/C (type code) number and serial number ready before contacting Danfoss. 

3.1.3 Abbreviations and Standards 

Abbreviations: Terms: 
l a Acceleration 

AWG American wire gauge 
Auto Tune Automatic Motor Ti 

°C Celsius 

SI units: I-P units: 
20k Is2 

IL. 
. 

I Current A :AIME 
Liu Current limit 

MIt Joule Energy -...tn 
°F Fahrenheit 

Sim_ FC Adjustable Fregileallie 11.1.11.111111111111.11.11111MIMEIMIMI 
f Frequency Hz Hz 

kH kkiiii11.1 Illir -a :- - - -i Kilohertz kHz 111111111P 
LCP Local Control Panel 

11811118111MANIIINEMAIIIIMIIPIr MilliampeW- - -- - - --vail 
ms Millisecond 

IIMPIPIPWIF- Minute 
MCT Motion Control Tool 

AMIN MPIIIIIIIIIr M-r Motor Type Dependent WaElIMIM.,-+Ni.1 VI 
_ 

Nm Newton meters in-lbs 

WM' ikratIll.PRIMIPF Nominal motor current "'111M 
fM,N Nominal motor frequency 

111111111i. PM,N Nominal motor powegaiwitigagv: ---- - - ... . - IMMO 
UM,N Nominal motor voltage 

Parametet .111V- par. 
PELV Protective Utra Voltage 
Watt Power 

) emlimowimi.Low ir- . , W Ake Btu/hilir ill 
Pascal Pressure Pa = N/m2 psi, psf, ft of water ,....... MIMI. IINV Rated Inverter Output COW iiIIMMI 
RPM Revolutions Per Minute ow- 
SR Size Related AI 111111, 11=111 
T Temperature C F 

t 
m 

1-,_im 

Time, s s, hr ME 
Torque limit I U Voltage IIMMIII0 V V 11.111 

Table 3.3: Abbreviation and standards table. 
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VLT® AQUA Drive 
Instruction Manual 4 Mechanical Installation 

4.1 Before. Starting 
4.1.1 Checklist 

When unpacking the adjustable frequency drive, make sure that the unit is undamaged and complete. Use the following table to identify the packaging: 

Enclosure 

type: 

A2 

(IP 20/ 21) 

A3 

(IP 20/21) 

A5 

(IP 55/ 66) 

B1/83 

(IP20/ 21/ 55/ 66) 

B2/B4 

(IP20/ 21/ 55/66) 

C1/C3 

(IP20/21/ 55/66) 

C2/C4 

(IP20/21/ 55/66) 

4,411111110 

11101110111r0 (-) 

s,c i .; - 

00 0 0 0 

1X60.272.10 

Unit size (kW): 

5.5-11/ 15/ 18.5-30/ 37-45/ 
200-240 V 0.25-3.0 3.7 0.25-3.7 

5.5-11 15-18.5 22-30 37-45 

11-18.5/ 22-30/ 37-55/ 75 - 90/ 
380-480 V 0.37-4.0 5.5-7.5 0.37-7.5 

11-18.5 22-37 45-55 75-90 

11-18.5/ 22-37/ 45-55/ 75 - 90/ 
525-600 V 0.75-7.5 0.75-7.5 

11-18.5 22-37 45-55 75-90 

-/ 11-30/ -/ 37-90/ 
525-690 V - - 

Table 4.1: Unpacking table 
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Please note that a selection of screwdrivers (phillips or cross-thread screwdriver and tors), a side-cutter, drill and knife is also recommended to have 

handy for unpacking and mounting the adjustable frequency drive. The packaging for these enclosures contains, as shown: accessory bag(s), documen- 

tation and the unit. Depending on options fitted, there may be one or two bags and one or more booklets. 
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4.2.1 Mechanical Front Views 
A2 A3 A5 B1 B2 B3 B4 Cl C2 C3 C4 

....1.--- 
.-;-..-.... 

..I. 

ei..4g 

006C 
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' 
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7 
- 

. -- 

IP20/21* IP20/21* IP55/66 IP21/55/66 IP21/55/66 IP20/21* IP20/21* IP21/55/66 IP21/55/66 IP20/21* IP20/21* 

-. 
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a t 
Imakrts.ia 

Figure 4.2: Top and bottom mounting holes. (B4+C3+C4 only) 

__, 
ii..1 

13011.848.11 

Figure 4.1: Top and bottom mounting holes. 

Accessory bags containing necessary brackets, screws and connectors are induded with the drives upon delivery. 

All measurements in mm. 

* IP21 can be established with a kit as described in the section: IP 21/ IP 4X/ TYPE 1 Enclosure Kit in the Design Guide. 
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Mechanical dimensions 
(Frame size (kW): A2 A3 AS 81 82 B3 B4 Cl C2 C3 C4 

200-240 V 
380-480 V 
525-600 V 
525-690 V 

T2 
T4 
T6 
17 

0.25-3.0 
0.37-4.0 

3.7 
5.5-7.5 
0.75-7.5 

- 

0.25-3.7 
0.37-7.5 
0.75-7.5 

- 

5.5-11 
11-18.5 
11-18.5 

- 

15 
22-30 
22-30 
11-30 

5.5-11 
11-18.5 
11-18.5 

- 

15-18.5 
22-37 
22-37 

- 

18.5-30 
37-55 
37-55 

- 

37-45 
75-90 
75-90 
37-90 

22-30 
45-55 
45-55 

- 

37-45 
75-90 
75-90 

- 

I IP 
NEMA 

20 
Chassis 

21 

Type 1 

20 
Chassis 

21 

Type 1 

55/66 
Type 12 

21/ 55/66 
Type 1/12 

21/55/66 
Type 1/12 

20 
Chassis 

20 
Chassis 

21/55/66 
Type 1/12 

21/55/66 
Type 1/12 

20 
Chassis 

20 
Chassis 

Height (mm) 
. 

I Enclosure A** 246 372 246 372 420 480 650 350 460 680 770 490 600 I 

..with de-couplinq plate A2 374 - 374 - - - - 419 595 - - 630 800 

IBackplate Al 268 375 268 375 420 480 650 399 520 680 770 550 660 I 

Distance between mount. 
holes 

a 257 350 257 350 402 454 624 380 495 648 739 521 631 

'Width (mm) I 

Enclosure B 90 90 130 130 242 242 242 165 231 308 370 308 370 
575-1 
370 

'With one C option B 130 130 170 170 242 242 242 205 231 308 370 308 

Backplate 13 90 90 130 130 242 242 242 165 231 308 370 308 

Distance between mount. 
holes 

b 70 70 110 '110 215 210 210 140 200 272 334 270 330 

Depth (mm) 
Without option A/B C 205 205 205 205 200 260 260 248 242 310 335 333 333 

With option A/B C* 220 220 220 220 200 260 260 262 242 310 335 333 333 

(Screw holes (mm) 
c 8.0 8.0 8.0 8.0 8.2 12 12 8 - 12 12 - - 

'Diameter 0 d 11 11 11 11 12 19 19 12 - 19 19 - - I 

Diameter 0 e 5.5 5.5 5.5 5.5 6.5 9 9 6.8 8.5 9.0 9.0 8.5 8.5 

I f 9 9 9 9 9 9 9 7.9 15 9.8 9.8 17 17 

Max weight 
(kg) 4.9 5.3 6.6 7.0 14 23 27 12 23.5 45 65 35 50 

* Depth of enclosure will vary 
** The free space requirements 

with different options installed. 
are above. and below the bare enclosure height measurement A. See section 3.2.3 for further information. 

SP210 Parkland Street Nudgee SPS Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1024 Active 10/12/2014 Page 271 of 598



VLT1' AQUA Drive 
Instruction Manual 

4.2.3 Mechanical Mounting 

All IP20 enclosure sizes as well as IP21/ IP55 enclosure sizes except A2 and A3 allow side-by-side installation. 

4 Mechanical Installation 

If the IP 21 Enclosure kit (130B1122 or 130B1123) is used on enclosure A2 or A3 there must be a minimum of 2 in [50 mm] of dearance between 

drives. 

For optimal cooling conditions, allow a free air passage above and below the adjustable frequency drive. See table below. 

Air passage for different enclosures 

a 

Enclo- 

sure: 
A2 A3 A5 B1 B2 B3 B4 Cl C2 C3 C4 

a (mm): 100 100 100 200 200 200 200 200 225 200 225 

4 

b 

b (mm): 100 100 100 200 200 200 200 200 ,225 200 225 

1. Drill holes in accordance with the measurements given. 

2. You must provide screws suitable for the surface on which you want to mount the adjustable frequency drive. Re-tighten all four screws. 

Table 4.2: Mounting frame sizes A5, Bl, B2, B3, B4, Cl, C2, C3 and C4 on a non-solid back wall, the drive must be provided with a backplate A due to 

insufficient cooling air over the heatsink. 

For heavier drives (B4, C3, C4), use a lift. First wall-mount the 2 lower bolts, then lift the drive onto the lower bolts. Finally, fasten the drive against the 

wall with the 2 top bolts. 
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4 Mechanical Installation 

4.2.4 Safety Requirements for Mechanical Installation 

VLT® AQUA Drive 
Instruction Manual 

Pay attention to the requirements that apply to integration and the field mounting kit. Follow the information in the list to avoid serious 

damage or injury, especially when installing large units. 

The adjustable frequency drive is cooled by air circulation. 

To protect the unit from overheating, it must be ensured that the ambient temperature does not exceed the maximum temperature stated for the 

adjustable frequency drive, and that the 24-hour average temperature is not exceeded. Locate the maximum temperature and 24-hour average in the 

paragraph Derating for Ambient Temperature. 

If the ambient temperature is in the range of 113°-131°F [45°-55°C], derating of the adjustable frequency drive will become relevant, see Derabng for 

Ambient Temperature. 

The service life of the adjustable frequency drive is reduced if derating for ambient temperature is not taken into account. 

4.2.5 Field Mounting 

For field mounting the IP 21/IP 4X top/,TYPE 1 kits or IP 54/55 units are recommended. 

4.2.6 Panel Through Mounting 

A Panel Through Mount Kit is available for adjustable frequency drive series , VLT Aqua Drive and. 

In order to increase heatsink cooling and reduce panel depth, the adjustable frequency drive may be mounted in a through panel. Furthermore, the built- 

in fan can then be removed. 

The kit is available for enclosures A5 through C2. 

NOTE! 

This kit cannot be used with cast front covers. No cover or IP21 plastic cover must be used instead. 

Information on ordering numbers is found in the Design Guide, section Ordering Numbers. 

More detailed information is available in the Panel Through Mount Kit instruction, M1.33.HLYY, where yy=language code. 

4-6 MG.20.M7.22 - VLT® is a registered Danfoss trademark 

SP210 Parkland Street Nudgee SPS Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1024 Active 10/12/2014 Page 273 of 598



VLT' AQUA Drive 
Instruction Manual 

5.1 How to Connect 

5.1.1 Cables General 

5 Electrical Installation 

NOTE! 

Always comply with national and local regulations on cable cross-sections. 

Details of terminal tightening torques. 

Powe (kW) Torque (Nm) 

Enclosure 200-240 V 380-480 V 525-600 V Line power Motor 
DC connec- 

bon 
Brake Ground Relay I 

A2 0.25-3.0 0.37-4.0 1.8 1.8 1.8 1.8 3 0.6 
A3 3.7 5.5-7.5 0.75-7.5 1.8 1.8 1.8 1.8 3 0.6 
AS 0.25-3.7 0.37-7.5 0.75-7.5 1.8 1.8 1.8 1.8 3 0.6 
B1 5.5-11 11-18.5 - 1.8 1.8 1.5 1.5 3 0.6 1 

B2 
15 

22 
30 

- 

- 

4.5 
4.52) 

4.5 
4.52) 

3.7 
3.7 

3.7 
3.7 

3 

3 

0.6 
0.6 

B3 5.5-11 _ 11-18.5 11-18.5 1.8 1.8 1.8 1.8 3 0.6 1 

B4 15-18.5 22 - 37 22 - 37 4.5 4.5 4.5 4.5 3 0.6 
Cl 18.5-30 37 - 55 - 10 10 10 10 3 0.6 I 

Q 37 
45 

75 

90 
_ 

14 

24 
14 

24 

14 

14 

14 

14 

3 

3 

0.6 
0.6 

22- 45- 45 -* 

30 55 55 
10 10 10 10 3 0.6 

C4 
37 - 

45 
75 - 

90 
75 - 

90 
14 

24' 
14 

24' 
14 14 3 0.6 

Table 5.1: Tightening of terminals 

1. For different cable dimensions x/y where x50.147 in2 [95 mm2] and yN0.147 in2 [95 mm2]. 

2. Cable dimensions above 25 hp [18.5 kW] a 0.0542 in2 [35 mm2] and below 30 hp [22 kW] 5 0.0155 in2 [10 mm2] 

5.1.2 Power and Control Wiring for Unshielded Cables 

Induced Voltage! 

Run motor cables from multiple drives separately. Induced voltage from output motor cables run together can charge equipment 

capacitors even with the equipment turned off and locked out. Failure to run output cables separately could result in death or serious 

injury. 

Run drive input power, motor wiring, and control wiring in three separate metallic conduits or raceways for high frequency noise 

isolation. Failure to isolate power, motor, and control wiring could result in less than optimum controller and associated equipment 

performance. 

Because the power wiring carries high frequency electrical pulses, it is important that input power and motor power are run in separate conduit. If the 

incoming power wiring is run in the same conduit as the motor wiring, these pulses can couple electrical noise back onto the building power grid. Control 

wiring should always be isolated from the high voltage power wiring. 

When shielded/armored cable is not used, at least three separate conduits must be connected to the panel option (see figure below). 

Power wiring into the enclosure 
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5 Electrical Installation 

Power wiring from the enclosure to the motor 

Control wiring 

VI_T® AQUA Drive 
Instruction Manual 

Figure 5.1: Power and control wiring connection 

Separate Conduit 
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VLI* AQUA Drive 
Instruction Manual 

5.1.3 Grounding and IT Line Power 

5 Electrical Installation 

The ground connection cable cross-section must be at least 0.016 in2 [10 mm2]or 2 rated line power wires terminated separately 

according to EN 50178 or 1EC 61800-5-1 unless national regulations specify differently. Always comply with national and local regula- 

tions on cable cross-sections. 

The line power is connected to the main disconnect switch if this is included. 

NOTE! 

Make sure that the AC line voltage corresponds to the AC line voltage of the adjustable frequency drive nameplate. 

3 Phase 
power 
input 

Figure 5.2: Terminals for line power and grounding. 

1308A026.10 

IT Line Power 

Do not connect 400 V adjustable frequency drives with RFI filters to line power supplies with a voltage between phase and ground of 

more than 440 V. 

For IT line power and delta ground (grounded leg), AC line voltage may exceed 440 V between phase and ground. 
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Enclosure: 
A2 

(IP 20/IP 21) 
A3 

(IP 20/IP 21) 
A.5 

(IP 55/IP 66) 

B1 

(IP 21/IP 55/IP 
66) 

B2 
(IP 21/IP 55/IP 

66) 

B3 
(IP 20) 

B4 
(IP 20) 

Cl 
(IP 21/IP 55/66) 

C2 

(IP 21/IP 55/66) 
C3 

(IP 20) 
C4 

(IP20) 

!I. 
1.$. 

.... :: . 

r 

10 
-Wi. L 

-. 
IY4.161.11 IIPMP1311 

tow.. ... 
wa.... or. era.. - 

Motor size (kW,: 
200-240 V 0.25-3.0 3.7 1.1-3.7 5.5-11 15 5.5-11 15-18.5 18.5-30 37-45 22-30 37-45 

380-480 V 0.37-4.0 5.5-7.5 1.1-7.5 11-18.5 22-30 11-18.5 22-37 37-55 75-90 45-55 75-90 

525-600 V 1.1-7.5 1.1-7.5 11-18.5 22-30 11-18.5 22-37 37-55 75-90 45-55 75-90 

525-690 V 

Goto: 5.1.6 5.1.7 
11-30 
5.1.8 5.1.9 

37-90 
5.1.10 

Table 5.2: Line Power Wiring Table. 
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VLT1 AQUA Drive 
Instruction Manual 

5.1.5 AC Line Input Connections for A2 and A3 

5 Electrical Installation 

130BA261.10 

Figure 5.3: First mount the two screws on the mounting plate, slide it into place and tighten fully. 

130BA262.10 
Figure 5.4: When mounting cables, first mount and tighten ground cable. 

The ground connection cable cross-section must be at least 0.016 in2 (10 mm2} or 2 rated line power wires terminated separately 

according to EN 50178/IEC 61800-5-1. 
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5 Electrical Installation 
VLT® AQUA Drive 

Instruction Manual 

Figure 5.5: Then mount line power plug and tighten wires. 

Figure 5.6: Finally, tighten support bracket on line power wires. 

1306A264.10 

NOTE! 

With single phase A3 use Ll and 1.2 terminals. 
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VI:112) AQUA Drive 
Instruction Manual 

5.1.6 AC Line Input Connections for A5 

5 Electrical Installation 

Figure 5.7: How to connect to line power and grounding without a line power disconnect switch. Note that a cable clamp is used. 

Figure 5.8: How to connect to line power and grounding with a line power disconnect switch. 

NOTE! 

With single phase A5 use LI. and L2 terminals. 
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5 Electrical Installation 

5.1.7 AC Line Input Connections for Bl, B2 and B3 

Figure 5.9: How to connect to line power and grounding for 

131 and B2 

VLT® AQUA Drive 
Instruction Manual 

Figure 5.10: How to connect to line power and grounding 

for 83 without RFI. 

Figure 5.11: How to connect to line power and grounding 

for B3 with RFI. 

NOTE! 

With single phase BI use LI and L2 terminals. 

NOTE! 

For correct cable dimensions, please see the section General Specifications at the back of this manual. 
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5.1.8 AC Line Input Connections for B4, Cl and C2 

Figure 5.12: How to connect to line power and grounding 

5.1.9 AC Line Input Connections for C3 and C4 

Figure 5.14: How to connect C3 to line power and ground- 

ing. 

5.1.10 How to Connect Motor - Introduction 

5 Electrical Installation 

9. 

Figure 5.13: How to connect to line power and grounding 

for Cl and C2. 

Figure 5.15: How to connect C4 to line power and ground- 

See section General Specifications for correct dimensioning of motor cable cross-section and length. 

Use a shielded/armored motor cable to comply with EMC emission specifications (or install the cable in a metal conduit, see section Power and 

Control Wiring for Unshielded Cables). 

Keep the motor cable as short as possible to reduce the noise level and leakage currents. 
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Connect the motor cable shield/armor to both the decoupling plate of the adjustable frequency drive and to the metal of the motor. (The same 

applies to both ends of the metal conduit if used instead of a shield.) 

Make the shield connections with the largest possible surface area (by using a cable clamp or an EMC cable connector). This is done by using 

the supplied installation devices in the adjustable frequency drive. 

Avoid terminating the shield by twisting the ends (pigtails), as this will spoil high frequency shielding effects. 

If it is necessary to break the continuity of the shield to install a motor isolator or motor relay, the continuity must be maintained with the lowest 

possible HF impedance. 

Cable length and cross-section 

The adjustable frequency drive has been tested with a given length of cable and a given cross-section of that cable. If the cross-section is increased, the 

cable capacitance - and thus the leakage current - may increase, thereby requiring that the cable length is reduced accordingly. 

Switching frequency 

When adjustable frequency drives are used together with sine wave filters to reduce the acoustic noise from a motor, the switching frequency must be 

set according to the sine wave filter instructions in par. 14-01 Switching Frequency. 

Precautions while using aluminum conductors 

Aluminum conductors are not recommended for cable cross-sections less than 0.054 in2 [35 mm2]. Terminals can accept aluminum conductors, but the 

conductor surface has to be clean, oxidation must be removed, and the area must be sealed by neutral acid-free Vaseline grease before the conductor 

is connected. 

Furthermore, the terminal screw must be retightened after two days due to the softness of the aluminum. It is crucial to ensure that the connection 

makes a gas tight joint, otherwise the aluminum surface will oxidize again. 

All types of three-phase asynchronous standard motors can be connected 

to the adjustable frequency drive. Normally, small motors are star-con- 

nected (230/400 V, D/Y). Large motors are delta-connected (400/690 V, 

D/Y). Refer to the motor nameplate for correct connection mode and 

voltage. 

o o 0 

U V W 

1 1 1 
96 97 98 

V W 
0 0 0 

96 97 98 

Y A 

Figure 5.16: Terminals for motor connection 

NOTE! 

In motors without phase insulation paper or other insulation reinforcement suitable for operation with the voltage supply (such as an 

adjustable frequency drive), fit a sine-wave filter on the output of the adjustable frequency drive. (Motors that comply with IEC 60034-17 

do not require a sine-wave filter). 

No. 96 97 98 Motor voltage 0-100% of AC line voltage. 

U V W 3 cables out of motor 

Ul V1 W1 
6 cables out of motor, Delta-connected 

W2 U2 V2 

U1 Vi W1 6 cables out of motor, Star-connected 

U2, V2, W2 to be interconnected separately I 

(optional terminal block) 

I No. 99 Ground connection 

PE 

Table 5.3: 3 and 6 cable motor connection. 
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5.1.11 Motor Wiring Overview 
Enclosure: 

A2 
( P 20/IP 21) 

A3 
(IP 20/IP 21) 

A5 
(IP 55/IP 66) 

B1 

(IP 21/IP 55/ 
IP 66) 

82 
(IP 1/IP 55/ 

I 

2P 

66 

B3 
(IP 20) 

84 
(IP 20) 

Cl 
(IP 21/IP 55/66) 

C2 
(IP 21/IP 55/66) 

C3 
(IP 20) 

C4 
(IP20) 

1. 

11M1.010 

ME 
:117.,:l MI!, 

'N. .:.. 

1 

I.T. 

. 

. 

. 

1106.41.16 

.... 
........ 

........ 

,-...... 

Motor size (kw:: 
200-240 V 0.25-3.0 3.7 1.1-3.7 5.5-11 15 5.5-11 15-18.5 18.5-30 37-45 22-30 37-45 
380-480 V 0.37-4.0 5.5-7.5 1.1-7.5 11-18.5 22-30 11-18.5 22-37 37-55 75-90 45-55 75-90 
525-600 V 1.1-7.5 1.1-7.5 11-18.5 22-30 11-18.5 22-37 37-55 75-90 45-55 75-90 
525-690 V 

Goto: 5.1.13 5.1.14 5.1.15 
11-30 

5.1.16 5.1.17 
37-90 

5.1.18 

able 5.4: Motor Wiring Table. 
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5 Electrical Installation 

5.1.12 Motor Connection for A2 and A3 

Follow these drawings step-by-step for connecting the motor to the adjustable frequency drive. 

VLT® AQUA Drive 
Instruction Manual 

130BA265.10 

Figure 5.17: First terminate the motor ground, then place motor U, V and W wires in the plug and tighten them. 

130BA266.10 

Figure 5.18: Mount cable clamp to ensure 360 degree connection between chassis and shield; ensure that the outer insulation of the motor 

cable is removed under the clamp. 
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VLT® AQUA Drive 
Instruction Manual 

5.1.13 Motor Connection for AS 

5 Electrical Installation 

Figure 5.19: First, terminate the motor ground, then insert the motor U, V and W wires in the terminal and tighten them. Please ensure that 

the outer insulation of the motor cable is removed under the EMC clamp. 

5.1.14 Motor Connection for B1 and B2 

13087333 

Figure 5.20: First terminate the motor ground, then place motor U, V and W wires in the terminal and tighten them. Please ensure that the 

outer insulation of the motor cable is removed under the EMC damp. 
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5 Electrical Installation 

5.1.15 Motor Connection for B3 and B4 

Figure 5.21: First terminate the motor ground, then place 

motor U, V and W wires in the terminal and tighten them. 

Please ensure that the outer insulation of the motor cable is 

removed under the EMC clamp. 

5.1.16 Motor Connection for Cl and C2 

VLT® AQUA Drive 
Instruction Manual 

Figure 5.22: First terminate the motor ground, then place 

motor U, V and W wires in the terminal and tighten them. 

Please ensure that the outer insulation of the motor cable is 

removed under the EMC clamp. 

Figure 5.23: First terminate the motor ground, then place motor U, V and W wires in the terminal and tighten them. Please ensure that the 

outer insulation of the motor cable is removed under the EMC clamp. 
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5.1.17 Motor Connection for C3 and C4 

5 Electrical Installation 

Figure 5.24: First terminate the motor ground, then place motor U, V and W wires into the appropriate terminals and tighten. Please ensure 

that the outer insulation of the motor cable is removed under the EMC clamp. 

Figure 5.25: First terminate the motor ground, then place motor U, V and W wires into the appropriate terminals and tighten. Please ensure 

that the outer insulation of the motor cable is removed under the EMC clamp. 
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5 Electrical Installation 

5.1.18 DC Bus Connection 

The DC bus terminal is used for DC back-up, with the intermediate circuit being supplied from an external source. 

VLT® AQUA Drive 
Instruction Manual 

Terminal numbers used: 88, 89 

Figure 5.26: DC bus connections for enclosure B3. 

Figure 5.28: DC bus connections for enclosure C3. 

Please contact Danfoss if you require further information. 

5-16 

Figure 5.27: DC bus connections for enclosure B4. 

Figure 5.29: DC bus connections for enclosure C4. 
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VLT® AQUA Drive 
Instruction Manual 

5.1.19 Brake Connection Option 

The connection cable to the brake resistor must be shielded/armored. 

5 Electrical Installation 

Brake resistor 

'Terminal number 81 82 

Terminals R- R+ 

NOTE! 

Dynamic brake calls for extra equipment and safety considerations. For further information, please contact Danfoss. 

1. Use cable clamps to connect the shield to the metal cabinet of the adjustable frequency drive and to the decoupling plate of the brake resistor. 

2. Dimension the cross-section of the brake cable to match the brake current. 

NOTE! 

Voltages up to 975 V DC (@ 600 V AC) may occur between the terminals. 

Figure 5.30: Brake connection terminal for B3. 

Figure 5.32: Brake connection terminal for C3. 

Figure 5.31: Brake connection terminal for B4. 

Figure 5.33: Brake connection terminal for C4. 
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5 Electrical Installation 
VLT® AQUA Drive 

Instruction Manual 

NOTE! 

If a short circuit in the brake IGBT occurs, prevent power dissipation in the brake resistor by using a line switch or contactor to disconnect 

the line power from the adjustable frequency drive. Only the adjustable frequency drive should control the contactor. 

NOTE! 

Place the brake resistor in an environment free of fire risk and ensure that no external objects can fall into the brake resistor through 

ventilation slots. 

Do not cover ventilation slots and grids. 

5.1.20 Relay Connection 

To set relay output, see par. group 5-4* Relays. 
No. 01 - 02 make (normally open) 

01 - 03 break (normally dosed) I 

04 - 05 make (normally open) 

I 04 - 06 break (normally closed) 
I 

130BA029.12 

Terminals for relay connection 

(A2 and A3 enclosures). 

130E0%215.10 

Terminals for relay connection 

(A5, B1 and B2 enclosures). 
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VLT® AQUA Drive 
Instruction Manual 5 Electrical Installation 

Figure 5.34: Terminals for relay connection (Cl and C2 enclosures). 

The relay connections are shown in the cut-out with relay plugs (from the accessory bag) fitted. 

Figure 5.35: Terminals for relay connections for 83. Only one relay input is fitted from the factory. When the second relay is needed, remove 

the knock-out. 
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5 Electrical Installation 
VLT® AQUA Drive 

Instruction Manual 

Figure 5.36: Terminals for relay connections for B4. 

E=a 

ionh) 
Figure 5.37: Terminals for relay connections for C3 and C4. Located in the upper right corner of the adjustable frequency drive. 
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5.1.21 Relay Output 

Relay 1 

Terminal 01: common 

Terminal 02: normal open 240 V AC 

Terminal 03: normal closed 240 V AC 

Relay 1 and relay 2 are programmed in par. 5-40 Function Relay, 

par. 5-41 On Delay, Relay, and par. 5-42 Off Delay, Relay. 

Additional relay outputs by using option module MCB 105. 

5.1.22 Wiring Example and Testing 

Relay 2 

5 Electrical Installation 

Terminal 04: common 

Terminal 05: normal open 400 V AC 

Terminal 06: normal closed 240 V AC 

The following section describes how to terminate and access control wires. For an explanation of the function, programming and wiring of the control 

terminals, please see chapter How to program the adjustable frequency drive. 
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5 Electrical Installation 

5.1.23 Access to Control Terminals 

VLT® AQUA Drive 
Instruction Manual 

All terminals to the control cables are located underneath the terminal cover 

on the front of the adjustable frequency drive. Remove the terminal cover 

with a screwdriver. 

Remove front cover to access control terminals. When replacing the front 

cover, ensure proper fastening by applying a torque of 2 Nm. 

13OBT24 

Figure 5.38: Access to control terminals for A2, A3, B3, B4, C3 and 

C4 enclosures 

Figure 5.39: Access to control terminals for A5, 81, B2, Cl and C2 

endosures 
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VLT® AQUA Drive 
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5.1.24 Control Terminals 

Drawing reference numbers: 

1. 10-pole plug digital I/O. 

2. 3-pole plug RS-485 bus. 

3. 6-pole analog I/O. 

4. USB connection. 

5.1.25 Control Cable Clamp 

1. Use a clamp from the accessory bag to connect the shield to the 

adjustable frequency drive decoupling plate for control cables. 

See the section entitled Grounding of Shielded /Armored Control Cables 

for the correct termination of control cables. 

5 Electrical Installation 

1308A012.11 

Figure 5.40: Control terminals (all enclosures) 

Figure 5.41: Control cable clamp. 

130BT340.10 
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5 Electrical Installation 

5.1.26 Electrical Installation and Control Cables 

VLT® AQUA Drive 
Instruction Manual 

3 Phase 
power 
Input 

DC bus 

+10Vdc 

91 

92 
93 
95 PE 

0-10Vdc -- 
0/4-20 mA 

0-10Vdc 
cs, 54 (A IN) 

0/4-20 mA 

88 (-) 
89 (+) 

50 (+10 V OUT) 

S201 _ 

9 53 (A IN) 
11 I 
S202 

:I 21 

Switch Mode 
Power Supply 

10Vdc 
15e, 

ON -0 -20rnA 
OFF=0-10V 

55 (COM A IN) 

12 (er.24V011)---.---7-.1T)--- 
I k / 

11 13 (+24V OUT) p 5-00 

24V (NPN) 

I 

OV (PNP) 

24 
IN 

-1-7h7 0 

OV 

NPN) 

V, 24 - 

24Vdc 
130/200m4 

L -ovi 

) 
24V 

OV (PAP 
(NP N) 

If24 

I 

L D*J - 24V (NPN) 
32 D IN OV (PAIP) - 24V (NPN) 

I 
OV (PNP) 

II If * 
(D IN) 

r_' 

98 

E 99 

(00) uli) 
Bra 

or 
(R -) 

r.1°Y1 03° - 
(=1- 

01 

r.'"2 06 

]04S 

240Voc, 24 

- 240Voc, 24 

400Voc, 2A 

(C01 

(A OUT) 
0/4 -20 mA 

./T) lAnolog Output 

5801 ON-Terminated 
OFF=Open j 2 

5V 

(P R5 -485) 68 
S 

i.i RS-485 
-1-- 

(N RS-485) 69 

15068544.10 

Figure 5.42: Diagram showing all electrical terminals. (Terminal 37 present for units with safe stop function only.) 

Terminal number Terminal description Parameter number Factory default 

11+2+3 Terminal 1+2+3-Relayl 5-40 No operation I 

4+5+6 Terminal 4+5+6-Relay2 5-40 No operation 

112 Terminal 12 Supply - +24 V DC 

13 Terminal 13 Supply - +24 V DC 

118 Terminal 18 Digital Input 5-10 Start 
I 

19 Terminal 19 Digital Input 5-11 No operation 

120 Terminal 20 - Common I 

27 Terminal 27 Digital Input/Output 5-12/5-30 Coast inverse 

129 Terminal 29 Digital Input/Output 5-13/5-31 Jog 
I 

32 Terminal 32 Digital Input 5-14 No operation 

133 
Terminal 33 Digital Input 5-15 No operation 

I 

37 Terminal 37 Digital Input Safe Stop 

142 Terminal 42 Analog Output 6-50 Speed 0-IiighLim 
I 

53 Terminal 53 Analog Input 3-15/6-1*/20-0* Reference 

154 Terminal 54 Analog Input 3-15/6-2*/20-0* Feedback 
I 

Table 5.5: Terminal connections 
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Very long control cables and analog signals may, in rare cases and depending on the installation, result in 50/60 Hz ground loops due to noise from line 

power supply cables. 

If this occurs, break the shield or insert a 100 nF capacitor between shield and chassis. 

NOTE! 

The common of digital / analog inputs and outputs should be connected to separate common terminals 20, 39, and 55. This will prevent 

ground current interference among groups. For example, it prevents switching on digital inputs from disturbing analog inputs. 

NOTE! 

To comply with EMC emission specifications, shielded/armored cables are recommended. If an unshielded/unarmored cable is used, 

see section Power and Control Wiring for Unshielded Cables. For more information, see EMC Test Results in the Design Guide. 
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5 Electrical Installation 

5.1.27 How to Test Motor and Direction of Rotation 

VLT® AQUA Drive 
Instruction Manual 

Note that unintended motor start can occur; make sure no personnel or equipment is in danger! 

Figure 5.43: 

Step 1: First, remove the insulation on both ends of a 1.97- 

2.76 in [50-70 mm] piece of wire. 

Figure 5.44: 

Step 2: Insert one end in terminal 27 using a suitable ter- 

minal screwdriver. (Note: For units with the Safe Stop func- 

tion, the existing jumper between terminal 12 and 37 should 

not be removed for the unit to be able to run!) 

Figure 5.46: 

Step 4: Power up the unit and press the [Off] button. In 

this state, the motor should not rotate. Press [Off] to stop 

the motor at any time. Note that the LED on the [OFF] but- 

ton should be lit. If alarms or warnings are flashing, please 

see chapter 7 for more information. 

5-26 

Please follow these steps to test the motor connection and direction of 

rotation. Start with no power to the unit. 

Figure 5.45: 

Step 3: Insert the other end in terminal 12 or 13. (Note: 

For units with the Safe Stop function, the existing jumper 

between terminal 12 and 37 should not be removed for the 

unit to be able to run!) 

Figure 5.47: 

Step 5: By pressing the [I-land on] button, the LED above 

the button should be lit and the motor may rotate. 
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Figure 5.48: 

Step 6: The speed of the motor can be seen in the LCP. It 

can be adjusted by pushing the up and down arrow 

buttons. 

Figure 5.50: 

Step 8: Press the [Off] button to stop the motor again. 

5 Electrical Installation 

Figure 5.49: 

Step 7: To move the cursor, use the left and right arrow 

buttons. This enables speed changes by larger increments. 

Figure 5.51: 

Step 9: Change two motor wires if the desired direction of 

rotation is not achieved. 

Remove line power from the adjustable frequency drive before changing motor wires. 
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5.1.28 Switches S201, S202, and 5801 

Switches S201 (Al 53) and 5202 (Al 54) are used to select a current (0-20 

mA) or a voltage (0 to 10 V) configuration of the analog input terminals 

53 and 54 respectively. 

Switch S801 (BUS TER.) can be used to enable termination on the RS-485 

port (terminals 68 and 69). 

Please note that the switches may be covered by an option, if so equip- 

ped. 

Default setting: 

S201 (AI 53) = OFF (voltage input) 

S202 (AI 54) = OFF (voltage input) 

S801 (Bus termination) = OFF 

VLT® AQUA Drive 
Instruction Manual 

5.2 Final Optimization and Test 

5.2.1 Final Optimization and Test 

To optimize motor shaft performance and optimize the adjustable frequency drive for the connected motor and installation, please follow these steps: 

Ensure that the adjustable frequency drive and the motor are connected, and power is applied to the adjustable frequency drive. 

NOTE! 

Before power-up, ensure that connected equipment is ready for use. 

Step 1. Locate motor nameplate 

NOTE! 

The motor is either star- (Y) or delta- connected (a). This information is located on the motor nameplate data. 
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Figure 5.53: Motor nameplate example 

BAUER o.nn: 
It= iumutiummt,T11 
WIEM111111111111 
111M11111111E111111111111111 
11171FIWIIMUMMENVAIU 
110111321MILMSIMin 

MAI,=111111111111111111111 

1311T307 

Step 2. Enter the motor nameplate data in the following param- 

eter list. 

To access the list, first press [QUICK MENU] key, then select "Q2 Quick 

Set-up". 

1. Motor Power [kW] par. 1-20 
or Motor Power [HP] par. 1-21 

12. Motor Voltage - par. 1-22 
3. Motor Frequency par. 1-23 

14. Motor Current par. 1-24 1 

5. Motor Nominal Speed par. 1-25 

Table 5.6: Motor related parameters 

Step 3. Activate Automatic Motor Adaptation (AMA) 

Performing an AMA ensures best possible performance. An AMA automatically takes measurements from the specific motor connected and compensates 

for installation variances. 

1. Connect terminal 27 to terminal 12 or use [MAIN MENU] and set Terminal 27 par. 5-12 to No operation (par. 5-12 [0]) 

2. Press [QUICK MENU], select "Q2 Quick Set-up", scroll down to AMA par. 1-29. 

3. Press [OK] to activate the AMA par. 1 -29. 

4. Choose between complete or reduced AMA. If the sine wave filter is mounted, run only reduced AMA, or remove the sine wave filter during the 

AMA procedure. 

5. Press the [OK] key. The display should show "Press [Hand on] to start." 

6. Press the [Hand on] key. A progress bar indicates if the AMA is in progress. 

Stop the AMA during operation 

1. Press the [OFF] key. The adjustable frequency drive enters into alarm mode and the display shows that the AMA was terminated by the user. 

Successful AMA 

1. The display shows "Press [OK] to finish AMA". 

2. Press the [OK] key to exit the AMA state. 

Unsuccessful AMA 

1. The adjustable frequency drive enters into alarm mode. A description of the alarm can be found in the Troubleshooting section. 

2.. "Report Value" in the [Alarm Log] shows the last measuring sequence carried out by the AMA before the adjustable frequency drive entered 

alarm mode. This number, along with the description of the alarm, will assist in troubleshooting. If contacting Danfoss Service, make sure to 

mention the number and alarm description. 
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NOTE! 

An unsuccessful AMA is often caused by incorrectly entered motor nameplate data or too big of a difference between the motor and 

the adjustable frequency drive power sizes. 

Step 4. Set speed limit and ramp time 

Set up the desired limits for speed and ramp time. 

Minimum Reference par. 3-02 
Maximum Reference par. 3-03 

5-30 

Motor Speed Low Limit 
Motor Speed High Limit 

par. 4-11 or 4-12 
par. 4-13 or 4-14 

Ramp 1 Ramp-up Time [s] par. 3-41 
Ramp 1 Ramp-down Time 1 [s] par. 3-42 
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6 Commissioning and Application Examples 

6.1 Quick Set-up 
6.1.1 Quick Menu Mode 

The GLCP provides access to all parameters listed under the Quick Menus. To set parameters using the [Quick Menu] button: 

Pressing [Quick Menu] the list indicates the different areas contained in the quick menu. 

Efficient parameter set-up for water applications 

The parameters can easily be set up for the vast majority of the water and wastewater applications only by using the [Quick Menu]. 

The best way to set parameters using the [Quick Menu] is by following the steps below: 

1. Press [Quick Set-up] for selecting basic motor settings, ramp times, etc. 

2. Press [Function Set-ups] for setting up the required functionality of the adjustable frequency drive - if not already covered by the settings in 

[Quick Set-up]. 

3. Choose between General Settings, Open-loop Settings and Closed-loop Settings. 

It is recommended to do the set-up in the order listed. 

714RPIY1 
i 17! k 11)Pril.4 

01 My personal menu ....... 
02 Quick setup 
03 Charigi.s matte 
06 Lowings 

Figure 6.1: Quick Menu view. 

w 
O 

Par. Designation [Units] 

10-01 Language 

1-20 Motor Power [kW] 

1-22 Motor Voltage Di 
1-23 Motor Frequency [Hz] 

1-24 Motor Current [A] 

1-25 Motor Nominal Speed [RPM] 

3-41 Ramp 1 Ramp-up Time [s] ' 

3-42 Ramp 1 Ramp-down Time [s] 

4-11 Motor Speed Low Limit [RPM] 

4-13 Motor Speed High Limit [RPM] 

1-29 Automatic Motor Adaptation (AMA) 

Table 6.1: Quick Set-up parameters. Please see section Commonly Used 

Parameters - Explanations 

If No Operation is selected in terminal 27, no connection to +24 V on terminal 27 is necessary to enable start. 

If Coast Inverse (factory default value) is selected in Terminal 27, a connection to +24V is necessary to enable start. 

NOTE! 

For detailed parameter descriptions, please see the following section on Commonly Used Parameters - Explanations. 
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6.2.1 Start/Stop 

Terminal 18 = start/stop par. 5-10 [8] Start 

Terminal 27 = No operation par. 5-12 [0] No operation (Default coast 

inverse 

Par. 5-10 Digital Input, Terminal 18= Start(default) 

Par. 5-12 Digital Input, Terminal 27= coast Inverse (default) 

6.2.2 Closed-loop Wiring 

Terminal 12 /13: +24 V DC 

Terminal 18: Start par. 5-18 [8] Start (Default) 

Terminal 27: Coast par. 5-12 [2] coast inverse (Default) 

Terminal 54: Analog input 

L1 -L3: Line power terminals 

U,V and W: Motor terminals 

6-2 

VLT® AQUA Drive 
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12 13 18 19 27 29 32 33 20 37 

0 0 

Start/Stop Safe Stop 

1%60155.12 

Start/Stop 
(10) - 

Figure 6.2: Terminal 37: Available only with Safe Stop Func- 

tion! 
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6.2.3 Submersible Pump Application 

The system consists of a submersible pump controlled by a Danfoss VLT AQUA Drive and a pressure transmitter. The transmitter gives a 4-20 mA feedback 

signal to the VLT AQUA Drive, which keeps a constant pressure by controlling the speed of the pump. To design a drive for a submersible pump application, 

there are a few important issues to take into consideration. Therefore, the drive used must be chosen according to motor current. 

1. The motor is a what is known as a "Can motor" with a stainless steel can between the rotor and stator. There is a larger and a more magnetic 

resistant air-gap than on a normal motor hence a weaker field which results in the motor being designed with a higher rated current than a 

norm motor with similar rated power. 

2. The pump contains thrust bearings which are damaged when run below minimum speed, which is normally 30 Hz. 

3. The motor reactance is nonlinear in submersible pump motors and therefore Automatic Motor Adaption (AMA) may not be possible. However, 

normally submersible pumps are operated with very long motor cables that might eliminate the nonlinear motor reactance and enable the drive 

to perform AMA. If AMA fails, the motor data can be set from parameter group 1-3* (see motor datasheet). Be aware that if an AMA has been 

successful, the drive will compensate for voltage drop in the long motor cables, so if the advanced motor data are set manually, the length of 

the motor cable must be taken into considerations to optimize system performance. 

4. It is important that the system be operated with a minimum of wear and tear of the pump and motor. A Danfoss Sine-Wave filter can lower the 

motor insulation stress and increase lifetime (check actual motor insulation and the adjustable frequency drive du/dt specification). It is rec- 

ommended to use a filter to reduce the need for service. 

5. EMC performance can be difficult to achieve due to the fact that the special pump cable, which is able to withstand the wet conditions in the 

well, is normally unshielded. A solution could be to use a shielded cable above the well and fix the screen to the well pipe if it is made of steel 

(can also be made of plastic). A Sine-Wave filter will also reduce the EMI from unshielded motor cables. 

The special "can motor" is used due to the wet installation conditions. The drive needs to be designed for the system according to output current to be 

able to run the motor at nominal power. 

To prevent damage to the thrust bearings of the pump, it is important to ramp the pump from stop to min. speed as quickly as possible. Well-known 

manufacturers of submersible pumps recommend that the pump be ramped to a min. speed (30 Hz) in max. 2-3 seconds. The new VLT© AQUA Drive 

is designed with initial and final ramp for these applications. The initial and final ramps are 2 individual ramps, where Initial Ramp, if enabled, will ramp 

the motor from stop to min. speed and automatically switch to normal ramp, when min. speed is reached. Final ramp will do the opposite from min. speed 

to stop in a stop situation. 

Pipe-fill mode can be enabled to prevent water hammering. The Danfoss adjustable frequency drive is capable of filling vertical pipes using the PID 

controller to slowly ramp up the pressure with a user specified rate (units/sec). If enabled, the drive will enter pipe fill mode, when it reaches min. speed 

after startup. The pressure will slowly be ramped up until it reaches a user-specified filled setpoint, after which the drive automatically disables pipe fill 

mode and continues in normal closed-loop operation. 

This feature is designed for irrigation applications. 

Electrical Wiring 

Typical parameter settings (typical /recommended settings in brack- 
ets.) 
Parameters: I 

Motor Rated Power Par. 1-20 / par. 1-21 
(Motor Rated Voltage Par. 1-22 I 

Motor Current Par. 1-24 
Motor Rated Speed Par. 1-28 
Enable Reduced Automatic Motor Adaptation (AMA in par. 1-29) 

NOTE! 

Note the analog input 2, (terminal (54) format must be 

set to mA. (switch 202). 
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Min. Reference Par. 3-01 (30 Hz) 
!Max. Reference Par. 3-02 (50/60 Hz 
Initial Ramp-up Time Par. 3-84 (2 sec.) 
Final Ramp-down Time Par. 3,88 (2 sec.) I 

Normal Ramp-up Time Par. 3-41 (8 sec. depending on size) 
(Normal Ramp-down Time Par. 3-42 L8 sec. depending on size) 1 

Motor Min. Speed Par. 4-11 (30 Hz) 
[Motor Max Speed Par. 4-13 (51/) 60 Hz) I 

Use the "Closed-loop" wizard under "Quick Menu_Funtion_Setup" to easily set up the feedback settings in the PID controller. 

Pipe Fill Mode 
LPipe Fill Enable Par. 29-00 I 

Pipe Fill Rate Par. 29-04 (Feedback units/sec.) 
!Filled Setpoint Par. 29-05 (Feedback units) 

Max. speed 

Min. speed 

Speed 

Pipe Fill Vertical Pipes 

loop 

Fill rate units/sec. 

Initial ramp 

Filled setpoint Time 
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7.1 Ways of Operation 
7.1.1 Ways of Operation 

-o 

The Adjustable Frequency Drive can be Operated in 3 Ways: 

1. Graphical Local Control Panel (GLCP), see 6.1.2 

2. Numeric Local Control Panel (NLCP), see 6.1.3 

3. RS-485 serial communication or USB, both for PC connection, see 6.1.4 

If the adjustable frequency drive is equipped with the serial communication option, please refer to the relevant documentation. 

7.1.2 How to Operate the Graphical LCP (GLCP) 

The following instructions are valid for the GLCP (LCP 102). 

The GLCP is divided into four functional groups: 

1. Graphical display with Status lines. 

2. Menu keys and indicator lights (LEDs) - selecting mode, changing parameters and switching between display functions. 

3. Navigation keys and indicator lights (LEDs). 

4. Operation keys and indicator lights (LEDs). 

Graphical display: 

The LCD display is back lit with a total of 6 alpha-numeric lines. All data is displayed on the LCP, which can show up to five operating variables while in 

[Status] mode. 

Display lines: 

a. Status line: Status messages displaying icons and graphics. 

b. Line 1-2: Operator data lines displaying data and variables de- 

fined or chosen by the user. By pressing the [Status] key, up to 

one extra line can be added. 

c. Status line: Status messages displaying text. 

The display is divided into 3 sections: 

Top section (a) 

shows the status when in status mode, or up to two variables when not 

in status mode and in the case of an alarm/warning. 
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The number of the Active Set-up (selected as the Active Set-up in par. 0-10) is shown. When programming in another set-up than the Active Set-up, the 

number of the set-up being programmed appears to the right in brackets. 

Middle section (b) 

shows up to 5 variables with related unit, regardless of status. In the case of an alarm/warning, the warning is shown instead of the variables. 

It is possible to toggle between three status readout displays by pressing the [Status] key. 

Operating variables with different formatting are shown in each status screen - see below. 

Several values or measurements can be linked to each of the displayed operating variables. The values/measurements to be displayed can be defined 

via par. 0-20, 0-21, 0-22, 0-23, and 0-24, which can be accessed via [QUICK MENU], "Q3 Function Set-ups", "Q3-1 General Settings", "Q3-11 Display 

Settings". 

Each value / measurement readout parameter selected in par. 0-20 to par. 0-24 has its own scale and number of digits after a possible decimal point. 

Larger numeric values are displayed with few digits after the decimal point. 

Ex.: Current readout 

5.25 A; 15.2 A 105 A. 

Status display I 
This read-out state is standard after start-up or initialization. 

Use [INFO] to obtain information about the value/measurement linked to 

the displayed operating variables (1.1, 1.2, 1.3, 2, and 3). 

See the operating variables shown in the display in this illustration. 1.1, 

1.2 and 1.3 are shown in small size. 2 and 3 are shown in medium size. 

Status display II 
See the operating variables (1.1, 1.2, 1.3, and 2) shown in the display in 

this illustration. 

In the example, Speed, Motor current, Motor power and Frequency are 

selected as variables in the first and second lines. 

1.1, 1.2 and 1.3 are shown in small size. 2 is shown in large size. 

Status display III: 
This state displays the event and action of the Smart Logic Control. For 

further information, see the section Smart Logic Control 

7-2 

Status ors 

353RPM 9.43A 4.38 kW 

1.1 

11.7.z 
Auto Remote Running 

Rtatuc un- 
83aRPM 2.09 :A 13.97 kW 

State: 0 of 0 ('off) 
WherV.; 

- 

Auto Remote Running: 

co 0 
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Bottom section 

always shows the state of the adjustable frequency drive in status mode. 

Display Contrast Adjustment 

Press [status] and [A] for darker display 

Press [status] and [] for brighter display 

Indicator lights (LEDs): 

If certain threshold values are exceeded, the alarm and/or warning LED lights up. A status and alarm text appear on the control panel. 

The On LED is activated when the adjustable frequency drive receives power from AC line voltage, a DC bus terminal, or an external 24 V supply. At the 

same time, the back light is on. 

Green LED/On: Control section is working. 

Yellow LED/Warn.: Indicates a warning. 

Flashing Red LED/Alarm: Indicates an alarm. 

GLCP keys 

Menu keys 

The menu keys are divided into functions. The keys below the display and 

indicator lamps are used for parameter set-up, including choice of display 

indication during normal operation. 

13013P014.10 

[Status] 
Indicates the status of the adjustable frequency drive and/or the motor. Three different readouts can be chosen by pressing the [Status] key: 

5 line readouts, 4 line readouts or Smart Logic Control. 

Use [Status] for selecting the mode of display or for changing back to display mode from either the quick menu mode, main menu mode or alarm mode. 

Also use the [Status] key to toggle single or double readout mode. 

[Quick Menu] 

Allows quick set-up of the adjustable frequency drive. The most common functions can be programmed here. 

The [Quick Menu] consists of: 

Qi: My Personal Menu 

Q2: Quick Set-up. 

Q3: Function Set-ups 

Q5: Changes Made 

Q6: Loggings 

The function set-up provides quick and easy access to all parameters required for the majority of water and wastewater applications including variable 

torque, constant torque, pumps, dosing pumps, well pumps, booster pumps, mixer pumps, aeration blowers and other pump and fan applications. Among 

other features, it also includes parameters for selecting which variables to display on the LCP, digital preset speeds, scaling of analog references, closed- 

loop single zone and multi-zone applications and specific functions related to water and wastewater applications. 
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The quick menu parameters can be accessed immediately unless a password has been created via par. 0-60, 0-61, 0-65 or 0-66. 

It is possible to switch directly between Quick Menu mode and main menu mode. 

[Main Menu] 

is used for programming all parameters. 

The main menu parameters can be accessed immediately unless a password has been created via par. 0-60, 0-61, 0-65 or 0-66. For the majority of water 

and wastewater applications it is not necessary to access the main menu parameters, but instead the quick menu, quick set-up and function set-ups 

provide the simplest and quickest access to the typical required parameters. 

It is possible to switch directly between Main Menu mode and quick menu mode. 

Parameter shortcut can be carried out by pressing down the [Main Menu] key for 3 seconds. The parameter shortcut allows direct access to any 

parameter. 

[Alarm Log] 

displays an alarm list of the five latest alarms (numbered A1-A5). To obtain additional details about an alarm, use the arrow keys to navigate to the alarm 

number and press [OK]. Information is displayed about the condition of the adjustable frequency drive before it enters alarm mode. 

[Back] [Info] 
reverts to the previous step or layer in the navigation structure. displays information about a command, parameter, or function in any 

display window. [Info] provides detailed information when needed. 

Exit Info mode by pressing either [Info], [Back], or [Cancel]. 
[Cancel] 

the last change or command will be canceled as long as the display has 

not been changed. 

Navigation Keys 

The four navigation arrows are used to navigate between the different 

choices available in [Quick Menu], [Main Menu] and [Alarm Log]. 

Use the keys to move the cursor. 

[OK] 

is used for choosing a parameter marked by the cursor and for enabling 

the change of a parameter. 

Operation Keys 

for local control are found at the bottom of the control panel. 
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[Hand On] 

enables control of the adjustable frequency drive via the GLCP. [Hand on] also starts the motor, and makes it possible to give the motor speed reference 

using the arrow keys. The key can be Enabled[1] or Disabled[0] via par. 0-40 [Hand on] Key on LCP. 

The following control signals will still be active when [Hand on] is activated: 

[Hand on] - [Off] - [Auto on] 

Reset 

Coasting stop inverse (motor coasting to stop) 

Reversing 

Set-up select Isb - Set-up select msb 

Stop command from serial communication 

Quick stop 

DC brake 

NOTE! 

External stop signals activated by means of control signals or a serial bus will override a "start" command via the LCP. 

[Off] 
stops the connected motor. The key can be Enab/ed[1] or Disabled [0] via par. 0-41 [Oft] key on LCP. If no external stop function is selected and the 

[Off] key is inactive, the motor can only be stopped by disconnecting the line power supply. 

[Auto On] 

enables the adjustable frequency drive to be controlled via the control terminals and/or serial communication. When a start signal is applied on the control 

terminals and/or the bus, the adjustable frequency drive will start. The key can be Enabled [1] or Disabled [0] via par. 0-42 [Auto on] key on LCP. 

NOTE! 

An active HAND-OFF-AUTO signal via the digital inputs has higher priority than the control keys [Hand on] - [Auto on]. 

[Reset] 

is used for resetting the adjustable frequency drive after an alarm (trip). The key can be Enabled[1] or Disabled[0] via par. 0-43 Reset Keys on LCP. 

The parameter shortcut 

can be carried out by holding down the [Main Menu] key for 3 seconds. The parameter shortcut allows direct access to any parameter. 

7.1.3 How to Operate the Numeric LCP (NLCP) 

The following instructions are valid for the NLCP (LCP 101). 

The control panel is divided into four functional groups: 

1. Numeric display. 

2. Menu key and LEDs - changing parameters and switching be- 

tween display functions. 

3. Navigation keys and LEDs. 

4. Operation keys and LEDs. 

NOTE! 

Parameter copy is not possible with Numeric Local 

Control Panel (LCP101). 
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Select one of the following modes: 

Status Mode: Displays the status of the adjustable frequency drive or 

the motor. 

If an alarm occurs, the NLCP automatically switches to status mode. 

Figure 7.2: Status display example 

LEDs: 

Green LED/On: Indicates if control section is on. 

Yellow LED/Wrn.: Indicates a warning. 

Flashing red LED/Alarm: Indicates an alarm. 

Menu key 

Select one of the following modes: 

Status 

Quick Set-up 

Main Menu 

VLT® AQUA Drive 
Instruction Manual 

A number of alarms can be displayed. 

Quick Set-up or Main Menu Mode: Display parameters and parameter 

settings. 

3 

4 

130.1e1.10 

Figure 7.1: Numerical LCP (NLCP) 

Figure 7.3: Alarm display example 

Main Menu 

is used for programming all parameters. 

The parameters can be accessed immediately unless a password has been created via par. 0-60 Main Menu Password, par. 0-61 Access to Main Menu 

w/o Password, par. 0-65 Personal Menu Password or par. 0-66 Access to Personal Menu w/o Password. 

Quick Set-up is used to set up the adjustable frequency drive using only the most essential parameters. 

The parameter values can be changed using the up/down arrows when the value is flashing. 

Select the main menu by pressing the [Menu] key a number of times until the main menu LED is lit. 

Select the parameter group [xc- ] and press [OK] 

Select the parameter [_-)a] and press [OK] 

If the parameter is an array parameter, select the array number and press [OK] 

Select the wanted data value and press [OK] 

Navigation keys 

[Back] 

for stepping backwards 
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Arrow [] [] 
keys are used for navigating between parameter groups, parameters and 

within parameters. 

[OK] 

is used for choosing a parameter marked by the cursor and for enabling 

the change of a parameter. 

Operation keys 

Keys for local control are found at the bottom of the control panel. 

-2Xvoite. 

Figure 7.4: Display example 

30BP046.1 0 

Figure 7.5: Operation keys of the numerical LCP (NLCP) 

[Hand on] 

enables control of the adjustable frequency drive via the LCP. [Hand on] also starts the motor and it is now possible to enter the motor speed data by 

means of the arrow keys. The key can be Enabled [1] or Disabled [0] via par. 0-40 [Hand on] Key on LCP. 

External stop signals activated by means of control signals or a serial bus will override a 'start' command via the LCP. 

The following control signals will still be active when [Hand on] is activated: 

[Hand on] - [Off] - [Auto on] 

Reset 

Coasting stop inverse 

Reversing 

Set-up select lsb - Set-up select msb 

Stop command from serial communication 

Quick stop 

DC brake 

[Off] 
stops the connected motor. The key can be Enabled [1] or Disabled [0] via par. 0-41 [Oft] Key on LCP. 

If no external stop function is selected and the [Off] key is inactive, the motor can be stopped by disconnecting the line power supply. 

[Auto on] 

enables the adjustable frequency drive to be controlled via the control terminals and/or serial communication. When a start signal is applied on the control 

terminals and/or the bus, the adjustable frequency drive will start. The key can be Enabled[1] or Disabled [0] via par. 0-42 [Auto on] Key on LCP. 

NOTE! 

An active HAND-OFF-AUTO signal via the digital inputs has higher priority than the control keys [Hand on] [Auto on]. 

[Reset] 

is used for resetting the adjustable frequency drive after an alarm (trip). The key can be Enabled [1] or Disabled [0] via par. 0-43 [Reset] Key on LCP. 
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7.1.4 Changing Data 

1. Press the [Quick Menu] or [Main Menu] key. 

2. Use [] and [] keys to find parameter group to edit. 

3. Press the [OK] key. 

4. Use [A] and [] keys to find parameter to edit. 

5. Press the [OK] key. 

6. Use the [A] and [] keys to select the correct parameter setting. Or, to move to digits within a number, use the keys. The cursor indicates the 

digit selected to be changed. The [] key increases the value, the [] key decreases the value. 

7. Press the [Cancel] key to disregard the change, or press the [OK] key to accept the change and enter the new setting. 

7.1.5 Changing a Text Value 

If the selected parameter is a text value, it can be changed by using the 

up/down navigation keys. 

The up key increases the value, and the down key decreases the value. 

Place the cursor on the value to be saved and press [OK]. 

7.1.6 Changing a Group of Numeric Data Values 

If the chosen parameter represents a numeric data value, change the 

chosen data value by means of the [A] and [ ] navigation keys as well 

as the up/down [A] [] navigation keys. Use the .] and [.] navigation 

keys to move the cursor horizontally. 

Use the up/down navigation keys to change the data value. The up key 

increases the data value, while the down key reduces it. Place the cursor 

on the value to be saved and press [OK]. 

7-8 

1245 RPM S.7101 ifi 

S of tiros 0-0 
0-01 Language 

122] English US 

Figure 7.6: Display example. 

11177RPM 331A fill InE=War= 
1-60 Low Speed Load 

Compensation 

1110:',4 

Figure 7.8: Display example. 
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7.1.7 Changing of Data Value, Step-by-Step 

Certain parameters can be changed step-by-step or by an infinite number of variables. This applies to par. 1-20 Motor Power [kW], par. 1-22 Motor 

Voltage and par. 1-23 Motor Frequency. 

The parameters are changed both as a group of numeric data values, and as numeric data values using an infinite number of variables. 

7.1.8 Readout and Programming of Indexed Parameters 

Parameters are indexed when placed in a rolling stack. 

Par. 15-30 Alarm Log: Error Code to par. 15-32 Alarm Log: Time contain a fault log which can be read out. Choose a parameter, press [OK], and use the 

up/down navigation keys to scroll through the value log. 

Use par. 3-10 Preset Reference as another example: 

Choose the parameter, press [OK], and use the up/down navigation keys to scroll through the indexed values. To change the parameter value, select 

the indexed value and press [OK]. Change the value by using the up/down keys. Press [OK] to accept the new setting. Press [Cancel] to abort. Press 

[Back] to leave the parameter. 

7.1.9 Tips and Tricks 

* For the majority of water and wastewater applications, the Quick Menu, Quick Set-up and Function Set-ups provide the simplest 

and quickest access to all of the typical parameters required. 

Whenever possible, performing an AMA will ensure best shaft performance. 

* Display contrast can be adjusted by pressing [Status] and [] for a darker display, or by pressing [Status] and [V] for a brighter 

display. 

Under [Quick Menu] and [Changes Made], all the parameters that have been changed from the factory settings are displayed. 

* Press and hold the [Main Menu] key for 3 seconds to access any parameter. 

* For service purposes, it is recommended to copy all parameters to the LCP, see par 0-50 for further information. 

Table 7.1: lips and tricks 

7.1.10 Quick Transfer of Parameter Settings when Using GLCP 

Once the set-up of an adjustable frequency drive is complete, it is recommended to store (backup) the parameter settings in the GLCP or on a PC via 

MCT 10 Set-up Software Tool. 

NOTE! 

Stop the motor before performing any of these operations. 

Data storage in LCP: 

1. Go to par. 0-50 LCP Copy 

2. Press the [OK] key. 

3. Select "All to LCP" 

4. Press the [OK] key. 

All parameter settings are now stored in the GLCP indicated by the progress bar. When 100% is reached, press [OK]. 
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The GLCP can now be connected to another adjustable frequency drive and the parameter settings copied to this adjustable frequency drive. 

Data transfer from LCP to adjustable frequency drive: 
1. Go to par. 0-50 LCP Copy 

2. Press the [OK] key. 

3. Select "All from LCP" 

4. Press the [OK] key. 

The parameter settings stored in the GLCP are now transferred to the adjustable frequency drive indicated by the progress bar. When 100% is reached, 

press [OK]. 

7.1.11 Initialization to Default Settings 

There are two ways to initialize the adjustable frequency drive to default: Recommended initialization and manual initialization. 

Please be aware that they have different impacts according to the below description. 

Recommended initialization (via par. 14-22 Operation Mode) 

1. Select par. 14-22 Operation Mode 

2. Press [OK] 

3. Select "Initialization" (for NLCP select "2") 

4. Press [OK] 

5. Disconnect the power from the unit and wait for the display to 

turn off. 

6. Reconnecting the power resets the adjustable frequency drive. 

Note that first start-up takes a few more seconds 

7. Press [Reset] 

par. 14-22 Operation Mode initializes all except: 

par. 14-50 RFI 1 

par. 8-30 Protocol 

par. 8-31 Address 

par. 8-32 Baud Rate 

par. 8-35 Minimum Response Delay 

par. 8-36 Max Response Delay 

par. 8-37 Max Inter-Char Delay 

par. 15-00 Operating Novato par. 15-05 Over Volts 

par. 15-20 Historic Log: Eventto par. 15-22 Historic Log: Time 

par. 15-30 Alarm Log: Error Code to par. 15-32 Alarm Log: Time 

,§] 
NOTE! 

Parameters selected in par. 0-25 My Personal Menu will remain present with the default factory setting. 

Manual initialization 

NOTE! 

When carrying out manual initialization, serial communication, RFI filter settings and fault log settings are reset. 

Removes parameters selected in par. 0-25 My Personal Menu 

1. Disconnect from the line power and wait until the display 

turns off. 

2a. Press [Status] - [Main Menu] - [OK] at the same time while 

powering up the Graphical LCP (GLCP) 

2b. Press [Menu] while the LCP 101, Numerical Display is pow- 

ering up. 

3. Release the keys after 5 s 

4. The adjustable frequency drive is now programmed according 

to default settings 

7-10 

This parameter initializes all except: 

par. 15-00 Operating Hours 

par. 15-03 Power-ups 

par. 15-04 Over Temps 

par. 15-05 Over Volts 
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7.1.12 RS-485 Bus Connection 

One or more adjustable frequency drives can be connected to a controller 

(or master) using the standard RS-485 interface. Terminal 68 is connec- 

ted to the P signal (TX +, Rx+), while terminal 69 is connected to the N 

signal (TX-, RX-). 

If more than one adjustable frequency drive is connected to a master, 

use parallel connections. 

In order to avoid potential equalizing currents in the shield, ground the cable screen via terminal 61, which is connected to the frame via an RC link. 

Bus termination 

The RS-485 bus must be terminated by a resistor network at both ends. If the drive is the first or the last device in the RS-485 loop, set the switch 5801 

on the control card to ON. 

For more information, see the paragraph Switches 5201, 5201, and 5801. 

7.1.13 How to Connect a PC to the Adjustable Frequency Drive 

To control or program the adjustable frequency drive from a PC, install the PC-based Configuration Tool MCI- 10. 

The PC is connected via a standard (host/device) USB cable, or via the RS-485 interface as shown in the Design Guide, chapter Now to Install > Installation 

of misc. connections. 

NOTE! 

The USB connection is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals. The USB connection is 

connected to protection ground on the adjustable frequency drive. Use only isolated laptop for PC connection to the USB connector on 

the adjustable frequency drive. 

Figure 7.10: For control cable connections, see section on Control Terminals. 

13067308 
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7.1.14 PC Software Tools 

PC-based Configuration Tool MCI' 10 

All adjustable frequency drives are equipped with a serial communication port. Danfoss provides a PC tool for communication between PC and adjustable 

frequency drive, PC-based Configuration Tool MCT 10. Please check the section on Available Literature for detailed information on this tool. 

MCT 10 set-up software 

MCT 10 has been designed as an easy to use interactive tool for setting parameters in our adjustable frequency drives. The software can be downloaded 

from the Danfoss internet site http://www.Danfoss.com/BusinessAreas/OtivesSolutions/Softwaredownload/DOPC+Software+Program.htm. 

The MCT 10 set-up software will be useful for: 

Planning a communication network off-line. MCT 10 contains a complete adjustable frequency drive database 

Commissioning adjustable frequency drives on-line. 

Saving settings for all adjustable frequency drives. 

Replacing an adjustable frequency drive in a network. 

Simple and accurate documentation of adjustable frequency drive settings after commissioning. 

Expanding an existing network. 

Adjustable frequency drives developed in the future will be fully supported. 

MCT 10 set-up software supports Profibus DP-V1 via a master class 2 connection. This makes it possible to access on-line read/write parameters in an 

adjustable frequency drive via the Profibus network. This will eliminate the need for an extra communication network. 

Save adjustable frequency drive settings: 

1. Connect a PC to the unit via the USB COM port. (Note: Use a PC that is isolated from the line power, in conjunction with the USB port. Failure 

to do so may damage equipment.) 

2. Open MCI 10 Set-up Software 

3. Choose "Read from drive" 

4. Choose "Save as" 

All parameters are now stored on the PC. 

Load adjustable frequency drive settings: 

1. Connect a PC to the adjustable frequency drive via the USB com port 

2. Open MO- 10 Set-up software 

3. Choose "Open"- stored files will be shown. 

4. Open the appropriate file 

5. Choose "Write to drive" 

All parameter settings are now transferred to the adjustable frequency drive. 

A separate manual for MCT 10 Set-up Software is available: MG.10.Rx.yy. 
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The MCT 10 Set-up software modules 

The following modules are included in the software package: 

7 How to Operate the Adjustable Frequency 
Drive 

MCT Set-up 10 Software 

Setting parameters 

Copy to and from adjustable frequency drives 

Documentation and print-out of parameter settings inc. diagrams 

Ext. user Interface 

Preventive Maintenance Schedule 

Clock settings 

Timed Action Programming 

Smart Logic Controller Set-up 

Ordering number: 

Please order the CD containing MCT 10 Set-up software using code number 130B1000. 

MCT 10 can also be downloaded from the Danfoss Internet: WWW.DANF055.COM, Business Area: Motion Controls. 
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e 

8.1 How to Program 
8.1.1 Parameter Set-up 

Overview of parameter groups 

- A s - - I 

Group Title Function 
0- Operation/Display Parameters related to the fundamental functions of the adjustable frequency drive, func- 

tion of the LCP buttons and configuration of the LCP display. 
Parameter group for motor settings. 1- Load/Motor 

12- Brakes Parameter group for setting brake features in the adjustable frequency drive. I 

3- Reference / Ramps Parameters for reference handling, defining limitations, and configuring the reaction of 
the adjustable frequency drive to changes. 

14- Limits/ Warnings Parameter group for configuring limits and warnings. 
1 

Parameter group for configuring the digital inputs and outputs. 5- Digital In/Out 
16- Analog In /Odt Parameter group for configuring the analog inputs and outputs. I 

Parameter group for configuring communications and options. 8- Communication and Options 
19- Profibus , Parameter group for Profibus-specific parameters. 

1 

10- DeviceNet Serial Communication Bus Parameter group for DeviceNet-specific parameters. 
113- Smart Logic Parameter group for Smart Logic Control 1 

14- Special Functions Parameter group for configuring special adjustable frequency drive functions. 
15- Drive Information Parameter group containing adjustable frequency drive information such as operating 

data hardware configuration and software versions. 
16- Data Readouts Parameter group for data readouts, such as current references, voltages, control, alarm, 

warning and status words. 
118- Info and Readouts This parameter group contains the last 10 Preventive Maintenance logs. 1 

20- Drive Closed-loop This parameter group is used for configuring the closed-loop PID controller that controls 
the output frequency of the unit. 

121- Extended Closed-loop Parameters for configuring the three extended closed-loop PID controllers. 1 

These parameters monitor water applications. 22- Application Functions 
23- lime-based Functions These parameters are for actions to be performed on a daily or weekly basis, such as 

different references for workinghoursinon-working_hours. 
25- Basic Cascade Controller Functions Parameters for configuring the basic cascade controller for sequence control of multiple 

pumps. 
126- Analog I/O Opbon_MCB 109 Parameters for configuring the Analog I/O Option MCB 109. 
27- Extended Cascade Control Parameters for configuring the extended cascade control. 

129- Water Application Functions Parameters for setting water spedfic functions. 1 

Parameters for configuring the bypass option 31- Bypass Option 

Table 8.1: Parameter Groups 

Parameter descriptions and selections are displayed on the Graphic LCP or Numeric LCP in the display area (See Section 5 for details.) Access the 

parameters by pressing the [Quick Menu] or [Main Menu] key on the control panel. The quick menu is used primarily for commissioning the unit at start- 

up by providing those parameters necessary to start operation. The main menu provides access to all the parameters for detailed application programming. 

All digital input/output and analog input/output terminals are multifunctional. All terminals have factory default functions suitable for the majority of water 

applications but if other special functions are required, they must be programmed in parameter group 5 or 6. 
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8.1.2 Qi My Personal Menu 

Parameters defined by the user can be stored in Q1 My Personal Menu. 

Select My Personal Menu to display only the parameters, which have been pre-selected and programmed as personal parameters. For example, a pump 

or equipment OEM may have pre-programmed these to be in My Personal Menu during factory commissioning to make on-site commissioning / fine tuning 

simpler. These parameters are selected in par. 0-25 My Personal Menu. Up to 20 different parameters can be defined in this menu. 

Q1 My Personal Menu 
120-21 Setpoint 1 

20-93 PID Proportional Gain 

120-94 PID Integral Time 

8.1.3 Q2 Quick Set-up 

The parameters in Q2 Quick Set-up are the basic parameters which are always needed to set up the adjustable frequency drive for operation. 

Q2 Quick Set-up 
I Parameter number and name Unit I 

0-01 Language 
1 -20 Motor Power kW I 

1-22 Motor Voltage V 

11-23 Motor Frequency Hz I 

1.24 Motor Current A 
117,25 Motor Nominal Speed RPM 

s 
_J 

3-41 Ramp 1 Ramp-up Time 
3-42 Ramp 1 Ramp-down Time s 

RPM 
__.I 

4-11 Motor Speed Low Limit 
4-13 Motor Speed High Limit RPM 

1-29 Automatic Motor Adaptation (AMA) 
_I 
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8.1.4 Q3 Function Set-ups 

The function set-up provides quick and easy access to all parameters required for the majority of water and wastewater applications including variable 

torque, constant torque, pumps, dosing pumps, well pumps, booster pumps, mixer pumps, aeration blowers and other pump and fan applications. Among 

other features, it also includes parameters for selecting which variables to display on the LCP, digital preset speeds, scaling of analog references, closed- 

loop single zone and multi-zone applications and specific functions related to water and wastewater applications. 

How to access the Function Set-up - example: 

St a tu r. cl 1 

0 
0 
g 
CO 

.--1 

..., 

28.8% 5.66A 2.63 kW 

14.4Hz 

0 kWh 

Auto Remote Running 

Figure 8.1: Step 1: Turn on the adjustable 

(On LED lights) 

frequency drive 

76.1% 4.32A i'R 

1= 
Quick Menus 

Q1 My Personal Menu 

02 Quick Setup 
03 Function Setups 
05 Changes Made 

AI AI 

Figure 8.2: Step 2: Press the [Quick Menus] button (quick 

menu choices appear). 

69.3% 5.20 A imCi ,,, 

Quick Menus , 
01 My Personal Menu 

02 Quick Setup 

03 Function Setups 
QS Changes Made 

I- , 
I 
II 

Figure 8.3: Step 3: Use the up/down navigation keys to 

scroll down to Function Set-ups. Press [OK]. 

a 
0.000rpm 0.000 1(1 " 
Function Setups Q3 

!Q 1 General Settings 
03-2 Open Loop Settings 
03-3 Closed Loop Settings . 

Figure 8.4: Step 4: Function Set-up choices appear. Choose 

03-1 General Settings. Press [OK]. 

0.000rpm 0.000 iii 
03-1 

C13-10 Clock Settings 
03-11 (Display Settings 
03-12 Analog Output 
03-13 Relays 

.- a 

Figure 8.5: Step 5: Use the up/down navigation keys to 

scroll down to, e.g., 03-12 Analog Outpu& Press [OK]. 

0.000 rpm 
Analog Out .1.4t 

0.000 l'eli 
03-12 

6-50 Terminal 42 Output 

[100] Output frequency 

Figure 8.6: Step 6: Choose parameter 6-50 Terminal 42 

Output Press [OK]. 

0.000 rpm 
Pinatog nut ut 

0.000 1(1 

03-12 
6-50 Terminal 42 Output 

[NEE] Speed 

Figure 8.7: Step 7: Use the up/down navigation keys to se- 

lect between the different choices. Press [OK]. 
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The Function Set-up parameters are grouped in the following way: 

VLT® AQUA Drive 
Instruction Manual 

Q3-1 General Settings 
LQ3-10 Clock Settings Q3-11 Display Settings Q3-12 Analog Output Q3-13 Relays I 

0-70 Set Date and Time 0-20 Display Line 1.1 Small 6-50 Terminal 42 Output Relay 1 . 5-40 Function Relay 
Relay _2 . 5-40 Function RelayJ 
Option relay 7 . 5-40 Function 
Relay 

10-71 Date Format 0-21 Display Line 1.2 Small 
0-22 Display Line 1.3 Small 

6-51 Terminal 42 Output MM Scale 
6-52 Terminal 42 Output Max Scale 0-72 Time Format 

0-74 DST/Summertime 0-23 Display Line 2 Large Option relay 8 5-40 Function I 

Relay 
Option relay 9 5-40 Function 
Relay 

0-76 DST/Summertime Start 0-24 Display Line 3 Large 

10-77 DST/Summertime End 0-37 Display Text 1 

0-38 Displa Text 2 
1 

1 0-39 Display Text 3 1 

Q3-2 Open-loop Settings 
1Q3 -20 Digital Reference Q3-21 Analog Reference I 

3-02 Minimum Reference 3-02 Minimum Reference 

13-03 Maximum Reference 3-03 Maximum Reference 1 

3-10 Preset Reference 6-10 Terminal 53 Low Voltage 
15-13 Terminal 29 Digital Input 6.11 Terminal 53 High Voltage 

6-14 Terminal 53 Low Ref/Feedb. Value 
I 

5-14 Terminal 32 Digital Input 
15-15 Terminal 33 Digital Input 6-15 Terminal 53 High Ref/Feedb. Value 1 

Q3-3 Closed-loop Settings 
IQ3-30 Feedback Settings Q3-31 PID Settings I 

1-00 Configuration Mode 20-81 PID Normal/Inverse Control 
[20-12 Reference/Feedb.Unit 20-82 PID Start Speed [RPM] 

20-21 Setpoint 1 

1 

3-02 Minimum Reference 
13-03 Maximum Reference 20-93 PID Proportional Gain 

20-94 PID Integral Time 
1 

6-20 Terminal 54 Low Voltage 
16-21 Terminal 54 High Voltage 

1 

6-24 Terminal 54 Low Ref/Feedb Value 
16-25 Terminal 54 High Ref/Feedb Value 1 

6-00 Live Zero Timeout Time 
16-01 Live Zero Timeout Function 1 

8.1.5 Q5 Changes Made 

QS Changes Made can be used for fault finding. 

Select Changes made to get information about: 

The last 10 changes. Use the up/down navigation keys to scroll between the last 10 changed parameters. 

The changes made since default setting. 

Select Loggingsto get information about the display line readouts. The information is shown in graphs. 

Only display parameters selected in par. 0-20 and par. 0-24 can be viewed. It is possible to store up to 120 samples in the memory for later reference. 

Please notice that the parameters listed in the below tables for Q5 only serve as examples since they will vary depending on the programming of the 

particular adjustable frequency drive. 

[20-94 PID Integral Time 
Q5-1 Last 10 Changes 

20-93 PID Proportional Gain 

120-93 PID Proportional Gain 
20-94 PID Integral Time 

Q5-2 Since Factory Setting 
1 
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[Analog Input 53 
Analog Input 54 

Q5-3 Input Assignments 

8.1.6 Q6 Loggings 

Q6 Loggings can be used for fault finding. 

Please notice that the parameters listed in the table for Q6 below only serve as examples since they will vary depending on the programming of the 

particular adjustable frequency drive. 

Q6 Loggings 
'Reference I 

Analog Input 53 
Motor Current I 

Frequency 
'Feedback I 

Energy Log 
Trending Cont Bin ' I 

Trending Timed Bin 

[Trending Comparison I 

8.1.7 Main Menu Mode 

Both the GLCP and NLCP provide access to the main menu mode. Select 

main menu mode by pressing the [Main Menu] key. Figure 6.2 shows the 

resulting read-out, which appears on the display of the GLCP. 

Lines 2 through 5 on the display show a list of parameter groups which 

can be chosen by toggling the up and down buttons. 

1452 RPM 4.79A I C I 

;0-** Operation /Display 
1-** Loadflictor 
2-** Brakes 
3-** Reference I Ramps 

Figure 8.8: Display example. 

to 
to 
to 

a-I 

Each parameter has a name and number which remain the same regardless of the programming mode. In main menu mode, the parameters are divided 

into groups. The first digit of the parameter number (from the left) indicates the parameter group number. 

All parameters can be changed in the main menu. The configuration of the unit (par. 1-00 Configuration Mode) will determine other parameters available 

for programming. For example, selecting Closed-loop enables additional parameters related to closed-loop operation. Option cards added to the unit 

enable additional parameters associated with the option device. 
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8.1.8 Parameter Selection 

In main menu mode, the parameters are divided into groups. Select a 

parameter group using the navigation keys. 

The following parameter groups are accessible: 

After selecting a parameter group, choose a parameter by means of the 

navigation keys. 

The middle section on the GLCP display shows the parameter number and 

name, as well as the selected parameter value. 

Group no. Parameter group: 
10 Operation/Display I 

1 Load/Motor 
12 Brakes I 

3 References/Ramps 
14 Limits/Warnings 
5 Digital In/Out 

16 Analog In/Out I 

8 Comm. and Options 
19 Profibus 

1 

10 CAN Ser. Com. Bus 
111 Lon Works 

1 

13 Smart Logic 
114 Special Functions 1 

15 Drive Information 
116 Data Readouts 

1 

18 Data Readouts 2 

120 Drive Closed-loop I 

21 Ext. Closed-loop 
122 Application Functions 1 

23 Time-based Functions 
124 Fire Mode I 

25 Cascade Controller 
[26 Analog I/O Option MCB 109 j 
Table 8.2: Parameter groups. 

8.2 Commonly Used Parameters - Explanations 

8.2.1 Main Menu 

The main menu includes all available parameters in the VLT® AQUA Drive FC 200 adjustable frequency drive. 

All parameters are grouped logically with a group name indicating the function of the parameter group. 

All parameters are listed by name and number in the section Parameter Optionsin this Instruction Manual. 

All parameters included in the quick menus (Q1, Q2, Q3, Q5 and Q6) can be found in the following. 

Some of the most commonly used parameters for VLT® AQUA Drive applications are also explained in the following section. 

For a detailed explanation of all parameters, please refer to the VLT®AQUA Drive Programming Guide MG.20.0X.YY which is available at www.danfoss.com 

or by ordering it from the local Danfoss office. 
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Parameters related to the fundamental functions of the adjustable frequency drive, function of the LCP buttons and configuration of the LCP display. 

0 -01 Language 

Option: Function: 
Defines the language to be used in the display. 

The adjustable frequency drive can be delivered with 4 different language packages. English and 

German are included in all packages. English cannot be erased or manipulated. 

[0] * English Part of Language packages 1 - 4 

[1] German Part of Language packages 1 - 4 

[2] 'French Part of Language package 1 

[3] Danish Part of Language package 1 

[4] Spanish Part of Language package 1 

[5] Italian Part of Language package 1 

[6] Swedish Part of Language package 1 

Pl Dutch Part of Language package 1 

[10] Chinese Language package 2 

[20] Finnish Part of Language package 1 

[22] English US Part of Language package 4 

[27] Greek Part of Language package 4 

[28] Portuguese Part of Language package 4 

[36] Slovenian Part of Language package 3 

[39] Korean Part of Language package 2 

[40] Japanese Part of Language package 2 

[41] Turkish Part of Language package 4 

[42] Traditional Chinese Part of Language pad:age 2 

[43] Bulgarian Part of Language package 3 

[44] Serbian Part of Language package 3 

[45] Romanian Part of Language package 3 

[46] Hungarian Part of Language package 3 

[47] Czech Part of Language package 3 

[48] Polish Part of Language package 4 

[49] _Russian Part of Language padoge 3 

[50] Thai Part of Language package 2 

[51] Bahasa Indonesian Part of Language package 2 

O-20 Display Line 1.1 Small 

Option: Function: 
Select a variable for display in line 1, left position. 

[0] None No display value selected 

[37] Display Text 1 Present control word 

[38] Display Text 2 Enables an individual text string to be written, for display in the LCP or to be read via serial com- 

munication. 

[39] Display Text 3 Enables an individual text string to be written, for display in the LCP or to be read via serial com- 

munication. 
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[89] Date and Time Readout Displays the current date and time. 

[953] Profibus Warning Word Displays Profibus communication warnings. 

[1005] Readout Transmit Error Counter View the number of CAN control transmission errors since the last power-up. 

[1006] Readout Receive Error Counter View the number of CAN control receipt errors since the last power-up. 

[1007] Readout Bus-off Counter View the number of Bus Off events since the last power-up. 

[1013] Warning Parameter View a Device Net-specific warning word. One separate bit is assigned to every warning. 

[1115] LON Warning Word Shows the LON-specific warnings. 

[1117] XIF Revision Shows the version of the external interface file of the Neuron C chip on the LON option. 

[1118] LON Works Revision Shows the software version of the application program of the Neuron C chip on the LON option. 

[1500] Operating Hours View the number of running hours of the adjustable frequency drive. 

[1501] Running Hours View the number of running hours of the motor. 

[1502] kWh Counter View the line power consumption in kWh. 

[1600] Control Word View the control word sent from the adjustable frequency drive via the serial communication port 

in hex code. 

[1601] * Reference [Unit] Total reference (sum of digital/analog/preset/bus/freeze ref./catch up and slow-down) in selected 

unit. 

[1602] Reference % Total reference (sum of digital /analog /preset/bus /freeze ref./catch up and slow-down) in percent. 

[1603] Status Word Present status word 

[1605] Main Actual Value [%] One or more warnings in a Hex code 

[1609] Custom Readout View the user-defined readouts as defined in par. 0-30, 0-31 and 0-32. 

[1610] Power [kW] Actual power consumed by the motor in kW. 

[1611] Power [hp] Actual power consumed by the motor in HP. 

[1612] Motor Voltage Voltage supplied to the motor. 

[1613] Motor Frequency Motor frequency, i.e., the output frequency of the adjustable frequency drive in Hz. 

[1614] Motor Current Phase current of the motor measured as effective value. 

[1615] Frequency [%] Motor frequency, i.e., the output frequency from the adjustable frequency drive in percent. 

[1616] Torque [Nm] Present motor load as a percentage of the rated motor torque. 

[1617] Speed [RPM] Speed in RPM (revolutions per minute), i.e., the motor shaft speed in closed-loop based on the 

entered motor nameplate data, the output frequency and the load on the adjustable frequency drive. 

[1618] Motor Thermal Thermal load on the motor, calculated by the ETR function. See also parameter group 1-9* Motor 

Temperature. 

[1622] Torque [ %] Shows the actual torque produced, in percentage. 

[1630] DC Link Voltage Intermediate circuit voltage in the adjustable frequency drive. 

[1632] BrakeEnergy/s Present braking energy transferred to an external brake resistor. 

Stated as an instantaneous value. 

[1633] Brake Energy/2 min Braking energy transferred to an external brake resistor. The mean power is calculated continuously 

for the most recent 120 seconds. 

[1634] Heatsink Temp. Present heatsink temperature of the adjustable frequency drive. The cut-out limit is 203° ± 9°F [95° 

± 5°C]; cutting back in occurs at 158° ± 9°F [70° ± 5°C]. 

[1635] Thermal Drive Load Percentage load of the inverters 

[1636] Inv. Nom. Current Nominal current of the adjustable frequency drive 

[1637] Inv. Max. Current Maximum current of the adjustable frequency drive 

[1638] SL Control State State of the event executed by the control 

[1639] Control Card Temp. Temperature of the control card. 

[1650] External Reference Sum of the external reference as a percentage, i.e., the sum of analog/pulse/bus. 
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[1652] Feedback [Unit] Signal value in units from the programmed digital input(s). 

[1653] DigiPot Reference View the contribution of the digital potentiometer to the actual reference Feedback. 

[1654] Feedback 1 [Unit] View the value of Feedbatk 1. See also par. 20-0*. 

[1655] Feedback 2 [Unit] View the value of Feedback 2. See also par. 20-0*. 

[1656] Feedback 3 [Unit] View the value of Feedback 3. See also par. 20-0*. 

[1658] PID Output [ %] Returns the drive dosed-loop PID controller output value in percent. 

[1659] Adjusted Setpoint Displays the actual operating setpoint after it is modified by flow compensation. See parameters 

22-8*. 

[1660] Digital Input Displays the status of the digital inputs. Signal low = 0; Signal high = 1. 

Regarding order, see par. 16-60. Bit 0 is at the extreme right. 

[1661] Terminal 53 Switch Setting Setting of input terminal 53. Current = 0; Voltage = 1. 

[1662] Analog Input 53 Actual value at input 53 either as a reference or protection value. 

[1663] Terminal 54 Switch Setting Setting of input terminal 54. Current = 0; Voltage = 1. 

[1664] Analog Input 54 Actual value at input 54 either as reference or protection value. 

[1665] Analog Output 42 [mA] Actual value at output 42 in mA. Use par. 6-50 to select the variable to be represented by output 

42. 

[1666] Digital Output [bin] Binary value of all digital outputs. 

[1667] Freq. Input #29 [Hz] Actual value of the frequency applied at terminal 29 as a pulse input. 

[1668] Freq. Input #33 [Hz] Actual value of the frequency applied at terminal 33 as a pulse input. 

[1669] Pulse Output #27 (Hz] Actual value of pulses applied to terminal 27 in digital output mode. 

[1670] Pulse Output #29 [Hz] Actual value of pulses applied to terminal 29 in digital output mode. 

[1671] Relay Output [bin] View the setting of all relays. 

[1672] Counter A View the present value of Counter A. 

[1673] Counter B View the present value of Counter B. 

[1675] Analog input X30/11 Actual value of the signal on input X30/11 (General Purpose I/O Card. Option) 

[1676] Analog input X30/12 Actual value of the signal on input X30/12 (General Purpose I/O Card. Optional) 

[1677] Analog output X30/8 [mA] Actual value at output X30/8 (General Purpose I/O Card. Optional) Use Par. 6-60 to select the var- 

iable to be shown. 

[1680] Serial corn. bus CTW 1 Control word (CTW) received from the bus master. 

[1682] Serial corn. bus REF 1 Main reference value sent with control word via the serial communications network, e.g., from the 

BMS, PLC or other master controller. 

[1684] Comm. Option STW Extended serial communication option status word. 

[1685] ADF Port CTW 1 Control word (CTW) received from the bus master. 

[1686] AFD Port REF 1 Status word (STW) sent to the bus master. 

[1690] Alarm Word One or more alarms in a Hex code (used for serial communications) 

[1691] Alarm Word 2 One or more alarms in a Hex code (used for serial communications) 

[1692] Warning Word One or more warnings in a Hex code (used for serial communications) 

[1693] Warning Word 2 One or more warnings in a Hex code (used for serial communications) 

[1694] Ext. Status Word One or more status conditions in a Hex code (used for serial communications) 

[1695] Ext. Status Word 2 One or more status conditions in a Hex code (used for serial communications) 

[1696] Maintenance Word The bits reflect the status for the preventive maintenance events programmed in parameter group 

23-1* 

[1830] Analog Input X42/1 Shows the value of the signal applied to terminal X42/1 on the Analog I/O card. 

[1831] Analog Input X42/3 Shows the value of the signal applied to terminal X42/3 on the Analog I/O card. 

[1832] Analog Input X42/5 Shows the value of the signal applied to terminal X42/5 on the Analog I/O card. 
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[1833] Analog Out X42/7 [V] Shows the value of the signal applied to terminal X42/7 on the Analog 1/0 card. 

VLT® AQUA Drive 
Instruction Manual 

[1834] Analog Out X42/9 [V] Shows the value of the signal applied to terminal X42/9 on the Analog I/O card. 

[1835] Analog Out X42/11 [V] Shows the value of the signal applied to terminal X42/11 on the Analog I/O card. 

[2117] Ext. 1 Reference [Unit] The value of the reference for extended Closed-loop Controller 1 

[2118] Ext. 1 Feedback [Unit] The value of the feedback signal for extended Closed-loop Controller 1 

[2119] Ext. 1 Output [ %] The value of the output from extended Closed-loop Controller 1 

[2137] Ext. 2 Reference [Unit] The value of the reference for extended Closed-loop Controller 2 

[2138] Ext. 2 Feedback [Unit] The value of the feedback signal for extended aosed-loop Controller 2 

[2139] Ext. 2 Output [ %] The value of the output from extended Closed-loop Controller 2 

[2157) Ext. 3 Reference [Unit] The value of the reference for extended Closed-loop Controller 3 

[2158] Ext. 3 Feedback [Unit] The value of the feedback signal for extended Closed-loop Controller 3 

[2159] Ext. Output [%] The value of the output from extended aosed-loop Controller 3 

[2230] No-Flow Power The calculated No-Flow Power for the actual operating speed 

[2580] Cascade Status Status for the operation of the cascade controller 

[2581] Pump Status Status for the operation of each individual pump controlled by the cascade controller 

[2791] Cascade Reference Reference output for use with follower drives. 

[2792] % Of Total Capacity Readout parameter to show the system operating point as a % capacity of total system capacity. 

[2793] Cascade Option Status Readout parameter to show the status of the cascade system. 

4,"0-21 D!splay, l_ine,1.2 Small. 

Function: 
Select a variable for display in line 1, middle position. 

[1662] * Analog input 53 The options are the same as those listed for par. 0-20 Display Line 1.1 Small 

042 ,Display Cine1.3 Small 

Option: Function: 
Select a variable for display in line 1, right position. 

[1614] * Motor Current The options are the same as those listed for par. 0-20 Display Line 1.1 Small 

0 -23 Display (Ma :4 
Option: Function: 

Select a variable for display in line 2. 

[1615] * Frequency The options are the same as those listed for par. 0-20 Display Line 1.1 Small 

doz 244;Oisplawl,Iner.3Largeoz.., 

Option: 
[1652] * Feedback [Unit] 

Function: 
The options are the same as those listed for par. 0-20 Display Line 1.1 Small. 

Select a variable for display in line 2. 
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0-37 Display Text 1 

Range: Function: 
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0 N/A* [0 - 0 N/A] In this parameter, it is possible to write an individual text string for display in the LCP or to be read 

via serial communication. If it is to be displayed permanently, select Display Text 1 in 

par. 0-20 Display Line 1.1 Small, par. 0-21 Display Line 1.2 Small, par. 0-22 Display Line 1.3 

Small, par. 0-23 Display Line 2 Large or par. 0-24 Display Line 3 Large. Use the or. buttons on 

the Lap to change a character. Use the and buttons to move the cursor. When a character is 

highlighted by the cursor, it can be changed. Use the or buttons on the LCP to change a 

character. A character can be inserted by placing the cursor between two characters and pressing 

or . 
0-38 Display Text 2 

Range: Function: 

0 N/A* [0 - 0 N/A] . In this parameter, it is possible to write an individual text string for display in the LCP or to be read 

via serial communication. If to be displayed permanently select Display Text 2 in par. 0-20 Display 

Line 1.1 Small, par. 0-21 Display Line 1.2 Small, par. 0-22 Display Line 1.3 Small, par. 0-23 Display 

Line 1 Large or par. 0-24 Display Line 3 Large. Use the or buttons on the LCP to change a 

character. Use the 4 and buttons to move the cursor. When a character is highlighted by the 

cursor, this character can be changed. A character can be inserted by placing the cursor between 

two characters and pressing or . 
0-39 Display Text,3 

Range: Function: 

0 N/A* [0 - 0 N/A] In this parameter, it is possible to write an individual text string for display in the LCP or to be read 

via serial communication. If it is to be displayed permanently, select Display Text 3 in 

par. 0-20 Display the 1.1 Small par. 0-21 Display Line 1.2 Small, par. 0-22 Display Line 1.3 Small, 

par. 0-23 Display Line 2 Large or par. 0-24 Display Line 3 Large. Use the or buttons on the 

LCP to change a character. Use the and buttons to move the cursor. When a character is 

highlighted by the cursor, this character can be changed. A character can be inserted by placing the 

cursor between two characters and pressing or . 
I - a 

Range: 

2000-01-01 [2000-01-01 00:00] 

00:00 - 
2099 -12 -01 

23:59 * 

0-71 Date Format 

Option: 
[0] * YYYY-MM-DD 

Function: 

Sets the date and time of the internal clock. The format to be used is set in par. 0-71 and 0-72. 

NOTE! 

This parameter does not display the actual time. This can be read in par. 0-89. 

The clock will not begin counting until a setting different from default has been 

made. 

Function: 

Sets the date format to be used in the LCP. 

[1] DD-MM-YYYY Sets the date format to be used in the LCP. 

[2] MM/DD/YYYY Sets the date format to be used in the LCP. 
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:10 -72 Time Format 

Option: Function: 

VLF° AQUA Drive 
Instruction Manual 

Sets the time format to be used in the LCP. 

[0] * 24 h 

[1] 12 h 

, . 

0-74 DST/SUninfertitile 

Option: Function: 
Choose how Daylight Saving Time/Summertime should be handled. For manual DST/Summertime 

enter the start date and end date in par. 0-76 DST/SummerUme Startand par. 0-77 DST /Summer- 

time End 

[0] * OFF 

[2) Manual 

A0-76 DST/Summertime.Start, 

Range: Function: 
0 N/A* [0 - 0 N/A] Sets the date and time when summertime/DST starts. The date is programmed in the format se- 

lected in par. 0-71 Date Format. 

:0-77 DST/SummertiMe 

Range: Function: 
0 N/A* [0 - 0 N/A] Sets the date and time when summertime/DST ends. The date is programmed in the format selected 

in par. 0-71 Date Format 

8.2.3 General Settings, 1-0* 

Define whether the adjustable frequency drive operates in open-loop or closed-loop. 

c=1-00 Configuration Mode 

Option: Function: 
[0] * Open-loop Motor speed is determined by applying a speed reference or by setting desired speed when in Hand 

Mode. 

Open-loop is also used if the adjustable frequency drive is part of a dosed-loop control system based 

on an external PID controller providing a speed reference signal as output. 

[3] Closed-loop Motor speed will be determined by a reference from the built-in PID controller varying the motor 

speed as part of a dosed-loop control process (e.g., constant pressure or flow). The PID controller 

must be configured in par. 20-** or via the function set-ups accessed by pressing the [Quick Menu] 

button. 

NOTE! 

This parameter cannot be changed when the motor is running. 

NOTE! 

When set for closed-loop, the commands reversing and start reversing will not reverse the direction of the motor. 
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Range: Function: 
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4.00 kW* [0.09 - 3000.00 kW] 

1-22 Motor Voltage 

Range: Function: 
400. V* [10. - 1000. V] Enter the nominal motor voltage according to the motor nameplate data. The default value corre- 

sponds to the nominal rated output of the unit. 

This parameter cannot be adjusted while the motor is running. 

1-23 Motor Frequency 

Range: Function: 

50. He [20 - 1000 Hz] Select the motor frequency value from the motor nameplate data.For 87 Hz operation with 230/400 

V motors, set the nameplate data for 230 V/50 Hz. Adapt par. 4-13 Motor Speed High Limit 

[RPM]and par. 3-03 Maximum Reference to the 87.Hz application. . 

NOTE! 

This parameter cannot be adjusted while the motor is running. 

Range: Function: 
7.20 A* [0.10 - 10000.00 A] Enter the nominal motor current value from the motor nameplate data. This data is used for cal- 

culating motor torque, motor thermal protection, etc. 

NOTE! 

This parameter cannot be adjusted while the motor is running. 

1-25 Motor Nominal Speed 

Range: Function: 

1420. RPM* [100 - 60000 RPM] Enter the nominal motor speed value from the motor nameplate data. This data is used for calcu- 

lating automatic motor compensations. 

NOTE! 

This parameter cannot be changed while the motor is running. 

I . . 

Option: Function: 
The AMA function optimizes dynamic motor performance by automatically optimizing the advanced 

motor parameters par. 1-30 Stator Resistance (Rs) to par. 1-35 Main Reactance (,1i while the 

motor is stationary. 

[0] * Off No function 
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[1] Enable complete AMA performs AMA of the stator resistance Rs, the rotor resistance R,, the stator leakage reactance. Xi, 

the rotor leakage reactance.X2 and the main reactance Xh. 

[2] Enable reduced AMA performs a reduced AMA of the stator resistance Rs in the system only. Select this option if an LC 

filter is used between the adjustable frequency drive and the motor. 

Activate the AMA function by pressing [Hand on] after selecting [1] or [2]. See also the section Automatic Motor Adaptation. After a normal sequence, 

the display will read: "Press [OK] to finish AMA". After pressing the [OK] key, the adjustable frequency drive is ready for operation. 

Note: 

For the best adaptation of the adjustable frequency drive, run AMA on a cold motor 

AMA cannot be performed while the motor is running. 

NOTE! 

It is important to set motor par. 1-2* Motor Data correctly, since these form part of the AMA algorithm. An AMA must be performed 

to achieve optimum dynamic motor performance. It may take up to 10 min., depending on the motor power rating. 

NOTE! 

Avoid generating external torque during AMA 

NOTE! 

If one of the settings in par. 1-2* Motor Data is changed, par. 1-30 Stator Resistance (Rs) to par. 1-39 Motor Poles, the advanced 

motor parameters, will return to the default setting. 

This parameter cannot be adjusted while the motor is running. 

NOTE! 

Full AMA should be run without filter only while reduced AMA should be run with filter. 

See section: Application Examples .> Automatic Motor Adaptation in the Design Guide. 

8.2.4 3-0* Reference Limits 

Parameters for setting the reference unit, limits and ranges. 

inirminiliteference' 
Range: Function: 
0.000 Ref- (-999999.999 - par. 3-03 Referen- Enter the Minimum Reference. The Minimum Reference is the lowest value obtainable by adding all 

erenceFeed-ceFeedbackUnit] references together. The Minimum Reference value and unit matches the configuration choice made 

backUnit* in par. 1-00 Configuration Mode and par. 20-12 Reference/Feedback Unit, respectively. 

NOTE! 

This parameter is used in open-loop only. 
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3-03 Maximum Reference 

Range: Function: 
50.000 Ref- [par. 3-02 - 999999.999 Referen- Enter the maximum acceptable value for the remote reference. The Maximum Reference value and 

erenceFeed-ceFeedbackUnit] unit matches the configuration choice made in par. 1-00 Configuration Mode and par. 20-12 Ref- 

backUn it* erence/Feedbad( Unit, respectively. 

NOTE! 

If operating with par. 1-00, Configuration Mode set for Closed-loop [3], par. 

20-14, Maximum Reference/Feedb. must be used. 

Array [8] 

Range: Function: 

0.00 0/0* [-100.00 - 100.00 0/0]. 

' 

Range: Function: 

1308A149.10 

Preset 76543210 

-10101010 

-11001100 

-11110000 

12 (+24V) 

29 [P 5 -13 =Preset ref bit 0) 

32 [P 5-14-Preset ref bit 1) 

33 (1, 5-15=Preset ref bit 2) 

10.00 s* [1.00 - 3600.00 s] 

3-42 Ramp 1 Ramp-down Time 

Range: Function: 

20.00 s* [1.00 - 3600.00 s] 
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4 

84. Initial Ramp Time 

Range: 

s* [0-60 s] 

44751,T44 

4 

Function: 
Enter the initial ramp-up time from zero speed to Motor Speed Low Limit, par. 4-11 or 4-12. Sub- 

mersible deep well pumps can be damaged by running below minimum speed. A fast ramp time 

below minimum pump speed is recommended. This parameter may be applied as a fast ramp rate 

from zero speed to Motor Speed Low Limit. 

Speed 

Mo. SP., 
Hlpt 

motor Sped 
Low 

Ramps 

!NUM Fine! 
Ramp Ramo 

' L - 
ve 3,85 Check' Val Ramp-Time- 

Range: 

s* [0-60 s] 

Function: 
In order to protect ball check valves in a stop situation, the check valve ramp can be utilized as a 

slow ramp rate from par. 4-11 Motor Speed Low Limit [RPM] or par. 4-12 Motor Speed Low Limit 

[Hz], to Check Valve Ramp End Speed, set by the user in par. 3-86 or par. 3-87. When par. 3-85 is 

different from 0 seconds, the Check Valve Ramp Time is effectuated and will be used to ramp down 

the speed from Motor Speed Low Limit to the Check Valve End Speed in par. 3-86 or par. 3-87. 

Speed 

Motor Speed 
High 

Motor Speed 
Low 

Norms, 

Ramp 

Check stem 
End Speed 

Time 

Chetk,Valve Ramp , n pee RP1.14,-$,k. 

Range: Function: 

0 [RPM]* [0 - Motor Speed Low Limit [RPM]] Set the speed in [RPM] below Motor Speed Low Limit where the Check Valve is expected to be closed 

and the Check Valve no longer shall be active. 
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3787 Check Valve Rainp End SPeed.[Hz 

Range: Function: 
0 [Hz]* [0 - Motor Speed Low Limit [Hz]] Set the speed in [Hz] below Motor Speed Low Limit where the Check Valve Ramp will no longer be 

active. 

Speed 

Motor Speed 

Molar Speed 
Lay 

Normal 

Check valve 
End Speed 

Time 

L3,i,03: Final Ramp fitre 
Range: 

0 [s]* [0 - 60 [s]] 

8.2.5 4-** Limits and Warnings 

Function: 
Enter the Final Ramp Time to be used when ramping down from Motor Speed Low Limit, par. 4-11 

or 4-12, to zero speed. 

Submersible deep well pumps can be damaged by running below minimum speed. A fast ramp time 

below minimum pump speed is recommended. This parameter may be applied as a fast ramp rate 

from Motor Speed Low Limit to zero speed. 

Parameter group for configuring limits and warnings. 

Range: Function: 

0 RPM* [0 - par. 4-13 RPM] Enter the minimum limit for motor speed. The Motor Speed Low Limit can be set to correspond to 

the manufacturer's recommended minimum motor speed. The Motor Speed Low Limit must not 

exceed the setting in par. 4-13 Motor Speed High Limit [RPM]. 

Range: Function: 
1500. RPM* [par. 4-11 - 60000. RPM] Enter.the maximum limit for motor speed. The Motor Speed High Limit can be set to correspond to 

the manufacturer's maximum rated motor. The Motor Speed High Limit must exceed the setting in 

par. 4-11 Motor Speed Low Limit [RPM]. Only par. 4-11 Motor Speed Low Limit [RPM] or 

par. 4-12 MotorSpeed Low Limit[liz]will be displayed, depending on other parameters.in the main 

menu, and depending on default settings dependant on global location. 
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NOTE! 

Max. output frequency cannot exceed 10% of the inverter switching frequency (par. 14-01 Switching Frequency). 

NOTE! 

Any changes in par. 4-13 Motor Speed High Limit Rpm] will reset the value in par. 4-53 Warning Speed High to the same value as set 

in par. 4-13 Motor Speed High Limit RPM]. 

8.2.6 5-** Digital In/Out 

Parameter group for configuring the digital input and output. 

5=01 Terminal-27- Mode._ 
Option: Function: 
[0] * Input Defines terminal 27 as a digital input. 

[1] Output Defines terminal 27 as a digital output. 

Please note that this parameter cannot be adjusted while the motor is running. 

8.2.7 5-1* Digital Inputs 

Parameters for configuring the input functions for the input terminals. 

The digital inputs are used for selecting various functions in the adjustable frequency drive. All digital inputs can be set to the following functions: 

Digital input function Select Terminal 
No operation [0] All *term 32, 33 I 

Reset [1] All 
All 'I [Coast inverse [2] 

Coast and reset inverse (3] All 

IDC brake inverse [5] All I 

Stop inverse [6] All 

[External interlock [Z] All I 

Start [8] All *term 18 

[Latched start [9] All I 

Reversing [10] All *term 19 

[Start reversing [11] All I 

Jog [14] All *term 29 
Preset reference on [15] All I 

Preset ref bit 0 [16] All 

[Preset ref bit 1 [17] All I 

Preset ref bit 2 (18] All 

[Freeze reference [19] All I 

Freeze output [20] All 
All I 15peed up [21] 

Slow [22] All 
[Set -up select bit 0 [22] All I 

Set-up select bit 1 [24] All 
[Pulse input [32] term 2933 I 

Ramp bit 0 [34] All 
[Line failure inverse [36] All I 

Run Permissive [52] 
I [Hand start [53] 

Auto-start [54] 
DigiPot Increase [K] All I 

DigiPot Decrease [56] All 

DigiPot Clear [57] All I 

Counter A (up) [60] 29, 33 
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Counter A (down) 1611 29, 33 
All 

_....I 
Reset Counter A [62] 

[Counter B (ups [O] 29, 33 I 

Counter B (down) Ltl] 29, 33 
All [Reset Counter B [65] 

Sleep Mode [66] 
[Reset Maintenance Word [781 
Lead Pump Start [120] 

[Lead Pump Alternation [121] I 

Pump 1 Interlock (1301 

I [Pump 2 Interlock [131] 
Pump 3 Interlock [132] 

All = Terminals 18, 19, 27, 29, 32, X30/2, X30/3, X30/4. X30/ are the terminals on MCB 101. 

Functions dedicated to only one digital input are stated in the associated parameter. 

All digital inputs can be programmed to these functions: 

[0] No operation No reaction to signals transmitted to terminal. 

[1] Reset Resets adjustable frequency drive after a TRIP/ALARM. Not all alarms can be reset. 

[2] Coast inverse. Leaves motor in free mode. Logic '0' => coasting stop. 

(Default Digital input 27): Coasting stop, inverted input (NC). 

[3] Coast and reset inverse Reset and coasting stop Inverted input (NC). 

Leaves motor in free mode and resets the adjustable frequency drive. Logic '0' => coasting stop 

and reset. 

[5] DC brake inverse Inverted input for DC braking (NC). 

Stops motor by energizing it with a DC current for a certain time period. See par. 2-01 to par. 2-03. 

The function is only active when the value in par. 2-02 is different from 0. Logic '0' _> DC braking. 

[6] Stop inverse Stop Inverted function. Generates a stop function when the selected terminal goes from logical level 

1' to '0'. The stop is performed according to the selected ramp time (par. 3-42 and par. 3-52). 

NOTE! 

When the adjustable frequency drive is at the torque limit and has received a 

stop command, it may not stop by itself. To ensure that the adjustable frequency 

drive stops, configure a digital output to Torque limit & stop [27] and connect 

this digital output to a digital input that is configured as coast. 

[7] External Interlock Same function as Coasting stop, inverse, but External Interlock generates the alarm message 'ex 

temal fault' on the display when the terminal which is programmed for Coast Inverse is logic '0'. 

The alarm message will also be active via digital outputs and relay outputs, if programmed for 

External Interlock. The alarm can be reset using a digital input or the [RESET] key if the cause for 

the External Interlock has been removed. A delay can be programmed in par. 22-00, External In- 

terlock Time. After applying a signal to the input, the reaction described above will be delayed with 

the time set in par. 22-00. - 

[8] Start Select start for a start/stop command. Logic '1' = start, logic '0' = stop. 

(Default Digital input 18) 

[9] Latched start Motor starts, if a pulse is applied for min. 2 ms. Motor stops when Stop inverse is activated 

[10] Reversing Changes direction of motor shaft rotation. Select Logic '1' to reverse. The reversing signal only 

changes the direction of rotation. it does not activate the start function. Select both directions in 

par. 4-10 Motor Speed Direction. 

(Default Digital input 19). 

[11] Start reversing Used for start/stop and for reversing on the same wire. Signals on start are not allowed at the same 

time. 

[14] Jog Used for activating jog speed. See par. 3-11. 
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[15] Preset reference on Used for shifting between external reference and preset reference. It is assumed that External/ 

preset[1] has been selected in par. 3-04. Logic '0' = external reference active; logic '1' = one of 

the eight preset references is active. 

[16] Preset ref bit 0 Enables a choice between one of the eight preset references according to the table below. 

[17] Preset ref bit 1 Enables a choice between one of the eight preset references according to the table below. 

[18] Preset ref bit 2 Enables a choice between one of the eight preset references according to the table below. 

Preset ref. bit 2 1 0 

[Preset ref. 0 0 0 0 

Preset ref. 1 0 0 1 

[Preset ref. 2 0 1 0 I 

Preset ref. 3 0 1 1 

[Preset ref. 4 1 0 0 I 

Preset ref. 5 1 0 1 

[Preset ref. 6 1 1 0 
1 

Preset ref. 7 1 1 1 

[19] Freeze ref Freezes actual reference. The frozen reference is now the point of enable/condition for Speed up 

and Slow to be used. If Speed up/down is used, the speed change always follows ramp 2 (par. 3-51 

and 3-52) in the range 0 - par. 3-03 Maximum Reference. 

[20] Freeze output Freezes actual motor frequency (I-1z). The frozen motor frequency is now the point of enable/con- 

dition for Speed up and Slow to be used. If Speed up/down is used, the speed change always follows 

ramp 2 (par. 3-51 and 3-52) in the range 0 - par. 1-23 Motor Frequency. 

NOTE! 

When Freeze output is active, the adjustable frequency drive cannot be stopped 

via a low 'start [13]' signal. Stop the adjustable frequency drive via a terminal 

programmed for Coasting inverse [2] or Coast and reset, inverse [3]. 

[21] Speed up For digital control of the up/down speed is desired (motor potentiometer). Activate this function by 

selecting either Freeze reference or Freeze output. When Speed up is activated for less than 400 

msec., the resulting reference will be increased by 0.1%. If Speed up is activated for more than 400 

msec., the resulting reference will ramp according to Ramp 1 in par. 3-41. 

[22] Slow Same as Speed up [21]. 

[23] Set-up select bit 0 Selects one of the four set-ups. Set par. 0-10 Active Set-up to Multi Set-up. 

[24] Set-up select bit 1 Same as Set-up select bit 0 [23]. 

(Default Digital input 32) 

[32] Pulse input Select Pulse input when using a pulse sequence as either reference or feedback. Scaling is done in 

par. group 5-5*. 

[34] Ramp bit 0 Select which ramp to use. Logic "0" will select ramp 1 while logic "1" will select ramp 2. 

[36] Line failure inverse Activates par. 14-10 Line Failure. Line failure inverse is active in the Logic "0" situation. 

[52] Run Permissive The input terminal, for which the Run permissive has been programmed must be logic "1" before a 

start command can be accepted. Run permissive has a logic 'AND' function related to the terminal 

which is programmed for START[8], Jog [14] or Freeze Output[20], which means that in order to 

start running the motor, both conditions must be fulfilled. If Run Permissive is programmed on 

multiple terminals, Run permissive needs only be logic '1' on one of the terminals for the function 

to be carried out. The digital output signal for Run Request (Start [8], Jog [14] or Freeze output 

[20]) programmed in par. 5-3* Digital outputs, or par. 5-4* Relays, will not be affected by Run 

Permissive. 

[53] Hand start A signal applied will put the adjustable frequency drive into hand mode as if button Hand On on the 

LCP has been pressed and a normal stop command will be overridden. If disconnecting the signal, 

the motor will stop. To make any other start commands valid, another digital input must be assigned 

to Auto-Start and a signal applied to this. The Hand On and Auto On buttons on the LCP has no 
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impact. The Offbutton on the LCP will override Hand Start and Auto-Start Press either the Hand 

On or Auto On button to make Hand Startand Auto-Startactive again. If no signal on neither Hand 

Start nor Auto-Start, the motor will stop regardless of any normal Start command applied. If signal 

applied to both Hand Start and Auto-Start, the function will be Auto-Start. If pressing the Offbutton 

on the LCP, the motor will stop regardless of signals on Hand Startand Auto-Start 

[54] Auto-start A signal applied will put the adjustable frequency drive into auto mode as if the LCP button Auto 

On has been pressed. See also Hand Start [53] 

[55] DigiPot Increase Uses the input as an INCREASE signal to the Digital Potentiometer function described in parameter 

group 3-9* 

[56) DigiPot Decrease Uses the input as a DECREASE signal to the Digital Potentiometer function described in parameter 

group 3-9* 

[57] DigiPot Clear Uses the input to CLEAR the Digital Potentiometer reference described in parameter group 3-9* 

[60] Counter A (up) (Terminal 29 or 33 only) Input for increment counting in the SLC counter. 

[61) Counter A (down) (Terminal 29 or 33 only) Input for decrement counting in the SLC counter. 

[62] Reset Counter A Input for reset of counter A. 

[63] Counter B (up) (Terminal 29 and 33 only) Input for increment counting in the SLC counter. 

[64] Counter B (down) (Terminal 29 and 33 only) Input for decrement counting in the SLC counter. 

[65] Reset Counter B Input for reset of counter B. 

[66] Sleep Mode Forces adjustable frequency drive into sleep mode (see par. 22-4*, Sleep Mode). Reacts on the 

rising edge of signal applied! 

[78] Reset Preventive Maintenance Word Resets all data in par. 16-96, Preventive Maintenance Word, to 0. 

The below setting options are all related to the cascade controller. Wiring diagrams and settings for parameter, see group 25-** for more details. 

[120] Lead Pump Start Starts/stops the lead pump (controlled by the adjustable frequency drive). A start requires that also 

a System Start signal has been applied, e.g., to one of the digital inputs set for Start [8]! 

[121] Lead Pump Alternation Forces alternation of the lead pump in a cascade controller. Lead Pump Alternation, par. 25-50, 

must be set to either At Command [2] or At Staging or At Command [3]. Alternation Event, par. 

25-51, can be set to any of the four options. 

[130 - 138] Pumpi Interlock - Pump9 Interlock The function will depend on the setting in par. 25-06, Number of Pumps. If set to No [0], then 

Pumpi refers to the pump controlled by relay RELAY1 etc. If set to Yes [1], Pump1 refers to the 

pump controlled by the adjustable frequency drive only (without any of the built-in relays involved) 

and Pump2 to the pump controlled by the relay RELAY1. Variable speed pump (lead) cannot be 

interlocked in the basic cascade controller. 

See below table: 

Setting in Par. 5-1* Setting in Par. 25-06 

[0] No [1] Yes 

[130] Pumpl Interlock Controlled by RELAY1 

(only if not lead pump) 

Adjustable frequency drive 

" controlled 

(cannot be interlocked) 

[131] Pump2 Interlock Controlled by RELAY2 Controlled by RELAY1 

[132] Pump3 Interlock Controlled by RELAY3 Controlled by RELAY2 

[133] Pump4 Interlock Controlled by RELAY4 Controlled by RELAY3 

[134] Pump5 Interlock Controlled by RELAYS Controlled by RELAY4 

[135] Pump6 Interlock Controlled by RELAY6 Controlled by RELAYS 

[136] Pump? Interlock Controlled by RELAY7 Controlled by RELAY6 

[137] Pump8 Interlock Controlled by RELAY8 Controlled by RELAY7 

[138] Pump9 Interlock Controlled by RELAY9 Controlled by RELAY8 
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E5 13 Terminal 29 DigitalInPut 
Option: 
[0] * No Operation 

Function: 
Same options and functions as par. 5-1* Digital Inputs 

II 

Same options and functions as par. 5-1*, except for Pulse input. 

Option: Function: 

VLT® AQUA Drive 
Instruction Manual 

[0] * No operation 

. . 

Same options and functions as par. 5-1* Digital Inputs. 

Option: Function: 
[0] * No operation 

5,3O Terminal 27 Digital Output 

Option: Function: 
Same options and functions as par. 5-3*. 

[0] * No operation 

P)5=4crFunction.R-e14 

Array [8] (Relay 1 [0], Relay 2 [1], Relay 7 [6], Relay 8 [7], Relay 9 [8]) 

Select options to define the function of the relays. 

The selection of each mechanical relay is realized in an array parameter. 

[0] * No Operation 

[I] Control Ready 

[2] Drive Ready 

[3] Drive Ready/Remote 

[4] Stand-by/No Warning 

[5] Running 

[6] Running/No Warning 

[8] Run on Ref./No Warning 

[9] Alarm 

[10] Alarm or Warning 

[11] At Torque Limit 

[12] Out of Current Range 

[13] Below Current, low 

[14] Above Current, high 

[15] Out of Speed Range 

[16] Below Speed, low 

[17] Above Speed, high 

[18] Out of Feedb. Range 

[19] Below Feedback, low 

[20] Above Feedback, high 

[21] Thermal Warning 
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[25] Reverse 

I [26] Bus OK 

[27] Torque Limit & Stop 

[28] Brake, No Warning 

[29] Brake Ready, No Fault 

[30] Brake Fault (IGBT) 

[35] External Interlock 

[36] Control Word Bit 11 

[37] Control Word Bit 12 

[49] 

[41] 

Out of Ref. Range 

Below Reference, low 

[42] Above Ref. high 

[45] 

[46] 

[47] 

[60] Comparator 0 

[61] 

[62] Comparator 2 

[63] 

[64] 

[65] 

[70] Logic Rule 0 

[71] 

[72] Logic Rule 2 

[73] 

[74] Logic Rule 4 

[75] 

[80] SL Digital Output A 

[81] 

[82] SL Digital Output C 

[83] 

[84] SL Digital Output E 

[85] 

[160] No Alarm 

[161] 

[165] Local Ref. Active 

[166] 

[167] Start Cmd. Active 

[168] 

[169] Drive in Auto Mode 

[180] 

[181] Prey. Maintenance 

[190] 

Bus ctrl 

Bus ctrl, 1 if timeout 

Bus ctrl, 0 if timeout 

Comparator 1 

Comparator 3 

Comparator 4 

Comparator 5 

Logic Rule 1 

Logic Rule 3 

Logic Rule 5 

SL Digital Output B 

SL Digital Output D 

SL Digital Output F 

Running Reverse 

Remote Ref. Active 

Drive in Hand Mode 

Clock Fault 

No-Flow 
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[191] Dry Pump 

[192] End of Curve 

[193] Sleep Mode 

[194] Broken Belt 

[195] Bypass Valve Control 

[199] Pipe Filling 

[211] Cascade Pump1 

[212] Cascade Pump2 

[213] Cascade Pump3 

[223] Alarm, Trip Locked 

[224] Bypass Mode Active 

`.5753 Term. 29 High Ref./Feedb. Value 

Range: Function: 
100.000 N/ [-999999.999 - 999999.999 N/A] Enter the high reference value [RPM] for the motor shaft speed and the high feedback value, see 

A* also par. 5-58 Term. 33 High Ref/Feedb. Value. 

8.2.8 6-** Analog In/Out 

Parameter group for configuring the analog input and output. 

. I 

Range: Function: 
10 s* [1 - 99 s] Enter the Live Zero Timeout time period. Live Zero Timeout Time is active for analog inputs, i.e., 

terminal 53 or terminal 54,' used as reference or feedback sources. If the reference signal value 

associated with the selected current input falls below 50% of the value set in par. 6-10 Terminal 53 

Low Voltage, par. 6-12 Terminal 53 Low Current, par. 6-20 Terminal 54 Low Voltage or 

par. 6-22 Terminal 54 Low Current for a time period longer than the time set in par. 6-00 Live Zero 

Timeout Time, the function selected in par. 6-01 Live Zero Timeout Function will be activated. 
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Select the timeout function. The function set in par. 6-01 Live Zero Timeout Function will be acti- 

vated if the input signal on terminal 53 or 54 is below 500/0 of the value in par. 6-10 Terminal 53 

Low Voltage, par. 6-12 Terminal 53 Low Current par. 6-20 Terminal 54 Low Voltage or 

par. 6-22 Terminal 54 Low Current for a time period defined in par. 6-00 Live Zero Timeout Time. 

If several timeouts occur simultaneously, the adjustable frequency drive prioritizes the timeout 

functions as follows: 

1. par. 6-01 Live Zero Timeout Function 

2. par. 8-04 Control Timeout Function 

The output frequency of the adjustable frequency drive can be: 

[1] frozen at the present value 

[2] overruled to stop 

[3] overruled to jog speed 

[4) overruled to max. speed 

[5] overruled to stop with subsequent trip 

[0] * Off 

[1] Freeze output 

[2] Stop 

Jogging 

[4] Max. speed 

[3] 

[5] Stop and trip 

6-10 Terminal 53 Low Voltage 

Range: Function: 

0.07 V* [0.00 - par. 6-11 V] Enter the low voltage value. This analog input scaling value should correspond to the low reference/ 

feedback value set in par. 6-14 Terminal 53 Low Ref/Feedb. Value. 

Range: Function: 
10.00 V* [par. 6-10 - 10.00 V] Enter the high voltage value. This analog input scaling value should correspond to the high refer- 

ence/feedback value set in par. 6-15 Terminal 53 High Ref/Feedb. Value. 
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6,6,714..Terminal,53 LowRef./Feedb. Value 

Range: Function: 
0.000 N/A* [- 999999.999 - 999999.999 N/A] Enter the analog input scaling value that corresponds to the low voltage/low current set in 

par. 6-10 Terminal 53 Low Voltage and par. 6-12 Terminal 53 Low Current 

Terminal 53 High Ref./Feedb. Value 

Range: Function: 

50.000 N/ [-999999.999 - 999999.999 N/A) Enter the analog input scaling value that corresponds to the high voltage/high current value set in 

A* par. 6-11 Terminal 53 High Voltage and par. 6-13 Terminal 53 High Current 

;6=20 Terminal 54 Low.Voltage 

Range: Function: 

0.07 V* [0.00 - par. 6-21 V] Enter the low voltage value. This analog input scaling value should correspond to the low reference/ 

feedback value, set in par. 6-24 Terminal 54 Low Ref/Feedb. Value. 

i:6721 Terminal 51 High.Voltage 

Range: Function: 

10.00 V* [par. 6-20 - 10.00 V] Enter the high voltage value. This analog input scaling value should correspond to the high refer- 

ence/feedback value set in par. 6-25 Terminal 54 High Ref. /Feedb. Value. 

:6-24 Terminal 54 Low itei./Oeedb. Value 

Range: Function: 

0.000 N/A* [-999999.999 - 999999.999 N/A) Enter the analog input scaling value that corresponds to the low voltage/low current value set in 

par. 6-20 Terminal 54 Low Voltage and par. 6-22 Terminal 54 Low Current 

Terminal54 High Ref./Feedb.`Value 

Range: Function: 

100.000 N/ [-999999.999 - 999999.999 N /A] Enter the analog input scaling value that corresponds to the high voltage/high current value set in 

A* par. 6-21 Terminal 54 High Voltage and par. 6-23 Terminal 54 High Current 

*6-50 -Terminal 42 Output 

Option: Function: 
Select the function of Terminal 42 as an analog current output. A motor current of 20 mA corre- 

sponds to Imax. 

[0] * No operation 

[100] Output frequency : 0-100 Hz, (0-20 mA) 

[101] Reference : Minimum reference - Maximum reference, (0-20 mA) 

[102] Feedback : -200% to +200% of par. 20-14, (0-20 mA) 

[103] Motor current : 0 - Inverter Max. Current (par. 16-37), (0-20 mA) 

[104] Torque rel to limit : 0 - Torque limit (par. 4-16), (0-20 mA) 

[105] Torq relate to rated : 0 - Motor rated torque, (0-20 mA) 

[106] Power : 0 - Motor rated power, (0-20 mA) 

[107] * Speed : 0 - Speed High Limit (par. 4-13 and par. 4-14), (0-20 mA) 

[113] Ext. Closed-loop 1 : 0-100%, (0-20 mA) 
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[114] Ext. Closed-loop 2 : 0-100%, (0-20 mA) 

[115] Ext. Closed-loop 3 : 0-100%, (0-20 mA) 

[130]. Output freq. 4-20mA : 0-100 Hz 

[131] Reference 4-20mA : Minimum Reference - Maximum Reference 

[132] Feedback 4-20mA : -200% to +200% of par. 20-14 Maximum Reference/Feedb. 

[133] Motor cur. 4-20mA : 0 - Inverter Max. Current (par. 16-37 Inv. Max. Current) 

[134] Torq.% lim 4-20 mA : 0 - Torque limit (par. 4-16) 

[135] Torq.% nom 4-20 mA : 0 - Motor rated torque 

[136] Power 4-20mA : 0 - Motor rated power 

[137] Speed 4-20mA : 0 - Speed High Limit (4-13 and 4-14) 

[139] Bus ctrl. : 0-100%, (0-20 mA) 

[140] Bus ctrl. 4-20 mA : 0 - 100% 

[141] Bus ctrl t.o. : 0-100%, (0-20 mA) 

[142] Bus ctrl 4-20mA t.o. : 0 - 100% 

[143] Ext. Closed-loop 1 4-20 mA : 0 - 100% 

[144] - Ext. Closed-loop 2 4-20 mA : 0 - 100% 

[145] Ext. Closed-loop 3 4-20 mA : 0 - 100% 

NOTE! 

Values for setting the minimum reference are found in open-loop par. 3-02 Minimum Reference and for closed-loop par. 20-13 Minimum Reference/ 

Feedb. - values for maximum reference for open-loop are found in par. 3-03 Maximum Reference and for dosed-loop par. 20-14 Maximum Reference/ 

Feedb.. 

Range: Function: 

0.00 %* [0.00 - 200.00 %] 
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.6-52 Terminal 42 Output Max Scale 

Range: Function: 
100.00 %* [0.00 - 200.00 %] 

EXAMPLE 1: 

Variable value= OUTPUT FREQUENCY, range = 0-100 Hz 

Range needed for output = 0-50 Hz 

Output signal 0 or 4 mA is needed at 0 Hz (0% of range) - set par. 6-51 Terminal 42 Output Min Scale to 0% 

Output signal 20 mA is needed at 50 Hz (50% of range) - set par. 6-52 Terminal 42 Output Max Scale to 50% 

20 mA 

0/4 mA 

A 

0% 

f 
0Hz 

50% 100% 

50Hz 100Hz 

EXAMPLE 2: 

Variable= FEEDBACK, range= -200% to +200% 

Range needed for output= 0-100% 

Output signal 0 or 4 mA is needed at 0% (50% of range) - set par. 6-51 Terminal 42 Output Min Scale to 50% 

Output signal 20 mA is needed at 100% (75% of range) - set par. 6-52 Terminal 42 Output Max Scale to 75% 

20 mA 

0/4 mA 

A 

0°/, 50% 75% 

0 

0' 
100% 

-200% 0% +100% +200% 
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EXAMPLE 3: 

Variable value= REFERENCE, range= Min ref - Max ref 

Range needed for output= Min ref (0%) - Max ref (100%), 0-10 mA 

Output signal 0 or 4 mA is needed at Min ref - set par. 6-51 Terminal 92 Output Min Scale to 0% 

Output signal 10 mA is needed at Max ref (100% of range) - set par. 6-52 Terminal 42 Output Max Scale to 200% 

(20 mA / 10 mA x 100%=200%). 

A 
20 mA 

10 mA 

0/4 mA 

0/o 100% 

Max ref 

A 

Min ref 

200% 

A 

Max ref X 20/10 

8.2.9 Drive Closed-loop, 20-** 

This parameter group is used for configuring the closed-loop PID controller, which controls the output frequency of the adjustable frequency drive. 

',20-12 Reference/Feedback Unit. 

Option: 
[0] None 

Function: 

[1] * % 

[5] PPM 

[10], 1/min. 

[11] RPM 

[12] Pulse/s 

[20] I/s 

[21] l/min 

[22] I/h 

[23] m3/s 

[24] m3/min 

[25] rn3/h 

[30] kg/s 

[31] kg/min 

[32] kg/h 

(33] t/min 

(34] t/h 

(40] m/s 

[41] m/riiin 

[45] 
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[60] °C 

I [70] mbar 

[71] bar 

[72] Pa 

[73] kPa 

I[74] m WG 

[75] mm Hg 

[80] kW 

[120] GPM 

[121] gal/s 

[122] gal/min 

[123] gal/h 

[124] CFM 

[125] ft3/s 

[126] ft3/min 

[127] ft3/h 

[130] lb/s 

[131] lb/min 

[132] lb/h 

[140] ft/s 

[141] ft/min 

[145] ,ft 

[160] °F 

I[170] psi 

[171] lb/in2 

I [172] in WG 

[173] ft WG 

[174] in Hg 

[180] HP 

VLT® AQUA Drive 
Instruction Manual 

k'20z21-Setp-Oini 1 

Range: 

This parameter determines the unit that is used for the setpoint reference and feedback that the 

PID controller will use for controlling the output frequency of the adjustable frequency drive. 

Function: 

0.000 Proc- [-999999.999 - 999999.999 Proc- Setpoint 1 is used in closed-loop mode to enter a setpoint reference that is used by the adjustable 

essCtrIU- essCtrlUnit] frequency drive's PID controller. See the description of par. 20-20 Feedbaok Function. 

nit* 

IS4 

NOTE! 

Setpoint reference entered here is added to any other references that are enabled 

(see par. group 3-1*). 
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I D 

Option: 
[0] * Normal 

Function: 

[1] Inverse Normal[0] causes the adjustable frequency drive's output frequency to decrease when the feedback 

is greater than the setpoint reference. This is common for pressure-controlled supply fan and pump 

applications. 

Inverse [1] causes the adjustable frequency drive's output frequency to increase when the feedback 

is greater than the setpoint reference. 

,PID Start Speed [RPM] 

Range: Function: 

0 RPM* [0 - par. 4-13 RPM] When the adjustable frequency drive is first started, it initially ramps 'up to this output speed in 

open-loop mode, following the.active ramp-up time: When the output speed programmed here is 

reached, the adjustable frequency drive will automatically switch to dosed-loop mode and the PID 

controller will begin to function. This is useful in applications in which the driven load must first 

quickly accelerate to a minimum speed when it is started. 

NOTE! 

This parameter will only be visible if par. 0-02 Motor Speed Unitis set to [0], RPM. 

I p 

Range: Function: 
[0.50 N/A* [0.00 - 10.00 N/A] 

If (Error x Gain) jumps with a value equal to what is set in par. 20-14 Maximum Reference/Feedb., the PID controller will try to change the output speed 

equal to what is set in par. 4-13 Motor Speed High Limit [PPMIpar. 4-14 Motor Speed High Limit [Hz] but in practice of course limited by this setting. 

The proportional band (error causing output to change from 0-100%) can be calculated by means of the formula: 

( 

1 x (Max Reference) Proportional Gain) 

NOTE! 

Always set the desired for par. 20-14 Maximum Reference/Feedb. before setting the values for the PID controller in par. group 20-9*. 

I 

Range: Function: 

20.00 s* [0.01 - 10000.00 s] Over time, the integrator accumulates a contribution to the output from the PID controller as long 

as there is a deviation between the reference/setpoint and feedback signals. The contribution is 

proportional to the size of the deviation. This ensures that the deviation (error) approaches zero. 

Quick response on any deviation is obtained when the integral time is set to a low value. Setting it 

too low, however, may cause the control to become unstable. 

The value set is the time needed for the integrator to add the same contribution as the proportional 

part for a certain deviation. 

If the valiie is set to 10,000, the controller will act-as a pure proportional controller with a P-band 

based on the value set in par. 20-93 PID Proportional Gain. When no deviation is present, the output 

from the proportional controller will be 0. 
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8.2.10 22-** Miscellaneous 

This group contains parameters used for monitoring water/wastewater applications. 

VLT® AQUA Drive 
Instruction Manual 

;.22-20 Low Power Auto Set-up 

Option: Function: 
When set for Enabled, an auto set-up sequence is activated, automatically setting speed to approx. 

50% and 85% of rated motor speed (par. 4-13 Motor Speed High Limit [RPM], par. 4-14 Motor 

Speed High Limit [Hz]). At those two speeds, the power consumption is automatically measured 

and stored. 

Before enabling Auto Set-up: 

1. Close valve(s) in order to create a no-flow condition 

2. The adjustable frequency drive must be set for open-loop (par. 1-00 Configuration 

Mode). 

Note that it is important also to set par. 1-03 Torque Characteristics 

[0] * OFF 

[1] Enabled 

NOTE! 

Auto set-up must be done when the system has reached normal operating temperature! 

NOTE! 

It is important that the par. 4-13 Motor Speed High Limit [RPM] or par. 4-14 Motor Speed High Limit tHz.lis set to the max. operational 

speed of the motor! 

It is important to do the auto set-up before configuring the integrated PI controller as settings will be reset when changing from closed 

to open-loop in par. 1-00 Configuration Mode. 

NOTE! 

Carry out the tuning with the same settings in par. 1-03 Torque Characteristic, as for operation after the tuning. 

22 =21 Low Power DetectiOn" 

Option: Function: 

[0] * Disabled 

[1] Enabled 

X22:22. Caw Speed:DeteCtion, 

Option: 

If selecting Enabled, the low power detection commissioning must be carried out in order to set the 

parameters in group 22-3* for proper operation! 

Function: 

[0] * Disabled 

[1] 

8-32 

Enabled Select Enabled for detecting when the motor operates with a speed as set in par. 4-11 Motor Speed 

Low Limit [RPM] or par. 4-12 Motor Speed Low Limit [Hz]. 
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Common actions for Low Power Detection and Low Speed Detection (Individual selections not pos- 

sible). 

[0] OFF 

[1] Sleep Mode 

[2] Warning Messages in the Local Control Panel display (if mounted) and/or signal via a relay or a digital output. 

[3] Alarm The adjustable frequency drive trips and the motor stays stopped until reset. 

22-24 No-Flow Delay 

Range: Function: 
10 s* [1 - 600 s] Set the time. Low Power/Low Speed must remain detected to activate signal for actions. If detection 

disappears before the timer runs out, the timer will be reset. 

:22-26 Dry Pump Function 

Option: Function: 

Low Power Detection must be Enabled (par. 22-21 Low Power Detection) and commissioned (using 

either parameter group 22-3*, No Flow Power Tuning, or par. 22-20 Low Power Auto Set-up) in 

order to use Dry Pump Detection. 

[0] * OFF 

[1] Warning Messages in the Local Control Panel display (if mounted) and/or signal via a relay or a digital output. 

[2] Alarm 

.22 -27 Dry Pump Delay 

Range: 

The adjustable frequency drive trips and the motor stays stopped until reset. 

Function: 

10 s* [0 - 600 s] Defines for how long the Dry Pump condition must be active before activating Warning or Alarm 

22-30 No-FloW Power 

Range: Function: 

0.00 kW* [0.00 - 0.00 kW] Readout of calculated no-flow power at actual speed. If power drops to the display value, the'ad- 

- justable frequency drive. will consider the condition as a no-flow situation. 

22-31 Power Correction Factor 

Range: Function: 

100 %* [1 - 400 0/0] Make corrections to the calculated power at par. 22-30 No-flow Power. 

If No Flow is detected when it should not be detected, the setting should be decreased. However, 

if No Flow is not detected when it should be detected, the setting, should be increased to above 

100%. 

22-,32, Low Speed [RPM] 

Range: Function: 

0 RPM* [0 - par. 22-36 RPM] To be used if par. 0-02 Motor Speed Unit has been set for RPM (parameter not visible if Hz selected). 

Set used speed to the 50% level. 

This function is used for storing values needed to tune No-flow Detection. 
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Lovv Speed.[Hzy 
Range: Function: 

VLT® AQUA Drive 
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0 Hz* [0.0 - par. 22-37 Hz] To be used if par. 0-02 Motor Speed Unit has been set for Hz (parameter not visible if RPM selected). 

Set used speed to the 50% level. 

The function is used for storing values needed to tune No-flow Detection. 

.'22-34 Low Speed Power[IT] 
Range: Function: 
0 kW* [0.00 - 0.00 kW] To be used if par. 0-03 Regional Settings has been set for International (parameter not visible if 

North America selected). 

Set power consumption to 50% speed level. 

This function is used for storing values needed to tune No-flow Detection. 

'bf212-39 Low Speed FlloWer[4P].- 

Range: Function: 
0 hp* [0.00 - 0.00 hp] To be used if par. 0-03 Regional Settings has been set for North America (parameter not visible if 

International selected). 

Set power consumption to 50% speed level. 

This function is used for storing values needed to tune No-flow Detection. 

22-36 High Speed [RPM] 

Range: Function: 
0 RPM* [0 - par. 4-13 RPM] To be used if par. 0-02 Motor Speed Unit has been set for RPM (parameter not visible if Hz selected). 

Set used speed for the 85% level. 

The function is used for storing values needed to tune No-flow Detection. 

,t22-37 High Speeil [H 

Range: Function: 

0.0 Hz* [0.0 - par. 4-14 Hz] To be used if par. 0-02 Motor Speed Unit has been set for Hz (parameter not visible if RPM selected). 

Set used speed for the 85% level. 

The function is used for storing values needed to tune No-flow Detection. 

L 22, -38 High Speed Power [kW] 
Range: Function: 

0 kW* [0.00 - 0.00 kW] To be used if par. 0-03 Regional Settings has been set for International (parameter not visible if 

North America selected). 

Set power consumption to 85% speed level. 

This function is used for storing values needed to tune No-flow Detection. 

22-39 High SReecrPqw0-!.[HP],' 

Range: Function: 
0 hp* [0.00 - 0.00 hp] To be used if par. 0-03 Regional Settings has been set for North America (parameter not visible if 

International selected). 

Set power consumption to 85% speed level. 

This function is used for storing values needed to tune No-flow Detection. 

22 40' Minimum,Runl'ime:; 
Range: Function: 
10 s* [0 - 600 s] Set the desired minimum running time for the motor after a start command (digital input or bus) 

before entering sleep mode. 
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Range: Function: 
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10 s* [0 - 600 s] *. Set the desired minimum time for staying in sleep mode. This will override any wake -up conditions. 

Range: Function: 

0 RPM* [par. 4-11 - par. 4-13 RPM] To be used if par. 0-02Motor5peedUnk has been set for RPM (parameter not visible if Hz selected). 

Only to be used if par. 1-00 Configuration Mode is set for open-loop and speed reference is applied 

by.an external controller. 

Set the reference speed at which sleep mode should be canceled. 

Range: Function: 

0 Hz* [par. 4-12 - par. 414 Hz] To be used if par. 0-02 Motor Speed Unit has been set for Hz (parameter not visible if RPM selected). 

Only to be used if par. 1-00 Configuration Mode is set for open-loop and speed reference is applied 

. by an external controller controlling the pressure. 

Set the reference speed at which sleep mode should be cancelled. 

Range: 

10%* [0-100%] 

I 

Range: 

: D - 

Function: 
Only to be used if par. 1-00, Configuration Mode, is set for closed-loop and the integrated PI con- 

troller is used for controlling the pressure. 

Set the pressure drop allowed as a percentage of the setpoint for the pressure (Pset) before can- 

celing sleep mode. 

NOTE! 

If used in application where the integrated PI controller is set for inverse control 

in par. 20-71, PID, Normal/Inverse Control, the value set in par. 22-44-will au- 

tomatically be added. 

Function: 
0 %' [-100 - 100 %] Only to be used-if par. 1-00 Configuration Mode, is set for closed-loop and the integrated PI con: 

troller is used.. For example, in systems with constant preSsure control, it is advantageous to increase 

the system presSure before the motor is stopped. This will extend the time during which the m_ otor 

is stopped and help to avoid frequent start/stop. . 

Set the desired overpressure/temperature as a percentage of ttie.setpoint for the pressure (Pset)/ 

temperature before entering sleep mode. 

If set at 5%, the boost piessure will be Pset*1.05. The negative values can be used, for'example, 

for cooling tower control, where a negative change is needed. 

22-46 Maximum Boost Time 

Range: Function: 

60 s*- [0 - 600 s] Only to be used if par. 1-00 Configuration Mode is set for closed-loop and the integrated PI controller 

is used for controlling the pressiire. 

Set the maximum time for which boost mode will be allowed. If the set time is exceeded, sleep 

mode will be entered and will not wait for the set boost pressure to be reached: 
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-22-50 End of Curve Function 

Option: Function: 
[0] * OFF End of Curve monitoring not active. 

[1] Warning A warning is issued in the display [W94]. 

[2] Alarm An alarm is issued and the adjustable frequency drive trips. A message [A94] appears in the display. 

NOTE! 

Automatic restart will reset the alarm and start the system again. 

"22;51 End of Curiie,Celaji 

Range: Function: 
10 s* [0 - 600 s] When an end of curve condition is detected, a timer is activated. When the time set in this parameter 

expires and the End of Curve condition has been steady in the entire period, the function set in 

par. 22-50 End of Curve function will be activated. If the condition disappears before the timer 

expires, the timer will be reset. 

22-80 Flow Compensation 

Option: Function: 
[0] * Disabled [0] Disabled. Setpoint compensation not active. 

[1] Enabled [1] Enabled Setpoint compensation is active. Enabling this parameter allows the Flow Compensated 

Setpoint operation. 

k7-22-8i Siluare;linear Curve Approximation 

Range: Function: 
100 %* [0 - 100 %] Example 1: 

Adjustment of this parameter allows the shape of the control curve to be adjusted. 

0 = Linear 

100% = Ideal shape (theoretical). 

NOTE! 

Please note: Not visible when running in cascade. 
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Example 1: Speed at System Design Working Point is known: 

From the data sheet showing characteristics for the specific equipment at different speeds, simply 

reading across from the HDESIGN. point'and the QDESIGN point allows us to find point A, which is the 

system design working point. The pump characteristics at this point should be identified and the 

associated speed programmed. Closing the valves and adjusting the speed until HMIN has been 

achieved allows the speed at the no flow point to be identified. 

Adjustment of par. 22-81 Square-linear Curve Approximation then allows the shape of the control 

curve to be adjusted infinitely. 

Example 2: 

Speed at System Design Working Point is not known: Where the Speed at System Design Working 

Point is unknown, another reference point on the control curve needs to be determined by means 

of the data sheet. By looking at the curve for the rated speed and plotting the design preSsure 

(HDEsiGN, Point C), the flow at that pressure QRATED can be determined: Similarly, by plotting the 

design flow ( QDESIGN, Point D), the pressure HD at that flow can be determined. Knowing these two 

points on the pump curve, along with lit4D., described above, allows the adjustable frequency drive 

to calculate the reference point B and thus to plot the control curve that will also include the system 

design working poirit A. 

H RATED 
P22-88 
I-I DESIGN 
Set point 

H MIN 
P22-83/ 
P22-84 
P22-87 

DESIGN RATED 
P22-89 P22-90 

[0] * Disabled Disabled [01. Work Point Calculation not active. To be used if speed at design point is known (see 

table above). 

[1] Enabled Enabled [1.1. Work Point Calculation is active. Enabling this parameter alloWs the calculation of the 

unknown System Design Working Point at 50/60 Hz speed, from the input data set in 

MG.20.M7.22 - VLT® is a registered Danfoss trademark 8-37 

SP210 Parkland Street Nudgee SPS Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1024 Active 10/12/2014 Page 358 of 598



8 How to Program the Adjustable Frequency 
Drive 

VLT® AQUA Drive 
Instruction Manual 

par. 22-83 Speed at No-Flow RPM] par. 22-84 Speed at No-Flow [Hz], par. 22-87 Pressure at No- 

f7ow Speed, par. 22-88 Pressure at Rated Speed, par. 22-89 Flow at Design Point and 

par. 22-90 Flow at Rated Speed. 

22-83' atNo-Flow [RPM] 

Range: Function: 
300. RPM* [0 - par. 22-85 RPM] Resolution 1 RPM. 

The speed of the motor at which the flow is zero and the minimum pressure HMIN is achieved should 

be entered here in RPM. Alternatively, the speed in Hz can be entered in par. 22-84 Speed at No- 

flow [Hz]. If it has been decided to use RPM in par. 0-02 Motor Speed Unit, then par. 22-85 Speed 

at Design Point/RPM/should also be used. Closing the valves and reducing the speed until minimum 

pressure HMIN is achieved will determine this value. 

22 -84 Speed at No-Flow [Hz] 
Range: Function: 
50.0 Hz* [0.0 - par. 22-86 Hz] Resolution 0.033 Hz. 

The speed of the motor at which flow has effectively stopped and minimum pressure HMIN is achieved 

should be entered here in Hz. Alternatively, the speed in RPM can be entered in par. 22-83 Speed 

at No-Flow [RPM] If it has been decided to use Hz in par. 0-02 Motor Speed Uni4 then 

par. 22-86 Speed at Design Point [Hz] should also be used. Closing the valves and reducing the 

speed until minimum pressure HMIN is achieved will determine this value. 

;22`,85 Speed at,13fisigp Point [RPM] 

Range: Function: 

1500. RPM* [par. 22-83 - 60000. RPM] Resolution 1 RPM. 

Only visible when par. 22-82 Work Point Calculation is set to Disable. The speed of the motor at 

which the system design working point is achieved should be entered here in RPM. Alternatively, 

the speed in Hz can be entered in par. 22-86 Speed at Design Point [Hz]. If it has been decided to 

use RPM in par. 0-02 Motor Speed Uni4 then par. 22-83 Speed at No-Flow [RPM] should also be 

used. 

Speed at Design point [Hz] 

Range: Function: 

50/60.0 [par. 22-84 - par. 4-19 Hz] Resolution 0.033 Hz. 

Hz* Only visible when par. 22-82 Work Point Calculation is set to Disable. The speed of the motor at 

which the system design working point is achieved should be entered here in Hz. Alternatively, the 

speed in RPM can be entered in par. 22-85 Speed at Design Point [RPM]. If it has been decided to 

use Hz in par. 0-02 Motor Speed Uni4 then par. 22-83 Speed at No- Flow[RPM]should also be used. 

Cg2-87 ,pressureat:Nia-FlOw Speed 

Range: Function: 
0.000 N/A* [0.000 - par. 22-88 N/A] Enter the pressure HMIN corresponding to Speed at No Flow in Reference/Feedback Units. 

- - 42.-88 :Pressure atfRatertd:Speed 

Range: Function: 
999999.999 [par. 22-87 - 999999.999 N/A] Enter the value corresponding to the Pressure at Rated Speed, in Reference/Feedback Units. This 

N/A* value can be defined using the pump datasheet. 
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Range: Function: 
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0.000 N/A* [0.000 :999999.999 N/A] Enter the value corresponding to Flow at Rated Speed. This value can be defined using the pump 

datasheet. 

8.2.11 23-0* Timed Actions 

Use Timed Actions for actions needing to be performed on a daily or weekly basis, e.g., different references for working hours /. non-working hours. Up 

to 10 Timed Actions can be programmed in the adjustable frequency drive. The Timed Action number is selected from the list when entering parameter 

group 23-0* from the LCP. par. 23-00 ON Time- par. 23-04 Occurrence then refer to the selected Timed Action number. Each timed action is divided 

into an ON time and an OFF time, in which two different actions may be performed. 

The actions programmed in timed actions are merged with corresponding actions from digital inputs, control work via bus and Smart Logic Controller, 

according to merge rules set up in 8-5*, digital /bus. 

NOTE! 

The clock (parameter group 0-7*) must be correctly programmed for timed actions to function correctly. 

NOTE! 

When mounting an Analog I/O MCB109 option card, a battery backup of the date and time is included. 

NOTE! 

The PC-based configuration tool MCT 10 includes a special guide for easy programming of timed actions. 

Array [10] 

Range: Function: 

0 N/A* [0 - 0 N/A] Sets the ON time for the timed action. 

NOTE! 

The adjustable frequency drive has no backup of the dock function and the set 

date/time will reset to default (2000-01-01 00:00) after a power-down unlesS a 

Real Time Clock module with backup is installed. In par. 0-79 dock Fault, it is 

possible to program a warning for cases when the dock has not been set properly, 

e.g., after a power-down. 

23-01 ON Action 
Arra [10] 

Option: Function: 
Select the action during ON Time. See par. 13-52 SL Controller Action for descriptions of the options. 

[0] * DISABLED 

[1] No action 
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[2] 

[3] 

[4] 

[5] 

[10] 

[11] Select preset ref 1 

[12] 

[13] Select preset ref 3 

[14] 

[15] Select preset ref 5 

[16] 

[17] Select preset ref 7 

[18) 

[19] Select ramp 2 

[22] 

[23] Run reverse 

[24] 

[26] Dcstop 

[27] 

[28] Freeze output 

[29] 

[30] Start timer 1 

[31] 

[32] Set digital out A low 

[33] 

[34] 

[35] 

[36] Set digital out E low 

[37] 

[38] Set digital out A high 

[39] 

[40] 

[41] 

[42] Set digital out E high 

[43] 

[60] Reset Counter A 

[61] 

[70] Start Timer 3 

[71] 

[72] Start Timer 5 

[73] 

Select set-up 1 

V1.7® AQUA Drive 
Instruction Manual 

Select set-up 2 

Select set-up 3 

Select set-up 4 

Select preset ref 0 

Select preset ref 2 

Select preset ref 4 

Select preset ref 6 

Select ramp 1 

Run 

Stop 

Coast 

Start timer 0 

Start timer 2 

Set digital out B low 

Set digital out C low 

Set digital out D low 

Set digital out F low 

Set digital out B high 

Set digital out C high 

Set digital out D high 

Set digital out F high 

Reset Counter B 

Start Timer 4 

Start Timer 6 

[74] Start Timer 7 
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NOTE! 

For choices [32] - [43], see also par. group 5-3*, Digital Outputsand 5-4*, Relays. 

I 

Array [10] 

Range: Function: 
0 N/A* . [0 -0 N/A] - Sets the OFF time for the timed action. 

NOTE! 

The adjustable frequency drive hds no backup of the dock funs ion and the set 

date/time will. reset to default (2000-01-01 00:00) after a power-down unless a 

Real Time Clock module with backup is installed. In par. 0-79 Clock fault, it is 

possible to program a warning for cases when the dock has not been set properly, 

e.g., after a power-down. 

23-03 OFF Action 
Array [10] 

Option: Function: 
Select the action during OFF Time. See par. '13 -52 SL Controller Action for-descriptions of the op- 

tions. 

[0] * DISABLED 

[1] No action 

[2] Select set-up 1 

[3] Select set-up 2 

[4] Select set-up 3 

[5] Select set-up 4 

[10] Select preset ref 0 

[11] Select preset ref 1 

[12] Select preset ref 2 

[13] Select preset ref 3 

[14] Select preset ref 4 

[15] Select preset ref 5 

[16] Select preset ref 6 

[17] Select preset ref 7 

[18] Select ramp 1 

[19] Select ramp 2 

[22] Run 

[23] Run reverse 

[24] Stop 

[26] Dcstop 

[27] Coast 

[28] Freeze output 

[29] Start timer 0 

[30] Start timer 1 

[31] Start timer 2 
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[32] Set digital out A low 

[33] Set digital out B low 

[34] Set digital out C low 

[35] Set digital out D low 

[36] Set digital out E low 

[37] Set digital out F low 

[38] Set digital out A high 

[39] Set digital out B high 

[40] Set digital out C high 

[41] Set digital out D high 

[42) Set digital out E high 

[43] Set digital out F high 

[60] Reset Counter A 

[61] Reset Counter B 

[70] Start Timer 3 

[71] Start Timer 4 

[72] Start Timer 5 

[73] Start Timer 6 

[74] Start Timer 7 

lik.23,:04,0&utrericet 
Array [10] 

Option: Function: 
Select the day(s) to which the timed action applies. Spedfy working/non-working days in 

par. 0-81 Working Days, par. 0-82 Additional Working Daysand par. 0-83 Additional Non-Working 

Days. 

[0] * All days 

[1] Working days 

[2] Non-working days 

Monday 

[4] Tuesday 

Wednesday 

[6] Thursday 

Friday 

[8] Saturday 

[3] 

[5] 

[7] 

[9] Sunday 

8.2.12 Water Application Functions, 29-** 

The group contains parameters used for monitoring water/wastewater applications. 

nignireiabitr 
Option: 
[0] * Disabled 

9t. 

Function: 
Select Enabled to fill pipes at a user-specified rate. 

[1] Enabled Select Enabled to fill pipes with a user specified rate. 
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VLT® AQUA Drive 
Instruction Manual 

29-01 Pipe Fill Speed [RPM] 

8 How to Program the Adjustable Frequency 
Drive 

Range: Function: 

Speed Low [Speed Low Limit - Speed High Lim- Set the filling speed for filling horizontal pipe systems. The speed can be selected in Hz or RPM 

Limit* it] depending on the choices made in par. 4-11 / par. 4-13 (RPM) or in par. 4-12 / par. 4-14 (Hz). 

ri29-02 Pipe Fill Speed [Hz] 
Range: Function: 

Motor [Speed Low Limit - Speed High Lim- Set the filling speed for filling horizontal pipe systems. The speed can be selected in Hz or RPM 

Speed Low it] 

Limit* 

depending on the choices made in par. 4-11 / par. 4-13 (RPM) or in par. 4-12 / par. 4-14 (Hz). 

,29-03 Pipe Fill Time 

Range: 

0 s* [0-3600 s] 

i,29-04 Pipe Fill Rate 

Range: 

0.001 units/ [0.001-999999.999 units/s] 

s* 

I 

Range: 

0 s* [0-999999,999 s] 

Function: 

Set the specified time for pipe filling of horizontal pipe systems. 

Function: 

Specifies the filling rate in units/second using the PI controller. Filling rate units are feedback units/ 

second. This function is used for filling vertical pipe systems but will be active when the filling time 

has expired, no matter what, until the pipe fill setpoint set in par. 29-05 is reached. 

Function: 
Specifies the filled setpoint at which the pipe fill function will be disabled and the PID controller will 

take control. This function can be used both for horizontal and vertical pipe systems. 
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8 How to Program the Adjustable Frequency VLT® AQUA Drive 
Drive Instruction Manual 

8.3 Parameter Options 
8.3.1 Default Settings 

Changes during operation: 

"TRUE" means that the parameter can be changed while the adjustable frequency drive is in operation, and "FALSE" means that the adjustable frequency 

drive must be stopped before a change can be made. 

4 set-up: 

All set-up': the parameter can be set individually in each of the four set-ups, i. e., one single parameter can have four different data values. 

'1 set-up': data value will be the same in all set-ups. 

SR: 

Size related 

N/A: 

No default value available. 

Conversion index: 

This number refers to a conversion figure used when writing or reading by means of an adjustable frequency drive. 

Cony. index 100 67 6 

5 4 3 2 1 0 -11 -2 -31 -4 -5 -6 Cony. factor 1 

1 

1/60 1000000 100000 10000 1000 100 10 
1 

1 .1 0 0.01 0.001 0. 0001 
I 

I 1 I 0.00001 0.000001 I 

Data type Description Type 
12 Integgr,13 

Integer 16 

IntB 
Int16 3 

14 Integer 32 
Unsigned 8 

Int32 I 
Uint8 5 

16 Unsigned 16 

Unsigned 32 
Uint16 1 

Uint32 7 

1-9, Visible String 
Normalized value 2 bytes 
Bit sequence of 16 Boolean variables 
Time difference w/o date 

VisStz I 
N2 

V2 

TirnD 

33 

135 

54 
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00 

Ul 

8.3.2 0 eration Dis la 0-** 
Par. No. # Parameter description Default value 4-set-up Change during oper- 

ation 
Conver- 

sion index 
Type 

10-0* Basic Settings I 

0-01 Language [0] English 1 set-up TRUE - Uint8 
10-02 Motor Speed Unit [Q] RPM 2 set-ups FALSE - Uint8 I 

0-03 Regional Settings [0] International 2 set-ups FALSE Uint8 
10-04 Operating State at Power-up [,(1] Resume 

[0] As Motor Speed Unit 
All set-ups 
2 set-ups 

TRUE 
FALSE - 

Uint8 I 

Uint8 0-05 Local Mode Unit 
10-1* Set-up Operations I 

0-10 Active Set-up [1] Set-up 1 1 set-up TRUE - Uint8 
10-11 Programming Set-up [9] Active Set-up 

[0] Not linked 
All set-ups 
All set-ups 

' TRUE 

FALSE 
- 

- 

Uint8 I 

Uint8 0-12 This Set-up Linked to 
10-13 Readout: Linked Set-ups 0 N/A 

0 N/A 
All set-ups 
All set-ups 

FALSE 
TRUE 

0 
0 

Uint16 I 

Int32 0-14 Readout: Prog. Set-ups / Channel 
10-2* LCP Display I 

0-20 Display Line 1.1 Small 1601 All set-ups TRUE - Uint16 
10-21 Display Line 1.2 Small 1662 

1614 
All set-ups 
All set-ups 

TRUE 
TRUE - 

Uint16 1 

Uint16 0-22 Display Line 1.3 Small 

10-23 . Display Line 2 Large 1613 
1652 

All set -ups 
All set-ups 

TRUE 
TRUE 

- 

- 

Uint16 
Uint16 0-24 Display Line 3 Large 

10-25 My Personal Menu ExpressiohLimit -- . 1 set-up TRUE Uint16 I 

0-3* LCP Cust. Readout 
10-30 Custom Readout Unit [1] % All set-ups TRUE - Uint8 I 

0-31 Custom Readout Min Value ExpressionLimit All set-ups TRUE -2 Int32 
10-32 Custom Readout Max Value 100.00 CustomReadoutUnit All set-ups TRUE -2 Int32 
0-37 Display Text 1 0 N/A 1 set-up TRUE 0 VisStr[25] 

10-38 Display Text 2 0 N/A 
0 N/A 

1 set-up 
1 set-up 

TRUE 
TRUE 

0 
0 

VisStr[25]] 
VisStr[25] 0-39 Display Text 3 

10-4* LCP Keypad I 

0-40 [Hand on] Key on LCP [1] Enabled All set-ups TRUE - Uint8 
10-41 [Off] Keton LCP [1] Enabled All set-ups TRUE - Uint8 I 

0-42 [Auto on] Key on LCP [1] Enabled All set-ups TRUE - Uint8 
10-43 [Reset] Key on LCP [1] Enabled All set-ups TRUE - Uint8 

1 

0-44 [Off/Reset] Key on LCP [1] Enabled All set-ups TRUE - Uint8 
0-45 [Drive Bypass] Key on LCP 1.11 Enabled. All set-ups TRUE - Uint8 I 

0-5* Copy/Save 
10-50 ' LCP Copy [0] No copy' All set-ups FALSE - Uint8 I 

0-51 Set-up Copy [0] No copy All set-ups FALSE - Uint8 
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Par. No. # Parameter description Default value 4-set-up Change during oper- 
ation 

Conver- 
sion index 

Type 

10-6* Password I 

0-60 Main Menu Password 100 N/A 1 set-up TRUE 0 Uint16 
10-61 Access to Main Menu w/o PassWord [] Full access 

200 N A 

1 set-up 
1 set-up 

TRUE 
TRUE 

- - 

0 

Uint8 j 
Uint16 0-65 Personal Menu Password 

10-66 Access to Personal.Menu w/o Password [0] Full access - 1 set-up TRUE - Uint8 I 

0-7* Clock Settings 
10-70 Date and Time ExpressionLimit AlLset-ups 

1 set-up 
TRUE 
TRUE 

0 

- 

Time0fDad 
Uint8 0-71 Date Format [0] YYYY-MM-DD 

10-72 Time Format [0] 24 h 1 set-up TRUE - Uint8 I 

0-74 DST/Summertime [0] OFF . 1 set-up TRUE - Uint8 
10-76 DST/Summertime Start ExpressionLimit. 

ExpressionLimit 
lset-up 
1 set-up 

TRUE 
TRUE 

0 
0 

Time0fDad 
TimeOfDay 0-77 DST/Summertime End 

10-79 Clock Fault - null 1 set-up 
1 set-up 
1 set-up 
1 set-up 

All set-ups 

TRUE 
TRUE 

TRUE 
TRUE 
TRUE 

- 

- 

0 

0 

0 

Uint8 I 

Uint8 
Time0fDayj 
TimeOfDay 
VisStr[2j3 

0-81 Working Days null 
ExpressionLimit 
ExpressionLimit 

0 N/A 

L0 -82 Additional Working Days 
0-83 Additional Non-Working Days 

10-89 Date and Time Readout 

(D 
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-* * 
Par. No. # Parameter description Default value 4-set-up Change during oper- 

ation 
Conver- 

sion index 
Type 

11-0* General Settings I 

1-00 Configuration Mode null All set-ups TRUE Uint8 

11-01 Motor Control Principle null All set-ups FALSE - Uint8 I 

1-03 Torque Characteristics [J Auto Energy Optim. VT All set-ups TRUE Uint8 

11-1* Motor Selection I 

1-10 Motor Construction [0] Asynchronous All set-ups FALSE - Uint8 

11-2* Motor Data I 

1-20 Motor Power [kW] Expression Limit All set-ups FALSE 1 Uint32 

11-21 Motor Power [HP] Expression Limit All set-ups FALSE -2 Uint32 I 

1-22 Motor Voltage Expression Limit All set-ups FALSE 0 Uint16 
11-23 Motor Frequency ExpressionUmit AIL set -ups FALSE 0 Uint16 I 

1-24 Motor Current ExpressionLimit All set-ups FALSE -2 Uint32 

11-25 Motor Nominal Speed Expression Limit All set-ups FALSE 67 Uint16 I 

1-28 Motor Rotation Check [0] OFF All set-ups FALSE - Uint8 
11-29 Automatic Motor Adaptation (AMA) [0] Off All set-ups FALSE - Uint8 I 

1-3* Addl. Motor Data 
11-30 Stator Resistance as) Expression Limit All set-upS FALSE -4 Uint32 I 

1-31 Rotor Resistance (Rr) Expression Limit All set-ups FALSE -4 Uint32 
1-32 Stator Reactance P) Expression Limit All set-ups - FALSE -4 Uint32 I 

1-33 Stator Leakage Reactance (X1) Expression Limit All set-ups FALSE -4 Uint32 
11-34 Rotor Leakage Reactance (X2) ExpressionUmit All set-ups FALSE -4 Uint32 I 

1-35 Main Reactance (Xh) Expression Limit All set-ups FALSE -4 Uint32 
11-36 Iron Loss Resistance (Rfe) Expression Limit All set-ups FALSE -3 Uint32 I 

1-39 Motor Poles Expression Limit All set-ups FALSE 0 Uint8 
'1-5* Load-Indep. Setting I 

1-50 Motor Magnetization at Zero Speed 100 % All set-ups TRUE 0 Uint16 
11-51 Min Speed Normal Magnetizing [RPM] Expression Limit All set-ups TRUE 67 Uint16 I 

1-52 MTh Speed Normal Magnetizing [Hz] ExpressionLimit All set-ups TRUE -1 Uint16 
11-55 lffl Characteristic - U Expression Limit All set-ups , TRUE -1 Uint16 1 

1-56 U/f Characteristic - F ExpressionLimit All set-ups TRUE -1 Uint16 
11-6* Load-Depend. Settg. I 

1-60 Low Speed Load Compensation 100 % All set-ups TRUE 0 Int16 
11-61 High Speed Load Compensation 100 % All set-ups TRUE 0 Int16 
1-62 Slip Compensation 0 % All set-ups TRUE 0 Int16 
1-63 Slip Compensation Time Constant ' ExpressionLimit All set-ups TRUE -2 Uint16 I 

1-64 Resonance Dampening 100 % All set-ups TRUE 0 Uint16 
11-65 Resonance Dampening Time Constant 5 ms All set-ups TRUE -3 Uint8 I 

1-7* Start Adjustments 
11-71 Start Delay 0.0 s All set-ups TRUE -1 Uint16 I 

1-73 Flying Start [a] Disabled All set-ups FALSE - Uint8 
11-74 Start Speed [RPM] ExpressionLimit All set-ups - TRUE 67 Uint16 I 

1-75 Start Speed [Liz] ExpressionLimit All set-ups TRUE -1 Uint16 
11-76 Start Current 0.00 A All set-ups TRUE -2 Uint32 I 
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Par. No. # Parameter description Default value 4-set-up Change during oper- 
ation 

Conver- 
sion index 

Type 

11-8* Stop Adjustments 1 

1-80 Function at Stop [0] Coast All set-ups TRUE - Uint8 
11-81 Min Speed for Function at Stop [RPM] Expression Limit 

Expression Limit 
All set-ups 
All set-ups 

TRUE 
TRUE 

67 
-1 

Uint16 
Uint16 1-82 Min Speed for Function at Stop" Hz] 

1-86 Trip Speed Low [RPM] 0 RPM 
0 Hz 

All set:ups 
All set-ups 

TRUE 
TRUE 

67 
-1 

Uint16 
Uint16 

1 

1-87 Trip Speed Low [Hz] 
11-9* Motor Temperature 1 

1-90 Motor Thermal Protection [4] ETR trip 1 All set-ups TRUE - Uint8 
11-91 Motor External Fan [0] No All set-ups TRUE Uint16 
1-93 Thermistor Source [0] None All set-ups TRUE - Uint8 
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8.3.4 Brakes 2-** 
Par. No. # Parameter description Default value 4-set-up Change during oper- 

ation 
Conver- 

sion index 
Type 

2-0* DC Brake 
2-00 DC Hold/Preheat Current 50 % All set-ups TRUE 0 Uint8 

12-01 DC Brake Current 50 % All set-ups TRUE 0 Uint16 
2-02 DC Braking Time 10.0 s All set-ups TRUE -1 Uint16 

12-03 DC Brake Cut-in Speed (RPM) ExpressionLimit 
ExpressionLimit 

All set-ups 
All set-ups 

TRUE 
TRUE 

67 
-1 

Uint16 
Uint16 2-04 DC Brake Cut-in Speed (Hz] 

12-1* Brake Energy Funct. 
2-10 Brake Function [0] Off All set-ups TRUE - Uint8 

L2-11 Brake Resistor (ohm) ExpressionLimit 
ExpressionLimit 

All set-ups 
All set-ups 

TRUE 
TRUE 

0 

0 

Uint16 
Uint32 2-12 Brake Power Limit (kW) 

2-13 Brake Power Monitoring (0] Off 
[0] Off 

All set-ups 
All set-ups 

TRUE 
TRUE 

- 

- 

Uint8 
Uint8 2-15 Brake Check 

12-16 AC Brake Max. Current 100.0 % All set-ups TRUE -1 Uint32 
2-17 Over-voltage Control [2] Enabled All set-ups TRUE - Uint8 
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0 
83.5 Reference Ramps 3-** 
Par. No. # Parameter description Default value 4-set-up Change during oper- 

ation 
Conver- 

sion index 
Type 

13-0* Reference Limits I 

3-02 Minimum Reference Expression Limit All set-ups TRUE -3 Int32 
3-03 Maximum Reference Expression Limit All set-ups 

All set-ups 
TRUE 
TRUE 

-3 
- 

Int32_1 
Uint8 3-04 Reference Function [0] Sum 

13-1* References 
1 

3-10 Preset Reference 0.00 % All set-ups TRUE -2 Int16 
13-11 Jog Speed [Hz] Expression Limit All set-ups 

All set-ups 
TRUE 
TRUE 

-1 
- 

Uint16 
Uint8 3-13 Reference Site [0] Linked to Hand / Auto 

13-14 Preset Relative Reference 0.00 % All set-ups TRUE -2 . Int32 1 

3-15 Reference 1 Source [1] Analog input 53 All set-ups TRUE - Uint8 
13-16 Reference 2 Source [)] No function All set-ups TRUE Uint8 1 

3-17 Reference 3 Source [0] No function All set-ups 
All set-ups 

TRUE 
TRUE 

- 

67 
Uint8 

Uint16 I 13-19 Jog Speed [RPM] Expression Limit 
3-4* Ramp 1 

13-41 Ramp 1 Ramp-up Time Expression Limit 
Expression Limit 

All set-ups 
All set-ups 

TRUE 
TRUE 

-2 
-2 

Uint32 I 

Uint32 3-42 Ramp 1 Ramp-down Time 
13-5* Ramp 2 

1 

3-51 Ramp 2 Ramp-up Time Expression Limit All set-ups TRUE -2 Uint32 
13-52 Ramp 2 Ramp-down Time Expression Limit All set-ups TRUE -2 Uint32 I 

3-8* Other Ramps 
13-80 Jog Ramp Time ExpressionLimit 

ExpressionLimit 
0.00 s 

0.00 s 

All set-ups 
2 set-ups 

All set-ups 
All set-ups 

TRUE 
TRUE 
TRUE 
TRUE 

-2 
-2 
-2 
-2 

Uint32 1 

Uint32 
Uint16 1 

Uint16 

3-81 quick Stop Ramp Time 
13-84 Initial Ramp Time 
3-85 Check Valve Ramp Time 

r3-86 Check Valve Ramp End SpeediRPM1 ExpressionLimit 
ExpressionLimit 

All set-ups 
All set-ups 

TRUE 
TRUE 

67 
-1 

Uint16 
Uint16 3-87 Check Valve Ramp End Speed [HZ] 

13-88 Final Ramp Time 0.00 s All set-ups TRUE -2 Uint16 I 

3-9* Digital Pot. meter 
13-90 Step Size 0.10 % 

1.00 s 

All set-ups 
All set-ups 

TRUE 
TRUE 

-2 
-2 

Uint16 1 

Uint32 3-91 Ramp Time 
3-92 Power Restore ID] Off All set-ups TRUE Uint8 f 
3-93 Maximum Limit 100 % All set-ups TRUE 0 Int16 

[3 -94 Minimum Limit 0 % All set-ups TRUE 0 Int16 
3-95 Ramp Delay ExpressionLimit All set-ups TRUE -3 TimD 
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8.3.6 Limits Warnings 4-** 
Par. No. # Parameter description Default value 4-set-up Change during oper- 

anon 
Conver- 

sion index 
Type 

14-1* Motor Limits I 

4-10 Motor Speed Direction [.0) Clockwise All set-ups FALSE - Uint8 
14-11 Motor Speed Low Limit [RPM] Expression Limit All set-ups TRUE 67 Uint16 I 

4-12 Motor Speed Low Limit [Hz] ExpressionLimit All set-ups TRUE -1 Uint16 
14-13 Motor Speed High Limit [RPM ] Expression Limit All set-ups TRUE 67 Uint16 I 

4-14 Motor Speed High Limit Hz] Expression Limit All set-ups TRUE -1 Uint16 
14-16 Torque Limit Motor Mode Expression Limit All set-ups TRUE -1 Uint16 I 

4-17 Torque Limit Generator Mode 100.0 % All set-ups TRUE -1 Uint16 
14-18 Current Limit ExpressionLimit All set-ups TRUE . -1 Uint32 I 

4-19 Max Output Frequency Expression Limit All set-ups FALSE -1 Uint16 
14-5* Adj. Warnings 
4-50 Warning Current Low 0.00 A All set-ups TRUE -2 Uint32 

14-51 Warning Current High ImaxVLT (-P1637) All set-ups TRUE -2 Uint32 I 

4-52 Warning Speed Low 0 RPM All set-ups TRUE 67 Uint16 
14-53 Warning Speed High outputSpeedHighLimit (pan) All set-ups TRUE 67 Uint16 I 

4-54 Warning Reference Low -999999.999 N/A All set-ups TRUE -3 Int32 
14-55 Warning Reference High ' 999999.999 N/A All set-ups TRUE -3 Int32 I 

4-56 Warning Feedback Low -999999.999 ReferenceFeedbackUnit All set-ups TRUE -3 Int32 
14-57 Warning Feedback High 999999.999 ReferenceFeedbackUnit All set-ups TRUE -3 Int32 1 

4-58 Missing Motor Phase Function [21 Trip 1000 ms All set-ups TRUE - Uint8 
14-6* Speed Bypass I 

4-60 Bypass Speed From [RPM] ExpressionLimit All set-ups TRUE 67 Uint16 
j4 -61 Bypass Speed From [Hz] ExpressionLimit All set-ups TRUE -1 Uint16 I 

4-62 Bypass Speed to [RPM] ExpressionLimit All set-ups TRUE 67 Uint16 
14-63 Bypass Speed To Old ExpressionLimit All set-ups TRUE -1 Uint16 I 

4-64 Semi-Auto Bypass Set-up [0] OFF All set-ups FALSE - Uint8 
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.3.7 Di ital In Out 5-** 
Par. No. # Parameter description Default value 4-set-up Change during oper- 

ation 
Conver- 

sion index 
Type 

5-0* Digital I/O mode 
5-00 Digital I/O Mode [0] PNP - Active at 24 V All set-ups 

All set-ups 
FALSE 
TRUE 

- 

- 

Uint8 
Uint8 I 15-01 Terminal 27 Mode [Q] Input 

5-02 Terminal 29 Mode [0] Input All set-ups TRUE Uint8 
15-1* Digital Inputs I 

5-10 Terminal 18 Digital Input [8] Start 
[0] No operation 

null 

All set-ups 
All set-ups 
All set-ups 

TRUE 
TRUE 
TRUE 

- 

- 

- 

Uint8 
Uint8 1 

Uint8 
15-11 Terminal 19 Digital Input 
5-12 Terminal 27 Digital Input 

15-13 Terminal 29 Digital Input [Q] No operation 
[0] No operation 
[Q] No operabon 
[0] No operation 
[Q] No operation 

All set-ups 
All set-ups 
All set-ups 
All set-ups 
All set -ups 

TRUE 
TRUE 
TRUE 
TRUE 
TRUE 

- 

- 

- 
- 

Uint8 I 

Uint8 
Uint8 I 

Uint8 
Uint8 I 

5-14 Terminal 32 Digital Input 
[5,15 Terminal 33 Digital Input 
5-16 Terminal X30/2 Digital Input 

[5-17 Terminal X30/3 Digital Input 
5-18 Terminal X30/4 Digital Input [0] No operation All set-ups TRUE - Uint8 

15-3* Digital Outputs I 

5-30 Terminal 27 Digital Output [2] No operation All set-ups 
All set-ups 
All set-ups 
All set-ups 

TRUE 
TRUE 
TRUE 
TRUE 

- 

- 

- 

Uint8 
Uint8 I 

Uint8 
Uint8 1 

15-31 Terminal 29 digital Output [0] No operation 
[0] No operation 
rol No operation 

5-32 Term X30/6 Digi Out (MCB 101) 
15-33 Term X30/7 Digi Out (MCB 101) 

5-4* Relays 
15-40 Function Relay null 

0.01 s 

All set-ups 
All set-ups 

TRUE 
TRUE 

- 

-2 
Uint8 I 
Uint16 5-41 On Delay, Relay 

15-42 Off Delay, Relay 0.01 s All set-ups TRUE -2 Uint16 I 

5-5* Pulse Input 
15-50 Term. 29 Low Frequency 100 Hz 

100 Hz 
0.000 N/A 

100.000 N/A 

All set-ups 
All set-ups 
All set-ups 
All set-ups 

TRUE 
TRUE 
TRUE 
TRUE 

0 

0 
-3 
-3 

Uint32 1 

Uint32 
Int32 I 

Int32 

5-51 Term. 29 High Frequency 
15-52 Term. 29_Low Ref./Feedb. Value 
5-53 Term. 29 High Ref./Feedb. Value 

15-54 Pulse Filter Time Constant #29 100 ms All set-ups FALSE -3 Uint16 1 

5-55 Term. 33 Low Frequency 100 Hz All set-ups TRUE 0 Uint32 
[5-56 Term. 33 High Frequency 100 Hz 

0.000 N/A 
All set-ups 
All set-ups 

TRUE 
TRUE 

0 
-3 

Uint32 1 

Int32 5-57 Term. 33 Low Ref./Feedb. Value 
15-58 Term. 33 High Ref./Feedb. Value 100.000 N/A 

100 ms 
All set-ups 
All set-ups 

TRUE 
FALSE 

-3 
-3 

Int32 1 

Uint16 5-59 Pulse Filter Time Constant #33 
15-6* Pulse Output I 

5-60 Terminal 27 Pulse Output Variable [0] No operation All set-ups TRUE - Uint8 
{5-62 Pulse Output Max Freq #27 5000 Hz 

[0] No operation 
All set-ups 
All set-ups 

TRUE 
TRUE 

0 Uint32 1 

Uint8 5-63 Terminal 29 Pulse Output Variable 
15-65 Pulse Output Max Freq #29 5000 Hz 

[0] No operation 
All set-ups 
All set-ups 

TRUE 
TRUE 

0 Uint32 I 

Uint8 5-66 Terminal X30/6 Pulse Output Variable 
15-68 Pulse Output Max Freq #X30/6 5000 Hz All set-ups TRUE 0 Uint32 I 

5-9* Bus Controlled 
15-90 Digital & Relay Bus Control 0 N/A 

0.00 % 
All set-ups 
All set-ups 

TRUE 
TRUE 

0 
-2 

Uint32 I 

N2 5-93 Pulse Out #27 Bus Control 
5-94 Pulse Out #27 Timeout Preset 0.00 % 1 set-up TRUE 

TRUE 
-2 
-2 

Uint16_1 
N2 5-95 Pulse Out #29 Bus Control 0.00 % All set-ups 

15-96 Pulse Out #29 Timeout Preset 0.00 % 1 set-u. TRUE -2 Uint16 
5-97 Pulse Out #X30/6 Bus Control 0.00 % All set-ups TRUE -2 N2 

15-98 Pulse Out #X30/6 Timeout Preset 0.00 % 1 set-up TRUE -2 Uint16 1 
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CO 
(2n 

GJ 

8.3.8 Analog In Out 6-** 
Par. No. # Parameter description Default value 4-set-up Change during oper- 

ation 
Conver- 

sion index 
Type 

16-0* Analog I/O Mode 1 

6-00 Live Zero Timeout Time 10 s All set-ups TRUE 0 Uint8 
16-01 Uve Zero Timeout Function [12] Off All set-ups TRUE - Uint8 1 

6-1* Analog Input 53 
16-10 Terminal 53 Low Voltage . 0.07 V 

10.00 V 

All set-ups 
All set-ups 

TRUE 
TRUE 

-2 
-2 

Int16 
Int16 

I 

6-11 Terminal 53 High Voltage 

16-12 Terminal 53 Low Current 4.00 mA All set-ups TRUE -5 Int16 1 

6-13 Terminal 53 High Current 20.00 mA All set-ups TRUE -5 Int16 
16-14 Terminal 53 Low Ref./Feedb. Value -0.000 N/A 

ExpressionLimit 
All set-ups 
All set-ups 

TRUE 
TRUE 

-3 
-3 

Int32 
Int32 

1 

6-15 Terminal 53 High Ref./Feedb. Value 
16-16 Terminal 53 Filter Time Constant 0.001 s All set-ups TRUE -3 Uint16 1 

6-17 Terminal 53 Uve Zero [1] Enabled All set-ups TRUE - Uint8 
16-2* Analog Input 54 I 

6-20 Terminal 54 Low Voltage 0.07 V 

10.00 V 

4.00 mA 

All set-ups 
All set-ups 
All set-ups 

TRUE 

TRUE 
TRUE 

-2 
-2 
-5 

Int16 
Int16 
Int16 

J 16-21 Terminal 54 High Voltage 
6-22 Terminal 54 Low Current 
16-23 Terminal 54 High Current 20.00 mA 

0.000 N/A 
All set-ups 
All set-ups 

TRUE 
TRUE 

-5 
-3 

Int16 
Int32 6-24 Terminal 54 Low Ref./Feedb. Value 

16-25 Terminal 54 High RefjFeedb. Value 100.000 N/A 
0.001 s 

All set-ups 
All set-ups 

TRUE 
TRUE 

-3 
-3 

Int32 
Uint16 

I 

6-26 Terminal 54 Filter Time Constant 
16-27 Terminal 54 Live Zero [1] Enabled All set-ups TRUE - Uint8 1 

6-3* Analog Input X30/11 
16-30 Terminal X30/11 Low Voltage 0.07 V 

10.00 V 

All set-ups 
All set-ups 

TRUE 
TRUE 

-2 
-2 

Int16 
Int16 

I 

6-31 Terminal X30/11 High Voltage 
16-34 Term. X30/11 Low Ref./Feedb. Value 0.000 N/A 

100.000 N/A 
All set-ups 
All set-ups 

TRUE 
TRUE 

-3 
-3 

Int32 
Int32 

I 

6-35 Term. X30/11 High Ref./Feedb. Value 
16-36 Term. X30/11 Filter Time Constant 0.001 s 

[1] Enabled 
All set-ups 
All set-ups 

TRUE 
TRUE 

-3 
- 

Uint16 
Uint8 

I 

6-37 Term. X30/11 Live Zero 
16-4* Analog Input X30/12 I 

6-40 Terminal X30/12 Low Voltage 0.07 V All set-ups TRUE -2 Int16 
16-41 Terminal X30/12 High Voltage 10.00 V All set-ups TRUE -2 Int16 1 

6-44 Term. X30/12 Low Ref. /Feedb. Value 0.000 N/A All set-ups TRUE -3 Int32 
16-45 Term. X30/12 High Ref./Feedb. Value 100.000 N/A 

0.001 s 

All set-ups 
All set-ups 

TRUE 
TRUE 

-3 
-3 

Int32 
Uint16 

I 

6-46 Term. X30/12 Filter Time Constant 
16-47 Term. X30/12 Live Zero 111 Enabled All set-ups TRUE - Uint8 I 

6-5* Analog Output 42 
16-50 Terminal 42 Output [100] Output freq. 0-100 All set -ups TRUE - Uint8 I 

6-51 Terminal 42 Output Min Scale 0.00 % All set-ups TRUE -2 Int16 
16-52 Terminal 42 Output Max Scale 100.00 % 

0.00 % 
All set-ups 
All set-ups 

TRUE 
TRUE 

-2 
-2 

Int16 
N2 6-53 Terminal 42 Output Bus Control 

16-54 Terminal 42 Output Timeout Preset 0.00 % 1 set-up TRUE -2 Uint16 I 

6-6* Analog Output X30/8 
16-60 Terminal X30/8 Output operation [0] No o 

0.00 % 
All set-ups 
All set-ups 

TRUE 
TRUE 

- 

-2 
Uint8 
Int16 

I 

6-61 Terminal X30/8 Min. Scale 
16-62 Terminal X30/8 Max. Scale 100.00 % 

0.00 % 
All set-ups 
All set-ups 

TRUE 
TRUE 

-2 
-2 

Int16 
N2 6-63 Terminal X30/8 Output Bus Control 

1.6-64 Terminal X30/8 Output Timeout Preset 0.00_% 1 set-up TRUE -2 Uint16 
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8.3.9 Comm. and Options 8-** 
Par. No. # Parameter description Default value 4-set-up Change during oper- 

ation 
Conver- 

sion index 
Type 

18-0* General Settings I 

8-01 Control Site null All set-ups TRUE - Uint8 
8-02 Control Source null All set-ups TRUE - Uint8 

1 

8-03 Control Timeout Time Expression Limit 1 set-up TRUE -1 Uint32 
L8 -04 Control Timeout Function [0] Off 1 set-up TRUE - Uint8 I 

8-05 End-of-Timeout Function a Resume set-up 1 set-up TRUE - Uint8 

18-06 Reset Control Timeout BB Do not reset All set-ups TRUE Uint8 I 

8-07 Diagnosis Trigger [0] Disable 2 set-ups TRUE - Uint8 
18-1* Control Settings I 

8-10 Control Profile [0] FC profile All set-ups TRUE Uint8 
18-13 Configurable Status Word STW [1] Profile Default All set-ups TRUE Uint8 1 

8-14 Configurable Control Word CTW [1] Profile default All set-ups TRUE - Uint8 
18-3* FC Port Settings I 

8-30 Protocol null 1 set-up TRUE - Uint8 
8-31 Address ExpressionLimit 1 set-up 

1 set-up 
TRUE 
TRUE 

0 Uint8 
Uint8 8-32 Baud Rate null 

18-33 Parity / Stop Bits null 
ExpressionLimit 

1 set-up 
1 set-up 

TRUE 
TRUE 

- 
-3 

Uint8 I 

Uint16 8-35 Minimum Response Delay 
18-36 Max Response Delay ExpressionLimit 

ExpressionLimit 
1 set-up 
1 set-up 

TRUE 
TRUE 

-3 
-5 

Uint16 1 

Uint16 8-37 Maximum Inter-Char Delay 
18-4* FC MC protocol set 1 

8-40 Telegram selection [1] Standard telegram 1 2 set-ups TRUE Uint8 
18-5* Digital/Bus I 

8-50 Coasting Select [2] Logic OR All set-ups TRUE _ Uint8 
18-52 DC Brake Select [3] Logic OR All set-ups TRUE - Uint8 I 

8-53 Start Select [3] Logic OR All set-ups TRUE - Uint8 
18-54 Reverse Select null All set-ups TRUE Uint8 I 

8-55 Set-u. Select [3] Logic OR All set-u s TRUE - Uint8 
8-56 Preset Reference Select [3] Logic OR All set-ups TRUE - Uint8 I 

8-7* BACnet 
18 -70 BACnet Device Instance 1 N/A 1 set-up 

1 set-up 
TRUE 
TRUE 

0 
0 

Uint32 I 

Uint8 8-72 MS/TP Max Masters 127 N/A 
8-73 MS/TP Max Info Frames 1 N/A 1 set-up 

1 set-up 
1 set-up 

TRUE 
TRUE 
TRUE 

0 

0 

Uint16 
Uint8 

VisStrf201 I 

8-74 "Startup I am" [0] Send at power-up 
18-75 Initialization Password ExpressionLimit 
8-8* FC Port Diagnostics 

18-80 Bus Message Count 0 N/A 
0 N/A 

All set-ups 
All set-ups 

TRUE 
TRUE 

0 
0 

Uint32 I 

Uint32 8-81 Bus Error Count 
8-82 Slave Message Rcvd 0 NJA All set-ups 

All set-ups 
TRUE 
TRUE 

0 
0 

Uint32 
Uint32 8-83 Slave Error Count 0 N/A 

18-9* Bus Jog I 

8-90 Bus Jog 1 Speed 100 RPM All set-ups TRUE 67 Uint16 
[8-91 Bus Jog 2 Speed 200 RPM 

0 N/A 
All set-ups 

1 set-up 
TRUE 
TRUE 

67 
0 

Uint16 I 

N2 8-94 Bus Feedback 1 

18-95 Bus Feedback 2 0 N/A 1 set-up 
1 set-up 

TRUE 
TRUE 

0 
0 

N2 _J 
N2 8-96 Bus Feedback 3 0 N/A 
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8.3.10 Profibus 9-** 
# Default Change oper- Conver- Type Par. No. Parameter description 

19-00 Setpoint 
9-07 Actual Value 
19-15_ PCD Write Configuration 
9-16 PCD Read Configuration 

19-18 Node Address 
9-22 Telegram Selection 

19-23 Parameters for Signals 
9-27 Parameter Edit 

19-28 Process Control 
9-44 Fault Message Counter 

19-45 Fault Code 
9-47 Fault Number 
9-52 Fault Situation Counter 
9-53 Profibus Warning Word 

19-63 Actual Baud Rate 
9-64 Device Identification 

[9-65 Profile Number 
9-67 Control Word 1 

9-68 Status Word 1 

9-71 Profibus Save Data Values 
19-72 ProfibusDriveReset 
9-80 Defined Parameters (1) 

19-81 Defined Parameters (1) 
9-82 Defined Parameters 3) 

Defined Parameters (4) 
9-84 Defined Parameters 5) 

[9-90 Changed Parameters (I) 
9-91 Changed Parameters (2) 

19-92 Changed Parameters (3) 
Changed Parameters (4) 9-93 

19-94 Changed parameters (5) 

value 4-set-up during 
ation sion index 

0 N/A All set-ups 
0 N/A All set-ups 

ExpressionLimit 2 set-ups 
ExpressionLimit 2 set-ups 

126 N/A 1 set-up 
[108] PPO 8 1 set-up 

0 All set-ups 
[1] Enabled 2 set-ups 

[1] Enable cyclic master 2 set-ups 
0 N/A Al set-ups 
0 N/A Al set-ups 
0 N/A Al set-ups 
0 JA Al set-ups 
0 N/A Al set-ups 

[255] No baud rate found Al set-ups 
0 N/A Al set-ups 
0 N/A Al set-ups 
0 N/A Al set-ups 
0 N/A Al set-ups 
[0] Off Al set-ups 

[0] No action 1 set-up 
0 N/A Al set-ups 
0 NJA Al set-ups 
0 N/A Al set-u s 

0 N/A Al set-ups 
0 N/A Al set-ups 
0 N/A Al set-ups 
0 N/A Al set-ups 
0 N/A Al set-ups 
0 N/A Al set-ups 
0 N/A Al set-ups 

TRUE 
FALSE 
TRUE 
TRUE 
TRUE 
TRUE 
TRUE 
FALSE 

FALSE 

TRUE 
TRUE 
TRUE 
TRUE 
TRUE 
TRUE 
TRUE 
TRUE 
TRUE 
TRUE 
TRUE 
FALSE 

FALSE 

FALSE 
FALSE 

0 Uint16 
0 Uint16 

Uint16 
Uint16 

0 Uint8 
Uint8 

Uint16 
Uint16 
Uint8 1 

0 Uint16 
0 Uint16 

Uint16 
0 Uint16 I 

0 V2 

Uint8 I 

0 Uint16 
0 OctStr[2]J 
0 V2 
0 V2 

Uint8 
Uint8 1 

0 Uint16 
0 Uint16 
0 Uint16 

Uint16 
0 Uint16 
0 Uint16 
0 Uint16 
0 Uint16 I 

0 Uint16 
0 Uint16 

9-83 FALSE 0 
FALSE 
FALSE 

FALSE 
FALSE 

FALSE 
FALSE 
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rn 

-** 
Par. No. # Parameter description Default value 4-set-up Change during oper- 

ation 
Conver- 

sion index 
Type 

110-0* Common Settings 
10-00 CAN Protocol null 2 set-ups FALSE - Uint8 
10-01 Baud Rate Select null 2 set-ups TRUE 

TRUE 
- 

0 

Uint8_1 
Uint8 10-02 MAC ID Expression Limit 2 set-ups 

10-05 Readout Transmit Error Counter 0 N/A All set-ups 
All set-ups 

TRUE 
TRUE 

0 

0 

Uint8 
Uint8 10-06 Readout Receive Error Counter 0 N/A 

110-07 Readout Bus Off Counter 0 N/A All set-ups TRUE 0 Uint8 
10-1* Device Net 

110-10 Process Data Type Selection null 
Expression Limit 
Expression Limit 

0 N/A 

All set-ups 
2 set-ups 
2 set-ups 

All set-ups 

TRUE 
TRUE 
TRUE 
TRUE 

- 

- 

- 

0 

Uint8 
Uint16 
Uint16 
Uint16 

10-11 Process Data Config Write 
[10-12 Process Data Config Read 
10-13 Warning Parameter 

110-14 Net Reference [01 Off . 2 set-ups TRUE Uint8 
10-15 Net Control [0] Off 2 set-ups TRUE - Uint8 

110-2* COS Filters 
10-20 COS Filter 1 0 N/A All set-ups FALSE 0 Uint16 
10-21 COS Filter 2 0 N/A All set-ups 

All set-ups 
FALSE 
FALSE 

0 

0 

Uint16 
Uint16 10-22 COS Filter 3 0 N/A 

110-23 COS Filter 4 0 N/A All set-ups FALSE 0 Uint16 
10-3* Parameter Access 

110-30 Array Index 0 N/A 
[0] Off 

2 set-ups 
All set-ups 

TRUE 
TRUE 

0 Uint8 
Uint8 10-31 Store Data Values 

110-32 Devicenet Revision Expression Limit All set-ups 
1 set-up 

TRUE 
TRUE 

0 Uint16 
Uint8 10-33 Store Always [0] Off 

110-34 Device Net Product Code 130 N/A 1 set-up 
All set-ups 

TRUE 
TRUE 

0 

0 

Uint16 
Uint32 10-39 Devicenet F Parameters 0 N/A 
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8.3.12 Smart Lo ic 13-** 
Par. No. # Parameter description Default value 4-set-up Change during oper- 

ation 
Conver- 

sion index 
Type 

113-0* SLC Settings I 

13-00 SL Controller Mode null 2 set-ups TRUE - Uint8 
113-01 Start Event null 2 set-ups TRUE 

TRUE 

- 
- 

Uint8 
Uint8 

_I 

13-02 Stop Event null 2 set-ups 
113-03 Reset SLC -, [01 Do not reset SLC All set-ups TRUE - Uint8 
13-1* Comparators 

113-10 Comparator Operand null 
null 

2 set-ups 
2 set-ups 

TRUE 
TRUE 

- 

- 

Uint8 
Uint8 13-11 Comparator Operator 

113-12 Comparator Value Expression Limit 2 set-ups TRUE ' -3 Int32 1 

13-2* Timers 
113-20 SL Controller Timer Expression Limit 1 set-up TRUE -3 TirnD I 

13-4* Logic Rules 
113-40 Logic Rule Boolean 1 null 

null 
null 
null 

2 set-ups 
2 set-ups 
2 set-ups 
2 set-ups 

TRUE 
TRUE 
TRUE 
TRUE 

- 

- 

- 

Uint8 
Uint8 
Uint8 
Uint8 

1 

1 

13-41 Logic Rule Operator 1 

113-42 Logic Rule Boolean 2 

13-43 Logic Rule Operator 2 

113-44 Logic Rule Boolean 3 null 2 set-ups TRUE - Uint8 I 
13-5* States 

113-51 SL Controller Event null 2 set-ups TRUE - Uint8 I 

13-52 SL Controller Action null 2 set-ups TRUE - Uint8 
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8.3.13 Special Functions 14-** 
Par. No. # Parameter description Default value 4-set-up Change during oper- 

ation 
Conver- 

sion index 
Type 

114-0* Inverter Switching I 

14-00 Switching Pattern null All set-ups TRUE - Uint8 
114-01 Switching Frequency null 

[1] On 
All set-ups 
All set-ups 
All set-ups 

TRUE 
FALSE 
TRUE 

- 

- 

Uint8 
Uint8 
Uint8 

I 

I 

14-03 Overmodulation 
114-04 PWM Random 1010ff 
14-1* Mains On/Off 

114-10 Line Failure LI No function All set-ups FALSE - Uint8 1 

14-11 Line Voltage at Line Fault Expression Limit All set-ups TRUE 0 Uint16 
114-12 Function at Mains Imbalance 131 Derate All set-ups TRUE - Uint8 I 

14-2* Reset Functions 
114-20 Reset Mode [10] Automatic reset x 10 All set-ups TRUE - Uint8 1 

14-21 Automatic Restart Time 10 s All set-ups TRUE 0 Uint16 
114-22 Operation Mode [P] Normal operation All set-ups 

2 set-ups 
TRUE 
FALSE - 

Uint8 
Uint8 

I 

14-23 Typecode Setting null 
114-25 Trip Delay at Torque Limit 60 s 

ExpressionLimit 
All set-ups 
All set-ups 

TRUE 
TRUE 

0 
0 

Uint8 
Uint8 

I 

14-26 Trip Delay at Inverter Fault 
114-28 Production Settings [0 No action All set-ups TRUE Uint8 I 

14-29 Service Code 0 N/A All set-ups TRUE 0 Int32 
114-3* Current limit Ctrl. I 

14-30 Current Lim Cont, Proportional Gain 100 % All set-ups FALSE 0 Uint16 
114-31 Current Lim Contr, Integration Time 0.020 s 

27.0 ms 
All set-ups 
All set-ups 

FALSE 

FALSE 

-3 
-4 

Uint16 
Uint16 

I 

14-32 Current Lim Ctrl, Filter Time 
114-4* Energy Optimizing I 

14-40 VT Level 66 % All set-ups FALSE 0 Uint8 
114-41 AEO Minimum Magnetization ExpressionLimit 

10 Hz 

All set-ups 
All set-ups 

TRUE 
TRUE 

o 
0 

Uint8 
Uint8 14-42 Minimum AEO Frequency 

114-43 Motor Cos-Phi ExpressionLimit All set-ups TRUE -2 Uint16 I 

14-5* Environment 
114-50 RFI 1 LI] On 1 set-up FALSE - Uint8 I 

14-52 Fan Control Loi Auto All set-ups TRUE - Uint8 
114-53 Fan Monitor [1..] Warning All set-ups 

1 set-up 
TRUE 
FALSE 

- 

- 

Uint8 
Uint8 

I 

14-55 Output Filter [0] No Filter 
114-59 Actual Number of Inverter Units ExpressionLimit 1 set-up FALSE 0 Uint8 I 

14-6* Auto Derate 
[14-60 Function at Overtemperature fl] Derate All set-ups TRUE - Uint8 I 

14-61 Function at Inverter Overload [1] Derate All set-ups TRUE - Uint8 
114-62 Inv. Overload Derate Current 95 % All set-ups TRUE 0 Uint16 I 

14-8* Options 
114-80 Option Supplied by External 24VDC al No 2 set-ups FALSE Uint8 I 
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8.3.14 Adi. Fre . Drive Information 15-** 
Par. No. # Parameter description Default value 4-set-up Change during oper- 

ation 
Conver- 

sion index 
Type 

115-0* Operating Data 
15-00 Operating Hours 0 h All set-ups FALSE 74 Uint32 

[15-01 Running Hours 0 h 

0 kWh 
All set-ups 
All set-ups 

FALSE 

FALSE 

74 

75 

Uint32 
Uint32 15-02 kWh Counter 

[15-03 Power-ups 0 N/A 
0 N/A 

All set-ups 
All set-ups 

FALSE 

FALSE 

0 

0 

Uint32 
Uint16 15-04 Over Temps 

15-05 Over Volts 0 N/A All set-ups 
All set-ups 

FALSE 

TRUE 
0 

- 

Uint16 
Uint8 15-06 Reset kWh Counter [0] Do not reset 

[15-07 Reset Running Hours Counter [0] Do not reset All set-ups TRUE - Uint8 
15-08 Number of Starts 0 N/A All set-ups FALSE 0 Uint32 

115-1* Data Log Settings 
15-10 Logging Source 0 2 set-ups TRUE - Uint16 

115-11 Logging Interval Expression Limit 
[(1) FALSE 

2 set-ups 
1 set-up 

TRUE 
TRUE 

-3 
- 

TirnD 
Uint8 15-12 Trigger Event 

115-13 Logging Mode [MIN always' 2 set-ups 
2 set-ups 

TRUE 
TRUE 

- 

0 

Uint8 
Uint8 15-14 Samples Before Trigger 50 N/A 

115-2* Historic Log 
15-20 Historic Log: Event 0 N/A All set-ups FALSE 0 Uint8 

[15-21 Historic Log: Value 0 N/A 
0 ms 

All set-ups 
All set-ups 

FALSE 
FALSE 

0 
-3 

Uint32 
Uint32 15-22 Historic Log: Time 

115-23 Historic Log: Date and Time Expression Limit All set-ups FALSE . 0 Time0fDay I 

15-3* Alarm Log 
115-30 Alarm Log: Error Code 0 N/A 

0 N/A 
All set-ups 
All set-ups 

FALSE 
FALSE 

0 

0 

Uint16 1 

Int16 15-31 Alarm Log: Value 
115-32 Alarm Log: Time 0 s 

Expression Limit 
All set-ups 
All set-ups 

FALSE 
FALSE 

0 

0 

Uint32 I 

TimeOfDay 15-33 Alarm Log: Date and Time 
[15-34 Alarm Log: Setpoint 0.000 ProcessCtrlUnit 

0.000 ProcessCtrlUnit 
All set-ups 
All set-ups 

FALSE 
FALSE 

-3 
-3 

Int32 I 

Int32 15-35 Alarm Log: Feedback 
115-36 Alarm Log: Current Demand 0 % 

[01 

All set-ups 
All set-ups 

FALSE 

FALSE 
0 
- 

Uint8 I 

Uint8 15-37 Alarm Log: Process Ctrl Unit 
115-4* Drive Identification I 

15-40 FC Type 0 N/A All set-ups FALSE 0 VisStr16) 
[15-41 Power Section 0 N/A All set-ups 

All set-ups 
FALSE 

FALSE 
0 

0 

VisStr[20:0 
VisStr[20] 15-42 Voltage 0 N/A 

115-43 Software Version 0 N/A All set-ups 
All set-ups 

FALSE 

FALSE 
0 

0 

VisStr[O] 
VisStr[40] 15-44 Ordered Typecode String 0 N/A 

[15-45 Actual Typecode String 0 N/A 
0 N/A 
0 N/A 
0 N/A 

All set-ups 
All set-ups 
All set-ups 
All set-ups 

FALSE 

FALSE 

FALSE 
FALSE 

0 

0 

0 

0 

VisStraOlD 
VisStr[1] 
VisStr[811 
VisStral] 

15-46 Adj Freq Dr Ordering No. 
115-47 Power Card Ordering No. 
15-48 LCP ID Num. 

115-49 SW ID Control Card 0 N/A All set-ups 
All set-ups 

FALSE 

FALSE 

0 

0 

VisStr[20-3 
VisStr[20] 15-50 SW ID Power Card 0 N/A 

[15-51 Adi Freq Dr Serial No. 0 N/A 
0 N/A 

All set-ups 
All set-ups 

FALSE 

FALSE 
0 

0 

VisStr[100 
VisStr[19] 15-53 Power Card Serial Number 

co 

rr 

0 

0 

O 
LO 

9 

CD 

0_ 
C 

co 
0 
ro 
TI 

_O 

0 (t 

(i) 

SP210 Parkland Street Nudgee SPS Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1024 Active 10/12/2014 Page 380 of 598



Par. No. # Parameter description Default value 4-set-up Change during oper- 
ation 

Conver- 
sion index 

Type 

j15-6* Option Ident 
15-60 Option Mounted 0 N/A All set-ups FALSE 0 VisStr 30 

115-61 Option SW Version 0 N/A All set-ups FALSE 0 VisStra01-1 
15-62 Option Ordering No 0 N/A All set-ups FALSE 0 VisStr 8 

115-63 Option Serial No 0 N/A All set-ups FALSE 0 VisStralill 
15-70 Option in Slot A 0 N/A All set-ups FALSE 0 VisStr[30] 

115-71 Slot A Option SW Version 0 N/A All set-ups FALSE 0 VisStr12011 
15-72 Option in Slot B 0 N/A All set-ups FALSE 0 VisStr[30] 

115-73 Slot B Option SW Version 0 N/A All set-ups FALSE 0 VisStr[20]Tj 
15-74 Option in Slot CO 0 N/A All set-ups FALSE 0 VisStrat 

115-75 Slot CO Option SW Version 0 N/A All set-ups FALSE 0 Vis Strr201j 
15-76 Option in Slot Cl 0 N/A All set-ups FALSE 0 VisStr[30L 
15-77 Slot Cl Option SW Version 0 N/A All set-ups FALSE 0 VisStr12011 
15-9* Parameter Info 

115-92 Defined Parameters 0 N/A All set-ups FALSE 0 Uint16 1 

15-93 Modified Parameters 0 N/A All set-ups FALSE 0 Uint16 
115-98 Drive Identification 0 N/A All set-ups FALSE 0 VisStrL401] 
15-99 Parameter Metadata 0 N/A All set-ups FALSE 0 Uint16 
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15 Data Readouts 16-** 
Par. No. # Parameter description Default value 4-set-up Change during oper- 

ation 
Conver- 

sion index 
Type 

116-0* General Status I 

16-00 Control Word 0 N/A Al set-ups TRUE 0 V2 

L16-01 Reference [Unit] 0.000 ReferenceFeedbackUnit Al set-ups TRUE -3 Int32 1 

16-02 Reference % 0.0 % Al set-ups TRUE -1 Int16 
16-03 Status Word 0 N/A .Al 

Al 

set-ups 
set-ups 

TRUE 
TRUE 

0 

-2 
V2 
N2 

I 

16-05 Main Actual Value [0/o] 0.00 % 
116-09 Custom Readout 0.00 CustomReadoutUnit Al set-ups TRUE -2 Int32 I 

16-1* Motor Status 
116-10 Power ILLAI] 0.00 kW Al set-ups TRUE 1 Int32 I 

16-11 Power [hp] 0.00 hp 
0.0 V 
0.0 Hz 

Al 
Al 

Al 

set-ups 
set-ups 
set-ups 

TRUE 
TRUE 
TRUE 

-2 
-1 
-1 

Int32 
Uint16 
Uint16 

i 116-12 Motor voltage 
16-13 Frequency 
16-14 Motor Current 0.00 A Al set-ups TRUE -2 Int32 I 

16-15 Frequency [ %] 0.00 % Al set-ups TRUE -2 N2 

116-16 Torque [Nm] 0.0 Nm Al set-ups TRUE -1 Int32 I 

16-17 Speed [RPM] 0 RPM Al set-ups TRUE 67 Int32 
116-18 Motor Thermal 0 % Al set-ups TRUE 0 Uint8 I 

16-22 Torque [ %] 0 % Al set-ups TRUE 0 Int16 
116-3* Drive Status I 

16-30 DC Link Voltage 0 V Al set-ups TRUE 0 Uint16 
116-32 Brake Energy /s 0.000 kW 

0.000 kW 
Al 
Al 

set-ups 
set-ups 

TRUE 
TRUE 

0 
0 

Uint32 
Uint32 

I 

16-33 Brake Energy /2 min 
116-34 Heatsink Temp. 0 °C 

0 % 
Al 
Al 

set-ups 
set-ups 

TRUE 
TRUE 

100 
0 

Uint8 
Uint8 

I 

16-35 Inverter Thermal 
116-36 Inv. Nom. Current ExpressionLimit 

ExpressionLimit 
. Al 

Al 
set-ups 
set-ups 

TRUE 
TRUE 

-2 
-2 

Uint32 
Uint32 

I 

16-37 Inv. Max. Current 
116-38 SL Controller State 0 N/A 

0 °C 
Al 
Al 

set-ups 
set-ups 

TRUE 
TRUE 

0 
100 

Uint8 
Uint8 

I 

16-39 Control Card Temp. 
116-40 Lowing Buffer Full " 101 No -Al set-ups TRUE ' - Uint8 I 

16-5* Ref. & Feedb. 
116-50 External Reference 0.0 N/A Al 

Al 
set-ups 
set-ups 

TRUE 
TRUE 

-1 
-3 

Int16 
Int32 

1 

16-52 Feedback 0.000 ProcessCtrlUnit 
116-53 Digi Pot Reference 0.00 N/A 

0.000 ProcessCtrlUnit 
Al 
Al 

set-ups 
set-ups 

TRUE 
TRUE 

-2 
-3 

Int16 
Int32 

I 

16-54 Feedback 1 [Unit] 
116-55 Feedback 2 [Unit] - 0.000 ProcessCtrlUnit Al set-ups TRUE -3 Int32 I 

16-56 Feedback 3 [Unit] 0.000 ProcessCtrlUnit Al set-ups TRUE -3 Int32 
[16-58 PID Output [5] 0.0 % Al set-ups. TRUE -1 Int16 I 

16-59 Adjusted Setpoint 0.000 ProcessCtrlUnit Al set-ups TRUE -3 Int32 
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CO 

NJ 

Par. No. # Parameter description Default value 4-set-up Change during oper- 
ation 

Conver- 
sion index 

Type 

116-6* Inputs & Outputs 
. I 

16-60 Digital Input 0 N/A AI set-ups TRUE 0 Uint16 
116-61 Terminal 53 Switch Setting [0] Current AI set-ups ' TRUE - , Uint8 1 

16-62 Analog Input 53 0.000 N/A AI set-ups TRUE -3 Int32 
[16-63 Terminal 54 Switch Setting [a] Current AI set-ups TRUE - Uint8 I 

16-64 Analog Input 54 0.000 N/A AI set-ups TRUE -3 Int32 
116-65 Analog Output 42 [mA] 0.000 N/A Al set-ups TRUE -3 Int16 1 

16-66 Digital Output [bin] 0 N/A Al set-ups TRUE 0 Int16 
116-67 Pulse Input #29 [Hz] 0 N/A AI set-ups TRUE 0 Int32 I 

16-68 Pulse Input #33 [Hz] 0 N/A AI set-ups TRUE 0 Int32 
116-69 Pulse Output #27 [Liz] 0 N/A AI set-ups TRUE '0 Int32 I 

16-70 Pulse Output #29 [Hz] 0 N/A Al set-ups TRUE 0 Int32 
[16-71 Relay Output [bin] " 0 N/A Al set-ups TRUE 0 Uint16 I 

16-72 Counter A 0 N/A Al set-ups TRUE 0 Int32 
[16-73 Counter B 0 N/A Al set-ups TRUE 0 Int32 I 

16-75 Analog In X30/11 0.000 N/A Al set-ups TRUE -3 Int32 
0.000 N/A . AI set-ups TRUE -3 Int32 I [16-76 Analog In X30/12 

16-77 Analog Out X30/8 [mA] 0.000 N/A AI set-ups TRUE -3 Int16 
I16 -8* Fieldbus & FC Port I 

16-80 Fieldbus CTW 1 0 N/A Al set-ups TRUE 0 V2 
[16-82 Fieldbus REF 1 0 N/A . AI set-ups TRUE 0 N2, I 

16-84 Comm. Option Status 0 N/A Al set-ups TRUE 0 V2 
[16:85 FC Port CTW 1 0 N/A Al set-ups TRUE 0 V2 
16-86 FC Port REF 1 0 N/A Al set-ups TRUE 0 

_I 
N2 

116-9* Diagnosis Readouts I 

16-90 Alarm Word 0 N/A Al set-ups TRUE 0 Uint32 
[16-91 Alarm word 2 0 N/A Al set-ups TRUE 0 Uint32 1 

16-92 Warning Word 0 N/A Al set-ups TRUE 0 Uint32 
116-93 Warning word 2 0 N/A Al set-ups TRUE 0 Uint32 1 

16-94 Ext. Status Word 0 N/A Al set-ups TRUE 0 Uint32 
116-95 Ext. Status Word 2 0 N/A Al set-ups TRUE 0 Uint32___I 
16-96 Maintenance Word 0 N/A Al set-ups TRUE 0 Uint32 
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8.3.16 Data Readouts 2 18-** 
Par. No. # Parameter description Default value 4-set-up Change during oper- 

ation 
Conver- 

sion index 
Type 

118-0* Maintenance Log I 

18-00 Maintenance Log: Item 0 N/A All set-ups FALSE 0 Uint8 
118-01 Maintenance Log: Action 0 N/A All set-ups FALSE . 0 Uint8 I 

18-02 Maintenance Log: Time 0 s All set-u is FALSE 0 Uint32 
118-03 Maintenance Log: Date and Time ExpressionLimit All set-ups FALSE 0 Time0fDay 
18-3* Inputs & Outputs 

118-30 Analog Input X42/1 0.000 N/A All set-ups FALSE ' -3 Int32 I 

18-31 Analog Input X42/3 0.000 N/A All set-ups FALSE -3 Int32 
118-32 Analogjput X42/5 0.000 N/A All set-ups FALSE -3 Int32 1 

18-33 Analog Out X42/7 [NJ 0.000 N/A All set-ups FALSE -3 Int16 
118-34 Analog Out X42/9 ad 0.000_N/A All set-ups FALSE -3 Int16 i 
18-35 Analog Out X42/11 [V] 0.000 N/A All set-ups FALSE -3 Int16 
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8.3.17 Ad . Free. Drive Closed -loop 20-** 
Par. No. # Parameter description Default value 4-set-up Change during oper- 

ation 
Conver- 

sion index 
Type 

120-0* Feedback I 

20-00 Feedback 1 Source [21Analog input 54 All set-ups TRUE - Uint8 
120-01 Feedback 1 Conversion [Q] Linear All set-ups FALSE - Uint8 I 

20-02 Feedback 1 Source Unit null All set-ups TRUE - Uint8 
120-03 Feedback 2 Source [0] No function All set-ups TRUE - Uint8 I 

20-04 Feedback 2 Conversion [0] Linear All set-ups FALSE - Uint8 

120-05 Feedback 2 Source Unit null All set-ups TRUE - Uint8 1 

20-06 Feedback 3 Source [0] No function All set-ups TRUE - Uint8 
120-07 Feedback 3 Conversion [0] Linear All set -ups FALSE Uint8 1 

20-08 Feedback 3 Source Unit null All set-ups TRUE - Uint8 
120-12 Reference/Feedback Unit null ' All set-ups TRUE - Uint8 I 

20-2* Feedback/Setpoint 
120-20 Feedback Function [f_4] Maximum All set-ups TRUE - Uint8 1 

20-21 Setpoint 1 0.000 ProcessCtrlUnit All set-ups TRUE -3 Int32 
[2.0-22 Setpoint 2 0.000 ProcessCtrlUnit 

0.000 ProcessCtrlUnit 
All set-ups 
All set-ups 

TRUE 
TRUE 

-3 
-3 

Int32 
Int32 

1 

20-23 Setpoint 3 

120-7* PID Auto-tuning I 

20-70 Closed-loop Ty e [0] Auto 2 set-ups TRUE - Uint8 
[20-71 PID Performance [0] Normal 2 set-ups TRUE - Uint8 1 

20-72 PID Output Change 0.10 N/A 2 set-ups TRUE -2 Uint16 
120-73 Minimum Feedback Level -999999.000 ProcessCtrlUnit 2 set-ups TRUE -3 Int32 1 

20-74 Maximum Feedback Level 999999.000 ProcessCtrlUnit 2 set-ups TRUE -3 Int32 
120-79 PID Auto-tuninq [0] Disabled All set-ups TRUE - Uint8 I 

20-8* PID Basic Settings 
120-81 PID Normal/ Inverse Control [0] Normal All set-ups TRUE - Uint8 j 

20-82 PID Start S eed [ELM] Expression Limit All set-ups TRUE 67 Uint16 
[20-83 PID Start Sgeed 0-__Iz] Expression Limit All set-ups 

All set-ups 
TRUE 
TRUE 

-1 
0 

Uint16 
Uint8 

I 

20-84 On Reference Bandwidth 5 % 

120-9* PID Controller I 

20-91 PID Anti Windup [1] On All set-ups TRUE - Uint8 
[20-93 PID Proportional Gain 2.00 N/A 

8.00 s 

All set-ups 
All set-ups 

TRUE 
TRUE 

-2 
-2 

Uint16 
Uint32 

I 

20-94 PID Integral Time 
[20-95 PID Differentiation Time 0.00 s All set-ups TRUE -2 Uint16 I 

20-96 PID Diff. Gain Limit 5.0 N/A All set-ups TRUE -1 Uint16 
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.3.18 e -I o 21-** 
Par. No. # Parameter description Default value 4-set-up Change during oper- 

ation 
Conver- 

sion index 
Type 

121-0* Ext. CL Autotuning I 

21-00 Closed-loop Type [2] Auto 2 set-ups TRUE - Uint8 
121-01 PID Performance [Q] Normal 2 set-ups TRUE - Uint8 I 

21-02 PID Output Change 0.10 N/A 2 set-ups TRUE -2 Uint16 
121-03 Minimum Feedback Level -999999.000 N/A 2 set-ups 

2 set-ups 
TRUE 
TRUE 

-3 
-3 

Int32 
Int32 

I 

21-04 Maximum Feedback Level 999999.000 N/A 
121-09 ND Auto Tuning [01 Disabled' All set-ups TRUE - Uint8 I 

21-1* Ext. CL 1 Ref./Fb. 
121-10 Ext. 1 Ref./Feedback Unit Lo All set-ups TRUE - Uint8 1 

21-11 Ext. 1 Minimum Reference 0.000 ExtPIDlUnit All set-ups TRUE -3 Int32 
21-12 Ext 1 Maximum Reference 100.000 ExtPIDlUnit All set-ups 

All set-ups 
TRUE 
TRUE 

-3 
- 

Int32 
Uint8 

I 

21-13 Ext. 1 Reference Source [0] No function 
[21-14 Ext. 1 Feedback Source [Q] No function All set-ups TRUE - Uint8 I 

21-15 Ext. 1 Setpoint 0.000 ExtPIDlUnit All set-ups TRUE -3 Int32 
[21-17 Ext. 1 Reference [Unit] 0.000 ExtPIDlUnit 

0.000 ExtPID1Unit 
0 % 

All set-ups 
All set-ups 
All set-ups 

TRUE 
TRUE 
TRUE 

-3 
-3 
0 

Int32 
Int32 
Int32 

I 

I 

21-18 Ext. 1 Feedback LUnit] 
121-19 Ext. 1 Output [ %I 
21-2* Ext. CL 1 PID 

[21-20 Ext. 1 Normal/Inverse Control [0 Normal All set-ups TRUE - Uint8 I 

21-21 Ext. 1 Proportional Gain 0.50 N/A All set-ups TRUE -2 Uint16 
[21-22 Ext. 1 Integral Time 20.00 s 

0.00 s 

All set-ups 
All set-ups 

TRUE 
TRUE 

-2 
-2 

Uint32 
Uint16 

I 

21-23 Ext. 1 Differentation Time 
[21-24 Ext. 1 Dif. Gain Limit 5.0 N A All set-ups TRUE -1 Uint16 I 

21-3* Ext. CL 2 Ref./Fb. 
121-30 Ext. 2 Ref/Feedback Unit [0] All set-ups TRUE - Uinta I 

21-31 Ext. 2 Minimum Reference 0.000 ExtPID2Unit All set-ups TRUE -3 Int32 
21-32 Ext. 2 Maximum Reference 100.000 ExtPID2Unit All set-ups TRUE -3 Int32 I 

21-33 Ext. 2 Reference Source [0] No function All set-ups TRUE - Uint8 
[21-34 Ext. 2 Feedback Source [0] No function All set-ups TRUE - Uint8 I 

21-35 Ext. 2 Setpoint 0.000 ExtPID2Unit All set-ups TRUE -3 Int32 
[2,1-37 Ext. 2 Reference,fUnit] 0.000 ExtPID2Unit 

0.000 ExtPID2Unit 
All set-ups 
All set-ups 

TRUE 
TRUE 

-3 
-3 

Int32 
Int32 

I 

21-38 Ext. 2 Feedback [Unit) 
121-39 Ext. 2 Output 1 %l 0 % All set-ups TRUE 0 Int32 I 

21-4* Ext. CL 2 PID 
121-40 Ext. 2 Normal/Inverse Control [Q] Normal All set-ups TRUE - Uint8 I 

21-41 Ext. 2 Proportional Gain 0.50 N/A All set-ups TRUE -2 Uint16 
121-42 Ext. 2 Integral Time 20.00 s 

0.00 s 

,Allset-ups 
All set-ups 

TRUE 
TRUE 

-2 
-2 

Uint32 
Uint16 

I 

21-43 Ext. 2 Differentation Time 
[21-44 Ext. 2 Dif. Gain Limit 5.0 N/A All set-ups TRUE -1 Uint16 I 
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Par. No. # Parameter description Default value 4-set-up Change during oper- 
ation 

Conver- 
sion index 

Type 

121-5* Ext. CL 3 Ref./Fb. I 

21-50 Ext. 3 Ref./Feedback Unit [0] All set-ups TRUE - Uint8 
[21-51 Ext. 3 Minimum Reference 0.000 ExtPID3Unit All set-ups TRUE -3 Int32 I 

21-52 Ext. 3 Maximum Reference 100.000 ExtPID3Unit All set-ups TRUE -3 Int32 
21-53 Ext. 3 Reference Source [0] No function All set-ups TRUE - Uint8 1 

21-54 Ext. 3 Feedback Source [2] No function All set-ups 
All set-ups 
All set-ups 
All set-ups 
All set-ups 

TRUE 
TRUE 
TRUE 
TRUE 
TRUE 

- 
-3 
-3 
-3 
0 

Uint8 
Int32 
Int32 
Int32 
Int32 

I 

1 

121-55 Ext. 3 Setpoint 0.000 ExtPID3Unit 
0.000 ExtPID3Unit 
0.000 ExtPID3Unit 

0 % 

21-57 Ext. 3 Reference [Unit] 
121-58 Ext. 3 Feedback [Unit] 
21-59 Ext. 3 Output [ %] 

121-6* Ext. CL 3 PID I 

21-60 Ext. 3 Normal/Inverse Control [0] Normal All set-ups TRUE - Uint8 
121-61 Ext. 3 Proportional Gain 0.50 N/A 

20.00 s 

All set-ups 
All set-ups 

TRUE 
TRUE 

-2 
-2 

Uint16 
Uint32 

I 

21-62 Ext. 3 Integral Time 
121-63 Ext 3 Differentation Time 0.00 s All set-ups TRUE -2 Uint16 I 

21-64 Ext. 3 Dif. Gain Limit 5.0 N/A All set-ups TRUE -1 Uint16 
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8.3.19 Application Functions 22-** 
Par. No. # Parameter description Default value 4-set-up Change during oper- 

ation 
Conver- 

sion index 
Type 

122-0* Miscellaneous 1 

22-00 External Interlock Delay 0 s All set-ups TRUE 0 Uint16 
122-2* No-Flow Detection 1 

22-20 Low Power Auto Set-up [0] OFF All set-ups FALSE - Uint8 
122-21 Low Power Detection [Q] Disabled All set-ups TRUE Uint8 I 

22-22 Low Speed Detection [0] Disabled All set-ups TRUE - Uint8 
122-23 No-Flow Function [0] OFF All set-ups TRUE - Uint8 1 

22-24 No-Flow Delay 10 s All set-ups TRUE 0 Uint16 
122-26 Dry Pump Function [0] OFF 

10 s 

All set-ups 
All set-ups 

TRUE 
TRUE 

- 

0 

uint IL _1 
Uint16 22-27 Dry Pump Delay 

122-28 No-Flow Low Speed [RPM] ExpressionLimit 
ExpressionLimit 

All set-ups 
All set-ups 

TRUE 
TRUE 

67 
-1 

Uint16 ,_1 

Uint16 22-29 No-Flow Low Speed [Hz] 
122-3* No-Flow Power Tuning 
22-30 No-Flow Power 0.00 kW All set-ups TRUE 1 Uint32 

122-31 Power Correction Factor 100 % All set-ups TRUE 0 Uint16 
22-32 Low Speed [RPM] ExpressionLimit 

ExpressionLimit 
All set-ups 
All set-ups 
All set-ups 

TRUE 

TRUE 
TRUE 

67 

-1 
1 

Uint16 
Uint16 
Uint32 

122-33 Low Speed [Hz 
22-34 Low Speed Power [kV JV ExpressionLimit 

122-35 Low Speed Power [HP] ExpressionLimit 
ExpressionLimit 

All set-ups 
All set-ups 

TRUE 
TRUE 

-2 
67 

Uint32 
Uint16 22-36 High Speed [RPM] 

122-37 High Speed [F] ExpressionLimit All set-ups 
All set-ups 
All set-ups 

TRUE 
TRUE 
TRUE 

-1 
1 

-2 

Uint16 
Uint32 
Uint32 

22-38 High Speed Power !LW] ExpressionLimit 
ExpressionLimit 122-39 High Speed Power 1-1-1P1 

22-4* Sleep Mode 
122-40 Minimum Run Time 60 s All set-ups TRUE 0 Uint16 
22-41 Minimum Sleep Time 30 s All set-ups TRUE 0 Uint16 

122-42 Wake-up Speed [RPM] ExpressionLimit 
ExpressionLimit 

All set-ups 
All set-ups 

TRUE 
TRUE 

67 
-1 

Uint16 I 

Uint16 22-43 Wake-up Speed [1:11] 

[22-44 Wake-up Ref./FB Difference 10 % 
0 % 

All set-ups 
All set-ups 

TRUE 
TRUE 

0 

0 

IntS I 

IntS 22-45 Setpoint Boost 
122-46 Maximum Boost Time 60 s All set-ups TRUE 0 Uint16 1 

22-5* End of Curve 
122-50 End of Curve Function [0] OFF All set-ups TRUE - Uint8 

1 

22-51 End of Curve Delay 10 s All set-ups TRUE 0 Uint16 
122-6* Broken Belt Detection 1 

22-60 Broken Belt Function [0] OFF All set-ups TRUE - Uint8 
122-61 Broken Belt Torque 10 % 

10 s 

All set-ups 
All set-ups 

TRUE 
TRUE 

0 
0 

Uint8 1 

Uint16 22-62 Broken Belt Delay 
122-7* Short Cycle Protection I 

22-75 Short Cycle Protection [0] Disabled All set-ups 
All set-ups 
All set-ups 

TRUE 
TRUE 
TRUE 

- 

0 
0 

Uint8 
Uint16 I 

Uint16 
122-76 Interval between Starts start to start min on timejP2277) 
22-77 Minimum Run Time 0 s 
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Par. No. # Parameter description Default value 4-set-up Change during oper- 
ation 

Conver- 
sion index 

Type 

122-8* Flow Compensation 
22-80 Flow Compensation [0] Disabled All set-ups TRUE - Uint8 

1'22-81 Square-linear Curve Approximation 100 % All set-ups TRUE 0 Uint8 
22-82 Work Point Calculation [0] Disabled All set-ups TRUE - Uint8 

122-83 Speed at No-Flow [RPM] ExpressionLimit All set-ups TRUE 67 Uint16 
22-84 Speed at No-Flow [Hz] Expression Limit All set-ups TRUE -1 Uint16 

[22-85 Speed at Design Point [RPM] ExpressionLimit All set-ups TRUE 67 Uint16 
22-86 Speed at Design Point [Hz] Expression Limit All set-ups TRUE -1 Uint16 

[22-87 Pressure at No-Flow Speed 0.000 N/A All set-ups TRUE -3 Int32 
22-88 Pressure at Rated Speed 999999.999 N/A All set-ups TRUE -3 Int32 

122-89 Flow at Design Point 0.000 N/A All set-ups TRUE -3 Int32 
22-90 Flow at Rated Speed 0.000 N/A All set-ups TRUE -3 Int32 
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ci° 
(TN 
lD 

8.3.20 Timed Actions 23-** 
Par. No. # Parameter description Default value 4-set-up Change during oper- 

ation 
Conver- 

sion index 
Type 

123-0* Timed'Actions ' I 

23-00 ON Time Expression Limit 2 set-ups TRUE 0 

TimeOfDay- 
WoDate 

123-01 ON Action [0] DISABLED 2 set-ups TRUE - Uint8 I 

23-02 OFF Time Expression Limit 2 set-ups TRUE 0 

TimeOfDay- 
Wo Date 

123-03 . OFF Action [0] DISABLED , -2 set-ups TRUE - Uint8 I 

23-04 Occurrence [0] All days 2 set-ups TRUE - Uint8 
123-1* Maintenance 
23-10 Maintenance Item [1] Motor bearings 1 set-up TRUE Uint8 

123-11 Maintenance Action [1] Lubricate 1 set-up TRUE Uint8 I 

23-12 Maintenance Time Base [0] Disabled 1 set-up TRUE - Uint8 
123-13 Maintenance Time Interval , 

' 1 h 1 set-up TRUE 74 Uint32 I 

23-14 Maintenance Date and Time ExpressionLimit 1 set-up TRUE 0 TimeOfDay 
123-1* Maintenance Reset 1 

23-15 Reset Maintenance Word [0] Do not reset All set-ups TRUE - Uint8 
123-16 Maintenance Text 0 N/A 1 set-up TRUE 0 VisStr[201 I 

23-5* Energy Log 
123-50 Energy Log Resolution [5] Last 24 Hours .2 set-ups TRUE - Uint8 I 

23-51 Period Start ExpressionLimit 2 set-ups TRUE 0 TimeOfDay 
123-53 Energy Log .. ; ... 0 N/A ' All set-ups 

All set-ups 
TRUE 
TRUE 

0 

- 

Uint32 1 

Uint8 23-54 Reset Energy Log [0] Do not reset 
123-6* Trending 1 

23-60 Trend Variable [0] Power [kW] 2 set-ups TRUE - Uint8 
123-61 Continuous Bin Data 0 N/A All set-ups 

All set-ups 
TRUE 
TRUE 

0 
0 

Uint32 I 

Uint32 23-62 Timed Bin Data 0 N/A 
12163 Timed Period Start ExpressionLimit 2 set-ups 

2 set-ups 
TRUE 
TRUE 

0 

0 

Time0fDayj 
TimeOfDay 23-64 Timed Period Stop ExpressionLimit 

23-65 Minimum Bin Value ExpressionLimit 2 set-ups 
All set-ups 

TRUE 
TRUE 

0 

- 

Uint8 I 

Uint8 23-66 Reset Continuous Bin Data [0] Do not reset 
123-67 Reset Timed Bin Data [01 Do not reset All set-ups TRUE - Uint8 1 

23-8* Payback Counter 
123-80 Power Reference Factor 100 % 2 set-ups TRUE 0 Uint8 1 

23-81 Energy Cost 1.00 N/A 2 set-ups TRUE -2 Uint32 
123-82 Investment 0 N/A 2 set-ups 

All set-ups 
TRUE 
TRUE 

0 
75 

Uint32 I 

Int32 23-83 Energy Savings 0 kWh 
123-84 Cost Savings . . 0 N/A ' All set-ups TRUE 0 Int32 I 
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8.3.21 Cascade Controller 25-** 
Par. No. # Parameter description Default value 4-set-up Change during oper- 

ation 
Conver- 

sion index 
Type 

125-0* System Settings I 

25-00 Cascade Controller null 2 set-ups FALSE - Uint8 
125 -02 Motor Start [0] pirect on Line 2 set-ups 

All set-ups 
FALSE 
TRUE - 

Uint8 _I 

Uint8 25-04 Pump Cycling null 
125-05 Fixed Lead Pump null 

2 N/A 
2 set-ups 
2 set-ups 

FALSE 
FALSE 

- 

0 
Uint8 I 

Uint8 25-06 Number Of Pumps 
125-2* Bandwidth Settings I 

25-20 Staging Bandwidth Expression Limit All set-ups TRUE 0 Uint8 
125-21 Override Bandwidth 100 % All set-ups TRUE 0 Uint8 j 
25-22 Fixed Speed Bandwidth casco_staging_bandwidth (P2520) All set-ups TRUE 0 Uint8 

125-23 SBW Staging Delay 15 s 

15 s 

All set-ups 
All set-ups 

'TRUE 
TRUE 

0 

0 

Uint16 I 

Uint16 25-24 SBW De-staging Delay 
125-25 OBW Time 10 s All set-ups TRUE 0 Uint16 I 

25-26 Destage At No-Flow [0] Disabled All set-ups TRUE - Uint8 
125-27 Stage Function null 

15 s 

All set-ups 
All set-ups 

TRUE 
TRUE 0 

Uint8 I 

Uint16 25-28 Stage Function Time 
125-29 Destage Function null 

15 S 

All set-ups 
All set-ups 

TRUE 
TRUE 0 

Uint8 I 

Uint16 25-30 Destage Function Time 
125-4* Staging Settings I 

25-40 Ramp-down Delay 10.0 s All set-ups TRUE -1 Uint16 
125-41 Ramp-up Delay 2.0 s 

ExpressionLimit 
All set-ups 
All set-ups 

TRUE 
TRUE 

-1 
0 

Uint16 I 

Uint8 25-42 Staging Threshold 
125-43 De-staging Threshold ExpressionLimit 

0 RPM 

0.0 Hz 

All set-ups 
All set-ups 
All set-ups 

TRUE 
TRUE 
TRUE 

0 

67 
-1 

Uint8 I 

Uint16 
Uint16 1 

25-44 Staging Speed [RPM] 
125-45 Staging Speed [Hz] 
25-46 De-staging Speed [RPM] 0 RPM All set-ups TRUE 67 Uint16 

125-47 De-staging Speed Nil 0.0 Hz All set-ups TRUE -1 Uint16 I 

25-5* Alternation Settings 
125-50 Lead Pump Alternation null 

[0] External 
All set-ups 
All set-ups 

TRUE 
TRUE 

- 

- 

Uint8 I 

Uint8 25-51 Alternation Event 
125-52 Alternation Time Interval 24 h All set-ups TRUE 74 Uint16 I 

25-53 Alternation Timer Value 0 N/A All set-ups TRUE 0 VisStr[7] 

25-54 Alternation Predefined Time ExpressionLimit All set-ups TRUE 
TRUE 

. 0 

Time0fDa9 
WoDate 

Uint8 25-55 Alternate if Load < 50% [1] Enabled All set-ups 
125-56 Staging Mode at Alternation [Q] Slow All set-ups TRUE - Uint8 I 

25-58 Run Next Pump Delay 0.1 s All set-ups TRUE -1 Uint16 
25-59 Run-on Line Delay 0.5 s All set-ups TRUE -1 Uint16 
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Par. No. # Parameter description Default value 4-set-up Change during oper- 
ation 

Conver- 
sion index 

Type 

1254* Status i 

25-80 Cascade Status 0 N/A All set-ups TRUE 0 VisStr[25] 
125-81 Pump Status 0 N/A 

0 N/A 
All set-ups 
All set-ups 

TRUE 
TRUE 

0 

0 

VisStr[25]J 
Uint8 25-82 Lead Pump 

25-83 Relay Status 0 N/A All set-ups 
All set-ups 

TRUE 
TRUE 

0 

74 
VisStr[4]J 

Uint32 25-84 Pump ON Time 0 h 

125-85 Relay ON Time 0 h 

[0] Do not reset 
All set-ups 
All set-ups 

TRUE 
TRUE 

74 
- 

Uint32 I 

Uint8 25-86 Reset Relay Counters 
125-9* Service I 

25-90 Pump Interlock [0] Off All set-ups TRUE - Uint8 
[25-91 Manual Alternation ' 0 N/A All set-Ups TRUE 0 Uint8 . I 
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CO 

NJ 
NJ 

8.3.22 Analo I/O Option MCB 109 26-** 
Par. No. # Parameter description Default value 4-set-up Change during oper- 

ation 
Conver- 

sion index 
Type 

126-0* Analog I/O Mode 1 

26-00 Terminal X42/1 Mode [1 Voltage All set-ups TRUE - Uint8 

126-01 Terminal X42/3 Mode [1] Voltage . All set-ups TRUE - Uint8 1 

26-02 Terminal X42/5 Mode [1] Voltage All set-ups TRUE - Uint8 
126-1* Analog Input X42/1 1 

26-10 Terminal X42/1 Low Voltage 0.07 V All set-ups TRUE -2 Int16 
126-11 Terminal X42/1 High Voltage 10.00 V All set-ups TRUE -2 Int16 1 

26-14 Term. X42/1 Low Ref./Feedb. Value 0.000 N/A All set-ups TRUE -3 Int32 
126-15 Term. X42/1 High Ref./Feedb. Value 100.000 N/A All set-ups 

All set-ups 
TRUE 
TRUE 

-3 
-3 

Int32 1 

Uint16 26-16 Term. X42/1 Filter Time Constant 0.001 s 
, 

126-17 Term. X42/1 Live Zero [1] Enabled All set-ups TRUE - Uint8 I 

26-2* Analog Input X42/3 
126-20 Terminal X42/3 Low Voltage 0.07 V 

10.00 V 
All set-ups 
All set-ups 

TRUE 
TRUE 

-2 
-2 

Int16 I 

Int16 26-21 Terminal X42/3 High Voltage 
126-24 Term. X42/3 Low Ref./Feedb. Value 0.000 N/A 

100.000 N/A 
All set-ups 
All set-ups 

TRUE 
TRUE 

-3 
-3 

Int32 1 

Int32 26-25 Term. X42/3 High Ref./Feedb. Value 
126-26 Term. X42/3 Filter Time Constant 0.001 S 

[1] Enabled 
All set-ups 
All set-ups 

TRUE 
TRUE 

-3 
- 

Uint16 I 

Uint8 26-27 Term. X42/3 Live Zero 
126-3* Analog Input X42/5 1 

26-30 Terminal X42/5 Low Voltage 0.07 V All set-ups TRUE -2 Int16 
126-31 Terminal X42/5 High Voltage 10.00 V All set -ups TRUE -2 Int16 

1 

26-34 Term. X42/5 Low Ref./Feedb. Value 0.000 N/A All set-ups TRUE -3 Int32 
126-35 Term. X42/5 High Ref./Feedb. Value 100.000 N/A All set-ups 

All set-ups 
TRUE 
TRUE 

-3 
-3 

Int32 1 

Uint16 26-36 Term. X42/5 Filter Time Constant 0.001 s 

126-37 Term. X42/5 Live Zero 111 Enabled All set-ups TRUE - Uint8 I 

26-4* Analog Out X42/7 
126-40 Terminal X42/7 Output [0] No operation 

0.00 % 
All set-ups 
All set-ups 

TRUE 
TRUE 

- 

-2 
Uint8 1 

Int16 26-41 Terminal X42/7 Min. Scale 
126-42 Terminal X42/7 Max. Scale 100.00 % 

0.00 % 
All set-ups 
All set-ups 

TRUE 
TRUE 

-2 
-2 

Intl6 1 

N2 26-43 Terminal X42/7 Bus Control 
126-44 Terminal X42/7 Timeout Preset 0.00 % 1 set-up TRUE -2 Uint16 1 

26-5* Analog Out X42/9 
126-50 Terminal X42/9 Output [Q] No operation 

0.00 % 
All set-ups 
All set-ups 

TRUE 
TRUE 

- 

-2 
Uint8 I 

Int16 26-51 Terminal X42/9 MM. Scale 
126-52 Terminal X42/9 Max. Scale 100.00 % 

0.00 % 
All set-ups 
All set-ups 

TRUE 
TRUE 

-2 
-2 

Int16 __1 

N2 26-53 Terminal X42/9 Bus Control 
126-54 Terminal X42/9 Timeout Preset 0.00 % 1 set-up TRUE -2 Uint16 I 

26-6* Analog Out X42/11 
126-60 Terminal X42/11 Output [Q] No operation 

0.00 % 
All set-ups 
All set-ups 

TRUE 
TRUE 

- 
-2 

Uint8 1 

Int16 26-61 Terminal X42/11 Min. Scale 
126-62 Terminal X42/11 Max. Scale _ 100.00 % 

0.00 % 
All set-ups 
All set-ups 

TRUE 
TRUE 

-2 
-2 

Int16 I 

N2 26-63 Terminal X42/11 Bus Control 
126-64 Terminal X42/11 Timeout Preset 0.00 % 1 set-up TRUE -2 Uint16 
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8.3.23 Cascade CTL Option 27-** 
Par. No. # Parameter description Default value 4-set-up Change during oper- 

ation 
Conver- 

sion index 
Type 

127-0* Control & Status 1 

27-01 Pump Status [0] Ready All set-ups TRUE - Uint8 
[27-02 Manual Pump Control [0] No Operation 2 set -ups 

All set-ups 
TRUE 
TRUE 

- 

74 
Uinta 

Uint32 
1 

27-03 Current Runtime Hours 0 h 

127-04 Pump Total Lifetime Hours 0 h All set-ups. TRUE 74 Uint32 1 

27-1* Configuration 
127-10 Cascade Controller [0] Disabled 2 set-ups FALSE - Uint8 1 

27-11 Number Of Drives 1 NjA 2 set-ups FALSE 0 Uint8 
127-12 Number Of Pumps ExpressionLimit 

100 % 
2 set-ups 
2 set-ups 

FALSE 

FALSE 
0 

0 

Uint8 
Uint16 27-14 Pump Capacity 

127-16 Runtime Balandng [Q] Balanced Priority 1 2 set-ups 
2 set-ups 

TRUE 
FALSE 

- 

- 

Uint8 
Uint8 

I 

27-17 Motor Starters [0] Direct Online 
127-18 Spin Time for Unused Pumps Expression Limit 

[0] Do not reset 
All set-ups 
All set-ups 

TRUE 
TRUE 

0 

- 

Uint16 
Uint8 

1 

27-19 Reset Current Runtime Hours 
127-2* Bandwidth Settings I 

27-20 Normal Operating Range Expression Limit All set-ups TRUE 0 Uint8 
127-21 Override Limit 100 % All set-ups TRUE 0 Uint8 I 

27-22 Fixed Speed Only Operating Range Expression Limit All set-ups TRUE 0 Uint8 
[27-23 Stagio Delay 15 s 

15 s 

All set-ups 
All set-ups 

TRUE 
TRUE 

0 
0 

Uint16 
Uint16 

1 

27-24 Destaging Delay 
127-25 Override Hold Time 10 s All set-ups TRUE 0 Uint16 1 

27-27 Min Speed Destage Delay Expression Limit All set-ups TRUE 0 Uint16 
127-3* Staging Speed . 

1 

27-30 Auto Tune Staging Speeds [1] Enabled All set-ups TRUE - Uint8 
127-31 Stage On Speed [FtPM] ExpressionLimit 

ExpressionLimit 
All set-ups 
All set-ups 

TRUE 
TRUE 

67 
-1 

Uint16 
Uint16 

I 

27-32 Stage On Speed [Hz] 
127-33 Stage Off Speed [RPM] ExpressionLimit 

ExpressionLimit 
All set-ups 
All set-ups 

TRUE 
TRUE 

67 
-1 

Uint16 
Uint16 

I 

27-34 Stage Off Speed [Hz] 
127-4* Staging Settings I 
27-40 Auto Tune Staging Settings [0] Disabled All set-ups 

All set-ups 
All set-u.s 

TRUE 

TRUE 
TRUE 

- 

-1 
-1 

Uint8 
Uint16 
Uint16 

I 127-41 Ramp Down Delay 10.0 s 

2.0 s 27-42 Ram. U. Delay 
27-43 Sta.ing Threshold ExpressionLimit All set-ups TRUE 0 Uint8 
27-44 Destaging Threshold ExpressionLimit All set-ups TRUE 0 Uint8 

[27-45 Stagilg Speed [RPM] ' 0 RPM 

0.0 Hz 

0 RPM 

0.0 Hz 

All set-ups 
All set-ups 
All set-ups 
All set-ups 

TRUE ' 

TRUE 
TRUE 
TRUE 

67 
-1 

67 
-1 

' Uint16 
Uint16 
Uint16 
Uint16 

1 

1 

27-46 Staging Speed [Hz] 
127-47 Destaging Speed [RPM] 
27-48 Destaging Speed [Hz] 
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Par. No. # Parameter description Default value 4-set-up Change during oper- 
ation 

Conver- 
sion index 

Type 

127-5* Alternate Settings I 

27-50 Automatic Alternation [ID Disabled All set-ups FALSE - Uint8 
127-51 Alternation Event null All set-ups . TRUE - Uint8 . 1 

27-52 Alternation Time Interval 0 min All set-ups TRUE 70 Uint16 
27-53 Alternation Timer Value 0 min All set-ups TRUE 

TRUE 
70 
- 

Uint16_1 
Uint8 27-54 Alternation At Time of Day [0] Disabled All set-ups 

27-55 Alternation Predefined Time ExpressionLimit All set-ups 
All set-ups 

TRUE 
TRUE 

0 

0 

Time0fDay-1 
. WoDate 

Uint8 27-56 Alternate Capacity is < 0 % 
127-58 Run Next Pump Delay 0.1 s All set-ups TRUE -1 Uint16 
27-6* Digital Inputs 

(27 -60 Terminal X66/1 Digital Input [0] No operation All set-ups TRUE - Uint8 
27-61 Terminal X66/3 Digital Input 10 No operation All set-ups 

All set-ups 
All set-ups 
All set-ups 

TRUE 

TRUE 
TRUE 

TRUE 

- 

- 

- 

- 

Uint8 
Uint8 1 

Uinta 
Uint8 1 

127-62 Terminal X66/5 Digital Input [O] No operation 
[2] No operation 
LOJ No operation 

27-63 Terminal X66/7 Digital Input 
[27-64 Terminal X66/9 Digital Input 
27-65 Terminal X66/11 Digital Input [0] No operation All set-ups TRUE - Uint8 

127-66 Terminal X66/13 Digital Input [01 No operation All set-ups TRUE - Uint8 I 

27-7* Connections 
127-70 Relay [01 Standard Relay 2 set-ups FALSE - Uint8 I 

27-9* Readouts 
[27-91 Cascade Reference 0.0 % All set-ups TRUE -1 Int16 

1 

27-92 % Of Total Capacity 0 % All set-ups TRUE 0 Uint16 
127-93 Cascade Option Status [0] Disabled All set-ups TRUE Uint8 1 

27-94 Cascade System Status 0 N/A All set-ups TRUE 0 VisStr[25] 
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8.3.24 Water Application Functions 29-** 
Par. No. # Parameter description Default value 4-set-up Change during oper- 

ation 
Conver- 

sion index 
Type 

129-0* Pipe Fill 
29-00 Pipe Fill Enable [01 Disabled 2 set-ups FALSE - Uint8 

129-01 Pipe Fill Speed [RPM1 Expression Limit All set-ups TRUE 67 Uint16 I 

29-02 Pipe Fill Speed [lizi ExpressionLimit All set-ups TRUE -1 Uint16 
129-03 Pipe Fill Time 0.00 s All set-ups TRUE Uint32 1 

29-04 Pipe Fill Rate 0.001 ProcessCtrlUnit All set-ups TRUE -3 Int32 
129-05 Filled Setpoint 0.000 ProcessCtrlUnit All set-ups TRUE -3 - Int32 I 
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8.3.25 Bypass Option 31-** 
Par. No. # Parameter description Default value 4-set-up Change during oper- 

ation 
Conver- 

sion index 
Type 

31-00 Bypass Mode [D] Drive All set-ups TRUE Uint8 I 

31-01 Bypass Start Time Delay 30 5 All set-ups TRUE 0 Uint16 

31-02 Bypass Trip Time Delay 0 s All set-ups TRUE 0 Uint16 I 

31-03 Test Mode Activation [01 Disabled All set-ups TRUE Uint8 

131-10 Bypass Status Word 0 N/A All set-ups FALSE 0 V2 I 

31-11 Bypass Running Hours 0 h All set-ups FALSE 74 Uint32 

131-19 Remote Bypass Activation [0] Disabled 2 set-ups TRUE Uint8 1 
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VLT AQUA Drive 
Instruction Manual 9 Troubleshooting 

9.1 Alarms and Warnings 
A warning or an alarm is signaled by the relevant LED on the front of the adjustable frequency drive and indicated by a code on the display. 

A warning- remains active until its cause is no longer present. Under certain circumstances operation of the motor may still be continued. Warning messages 

may be critical, but are not necessarily so. 

In the event of an alarm, the adjustable frequency drive will have tripped. Alarms must be reset to restart operation once their cause has been rectified. 

This may be done in four ways: 

1. By using the [RESET] control button on the LCP control panel. 

2. Via a digital input with the "Reset" function. 

3. Via serial communication/optional serial communication bus. 

4. By resetting automatically using the [Auto Reset] function, which is a default setting for VLT AQUA Drive, see par. 14-20 Reset Mode in VLT 

AQUA Drive Programming Guide 

NOTE! 

After a manual reset using the [RESET] button on the LCP, the [AUTO ON] or [HAND ON] button must be pressed to restart the motor. 

If an alarm cannot be reset, the reason may be that its cause has not been rectified, or the alarm is trip-locked (see also table on following page). 

Alarms that are trip-locked offer additional protection, means that the line power supply must be switched off before the alarm can be reset. After being 

switched back on, the adjustable frequency drive is no longer blocked and may be reset as described above, once the cause has been rectified. 

Alarms that are not trip-locked can also be reset using the automatic reset function in par. 14-20 Reset Mode (Warning: automatic wake-up is possible!) 

If a warning and alarm is marked against a code in the table on the following page, this means that either a warning occurs before an alarm, or it can 

be specified whether it is a warning or an alarm that is to be displayed for a given fault. 

This is possible, for instance, in par. 1-90 Motor Thermal Protection. After an alarm or trip, the motor carries on coasting, and the alarm and warning 

flash on the adjustable frequency drive. Once, the problem has been rectified, only the alarm continues flashing. 

MG.20.M7.22 - VLT® is a registered Danfoss trademark 9-1 
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9 Troubleshooting 
VLT® AQUA Drive 

Instruction Manual 

No. Description Warning Alarm/Trip Alarm/Trip Lock Parameter Reference 
11 10 Volts low X I 

2 Live zero error (X) (X) 6-01 
13 No motor (X) 

(X) 
1-80 1 

14-12 4 Line .hase loss (X) 
5 DC link voltage high X 

X 6 DC link voltage low 
17 DC overvolt X X 1 

8 DC undervolt X X 

19 Inverter overloaded . X X 
10 Motor ETR overtemperature (X) (X) 1-90 
11 Motor thermistor overtemperature (X) (X) 

X 

1-90 
12 Torque limit X 

[13 Overcurrent. X X X I 

14 Ground fault X X X 

[15 Hardware mismatch X X I 

16 Short Circuit X X 

117 Control word timeout (X) (S) 8-04 
23 Internal Fan Fault X 

(24 External Fan Fault X 14-53 
25 Brake resistor short-circuited X 

126 Brake resistor power limit (1.<) 

X 
(X) 
X 

2-13 
27 Brake chopper short-circuited 

128 Brake check - (x) (X) 
X 

2-15 _1 

29 Drive overtem erature X X 

130 Motor phase U missing (X) 
(X) 

(X) 
(X) 

(x) 
(X) 

4-58 I 

4-58 31 Motor phase V missing 
[32 Motor phase W missing ( (X) 

X 
(n 
X 

4-58 1 

33 Soft-charge fault 
[34 Serial communication fault X X I 

35 Out of frequency ranges X X 

[36 Line failure X X 1 

37 Phase Imbalance X X 

139 Heatsink sensor X X 1 

40 Overload of Digital Output Terminal 27 (X) 5-00, 5-01 
141 Overload of Digital Output Terminal 29 (X) 

(X) 
5-00, 5-02 I 

5-32 42 Overload of Digital Output On X30/6 
1_42 Overload of Digital Output On X30/7 on 

X 

. 

5-33 I 

46 Pwr. card supply 
47 24 V supply low X X 

48 1.8 V supply low X 
_1 

49 Speed limit X J 
50 AMA calibration failed X 

(51 AMA check U. and I. X 
1 

52 AMA low loom X 

53 AMA motor too big X 
1 

54 AMA motor too small X 

(55 AMA parameter out of range X 

X 56 AMA interrupted by user 
157 AMA timeout X 1 

58 AMA internal fault X X 

159 Current limit X I 

60 External Interlock X 

62 Output Frequency at Maximum Limit X 

64 Voltage Limit X 

165 Control Board Overtemperature X X X 
1 

66 Heatsink Temperature Low X 

67 Option Configuration has Changed. X 

X1) 
1 

68 Safe Stop Activated 
169 Pwr. Card Temp X X 

X 
__..1 

70 Illegal FC configuration 
171 PTC 1 Safe Stop X X1) I 

72 Dangerous Failure X1) 

173 Safe Stop Auto Restart . 

76 Power Unit Set-up X 

79 Illegal PS config X ' X 
80 Drive Initialized to Default Value X 

191 Analog input 54 wrong settings 
X X 

X J 
22-2* 92 NoFlow 

93 
94 

Dry Pump X X 22-2* 
End of Curve X X 22-5* 

195 Broken Belt X X 22-6* I 

96 Start Delayed X 22-7* 
97 
98 

Stop Delayed X 22-7* 1 

Clock Fault X 0-7* 

Table 9.1: Alarm /Warning code list 
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VI.T® AQUA Drive 
Instruction Manual 9 Troubleshooting 

No. Description Warning Alarm/Trip Alarm/Trip Lock Parameter Reference 
[220 Overload Trip X - 1 

243 Brake IGBT X X 

[244 Heatsink temp X -X X _I 
245 Heatsink sensor X X 

1246 Pwr.card supper X X 
1 

247 Pwr.card temp X X 

248 ' Illegal PS config . X X 

250 New spare part X 
____I 

1251 New Type Code X X 1 

Table 9.2: Alarm/Warning code list 

(X) Dependent on parameter 

1) Cannot be auto reset via par. 14-20 Reset Mode 

A trip is the action when an alarm has appeared. The trip will coast the motor and can be reset by pressing the reset button or make a reset by a digital 

input (Par. 5-1* [1]). The original event that caused an alarm cannot damage the adjustable frequency drive or cause dangerous conditions. A trip lock 

is an action that occurs in conjunction with an alarm, which may cause damage to the adjustable frequency drive or connected parts. A trip lock situation 

can only be reset by power cycling. 

LED indication 
1 Warning . yellow 

Alarm flashing red 
Trip locked . ' yellow and red I 

Alarm Word and Extended Status Word 
I Bit Hex - - Dec - Alarm Word ' Warning Word - Extended Status Word I 

0 00000001 1 Brake Check Brake Check Ramping 

II 00000002 2 Pwr. Card Temp Pwr. Card Temp 
Ground Fault 

AMA Running . 

- Start CW/CCW 
1 

2 00000004 4 Ground Fault 

13 00000008 8 - Ctrl.Card Temp CtrI.Card Temp 
Ctrl. Word TO 

Slow Down -- 

Catch Up 
1 

4 00000010 16 Ctrl. Word TO 
5 00000020 32 . . Overcurrent Overcurrent Feedback High ' 1 

6 00000040 64 Torque Limit Torque Limit Feedback Low 
(7 - 00000080 - - 128 Motor Th Over Motor Th-Over 'Output-Current High 1 

8 00000100 256 Motor ETR Over Motor ETR Over Output Current Low 

19 00000200 512 Inverter Overld. Inverter Overld. 
DC undervolt 

Output Freq High 
Output Freq Low 10 00000400 1024 DC undervolt 

111 00000800 2048 DC overvolt DC oven/olt Brake Check OK 1 

12 00001000 4096 Short Circuit DC Voltage Low Braking Max 
113 00002000 - 8192 Soft-charge Fault DC Voltage High 

Line ph. Loss 
- Braking ' ' 

Out of Speed Range 
1 

14 00004000 16384 Line ph. Loss 
115 00008000 . 32768 AMA Not OK No Motor OVC Active , 

1 

16 00010000 65536 Live Zero Error Live Zero Error 
117 00020000 131072 Internal Fault 10 V Low . 1 

18 00040000 262144 Brake Overload. Brake Overload 

119 00080000 524288 U phase Loss Brake Resistor 
Brake IGBT 

1 

20 00100000 1048576 V phase Loss 

[21 00200000 2097152 W phase Loss Speed Limit 
Serial Communication Fault 22 00400000 4194304 Serial Communication 

Fault 
123- 00800000 8388608 - 24 V Supply Low 24V Supply Low 

Line Failure 24 01000000 16777216 Line Failure 
125- 02000000 33554432 1.8 V Supply Low Current Limit 
26 04000000 67108864 Brake Resistor Low Temp 

127 08000000 134217728 Brake IGBT - Voltage Limit 
Unused 

-.1 
28 10000000 268435456 Option Change 

[29' 20000000 536870912 Drive Initialized Unused 1 

30 40000000 1073741824 Safe Stop Unused 

Table 9.3: Description of Alarm Word, Warning Word and Extended Status Word 

The alarm words, warning words and extended status words can be read out via serial bus or optional serial communication bus for diagnosis. See also 

par. 16-90 Alarm Word, par. 16-92 Warning Word and par. 16-94 Ere`, Status Word. 
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9 Troubleshooting 

9.1.1 Fault Messages 

WARNING 1, 10 Volts low: 

The 10 V voltage from terminal 50 on the control card is below 10 V. 

Remove some of the load from terminal 50, as the 10 V supply is over- 

loaded. Max. 15 mA or minimum 590 O. 

WARNING/ALARM 2, Live zero error: 

The signal on terminal 53 or 54 is less than 50% of the value set in 

par. 6-10 Terminal 53 Low Voltage, par. 6-12 Terminal 53 Low Current, 

par. 6-20 Terminal 54 Low Voltage, or par. 6-22 Terminal 54 Low Cur- 

rent respectively. 

WARNING/ALARM 3, No motor: 

No motor has been connected to the output of the adjustable frequency 

drive. 

WARNING/ALARM 4, Mains phs. loss: 

A phase is missing on the supply side, or the line voltage imbalance is too 

high. 

This message also appears in case of a fault in the input rectifier on the 

adjustable frequency drive. 

Check the supply voltage and supply currents to the adjustable frequency 

drive. 

WARNING 5, DC link voltage high: 

The intermediate circuit voltage (DC) is higher than the overvoltage limit 

of the control system. The adjustable frequency drive is still active. 

WARNING 6, DC link voltage low: 

a The intermediate circuit voltage (DC) is below the undervoltage limit of 

the control system. The adjustable frequency drive is still active. 

WARNING/ALARM 7, DC overvoltage: 

If the intermediate circuit voltage exceeds the limit, the adjustable fre- 

quency drive trips after a time. 

Possible corrections: 

Select Over Voltage Control function in par. 2-17 Over - voltage 

Control 

Connect a brake resistor 

Extend the ramp time 

Activate functions in par. 2-10 Brake Function 

Increase par. 14-26 Trip Delay at Inverter Fault 

Selecting OVC function will extend the ramp times. 

Alarm/warning limits: 

Voltage Range 
3 x 200-240 V 

.AC 

[VDC1 
185 

3 x 380-500 V 

AC 
[VDC] 
373 

3 x 550-600 V 

AC 

[vpc) 
532 Undervoltage 

Voltage warn- 
Ling low 

205 410 585 

Voltage warn- 
ing high (w/o 
brake - w/ 
brake) 

390/405 810/840 943/965 

I Overvoltaqe 410 855 975 
The voltages stated are the intermediate circuit voltage of the ad- 
justable frequency drive with a to erance of ± 5%. The correspond- 
ing AC line voltage is the intermediate circuit voltage (DC link) 
divided by 1.35. 
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WARNING/ALARM 8, DC undervoltage: 

If the intermediate circuit voltage (DC) drops below the "voltage warning 

low" limit (see table above), the adjustable frequency drive checks if 24 

V backup supply is connected. 

If no 24 V backup supply is connected, the adjustable frequency drive 

trips after a given time depending on the unit. 

To check whether the supply voltage matches the adjustable frequency 

drive, see 3.1 General Specifications. 

WARNING/ALARM 9, Inverter overloaded: 

The adjustable frequency drive is about to cut out because of an overload 

(too high current for too long). The counter for electronic, thermal inver- 

ter protection gives a warning at 98% and trips at 1000/0, while giving an 

alarm. You cannot reset the adjustable frequency drive until the counter 

is below 90%. 

The fault is that the adjustable frequency drive is overloaded by more 

than nominal current for too long. 

WARNING /ALARM 10, Motor ETR overtemperature: 

According to the electronic thermal protection (ETR), the motor is too hot. 

You can choose if you want the adjustable frequency drive to give a 

warning or an alarm when the counter reaches 100% in par. 1-90 Motor 

Thermal Protection. The fault is that the motor is overloaded by more 

than nominal current for too long. Make sure that the motor 

par. 1-24 Motor Current is set correctly. 

WARNING/ALARM 11, Motor thermistor overtemp: 

The thermistor or the thermistor connection is disconnected. You can 

choose if you want the adjustable frequency drive to give a warning or 

an alarm in par. 1-90 Motor Thermal Protection. Check that the thermistor 

is connected correctly between terminal 53 or 54 (analog voltage input) 

and terminal 50 (+ 10 Volts supply), or between terminal 18 or 19 (digital 

input PNP only) and terminal 50. If a KTY sensor is used, check for correct 

connection between terminal 54 and 55. 

WARNING/ALARM 12, Torque limit: 

The torque is higher than the value in par. 4-16 Torque Limit Motor 

Mode (in motor operation) or the torque is higher than the value in 

par. 4-17 Torque Limit Generator Mode (in regenerative operation). 

WARNING/ALARM 13, Overcurrent: 

The inverter peak current limit (approx. 200% of the rated current) is 

exceeded. The warning will last approx. 8-12 sec., then the adjustable 

frequency drive trips and issues an alarm. Turn off the adjustable fre- 

quency drive and check if the motor shaft can be turned and if the motor 

size matches the adjustable frequency drive. 

ALARM 14, Ground fault: 
There is a discharge from the output phases to ground, either in the cable 

between the adjustable frequency drive and the motor or in the motor 

itself. 

Turn off the adjustable frequency drive and remove the ground fault. 

ALARM 15, Incomplete hardware: 

A fitted option is not handled by the present control board (hardware or 

software). 
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ALARM 16, Short-circuit: 

There is short-circuiting in the motor or on the motor terminals. 

Turn off the adjustable frequency drive and remove the short-circuit. 

WARNING/ALARM 17, Control word timeout: 
There is no communication to the adjustable frequency drive. 

The warning will only be active when par. 8-04 Control Timeout Func- 

tion is NOT set to OFF. 

If par. 8-04 Control Timeout Function is set to Stop and Trip, a warning 

appears and the adjustable frequency drive ramps down to zero speed, 

while giving an alarm. 

par. 8-03 Control Timeout Time could possibly be increased. 

WARNING 23, Internal fans: 

External fans have failed due to defect hardware or fans not mounted. 

WARNING 24, External fan fault: 
The fan warning function is an extra protection function that checks if the 

fan is running / mounted. The fan warning can be disabled in 

par. 14-53 Fan Monitor, [0] Disabled. 

WARNING 25, Brake resistor short-circuited: 

The brake resistor is monitored during operation. If it short-circuits, the 

brake function is disconnected and the warning appears. The adjustable 

frequency drive still works, but without the brake function. Turn off the 

adjustable frequency drive and replace the brake resistor (see 

par. 2-15 Brake Check). 

ALARM/WARNING 26, Brake resistor power limit: 
The power transmitted to the brake resistor is calculated as a percentage, 

as a mean value over the last 120 s, on the basis of the resistance value 

of the brake resistor (par. 2-11 Brake Resistor (ohm)) and the intermedi- 

ate circuit voltage. The warning is active when the dissipated braking 

energy is higher than 900/0. If Trip [2] has been selected in 

par. 2-13 Brake Power Monitoring, the adjustable frequency drive cuts 

out and issues this alarm, when the dissipated braking energy is higher 

than 100%. 

WARNING/ALARM 27, Brake chopper fault: 
The brake transistor is monitored during operation and if it short-circuits, 

the brake function disconnects and the warning comes up. The adjustable 

frequency drive is still able to run, but since the brake transistor has short- 

circuited, substantial power is transmitted to the brake resistor, even if it 

is inactive. 

Turn off the adjustable frequency drive and remove the brake resistor. 

1 
Warning: There is a risk of substantial power being 

transmitted to the brake resistor if the brake transistor 

is short-circuited. 

ALARM/WARNING 28, Brake check failed: 

Brake resistor fault: the brake resistor is not connected/working. 

WARNING/ALARM 29, Drive overtemperature: 

If the enclosure is IPOO or IP20 /Nemal, the cut-out temperature of the 

heatsink is 194°F [90°C]. If IP54 is used, the cut-out temperature is 

176°F [80 °C]. 

The fault could be: 

Ambient temperature too high 

Too long motor cable 

9 Troubleshooting 

ALARM 30, Motor phase U missing: 

Motor phase U between the adjustable frequency drive and the motor is 

missing. 

Turn off the adjustable frequency drive and check motor phase U. 

ALARM 31, Motor phase V missing: 

Motor phase V between the adjustable frequency drive and the motor is 

missing. 

Turn off the adjustable frequency drive and check motor phase V. 

ALARM 32, Motor phase W missing: 

Motor phase W between the adjustable frequency drive and the motor is 

missing. 

Turn off the adjustable frequency drive and check motor phase W. 

ALARM 33, Inrush fault: 

Too many power-ups have occurred within a short time period. See the 

chapter General Specifications for the allowed number of power-ups 

within one minute. 

WARNING/ALARM 34, Fieldbus communication fault: 
The serial communication bus on the communication option card is not 

working. 

WARNING/ALARM 35, Option Fault: 

Option fault. Please contact your supplier. 

WARNING /ALARM 36, Mains failure: 

This warning/alarm is only active if the supply voltage to the adjustable 

frequency drive is lost and parameter 14-10 is NOT set to OFF. Possible 

correction: check the fuses to the adjustable frequency drive 

WARNING/ALARM 37, Phase Imbalance: 

There is a current imbalance between the power units. 

ALARM 39, Heatsink Sensor: 

No feedback from the heatsink sensor. 

WARNING 40, Overload of Digital Output Terminal 27 

Check the load connected to terminal 27 or remove short-circuit connec- 

tion. Check parameters 5-00 and 5-01. 

WARNING 41, Overload of Digital Output Terminal 29: 

Check the load connected to terminal 29 or remove short-circuit connec- 

tion. Check parameters 5-00 and 5-02. 

WARNING 42, Overload of Digital Output On X30/6: 

Check the load connected to X30/6 or remove short-circuit connection. 

Check parameter 5-32. 

WARNING 42, Overload of Digital Output On X30/7: 

Check the load connected to X30/7 or remove short-circuit connection. 

Check parameter 5-33. 

ALARM 46, Pwr. card supply: 

The supply on the power card is out of range. 

WARNING 47, 24 V supply low: 

The external 24 V DC backup power supply may be overloaded, otherwise 

contact your Danfoss supplier. 
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9 Troubleshooting 

ALARM 48, 1.8 V supply low: 

Contact your Danfoss supplier. 

WARNING 49, Speed limit: 
The speed has been limited by range in par. 4-11 Motor Speed Low Limit 

[RPM] and par. 4-13 Motor Speed High Limit [RPM] 

ALARM 50, AMA calibration failed: 

Contact your Danfoss supplier. 

ALARM 51, AMA check Unom and Inom: 

The setting of motor voltage, motor current, and motor power is pre- 

sumably wrong. Check the settings. 

ALARM 52, AMA low Inom: 

The motor current is too low. Check the settings. 

ALARM 53, AMA motor too big: 

The motor is too big for the AMA to be carried out. 

ALARM 54, AMA motor too small: 

The motor is too small for the AMA to be carried out. 

ALARM 55, AMA par. out of range: 

The par. values found from the motor are outside acceptable range. 

ALARM 56, AMA interrupted by user: 

The AMA has been interrupted by the user. 

ALARM 57, AMA timeout: 
Try to start the AMA again a number of times, until the AMA is carried 

out. Please note that repeated runs may heat the motor to a level where 

the resistances Rs and Rr are increased. In most cases, however, this is 

not critical. 

WARNING/ALARM 58, AMA internal fault: 

Contact your Danfoss supplier. 

WARNING 59, Current limit: 

The current is higher than the value in par. 4-18 Current Limit. 

WARNING 60, External Interlock: 

External Interlock has been activated. To resume normal operation, apply 

24 VDC to the terminal programmed for External Interlock and reset the 

adjustable frequency drive (via Bus, Digital I/O or by pressing [Reset]). 

WARNING 62, Output Frequency at Maximum Limit: 

The output frequency is limited by the value set in par. 4-19 Max Output 

Frequency 

WARNING/ALARM/TRIP 65, Control Card Overtemperature: 

Control card overtemperature: The cut-out temperature of the control 

card is 176°F (80°C). 

WARNING 66, Low Temp.: 

The heatsink temperature is measured to be low. This could indicate that 

the temperature sensor is defective and thus the fan speed is increased 

to the maximum in case the power part or control card is very hot. 

ALARM 67, Option Configuration has Changed: 

One or more options has either been added or removed since the last 

power-down. 
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ALARM 68, Safe Stop: 

Safe Stop has been activated. To resume normal operation, apply 24 VDC 

to terminal 37, then send a reset signal (via Bus, Digital I/O or by pressing 

[Reset]). 

ALARM 69, Pwr. Card Temp: 

Power card overtemperature 

WARNING 76, Power Unit Set-up: 

The required number of power units does not match the detected number 

of active power units. 

ALARM 70, Illegal Adjustable Frequency Drive Configuration: 

Actual combination of control board and power board is illegal. 

ALARM 90, Feedback Mon.: 

ALARM 92, No-Flow: 

A no load situation has been detected for the system. See parameter 

group 22-2*. 

ALARM 93, Dry Pump: 

A no-flow situation and high speed indicates that the pump has run dry. 

See parameter group 22-2* 

ALARM 94, End of Curve: 

Feedback stays lower than the setpoint, which may indicate a leakage in 

the pipe system. See parameter group 22-5* 

ALARM 95, Broken Belt: 

Torque is below the torque level set for no load indicating a broken belt. 

See parameter group 22-6* 

ALARM 96, Start Delayed: 

Start of the motor has been delayed due to short cycle protection being 

active. See parameter group 22-7*. 

ALARM 220, Overload Trip: 

Motor overload has tripped. Indicates excess motor load. Check motor 

and driven load. To reset press the "Off Reset" key. Then, to restart the 

system, press the "Auto On" or "Hand On" key. 

WARNING /ALARM 243, Brake IGBT: 

The brake transistor is short-circuited or the brake function is disconnec- 

ted. Turn off the adjustable frequency drive as a fire precaution. Report 

value indicates source of alarm (from left): 1-4 Inverter 5-8 Rectifier. 

WARNING/ALARM 244, Heatsink Temp: 

Drive heatsink overtemperature: Report value indicates source of alarm 

(from left): 1-4 Inverter 5-8 Rectifier. 

ALARM 245, Heatsink Sensor: 

No feedback from the heatsink sensor. Report value indicates source of 

alarm (from left): 1-4 Inverter 5-8 Rectifier. 

ALARM 246, Pwr. Card Supply: 

The supply on the power card is out of range. Report value indicates 

source of alarm (from left): 1-4 Inverter 5-8 Rectifier. 

ALARM 247, Pwr. Card Temp: 

Power card overtemperature. Report value indicates source of alarm 

(from left): 1-4 Inverter 5-8 Rectifier. 

ALARM 248, Illegal PS Config: 

Power size configuration fault on the power card. Report value indicates 

source of alarm (from left): 1-4 Inverter 5-8 Rectifier. 
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ALARM 250, New Spare Part: 

The power or switch mode power supply has been exchanged. The ad- 

justable frequency drive type code must be restored in the EEPROM. 

Select the correct type code in Par 14-23 according to the label on unit. 

Remember to select 'Save to EEPROM' to complete. 

ALARM 251, New Type Code: 

The adjustable frequency drive has a new type code. 
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10 Specifications 

10.1 General Specifications 
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Line Power Supply 1 x 200-240 V AC - Normal overload 110% for 1 minute 
'Adjustable frequency drive P1K1 

Typical Shaft Output [kW] 1.1 

P1K5 P2K2 P3K0 P3K7 P5K5 

1.5 2.2 3.0 3.7 5.5 
P7K5 

7.5 
P15K 

15 

P22K 
22 

Typical Shaft Output [HP] at 240 V 1.5 2.0 2.9 4.0 4.9 7.5 10 20 30 

1113 201 Chassis A3 - - - - I 

IP 21 / NEMA 1 - B1 B1 El1 B1 B1 B2 Cl C2 

LP 551 NEMA 12 AS B1 B1 BI B1 B1 B2 Cl C2 I 

IP 66 AS B1 B1 B1 B1 B1 B2 Cl C2 

(Output current I 

Continuous 6.6 7.5 10.6 12.5 16.7 24.2 30.8 59.4 88 e 

J 
:00: 

--, 

(3 x 200-240 V) [A] 
[intermittent 7.3 
(3 x 200-240 V) [ 6 I 

8.3 11.7 13.8 18.4 26.6 33.4 .65.3 96.8 

Continuous kVA 

..PPW (208 V AC) [kVA] 
5.00 6.40 12.27 18.30 

(Max. cable size: I 

(line power, motor, brake) 
if mm2/ AWG] 2) 

0.2-4 / 4-10 10/7 35/2 50/1/0 95/4/0 

Max. input current 

Continuous 12.5 
(1 x 200-240 V) [A] 

15 20.5 24 32 46 

16.5 22.6 26.4 35.2 50.6 

59 

64.9 

111 

122.1 

172 

189.2 [intermittent 13.8 
(1 x 200-240 V) [6] 
Max. pre-fuses1)[A] 20 30 40 40 60 80 100 150 200 

ORA (Environment 
0000 Estimated power loss 

44 
at rated max. load [W] 4) 

III 
30 44 60 74 110 150 300 440 

(Weight enclosure IP nag] 4.9 
IP 21 - 

- - - - - 

23 23 23 23 23 

- 

27 

- 

45 

- 

65 Weight enclosure [kg] 
I Wleight enclosure IP 55_[kg] - 

Weight enclosure IP 66 [kg] - 

23 23 23 23 23 

23 23 23 23 23 

27 
27 

45 
45 

65 
65 

Efficiency 3) 0.968 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 
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10.1.2 Line Power SuDDIv 3 x 200-240 V AC 

Normal overload 110% for 1 minute 
IIP 20 / NEMA Chassis A2 A2 A2 A2 , A2 A2 A2 A3 A3 I 

IP 21 / NEMA 1 A2 A2 A2 A2 A2 A2 A2 A3 A3 
IIP 55,/ NEMA 12 A5 AS AS AS AS AS AS AS AS I 

IP 66 AS AS AS AS AS AS AS AS AS 

Line power supply 200-240 V AC 
Adjustable frequency drive PK25 PK37 PK55 PK75 P1K1 PIKS P2K2 P3K0 P3K7 
Typical Shaft Output [kW] 0.25 0.37 0.55 0.75 1.1 1.5 2.2 3 3.7 
Typical Shaft Output [HP] at 208 V 0.25 0.37 0.55 0.75 1.5 2.0 2.9 4.0 4.9 
'Output current 

Continuous 

[ 

;:. 
00.20, 

1.8 2.4 3.5 4.6 6.6 7.5 10.6 12.5 16.7 
(3 x 200-240 V) [A] 

I Intermittent 1.98. 2.64 3.85 5.06 7.26 8.3 11.7 - 13.8 18.4 
[(3 x 200-240 V) [A] 
Continuous 

**a' kVA (208 V ACilkVA] 0.65 0.86 1.26 1.66 2.38 2.70 3.82 4.50 6.00 

[Max. cable size: I 

(line power, motor, brake) 
[mm2 /AWG] 2) 

0.00031-0.0062 in2 [0.2-4 mm2] / 4-10 AWG 

'Max. nput current 
Continuous 

1.6 2.2 3.2 4.1 5.9 6.8 9.5 11.3 15.0 
(3 x 200-240 V) [A] 
'Intermittent 

in* 

1.7 2.42 3.52 4.51 , 6.5 7.5. 10.5 12.4 16.5 
113 x 200-240 V)_[6] 
Max. pre-fuses') [A] 10 10 10 10 20 20 20 32 32 

lb° 
0000 

'Environment I 

Estimated power loss 
at rated max. load [W] 4) 

21 29 42 54 63 82 116 155 185 

IWeight_enclosure IP20 [kg] 4.9 4.9 4.9 4.9 4.9 4.9 4.9 6.6 6.6 I 

Weight enclosure IP21 [kg] 5.5 5.5 5.5 5.5 5.5 5.5 5.5 7.5 7.5 
Weight enclosure IP55 [kg] 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 I 

Weight enclosure IP66 [kg] 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 
rETfiliency 3) '0.94 0.94 0.95 0.95 0.96 0.96 0.96 0.96 0.96 
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Line power supply 3 x 200-240 V AC - Normal overload 110% for 1 minute 
1IP 20 / NEMA Chassis 
(63+4 and C3+4 may be converted to IP21 using a conversion kit., Please contact Danfoss) 

B3 B3 B3 84 C3 C3 C4 C4 

BI 81 B1 B2 Cl Cl Cl C2 C2 IP 21 / NEMA 1 

IIP 55 / NEMA 12 . B1 B1 B1 B2 Cl Cl Cl C2 C2 I 

IP 66 B1 B1 B1 B2 Cl Cl Cl C2 C2 

'Adjustable frequency drive 
Typical Shaft Output [kW] 

P5K5 P7K5 P1 1K P15K P18K P22K P30K P37K P45K I 

5.5 7.5 II 15 18.5 22 30 37 45 

Typical Shaft Output [HP] at 208 V 7.5 10 15 20 25 30 40 50 60 

(Output current I 

Continuous 24.2 30.8 46.2 59.4 74.8 88.0 115 143 170 

°coo 

:::: il 

(3 x 200-240 V) [A] 
!Intermittent 
j(3 x 200-240 V1[6] 26.6 33.9 50.8 65.3 82.3 96.8 127 157 187 

Continuous 

..1*W kVA (208 V AC) [kVA] 
8.7 11.1 16.6 21.4 26.9 31.7 41,4 51.5 61.2 

Max. cable size: 
(line power, motor, brake) 
[mm2 /AWG] 2) 

10/7 35/2 50/1/0 95/4/0 120/2501 
MCM 

(Max. input current I 

Continuous 
(3 x 200-240 V) [A] 

22.0 28.0 42.0 54.0 68.0 80.0 104.0 130.0 154.0 

Intermittent 
t o x 200-240 V) [A] 

24.2 30.8 46.2 59.4 74.8 88.0 114.0 143.0 169.0 

=Is 
LI 

Max. pre -fuses') [A] 63 63 63 80 125 125 160 200 250 

Environment: I 

Estimated power loss 

at rated max. load [W] 4) 
269 310 447 602 737 845 1140 1353 1636 

'Weight enclosure IP20 [kg] 12 12 12 23.5 23.5 35 35 50 50 I 

Weight enclosure IP21 [kg] 23 23 23 27 45 45 65 65 65 
23 23 23 27 45 45 65 65 65 I Weight enclosure IP55 [Isg] 

Weight enclosure IP66 [kg] 23 23 23 27 45 45 65 65 65 

Efficiency 3) 0.96 0.96 0.96 0.96 0.96 0.97 0.97 0.97 0.97 I 
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O 

80-480 AC 

Line Power Supply lx 380 V AC - Normal overload 110% for 1 minute 
'Adjustable frequency drive . P71(.5 Pl1K P18K P37K 

Typical Shaft Output fkW.1 . 
7.5 If 18.5 37 

Typical Shaft Output [HP] at 460 V 10 15 25 50 

IP 21 / NEMA 1 B1 B2 Cl C2 

IP 551 NEMA 12 B1 B2 Cl C2 I 

IP 66 B1 B2 Cl C2 

Output current 
Continuous 
(3 x 380-440 V) [A] 

16 24 37.5 73 

'(3 
x 380-440 V) [A] 

Intermittent 
17.6 26.4 41.2 ' 80.3 

I. 
A 4 

0000 

:02 

L 

Continuous 
(3 x 441-480 V) [A] 

14.5 21 34 65 

, [Intermittent 
15.4 23.1 37.4 71.5 

[(3 x 441-480 V) [A] 

0- Continuous kVA 
(400 V AC) [kVA] 

11.0 16.6 26 50.6 

Continuous kVA 
11.6 . 

[(460 V AC) [kVA] 
16.7 27.1 51.8 

Max. cable size: 
(line power,.motor, brake) 
F[mm2/ AWG1 2) 10/7 35/2 50/1/0 120/4/0 

I 

Max. input current 
Continuous 

, 

(1 x 380-440 V) [A] 
33 48 78 151 

I 

rIntermittent 
36 53 85.8 166 

(1 x 380-440 V) [A] 

mei. 

's- 

0000 

Continuous 30 41 72 135 
(1 x 441-480 V) [A] I 

33 46 79.2 148 [1(n1txer44mi1t_zten8t0 

Max. pre-fuses')[] 63 80 160 250 
I Environment 

Estimated power loss 

at rated max. load [wf4) 300 440 740 1480 
1 11 

lWeight enclosure IP 21 [kg] 23 27 45 65 

Weight enclosure IP 55 [kg] 23 27 45 65 I 

Weight enclosure IP 66 [kg] 23 27 45 65 

Efficiency 3) 0.96 0.96 0.96 0.96 I 
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10.1.4 Line Power SuDDIv 3 x 380-480 V AC 

Line Power Supply 3 x 380-480 V AC - Normal overload 110% for 1 minute 
!Adjustable frequency drive PK37 PK55 PK75 . P1K1 P11(5 P2K2 P3K0 P4K0 
Typical Shaft Output [kW] 0.37 0.55 0.75 1.1 1.5 2.2 3 4 

P5K5 P71(5 

5.5 7.5 
Typical Shaft Output fHP1 at 460 V 0.5 0.75 1.0 1.5 2.0 2.9 4.0 5.3 7.5 10 

(IP 20 / NEMA Chassis A2 A2 A2 A2 A2 A2 A2 A2 A3 A3 1 

IP 21 / NEMA 1 

(IP 55,/ NEMA 12 A5 AS A5 AS A5 A5 AS A5 AS AS I 

IP 66 AS AS A5 AS AS A5 A5 AS M AS 

(Output current 
Continuous 
(3 x 380-440 V) [A] 

1.3 1.8 2.4 3 4.1 5.6 7.2 10 13 16 

[intermittent 
1.43 1.98 2.64 3.3 4.5 6.2 7.9 11 

(3 x 380-440 V) [11] 
14.3 17.6 

& 

,1 

te' T ° °° 

Continuous 
(3 x 441-480 V) [A] 

1.2 1.6 2.1 2.7 3.4 4.8 6.3 8.2 11 14.5 

Intermittent 
(3 x 441-480 V) [A] 

1.32 1.76 2.31 3.0 3.7 5.3 6.9 9.0 12.1 15.4 

..071 Continuous kVA 
0.9 1.3 1.7 2.1 2.8 3.9 5.0 6.9 (400 V AC) [kVA] 9.0 11.0 

[460 
V AC) [kVA] 

Continuous kVA 
0.9 1.3 1.7 2.4 2.7 5.0 6.5 3.8 

( 
8.8 11.6 

Max. cable size: 
!(line power, motor, brake) 
[[mm2/ AWG1 2) 

Max. input current 
Continuous 

1.2 1.6 2.2 . 2.7 3.7 5.0 6.5 9.0 
(3 x 380-440 V1[6] 11.7 14.4 

I 
[Intermittent 

1.32 1.76 2.42 3.0 4.1 5.5 7.2 9.9 
(3 x 380-440 V) [A] 12.9 15.8 

Continuous 
9.9 13.0 

11* 

: te 6 

1.0 1.4 1.9 . 2.7 3.1 4.3 5.7 7.4 
(3 x 441-480 V),,[6] 

[Intermittent 
(3 x 441-480 V) [A] 

1.1 1.54 2.09 3.0 3.4 4.7 6.3 8.1 10.9 14.3 

Max. pre-fuses1)[A] 10 10 10 10 10 20 20 20 30 30 ( 

I Environment 
Estimated power loss 

load 4) 
35 42 46 58 62 88 116 124 187 255 at rated max. [W] 

6.6 6.6 I Weight enclosure IP20 [kg] 4.7 4.7 4.8 4.8 4.9 4.9 4.9 4.9 
Weight enclosure IP 21 [kg] I 

Weight enclosure IP 55 [kg] 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 14.2 14.2 
Weight enclosure IP 66 [kg] 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 14.2 14.2 

( Efficiency 3) 0.93 0.95 0.96 0.96 0.97 0.97 0.97 0.97 0.97 0.97 
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O 

Line Power Supply 3 x 380-480 V AC - Normal overload 110% for 1 minute 
Adjustable frequency drive P11K ' P15K P18K 
Typical Shaft Output [kW] 11 15 18.5 

P22K P30K 
22 30 

P37K P45K ' P55K 
37 45 55 

P75K P90K I 

75 90 

Typical Shaft Output [HP] at 460 V 15 20 25 30 40 50 60 75 100 125 
IP 20 / NEMA Chassis 
(B3+4 and 0+4 may be converted to IP21 using a conversion kit (Please B3 B3 B3 
contact Danfoss) 

B4 , B4 B4 0 C3 C4 C4 

IP 21 / NEMA 1 B1 131 BI B2 B2 Cl Cl Cl C2 C2 
LIP 55,/ NEMA 12 B1 ' B1 B1 ' B2 B2 Cl Cl Cl C2 C2 
IP 66 B1 B1 B1 B2 B2 Cl Cl Cl C2 C2 
Output current 

Continuous 
24 32 37.5 (3 x 380-440 V) [A] 44 61 73 90 106 147 177 

Intermittent 
1L3 x 380-440 V) [A] 26.4 35.2 41.3 48.4 67.1 80.3 99 117 162 ' 195 I 

... 

o 
I 

0,..694 

; 

Continuous 
21 27 34 (3 x 441-480 V) [A] 40 52 65 80 105 130 160 

!Intermittent . 

23.1 29.7 37.4 (3 x 441-480 V) [A] 44 61.6 71.5 88 116 143 176 I 

'4*C= Continuous kVA 
16.6 22.2 26 (400 V AC) [kVA] 30.5 42.3 50.6 62.4 73.4 

. 

102 123 

Continuous kVA 
(460 V AC) [kVA] 16.7 21.5 27.1 31.9 41.4 51.8. . - 63.7 . .83.7- 104 .. - 128 I 

Max. cable size: 
(line power, motor, brake) 
[Imm2/ AWG1 2) 

10/7 35/2 50/1/0 .120/4/0 120/4/0 

Max. input current 
. Continuous 

V 

(3 x 380-440 V) [A] 22 29 34 40 55 

. 

66 82 96 133 161 

iIntermittent 
24.2 31.9 37.4 (3 x 380-440 V) [A] 44 60.5 72.6 90.2 106 146 177 

mi. 

0...0 v!ii, 
oivo 

Continuous 
19 25 31 (3 x 441-480 V)_LA] 36 47 59 73 95 118 145 

Intermittent 
20.9 27.5 34.1 

1-(3 x 441-480 V) [A] 39.6 51.7 64.9 80.3 105 130 160 

Max. pre-fuses')[A] 63 63 63 63 80 .100 125 160 250 250 
I Environment 

Estimated power loss 
at rated max. load [W] 4) 

278 ' 392 465. 525 698 739 . 843 1083 
. 

1384 1474 
ti 

I Weight enclosure IP20 [kg] 12 12 12 23.5 23.5 23.5 35 35 50 50 
Weight enclosure IP 21 [kg] 23 23 23 27 27 45 45 45 65 65 

rWeight enclosure IP 55 [kg] 23 23 23 27 27 45 45 45 65 65 
Weight enclosure IP 66 [kg] 23 23 ---- 23 - - 27 -- 27 ' 45 - 45 65 65 

I Efficiency 3) 0.98 0.98 0.98 0.98 0.98 
.45 

0.98 0.98 0.98 
. 

0.98 0.99 

SP210 Parkland Street Nudgee SPS Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1024 Active 10/12/2014 Page 412 of 598



do 

Normal overload 110% for 1 minute 
Adjustable frequency drive P110 P132 
Typical Shaft Output [kW] at 400 V 110 132 

P160 P200 P250 
160 200 250 

P315 P355 P400 P450 P500 P560 P630 P710 P800 P1MO 

315 355 400 450 500 560 630 710 800 1000 

Typical Shaft Output [HP] at 460V 150 200 250 300 350 450 500 550 600 700 750 900 1000 1200 1350 

IP 00 , D3 D3 D4 D4 D4 E2 E2 E2 E2 F1 /F3 F1 /F3 F1 /F3 F1 /F3 F2/F4 F2/11 J 
IP 21 / Nema 1 D1 Dl D2 D2 D2 El El El El F1 /F3 Fl/F3 Fl/F3 F1 /F3 F2/F4 F2/F4 

IIP 54 / Nema 12 D1 D1 D2 D2 D2 . El El El El Fl/F3 F1 /F3 F1 /F3 F1 /F3 F2/F4 F2/F4 I 

Output current 
Continuous (3 x 380-440 V)_[A] 212 260 315 395 480 

347 435 528 
600 658 745 800, 880 990 1120 1260 1460 1720 I 

660 724 820 880 968 1089 1232 1386 1606 1892 I Intermittent (3 x 380-440 V) [A] 233 286 
Continuous (3 x 441-480 V)_[A] 190 240 302 361 443 

332 397 487 
540 590 678 730 780 890 1050 1160 1380 1530 
594 649 746 803 858 979 1155 1276 1518 1683 Intermittent (3 x 441-480 V) [A] 209 264 

Continuous kVA (400 V AC) [kVA] 147 180 218 274 333 416 . 456 516 554 610 686 776 873 1012 1192 1 

I** Continuous kVA (460 V AC) [kVA] 151 191 241 288 353 430 470 540 582 621 709 837 924 1100 1219 
Max. cable size: I 

(motor,) [mm2/ AWG2)] 
2x70 
2x2/0 

2x185 
2x300 mcm 

4x240 
4x500 mcm 

8x150 
8x300 mcm 

12x150 
12x300 mcm 

(line power) [mm2/ AWG2)] 
2x70 
2x2/0 
2x70 
2x2/0 

2x185 
2x300 mcm 

2x185 
2x300 mcm 

4x240 
4x500 mcm 

4x240 
4x500 mcm 

8x240 
8x500 mcm 

4x120 
4x250 mcm (loadsharing) [mm2/ AWG2)] 

(brake) [mm2/ AWG2)] 
2x70 
2x2/0 

2x185 
2x300 mcm 

2x185 
2x350 mcm 

4x185 
4x350 mcm 

6x185 
6x350 mcm I 

Max. input current 
Continuous (3 x 380-440 V) [A] 204 251 304 381 463 

291 348 427 
590 647 733 787 857 964 1090 1227 1422 1675 
531 580 667 718 759 867 1022 1129 1344 1490 I Continuous (3 x 441-480 V) [A] 183 231 

Max. 300 350 400 500 630 700 900 900 900 1600 1600 2000 2000 2500 2500 1 

N. 

....-.J. 
LII 

o=.o 
k1tid 0.0o _ 

pre-fuses1)fAl 
Environment: 
Estimated power loss at 400 V AC 

at rated max. load [W14) 
3234 3782 4213 5119 5893 6790 7701 8879 9670 10647 12338 13201 15436 18084 20358 

Estimated power loss at 460 V AC 

at rated max. load [W] 4) 
2947 3665 4063 4652 5634 6082 6953 8089 8803 9414 11006 12353 14041 17137 17752 

Weight enclosure IPOO [kg] 82 91 112 123 138 - 221 234 236 277 - - - - - 

Weight enclosure IP 21 [kg] 96 104 
Weight enclosure IP 54 [kg] 96 104 

125 136 151 

125 136 151 

263 270 272 313 1004 1004 1004 1004 1246 1246 
263 270 272 313 1299 1299 1299 1299 1541 1541 

Efficiency 3) 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 

1) For type of fuse see section Fuses 
2) American Wire Gauge 
3) Measured using 16 ft [5 m] shielded motor cables at rated load and rated frequency 
4) The typical power loss is at normal load conditions and expected to be within +/-15% (tolerance relates to variety in voltage and cable conditions). 
Values are based on a typical motor efficiency (eff2/eff3 border line). Lower efficiency motors will also add to the power loss in the adjustable frequency drive and vice versa. 
If the switching frequency is raised from nominal, the power losses may rise significantly. 
LCP and typical control card power consumptions are included. Further options and customer load may add up to 30 W to the losses. (Though typically only 4 W extra for a fully loaded control card or options for 
slot A or slot B, each). 
Although measurements are made with state of the art eqUipment, some measurement inaccuracy must be allowed for (+/- 5%) 
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rZ, 

tD 

10.1.5 Line Power SuDDIv 3 x 525-600 V AC 

Normal overload 110% for 1 minute 
[Size: PK75 P1K1 P1K5 P2K2 P3K0 P4K0 P5K5 P7K5 P11K P15K P18K P22K P30K P37K P45K P55K P75K P90K I 

Typical Shaft Output [kW] 0.75 1.1 1.5 2.2 3 4 5.5 7.5 11 15 18.5 22 30 37 45 55 75 90 

IIP 20_J NEMA Chassis A2 A2 A2 A2 A2 ' A2 A3 A3 B3 B3 B3 84 84 B4 . C3 C3 C4 C4 I 

IP 21 / NEMA 1 A2 A2 A2 A2 A2 A2 A3 A3 B1 B1 91 B2 B2 B2 Cl Cl C2 C2 

IF 55 / NEMA 12 AS A5 AS A5 AS AS AS A5 B1 91 B1 132_. B2 82 Cl . Cl C2 C2 

IP 66 A5 A5 AS AS AS AS AS AS BI B1 B1 B2 B2 B2 Cl Cl C2 C2 

!Output current I 

Continuous 
1.8 2.6 2.9 4.1 5.2 6.4 9.5 11.5 

(3 x 525-550 V) [A] 
19 23 28 36 43 54 65 87 105 137 

[Intermittent 
2.9 3.2 4.5 . 5.7 7.0 10.5 12.7 

(3 x 525-550 V) [A] 
21 25 31 40 47 59 72 96 116 151 

0 
Continuous 

1.7 2.4 2.7 3.9 4.9 6.1 9.0 11.0 
(3 x 525-600 V) [A] 

18 22 27 34 41 52 62 83 100 131 

Intermittent 
(3 x 525-600 V) [A] - 

2.6 3.0 4.3 5.4 6.7 9.9 12.1 20 24 30 37 45 57 68 91 110 144 I 

Continuous kVA (525 V AC) 
1.7 2.5 2.8 3.9 5.0 6.1 9.0 11.0 

[kVA] 
18.1 21.9 26.7 34.3 41 51.4 61.9 82.9 100 130.5 

[Continuous kVA (575 V AC) 
1.7 2.4 2.7 3.9 4.9 6.1 9.0 11.0 

[kVA] 
17.9 21.9 26.9 33.9 40.8 51.8 61.7 82.7 99.6 130.5 

Max. cable size 
24 - 10 AWG (line power, motor, brake) 

0.2 - 4 
[AWG] 2) [mm2] 

6 
16 

2 

35 
1 

50 
3/0 

95 5) 

!Max. input current I 

Continuous 
1.7 2.4 2.7 4.1 5.2 5.8 8.6 10.4 

(3 x 525-600 V)[A] 17.2 20.9 25.4 32.7 39 49 59 78.9 95.3 124.3 

12* 

riocc al 
Intermittent 

1(3 x_525-600 V) [A] 
2.7 3.0 4.5 5.7 6.4 9.5 11.5 19 23 28 36 43 54 65 87 105 137 

Max. pre -fused) [A] 10 10 10 20 20 20 32 32 40 40 50 60 80 100 150 160 225 250 
'Environment: 
Estimated power loss 

at rated max. load [W] 4) 
35 50 65 92 122 145 195 261 225 285 329 460 560 740 860 890 1020 1130 

1Weightilsg): , I II 

Enclosure IP20 6.5 6.5 6.5 6.5 6.5 6.5 6.6 6.6 12 12 12 23.5 23.5 23.5 
I 

35 35 
I 

50 50 

(Efficiency 4) 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.98 0.98 0.98 0.98 0.98- 0.98 0.98 0.98 0.98 0.98 I 

Table 10.1: 5) Motor and line cable: 300MCM/150mm2 
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I-n 
O 

O 
Normal overload 110% for 1 minute 

(Size: , 
P11K , P15K P18K P22K P30K P37K P4SK P55K P75K P90K 

Typical Shaft Output [kW] 11 15 18.5 22 30 37 45 55 75 90 

lTypical Shaft Output [HP] at 575 V 10 16.4 20.1 24 . 33 40 50 60 - 75 100 

IP 21 / NEMA 1 B2 B2 B2 B2 B2 C2 C2 C2 C2 C2 

IIP 55 / NEMA 12 B2 B2 B2 B2 B2 C2 C2 C2 C2 C2 I 

Output current 
Continuous . 

14 19 23 . 28 36 
(3 x 525-550 V) [A] 

43 54 65 87 105 

[Intermittent 15.4 20.9 25.3 30.8 39.6 47.3 59.4 71.5 95.7 115.5 

o.. 
12912 

NI* '..-a 

(3 x 525-550 V) [A] 
Continuous 13 18 22 27 34 
(3 x 551-690 V) [A] 

41 52 62 83 100 

[Intermittent 14.3 19.8 24.2 29.7 37.4 
(3 x 551-690 V) [A] 

45.1 57.2 68.2 91.3 110 

41 51.4 61.9 82.9 100 

40.8 51.8 61.7 82.7 99.6 
Continuous kVA (550 V AC) [kVA] 13.3 18.1 21.9 26.7 34.3 

Continuous kVA (575 V AC) [kVA] 12.9 17.9 21.9 26.9 33.8 

Continuous kVA (690 V AC) [kVA] 15.5 21.5 26.3 32.3 40.6 49 62.1 74.1 99.2 119.5 

95 
4/0 

Max. cable size 
(line power, motor, brake) 

35 

1/0 I 

[filfil21/[AWGI 2) 

Max. input current 
Continuous 

15 19.5 24 29 36 
(3 x 525-690 V) [A] 

49 59 71 87 99 

[Intermittent 
16.5 21.5 26.4 31.9 39.6 

(3 x 525-690 V) [A] 
53.9 64.9 78.1 95.7 108.9 

LI 
IVA 

Max. pre -fuses') [A] 63 63 63 63 80 100 125 160 160 160 

[Environment: 
Estimated power loss 

at rated max. load [W] I) 
201 285 335 375 430 592 720 880 1200 1440 

Weight: 1 

IP21 [kg] 27 27 27 27 27 65 65 65 65 65 

65 65 65 65 65 IIP55 [kg] 27 27 27 27 27 

Efficiency 4) 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 

Table 10.2: 5) Motor and line cable: 300MCM/150mm2 
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1- 

10.1.7 Line Power SuDDIv 3 x 525-690 V AC 

Normal overload 110% for 1 minute 
Adjustable frequency drive P45K P55K P75K P90K P110 P132 P160 
Typical Shaft Output [kW] 45 55 75 90 110 132 , 160 

P200 P250 P315 P400 
200 250 315 400 

P450 P500 P560 P630 
450 500 560 630 

P710 P800 P900 
710 800 900 

P1MO P1M2 
1000 1200 

Typical Shaft Output [HP] at 575 V 50 60 75 100 125 150 200 250 300 350 400 450 500 600 650 750 950 1050 1150 1350 

IIP 00 D3 D3 D3 D3 D3 D3 D3 04 D4 D4 D4 E2 E2 E2 E2 - - - - - 

IP 21 / Nema 1 D1 D1 D1 D1 Dl Dl Dl D2 D2 D2 D2 El El El El 
F1/ Fl/ Fl/ 
F36) F36) F36) 

F2/ F2/ 
F46) F46) 

IP 54 / Nema 12 Dl Dl D1 Dl Dl Dl Dl D2 D2 D2 D2 El El El ' El 
Fl/ Fl/ Fl/ 
F36) F36) F36) 

Fl/ Fl/ 
F36) F36) 

I 

Output current 
Continuous (3 x 550 V)_fA1 56 76 90 113 137 162 201 253 303 360 418 

278 333 396 460 
470 523 596 630 
517 575 656 693 

763 889 988 
839 978 1087 

1108 1317 1 

1219 1449 'Intermittent (3 x 550 V) [A) 62 84 99 124 151 178 221 
Continuous (3 x 690 V) [A] 54 73 86 108 131 155 192 242 290 344 400 

266 319 378 440 
450 500 570 630 
495 550 627 693 

730 850 945 
803 935 1040 

1060 1260 I 

1166 1386 
1056 1255] 
1056 1255 

I Intermittent (3 x 690 V) [A] 59 80 95 119 144 171 211 
Continuous kVA (550 V AC)_[kVA1 53 72 86 108 131 154 191 241 289 343 398 

241 289 343 398 
448 498 568 600 
448 498 568 627 

727 847 941 
727 847 941 

I,ta, 
-= 

'Continuous kVA (575 V AC) [kVA] 54 73 86 108 130 154 191 
Continuous kVA (690 V AC) [kVA) 65 87 103 129 157 185 229 289 347 411 478 538 598 681 753 872 1016 1129 1267 1506 1 

I Max. cable size: 

(line power) [mm2/ AWG] 2) 
2x70 
2x2/0 

2x185 
2x300 mcm 

4x240 
' 4x500 mcm 

8x240 
8x500 mcm 

8x240 
8x500 mcm 

2x70 
(Motor) [mm2/ AWG] 2) 2x2/0 

2x185 
2x300 mcm 

4x240 
4x500 mcm 

8x150 
8x300 mcm 

12x150 
12x300 mcm 

(Brake) [mm2/ AWG] 2) 
2x70 
2x2/0 

2x185 
2x300 mcm 

2x185 
2x350 mcm 

4x185 
4x350 mcm 

6x185 
6x350 mcm 

Max. input current 
Continuous (3 x 550 V) [6] 60 77 89 110 130 158 198_ 245 299 355 408 

224 286 339 390 
453 504 574 607 
434 482 549 607 

743 866 962 
711 828 920 

1079 1282 I 

1032 1227 [Continuous (3 x 575 V) [A] 58 74 85 106 124 151 189 
Continuous 0 x 690 V) [A] 58 77 87 109 128 155 197 240 296 352 400 

350 400 500 550 
434 482 549 607 
700 700 900 900 

711 828 920 
2000 2000 2000 

1032 1227_1 

2000 2000 

ENO* 

I I 

01 " ' 

'Max. line power pre- fuses')[A] 125 160 200 200 250 315 350 
Environment: 1 

Estimated power loss at 690 VAC 

at rated max. load (y_vj 4) 
1458 1717 1913 2262 2662 3430 3612 4292 5156 5821 6149 6440 7249 8727 9673 

1290 
11315 

3 
14533 

1637 
5 

19207 

Estimated power loss at 575 VAC 

at rated max. load [1/i] 4) 
1398 1645 1827 2157 2533 2963 3430 4051 4867 5493 5852 6132 6903 8343 9244 

1227 
10771 13835 

2 
1559 182811 

2 

1 Weight enclosure IPOO [kg] 82 82 82 82 82 82 91 112 123 138 151 221 221 236 277 - - - - 

Weight enclosure IP21 [ig] 6) 96 96 96 96 96 96 104 125 136 151 165 263 263 272 313 1004 1004 1004 1246 1246] 
(Weight enclosure IP54 [kg] 6) 96 96 96 96 96 96 104 125 136 151 165 263 263 272 313 1004 1004 1004 1246 1246 

Efficiency 3) 0.97 0.97 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 
1) For type of fuse see section Fuses 
2) American Wire Gauge 
3) Measured using 16 ft [5 m] shielded motor cables at rated load and rated frequency 
l)The typical power loss is at normal load conditions and expected to be within +/- 15% (tolerance relates to variety in voltage and cable conditions). Values are based on a typical motor efficiency (eff2/eff3 border 
line). Lower efficiency motors will also add to the power loss in the adjustable frequency drive and vice versa. 
If the switching frequency is raised from nominal the power losses may rise significantly. LCP and typical control card power consumptions are included. Further options and customer load may add up to 30 [W] 
to the losses. (Though typically only 4 [W] extra for a fully loaded control card, or options for slot A or slot B, each). 
Although measurements are made with state of the art equipment, some measurement inaccuracy must be allowed for (+/- 5%). 
6) Adding the F-enclosure option cabinet (resulting in the F3 and F4 enclosure sizes) adds 650 lbs [295 kg] to the estimated weight. 
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10 Specifications 

Protection and Features: 

212' 
vat' AQUA Drive 

Instruction Manual 

Electronic thermal motor protection against overload. 

Temperature monitoring of the heatsink ensures that the adjustable frequency drive trips if the temperature reaches 203°F ± 41°F [95°C ± 

5°C]. An overload temperature cannot be reset until the temperature of the heatsink is below 158°F ± 9°F [70 °C ± 5°C] (Guideline - these 

temperatures may vary for different power sizes, enclosures etc.). VLT AQUA Drive has an auto derating function to avoid it's heatsink reaching 

203°F [95°C]. 

The adjustable frequency drive is protected against short-circuits on motor terminals U, V, W. 

If a line phase is missing, the adjustable frequency drive trips or issues a warning (depending on the load). 

Monitoring of the intermediate circuit voltage ensures that the adjustable frequency drive trips if the intermediate circuit voltage is too low or 

too high. 

The adjustable frequency drive is protected against ground faults on motor terminals U, V, W. 

Line power supply (LI, L2, L3): 

Supply voltage 

Supply voltage 

Supply voltage 

Supply voltage 

200-240 V ±10% 

380-480 V ±10% 

525-600 V ±10% 

525-690 V ±10% 

AC line voltage low/ line drop-out: 

During low AC line voltage or a line drop-out, the adjustable frequency drive continues until the intermediate circuit voltage drops below the minimum 

stop level, which corresponds typically to 15% below the adjustable frequency drive's lowest rated supply voltage. Power-up and full torque cannot be 

expected at AC line voltage lower than 10% below the adjustable frequency drive's lowest rated supply voltage. 

Supply frequency 

The adjustable frequency drive power supply is tested in accordance with 1EC61000-4-28, 50 Hz +4/-6%. 

Max. imbalance temporary between line phases 

True Power Factor (X) 

Displacement Power Factor (cow) near unity 

Switching on input supply LI, U, 13 (power-ups) 5 enclosure type A 

Switching on input supply LI, L.2, 13 (power-ups) a enclosure type B, C maximum 1 lime/min. 

Switching on input supply LI, L2, 13 (power-ups) a enclosure type D, E, F maximum 1 time/2 min. 

Environment according to EN60664-1 overvoltage category III/pollution degree 2 

The unit is suitable for use on a circuit capable of delivering not more than 100.000 RMS symmetrical Amperes, 240/480 V maximum. 

Motor output (U, V, W): 

50/60 Hz +41-6% 

3.0% of rated supply voltage 

a 0.9 nominal at rated load 

(> 0.98) 

maximum 2 times/min. 

Output voltage 

Output frequency 

Switching on output 

Ramp times 

Dependent on power size. 

Torque characteristics: 

0-100% of supply voltage 

0-1000 Hz' 

Unlimited 

1-3600 sec. 

Starting torque (Constant torque) 

Starting torque 

Overload torque (Constant torque) 

*Percentage relates to VLT AQUA Drive's nominal torque. 

Cable lengths and cross-sections: 

maximum 110% for 1 min.' 

maximum 135% up to 0.5 sec.' 

maximum 110% for 1 min.' 

Max. motor cable length, shielded/armored 

Max. motor cable length, unshielded/unarmored 

Max. cross-section to motor, line power, load sharing and brake * 

Maximum cross-section to control terminals, rigid wire 

Maximum cross-section to control terminals, flexible cable 

Maximum cross-section to control terminals, cable with enclosed core 

10-12 

VLT AQUA Drive: 492 ft [150..m] 

VLT AQUA Drive: 984 ft [300 m] 

0.0023 in2 [1.5 mm2]/I6 AWG (2 x 0.001122 in [0.75 mm2]) 

0.0016 in2 [1 mm2]/18 AWG 

0.0008 in2 [0.5 mm2]/20 AWG 
.......... 

MG.20.M7.22 - VLTa is a registered Danfoss trademark 
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VLT® AQUA Drive 
Instruction Manual 

Minimum cross-section to control terminals 

* See Line Power Supply tables for more information! 

Control card, RS-485 serial communication: 

10 Specifications 

0.25 mm2 

Terminal number 

Terminal number 61 

68 (P,TX+, RX+), 69 (N,TX-, RX-) 

Common for terminals 68 and 69 

The RS-485 serial communication circuit is functionally seated from other central circuits and galvanically isolated from the supply voltage (PEL V). 

Analog inputs: 

Number of analog inputs 

Terminal number 

Modes 

Mode select 

Voltage mode 

Voltage level 

Input resistance, Ri 

Max. voltage 

Current mode 

Current level 

Input resistance, Ri 

Max. current 

Resolution for analog inputs 

Accuracy of analog inputs 

Bandwidth 

The analog inputs are galvanically isolated from the supply voltage (PEL V) and other high-voltage terminals. 

2 

53, 54 

Voltage or current 

Switch S201 and switch 5202 

Switch S201/switch S202 = OFF (U) 

: 0-+10 V (scaleable) 

approx. 10 kO 

± 20 V 

Switch S201/switch 5202 = ON (I) 

0/4 to 20 mA (scaleable) 

approx. 200 

30 mA 

10 bit (+ sign) 

Max. error 0.5% of full scale 

: 200 Hz 

Analog output: 

Number of programmable analog outputs 

Terminal number 

Current range at analog output 

Max. resistor load to common at analog output 

Accuracy on analog output 

Resolution on analog output 

The analog output is galvanically isolated from the supply voltage (PEL V) and other high-voltage terminals. 

Digital inputs: 

1 

42 

0/4 - 20 mA 

500 

Max. error: 0.8% of full scale 

8 bit 

Programmable digital inputs 

Terminal number 

Logic 

Voltage level 

Voltage level, logic'O' PNP 

Voltage level, logic'l' PNP 

Voltage level, logic '0' NPN 

MG.20.M7.22 - VLT® is a registered Danfoss trademark 

4 (6) 

18, 19, 2711, 291), 32, 33, 

PNP or NPN 

0-24 V DC 

< 5 V DC 

> 10 V DC 

> 19 V DC 

10-13 

SP210 Parkland Street Nudgee SPS Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1024 Active 10/12/2014 Page 418 of 598



10 Specifications 

Voltage level, logic '1' NPN 

Maximum voltage on input 

Input resistance, Ri 

2)17' 
VI:T® AQUA Drive 

Instruction Manual 

All digital inputs are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals. 

1) Terminals 27 and 29 can also be programmed as output. 

Digital output: 

< 14 V DC 

28 V DC 

approx. 4 k 

Programmable digital/pulse outputs 

Terminal number 

Voltage level at digital/frequency output 

Max. output current (sink or source) 

Max. load at frequency output 

Max. capacitive load at frequency output 

Minimum output frequency at frequency output 

Maximum output frequency at frequency output 

Accuracy of frequency output 

Resolution of frequency outputs 

1) Terminal 27 and 29 can also be programmed as input. 

The digital output is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals. 

Pulse inputs: 

2 

27, 29') 

0-24 V 

40 mA 

1 k.c-2 

10 nF 

0 Hz 

32 kHz 

Max. error: 0.1% of full scale 

12 bit 

Programmable pulse inputs 

Terminal number pulse 

Max. frequency at terminal, 29, 33 

Max. frequency at terminal, 29, 33 

Min. frequency at terminal 29, 33 

Voltage level 

Maximum voltage on input 

Input resistance, RI 

Pulse input accuracy (0.1-1 kHz) 

Control card, 24 V DC output: 

2 

29, 33 

110 kHz (push-pull driven) 

5 kHz (open collector) 

4 Hz 

see section on Digital input 

28 V DC 

approx. 4 k.(2 

Max. error: 0.1% of full scale 

Terminal number 

Max. load 

12, 13 

: 200 mA 

The 29 V DC supply is galvanically isolated from the supply voltage (PELV), but has the same potential as the analog and digital inputs and outputs. 

Relay outputs: 

Programmable relay outputs 

Relay 01 Terminal number 

Max. terminal load (AC -1)') on 1-3 (NC), 1-2 (NO) (Resistive load) 

Max. terminal load (AC-15)1) (Inductive load @ coscp 0.4) 

Max. terminal load (DC-1)1) on 1-2 (NO), 1-3 (NC) (Resistive load) 

Max. terminal load (DC -13)') (Inductive load) 

Relay 02 Terminal number 

Max. terminal load (AC-1)1) on 4-5 (NO) (Resistive load)2)3) 

Max. terminal load (AC-15)0 on 4-5 (NO) (Inductive load @ cosy 0.4) 

Max. terminal load (DC -1)') on 4-5 (NO) (Resistive load) 

Max. terminal load (DC-13)0 on 4-5 (NO) (Inductive load) 

Max. terminal load (AC -1)') on 4-6 (NC) (Resistive load) 

Max. terminal load (AC-15)0 on 4-6 (NC) (Inductive load @ cos9 0.4) 

Max. terminal load (DC-1)') on 4-6 (NC) (Resistive load) 

Max. terminal load (DC-13)0 on 4-6 (NC) (Inductive load) 

Min. terminal load on 1-3 (NC), 1-2 (NO), 4-6 (NC), 4-5 (NO) 

10-14 MG.20.M7.22 - VLT8' is a registered Danfoss trademark 
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1-3 (break), 1-2 (make) 

240 V AC, 2 A 

240 V AC, 0.2 A 

60 V DC, lA 

24 V DC, 0.1 A 

4-6 (break), 4-5 (make) 

400 V AC, 2 A 

240 V AC, 0.2 A 

80 V DC, 2 A 

24 V DC, 0.1 A 

240 V AC, 2 A 

240 V AC, 0.2 A 

50 V DC, 2 A 

24 V DC, 0.1 A 

24 V DC 10 mA, 24 V AC 20 mA 
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VLT® AQUA Drive 
Instruction Manual 

Environment according to EN 60664-1 

1) IEC 60947 part 4 and 5 

The relay contacts are. galvanically isolated from the rest of the circuit by reinforced isolation (PEL V). 

2) Overvoltage Category II 
3) UL applications 300 V AC 2 A 

Control card, 10 V DC output: 

10 Specifications 

overvoltage category III/pollution degree 2 

Terminal number 

Output voltage 

Max, load 

The 10 V DC supply is galvanically isolated from the supply voltage (PEL V) and other high-voltage terminals. 

Control characteristics: 

50 

10.5 V ±0.5 V 

25 mA 

Resolution of output frequency at 0 - 1000 Hz 

System response time (terminals 18, 19, 27, 29, 32, 33) 

Speed control range (open-loop) 

Speed accuracy (open-loop) 

All control characteristics are based on a 4-pole asynchronous motor 

Surroundings: 

: +/- 0.003 Hz 

: 5 2 ms 

1:100 of synchronous speed 

30-4000 rpm: Maximum error of ±8 rpm 

Enclosure type A 

Enclosure type B1/B2 

Enclosure type B3/B4 

Enclosure type C1 /C2 

Enclosure type C3/C4 

Enclosure type D1 /D2 /E1 

Enclosure type D3/D4/E2 

Enclosure kit available 5 enclosure type A 

Vibration test enclosure A/B/C 

Vibration test enclosure D/E/F 

Max. relative humidity 

Aggressive environment (IEC 721-3-3), uncoated 

Aggressive environment (IEC 721-3-3), coated 

Test method according to IEC 60068-2-43 H2S (10 days) 

Ambient temperature 

Derating for high ambient temperature, see section on special conditions 

IP 20/Chassis, IP 21kit/Type 1, IP55/Type12, IP 66 

IP 21/Type 1, IP55/Type12, IP 66 

IP20/Chassis 

IP 21/Type 1, IP55/Type 12, IP66 

IP20/Chassis 

IP21fType 1, IP54/Typel2 

IPOO/Chassis 

IP21/TYPE 1/IP 4X top 

1.0 g 

0.7 g 

5 %-95 %(IEC 721-3-3; Class 310 (non-condensing) during operation 

class 3C2 

class 3C3 

Max. 122°F [50°C] 

Minimum ambient temperature during full-scale operation 

Minimum ambient temperature at reduced performance 

Temperature during storage/transport 

Maximum altitude above sea level without derating 

Maximum altitude above sea level with derating 

-13°-+°149/°158°F 

32°F [0°C] 

14°F [-10°C] 

[-25°-+65°/70°C] 

3280 ft [1000 m] 

9842 ft [3000 m] 

Derating for high altitude, see section on special conditions 

EMC standards, Emission 

EMC standards, Immunity 

See section on special condidons 

Control card performance: 

EN 61800-3, EN 61000-6-3/4, EN 55011, IEC 61800-3 

EN 61800-3, EN 61000-6-1/2, 

EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5, EN 61000-4-6 

Scan interval : 5 ms 

Control card, USB serial communication: 

USB standard 

USB plug 

MG.20.M7.22 - VLT® is a registered Danfoss trademark 

1.1 (Full speed) 

USB type B "device" plug 
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10 Specifications g50 
VLT® AQUA Drive 

Instruction Manual 

Connection to PC is carried out via a standard host/device USB cable. 

The USB connection is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals. 

The USB connection is not galvanically isolated from protection ground. Only use an isolated laptop/PC as the connection to the USB 

connector on an VLT AQUA Drive or an isolated USB cable/drive. 
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VLT® AQUA Drive 
Instruction Manual 10 Specifications 

10.2 Special Conditions 

10.2.1 Purpose of Derating 

Derating must be taken into account when using the adjustable frequency drive at low air pressure (high elevations), at low speeds, with long motor 

cables, cables with a large cross-section or at high ambient temperature. The required action is described in this section. 

10.2.2 Derating for Low Air Pressure 

The cooling capability of air is decreased at a lower air pressure. 

At an altitude lower than 3,280 ft [1,000 m], no derating is necessary, but above 3,280 ft [1,000 m], the ambient temperature (TAMB) or max. output 

current (Iw) should be derated in accordance with the diagram shown. 

Max.1,,,,t ['Ye) 

al TAME. MA.X 

A 

100% 

91% 
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6 TAME, MAX [K) 

a1 100% ImA 

N 

A 
endoure 
OK 

-5 K 

9K 

B and C 

OK 

-3.3 K 

-6 K 

1 km 2 km 3 km Altitude [km] 

Figure 10.1: Derating of output current versus altitude at TAME, mAx for frame sizes A, B and C. At altitudes above 6,600 feet [2 km], please 

contact Danfoss regarding PELV. 

An alternative is to lower the ambient temperature at high altitudes and thereby ensure 100% output current at high altitudes. As an example of how to 

read the graph, the situation at 6,600 ft [2 km] is elaborated. At a temperature of 113°F [45°C] (TAMS, mAx - 3.3 K), 91% of the rated output current is 

available. At a temperature of 107°F [41.7°C], 100% of the rated output current is available. 
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10 Specifications 

10.2.3 Derating for Running at Low Speed 

17' VLT® AQUA Drive 
Instruction Manual 

When a motor is connected to an adjustable frequency drive, it is necessary to make sure that the cooling of the motor is adequate. 

The level of heating depends on the load on the motor as well as the operating speed and time. 

Constant torque applications (CT mode) 

A problem may occur at low RPM values in constant torque applications. In a constant torque application, a motor may overheat at low speeds due to 

less cooling air from the motor integral fan. 

Therefore, if the motor is to be run continuously at an RPM value lower than half of the rated value, the motor must be supplied with additional air-cooling 

(or a motor designed for this type of operation may be used). 

An alternative is to reduce the load level of the motor by choosing a larger motor. However, the design of the adjustable frequency drive limits the motor 

size. 

Variable (quadratic) torque applications (VT) 

In VT applications such as centrifugal pumps and fans, where the torque is proportional to the square of the speed and the power is proportional to the 

cube of the speed, there is no need for additional cooling or de-rating of the motor. 

In the graphs shown below, the typical VT curve is below the maximum torque with de-rating and maximum torque with forced cooling at all speeds. 

Maximum load for a standard motor at 104°F [40°C] driven by an adjustable frequency drive type VLT FCxxx 
120 

100 

80 

R80 

40 

20 

1) 

0 
oo 

10 20 30 40 50 60 70 80 90 100 110 
v% 

Legend: ----Typical torque at VT load -Max torque with forced cooling -Max torque 

Note 1) Oversyncronous speed operation will result in the available motor torque decreasing inversely proportional to the increase in speed. This 

must be considered during the design phase to avoid overloading the motor. 

10.2.4 Automatic Adaptations to Ensure Performance 

The adjustable frequency drive constantly checks for critical levels of internal temperature, load current, high voltage on the intermediate circuit and low 

motor speeds. As a response to a critical level, the adjustable frequency drive can adjust the switching frequency and / or change the switching pattern 

in order to ensure the performance of the adjustable frequency drive. The capability to automatically reduce the output current extends the acceptable 

operating conditions even further. 
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Index 

0 

Index 

0-01 Language 8-7 

0:20.p.splay.Line 1.1 Small 8 -7 

0-21 Display.pne 1.2 Small 

0-22 Display. Line 1.3 Small 8-10 

07.23.Dispiay.tine 2 Large 

0-24 Display. Line 3 Large 8 -10 

A 
Abbreviations And Standards 3 -3 

Ac Line Input Connections For A2 And A3 5-5 

Ac Line Input Connections. For Bl, B2 And B3 5-8 

Ac Line Input Connections For B4, Cl And C2 5 -9 

Ac Line Input Connections For C3 And C4 

Access To Control Terminals 5-22 

Adj, Freq. Drive. Closed-loop 8-64 

Adj. Freq. Drive Information 8-59 

Adjustable Frequency. Drive 5 -28 

Alarm/warning Code List 

Alarms And. Warnings 9-1 

Ama 6-3 7-9 

Analog I/o Option Mcb 109 8-72 

Analog In/out 8-53 

Analqg Inputs 10-13 

Analog Output 10-13 

Application Functions 8 -67 

Automatic Adaptalions To Ensure Performance 10-18 

Automatic Motor Adaptation (ama) 5-29, 8-13 

Available Literature For VIte Aqua Drive 1-2 

Awg 10-3 

B 
Brake Connection Option 5-17 

Brakes 8-49 

Bypass Option 8-76 

C 
Cable Lengths And. Cross-sections 

Cables General 

Can Fieldbus 

Can Motor 

10-12 

5-1 

8-56 

6-3 

Cascade Controller 8-70 

Cascade Ctl Option 8-73 

Caution -2 

Changing.A Group.Of, Numeric Data Values 

Changing.A Text Value 7 -8 

Changing Data 7-8 

Changing Of Data Value 7-9 

[Check Valve RampEnd Speed Hz].3-87 8-17 

[Check Valve Ramp End. Speed Rpm] 3-86 8 -16 

Check Valve Ramp Time 3-85 8 -16 

Checklist 4-1 

Coasting 7-5 

Comm. And Options 

CommunicationOption 9-5 

Configuration Mode 1-00 8-12 

Conte (ct moc10 10 -18 
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Index g)aj 
VLF AQUA Drive 

Instruction Manual 

Control Cable Clarnk 5 -23 

Control Cables 5-24 

Control Card Performance 10-15 

Control Card,.10 V Dc Output. 10-15 

Control Card, V Dc Output 10-14 

Control CaltRs-485 Serial Communication: . AP:Jq 
Control Cani,.Usb Serial Communication 10-15 

Control Characteristics 10 -15 

Control Terminals 5-23 

Cooling 10-18 

Cooling Conditions 4-5 

Copyright, Umitation Of Liability And Revision Rights 1-2 

D 
Data Readouts 8-61 

Data Readouts 2 8-63 

Dc Bus Connection 5-16 

Dc Link .... 

Default Settings 

Derating. For Low Air Pressure 10 -17 

Derating For Running At low Speed. 10-18 

Digital In/out 8-52 

Digital Inputs: 10-13 

Digits' Output 10-14 

Display Text 10,37 8-11 

Display Text 2 0-38 8-11 

Display Text 3 0-39 8-11 

Disposal Instructions 2-3 

Drive Closed-loop,, 20-** 8-29 

pry PurnpOetay22-27 8-33 

Dry. Pumpfunction 22-26 8 -33 

13st/summertime 0-74 8-12 

Ost/summertime End 0-77 8 -12 

Ost/summertime Start, 0-76 8-12 

E 
Efficient Parameter Set-up For Water Applications 

Electrical Installation 5 -24 

Electrical Wiring 

Electronic Waste 

End Of Curve Detay22-51 8-36 

End Of Curve Function 22-50 8-36 

Etr 9-4 

Ext. Closed-loop 8-65 

F 
Fault Messages 9-4 

Filled Setpoint, 29-05 P79. 
Final Ramp Time 3-88 8 -17 

Flow At Rated Speed 22-90 8-39 

Flow Compensation 22-80 8 -36 

Function Relay, 5-40 

G 
General Settings, 1-0* 

General Warning 

Glcp 

Graphical Display, 

Grounding And It Line Power 
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(High Speep.Hz],22-37 

(High Speed Power hipi.72-39 

[High Speed. Power Kw] 22-38 

[High speed Rpm] 22-36 

How To Connect A Pc To The Adjustable Frequeng Drive 

How To Connect Motor - Introduction 
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I 
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Initialization 
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igy Sensor 
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Language Package 2 
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Lcp,102 

Leakage Current 

Leds 

Limits /. Warnings 

Line Power Suppll. Y ........ ............................... 
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Line Power Supply 1 X 200-240 V Ac 

Line Power Wiring overview 

Live Zero Timeout Function 6-01 

Live Zero Timeout Time 6-00 

Loadjrnotor 

Low. Power Auto Set-up 22-20 

Low Power Detection 22-21 

Low Speed Detection 22-22 

[ Low. Speed Hz] 22-33 

[Low. Speed Power Hp] 22-35 

[Low Speed Power Kyr122-34 
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Main Menu 

Main Menu Mode 
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2.14 

TECHNICAL DATA SHEET 

For 

SEWAGE PUMP STATION SP210 
Nudgee Beach 

Equipment Type: Delivery Pressure Transmitter 

Location: Common Control 

Model Numbers: VEGABAR 74 

Manufacturer: Vega 

Supplier: Vega 
398 The Boulevard 
Kirrawee 
NSW 
2232 
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Operating Instructions 
VEGABAR 74 
4 ... 20 mA/HART 

Process pressure/ 
Hydrostatic J 
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Supplementary documentation 

Information: 
Depending on the ordered version, supplementary documen- 
tation belongs to the scope of delivery. You find this 
documentation in chapter "Product description". 

Instructions manuals for accessories and replacement 
parts 

Tip: 
1 To ensure reliable setup and operation of your VEGABAR 74, 

we offer accessories and replacement parts. The associated 
documents are: 

Supplementary instructions manual 32036 ''Welded socket 
and seals" 
Operating instructions manual 32798 "Breather housing 
VEGABOX 02" 
Operating instructions manual 20591 "External indicating 
and adjustment unit VEGADIS 12" 
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About this document 

1 About this document 

1.1 Function 

This operating instructions manual provides all the information 
you need for mounting, connection and setup as well as 
important instructions for maintenance and fault rectification. 
Please read this information before putting the instrument into 
operation and keep this manual accessible in the immediate 
vicinity of the device. 

1.2 Target group 

This operating instructions manual is directed to trained 
personnel. The contents of this manual should be made 
available to these personnel and put into practice by them. 

1.3 Symbolism used 

Information, tip, note 
1 This symbol indicates helpful additional information. 

ACaution: If this warning is ignored, faults or malfunc- 
tions can result. 
Warning: If this warning is ignored, injury to persons and/or 
serious damage to the instrument can result. 
Danger: If this warning is ignored, serious injury to persons 
and/or destruction of the instrument can result. 

GEx applications 
This symbol indicates special instructions for Ex applications. 

List 
The dot set in front indicates a list with no implied sequence. 

4 Action 
This arrow indicates a single action. 

1 Sequence 
Numbers set in front indicate successive steps in a procedure. 
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For your safety 

2 For your safety 

2.1 Authorised personnel 

All operations described in this operating instructions manual 
must be carried out only by trained specialist personnel 
authorised by the operator. 

During work on and with the device the required personal 
protection equipment must always be worn. 

2.2 Appropriate use 

VEGABAR 74 is a pressure transmitter for measurement of 
gauge pressure, absolute pressure and vacuum. 

You can find detailed information on the application range in 

chapter "Product description". 

Operational reliability is ensured only if the instrument is 

properly used according to the specifications in the operating 
instructions manual as well as possible supplementary 
instructions. 

Due to safety and warranty reasons, any invasive work on the 
device beyond that described in the operating instructions 
manual may be carried out only by personnel authorised by the 
manufacturer. Arbitrary conversions or modifications are 
explicitly forbidden. 

2.3 Warning about misuse 

Inappropriate or incorrect use of the instrument can give rise to 
application-specific hazards, e.g. vessel overfill or damage to 
system components through incorrect mounting or adjustment. 

2.4 General safety instructions 

This is a high-tech instrument requiring the strict observance of 
standard regulations and guidelines. The user must take note 
of the safety instructions in this operating instructions manual, 
the country-specific installation standards as well as all 
prevailing safety regulations and accident prevention rules. 

The instrument must only be operated in a technically flawless 
and reliable condition. The operator is responsible for trouble- 
free operation of the instrument. 
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For your safety VE 
During the entire duration of use, the user is obliged to 
determine the compliance of the required occupational safety 
measures with the current valid rules and regulations and also 
take note of new regulations. 

2.5 Safety approval markings and safety tips 

The safety approval markings and safety tips on the device 
must be observed. 

2.6 CE conformity 

VEGABAR 74 is in CE conformity with EMC (89/336/EWG), 
fulfils NAMUR recommendation NE 21 and is in CE conformity 
with LVD (73/23/EWG). 

Conformity has been judged according to the following 
standards: 

EMC: 
- Emission EN 61326: 2004 (class B) 

- Susceptibility EN 61326: 2004 including supplement A 

LVD: EN 61010-1: 2001 

VEGABAR 74 is not subject to the pressure device guideline.1) 

2.7 Fulfilling NAMUR recommendations 

VEGABAR 74 fulfills the following NAMUR recommendations: 

NE 21 (interference resistane and emitted interference) 
NE 43 (signal level for failure information) 
NE 53 (compatibility sensor and indicating/adjustment 
components) 

VEGA instruments are generally upward and downward 
compatible: 

Sensor software to DTM VEGABAR 74 HART 
DTM VEGABAR 74 for adjustment software PACTwareTM 

The parameter adjustment of the basic sensor functions is 
independent of the software version. The range of available 
functions depends on the respective software version of the 
individual components. 

The software version of VEGABAR 74 HART can be read out 
via PACTwareTm. 

1) Due to the flush diaphragm, no own pressure compartment is formed. 
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For your safety 

You can view all software histories on our website www.vega. 
com. Make use of this advantage and get registered for update 
information via e-mail. 

2.8 Safety instructions for Ex areas 

Please note the Ex-specific safety information for installation 
and operation in Ex areas. These safety instructions are part of 
the operating instructions manual and come with the Ex- 
approved instruments. 

2.9 Environmental instructions 

Protection of the environment is one of our most important 
duties. That is why we have introduced an environment 
management system with the goal of continuously improving 
company environmental protection. The environment man- 
agement system is certified according to DIN EN ISO 14001. 

Please help us fulfil this obligation by observing the environ- 
mental instructions in this manual: 

e Chapter "Packaging, transport and storage" 
Chapter "Disposal' 
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Product description 

Scope of delivery 

3 Product description 

3.1 Configuration 

The scope of delivery encompasses: 

VEGABAR 74 pressure transmitter 
Documentation 
- this operating instructions manual 
- Test certificate for pressure transmitters 
- Ex-specific "Safety instructions" (with Ex-versions) 
- if necessary, further certificates 

Components VEGABAR 74 consists of the following components: 

Process fitting with measuring cell 
Housing with electronics 
Connection cable (direct cable outlet) 

The components are available in different versions. 

0 

Fig. 1: Example of a VEGABAR 74 with process fitting G11/2 A 
1 Connection cable 
2 Housing with electronics 
3 Process fitting with measuring cell 
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Product description 

Area of application 

Functional principle 

3.2 Principle of operation 

VEGABAR 74 is a pressure transmitter for use in the paper, 
food processing and pharmaceutical industry. Thanks to the 
high protection class IP 68/IP 69K it is particularly suitable for 
use in humid environment. Depending on the version, it is used 
for level, gauge pressure, absolute pressure or vacuum 
measurements. Measured products are gases, vapours and 
liquids, also with abrasive contents. 

The sensor element is the CERTEC® measuring cell with 
flush, abrasion resistant ceramic diaphragm. The hydrostatic 
pressure of the medium or the process pressure causes a 

capacitance change in the measuring cell via the diaphragm. 
This change is converted into an appropriate output signal and 
outputted as measured value. 

The CERTEC® measuring cell is also equipped with a 
temperature sensor. The temperature value can be processed 
via the signal output. 

Supply Two-wire electronics 4 ... 20 mA/HART for power supply and 
measured value transmission over the same cable. 

The supply voltage range can differ depending on the 
instrument version. 

The data for power supply are stated in chapter "Technical 
data" in the "Supplement". 

3.3 Operation 

VEGABAR 74 4 ... 20 mA/HART can be adjusted with different 
adjustment media: 

with external adjustment/indication VEGADIS 12 

an adjustment software according to FDT/DTM standard, 
e.g. PACTwareTM and PC 

o with a HART handheld 

The kind of adjustment and the adjustment options depend on 
the selected adjustment component. The entered parameters 
are generally saved in the respecitive sensor, when adjusting 
with PACTwareTM and PC optionally also in the PC. 
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Product description 

Packaging 

Transport 

Transport inspection 

Storage 

3.4 Packaging, transport and storage 

Your instrument was protected by packaging during transport. 
Its capacity to handle normal loads during transport is assured 
by a test according to DIN EN 24180. 

The packaging of standard instruments consists of environ- 
ment-friendly, recyclable cardboard. For special versions, PE 
foam or PE foil is also used. Dispose of the packaging material 
via specialised recycling companies. 

Transport must be carried out under consideration of the notes 
on the transport packaging. Nonobservance of these instruc- 
tions can cause damage to the device. 

The delivery must be checked for completeness and possible 
transit damage immediately at receipt. Ascertained transit 
damage or concealed defects must be appropriately dealt 
with. 

Up to the time of installation, the packages must be left closed 
and stored according to the orientation and storage markings 
on the outside. 

Unless otherwise indicated, the packages must be stored only 
under the following conditions: 

Not in the open 
Dry and dust free 
Not exposed to corrosive media 
Protected against solar radiation 
Avoiding mechanical shock and vibration 

Storage and transport tem- Storage and transport temperature see "Supplement - 
perature Technical data - Ambient conditions" 

Relative humidity 20 ... 85 % 
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Mounting 

Materials, wetted parts 

Temperature limits 

Connection 

4 Mounting 

4.1 General instructions 

Make sure that the wetted parts of VEGABAR 74, especially 
the seal and process fitting, are suitable for the existing 
process conditions such as pressure, temperature etc. as well 
as the chemical properties of the medium. 

You can find the specifications in chapter "Technical data" in 

the "Supplement". 

Higher process temperatures often mean also higher ambient 
temperatures. Make sure that the upper temperature limits 
stated in chapter "Technical data" for the environment of the 
electronics housing and connection cable are not exceeded. 

Fig. 2: Temperature ranges 
1 Process temperature 
2 Ambient temperature 

The connection cable has a capillary for atmospheric 
pressure compensation 

- Lead the cable end into a dry space or into a suitable 
terminal housing. 

Information: 
1 VEGA recommends the breather housing VEGABOX 02 or the 

indication/adjustment VEGADIS 12. Both contain terminals 
and a ventilation filter for pressure compensation. For 
mounting outdoors, a suitable protective cover is available. 
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Mounting 

4.2 Mounting steps 

Sealing/Screwing in threaded Seal the thread with teflon, hemp or a similar resistant seal 
versions material on the process fitting thread 11/2 NPT. 

4 Screw VEGABAR 74 into the welded socket. Tighten the 
hexagon on the process fitting with a suitable wrench. 
Wrench size, see chapter "Dimensions". 

Seal the flange connections according to DIN/ANSI with a 
suitable, resistant seal and mount VEGABAR 74 with suitable 
screws. 

Sealing/Screwing in flange 
versions 

Sealing/Screwing in hygienic 
fittings 

Use the seal suitable for the respective process fitting. You can 
find the components in the line of VEGA accessories in the 
supplementary instructions manual "Welded socket and 
seals". 
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Connecting to power supply 

Note safety instructions 

Take note of safety 
instructions for Ex 
applications 

Select power supply 

1 

Selecting connection cable 

5 Connecting to power supply 

5.1 Preparing the connection 

Always keep in mind the following safety instructions: 

Connect only in the complete absence of line voltage 
If overvoltage surges are expected, versions with inte- 
grated overvoltage arresters should be used or external 
overvoltage arresters should be installed 

Tip: 
We recommend the version of VEGABAR 74 with integrated 
overvoltage arrester or VEGA type USB62-36G.X as external 
overvoltage arreaster. 

In hazardous areas you should take note of the appropriate 
regulations, conformity and type approval certificates of the 
sensors and power supply units. 

Power supply and current signal are carried on the same two- 
wire cable. The voltage supply range can differ depending on 
the instrument version. 

The data for power supply are stated in chapter "Technical 
data" in the "Supplement". 

Provide a reliable separation of the supply circuit from the 
mains circuits according to DIN VDE 0106 part 101. 

VEGA power supply units VEGATRENN 149AEx, VEGASTAB 
690, VEGADIS 371 as well as all VEGAMETs meet this 
requirement. When using one of these instruments, protection 
class III is ensured for VEGABAR 74. 

Bear in mind the following factors regarding supply voltage: 

Output voltage of the power supply unit can be lower under 
nominal load (with a sensor current of 20.5 mA or 22 mA in 
case of fault message) 
Influence of additional instruments in the circuit (see load 
values in chapter "Technical data") 

VEGABAR 74 is connected with standard two-wire cable 
without screen. An outer cable diameter of 5 ... 9 mm ensures 
the seal effect of the cable gland when connecting via 
VEGABOX 02 or VEGADIS 12. If electromagnetic interference 
is expected which is above the test values of EN 61326 for 
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Connecting to power supply 

industrial areas, screened cable should be used. For HART 
multidrop operation we recommend as standard practice the 
use of screened cable. 

Fig. 3: Connection of VEGABAR 74 

1 Direct connection 
2 Connection via VEGABOX 02 or VEGADIS 12 

Cable screening and ground- If screened cable is necessary, connect the cable screen on 
ing both ends to ground potential. In the VEGABOX 02 or 

VEGADIS 12, the screen must be connected directly to the 
internal ground terminal. The ground terminal on the outside of 
the housing must be connected to the potential equalisation 
(low impedance). 

If potential equalisation currents are expected, the connection 
on the processing side must be made via a ceramic capacitor 
(e.g. 1 nF, 1500 V). The low frequency potential equalisation 
currents are thus suppressed, but the protective effect against 
high frequency interference signals remains. 

Select connection Take note of the corresponding installation regulations for Ex 
cable for Ex applica- applications. In particular, make sure that no potential equal- 
tions isation currents flow over the cable screen. In case of 

grounding on both sides this can be achieved by the use of a 
capacitor or a separate potential equalisation. 
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Connecting to power supply 

Direct connection 

5.2 Connection procedure 

Proceed as follows: 

1 Wire the connection cable up to the connection compart- 
ment. The bending radius must be at least 25 mm.2) 

2 Connect the wire ends to the screw terminals according to 
the wiring plan 

Via VEGABOX 01 or VEGADIS Proceed as follows: 
12 

1 Snap connection housing onto the carrier rail or screw it to 
the mounting plate 

2 Loosen the cover screws and remove the cover 

3 Insert the cable through the cable entry into the connection 
housing housing 

4 Loosen the screws with a screwdriver 

5 Insert the wire ends into the open terminals according to 
the wiring plan 

6 Tighten the screws with a screwdriver 

7 Check the hold of the wires in the terminals by lightly 
pulling on them 

8 Tighten the compression nut of the cable entry. The seal 
ring must completely encircle the cable 

9 Connect the supply cable according to steps 3 to 8 

10 Screw the housing cover back on 

The electrical connection is finished. 

2) The connection cable is already preconfectioned. After shortening the ca- 
ble, fasten the type plate with support again to the cable. 
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Connecting to power supply 

Direct connection 

Connection via VEGABOX 02 

5.3 Wiring plan 

Fig. 4: Wire assignment, connection cable 
1 brown (+): to power supply or to the processing system 
2 blue (-): to power supply or to the processing system 
3 yellow: is only required with VEGADIS 12, otherwise connect to minus or 

with VEGABOX 01 to terminal 33) 

4 Screen 
5 Breather capillaries with filter element 

Fig. 5: Terminal assignment VEGABAR 74 
1 To power supply or the processing system 
2 Screen4) 

Wire number Wire colour/Polarity VEGABAR 74 terminal 

1 brown (+) 1 

2 blue (-) 2 

3 Yellow 2 

Screen Ground 

3) For customer-specific versions already connected with blue (-) when being 
shipped. 

4) Connect screen to ground terminal. Connect ground terminal on the outside 
of the housing as prescribed. The two terminals are galvanically connected. 
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Connecting to power supply 

Connection via VEGADIS 12 

Fig. 6: Terminal assignment, VEGADIS 12 
1 To power supply or the processing system 
2 Control instrument (4 ... 20 mA measurement) 
3 Screens) 
4 Breather capillaries 
5 Suspension cable 

Wire number Wire colour/Polarity Terminal VEGADIS 
12 

1 brown (+) 1 

2 blue (-) 2 

3 Yellow 3 

5) Connect screen to ground terminal. Connect ground terminal on the outside 
of the housing as prescribed. The two terminals are galvanically connected. 
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Set up 

Adjustment volume 

Adjustment system 

6 Set up 

6.1 Setup steps without VEGADIS 12 

After mounting and electrical connection, VEGABAR 74 is 

ready for operation. 

4 Switch on voltage 

The electronics now carries out a self-check for approx. 2 
seconds. Then VEGABAR 74 delivers a current of 4 ... 20 mA 
according to the actual level. 

6.2 Setup steps with VEGADIS 12 

zero - measuring range begin 
span - measuring range end 
ti - Integration time 

TRANSMITTER 

OPERATE T.........F. 

0 hg ZERO( 
SPAN 

.- 
EA 

0000 0000 000® 
'-!F a...2omA (Sii. 'TRANSMITTER 

_ 
not used 

Fig. 7: Adjustment elements of VEGADIS 12 

1 Rotary switch: choose the requested function 
2 (+] key, change value (rising) 
3 (-] key, change value (falling) 

With the rotary switch the requested function is selected 
With the (+1 and H keys, the signal current or the 
integration time are adjusted 
Finally the rotary switch is set to position "OPERATE' 

The set values are transmitted to the EEPROM memory and 
remain there even in case of voltage loss. 

Adjustment steps, adjustment Proceed as follows for adjustment with VEGADIS 12: 

1 Open housing cover 

2 Connect hand multimeter to terminals 10 and 12 

3 Meas. range begin: Set rotary switch to "zero" 
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Set up 

4 Empty the vessel or reduce process pressure 

5 Set a current of 4 mA with the (+1 and (-] keys 

6 Meas. range end: Set rotary switch to "span" 

7 Fill the vessel or increase process pressure 

8 Set a current of 20 mA with the [+] and [-] keys 

9 Operation: Set rotary switch to "OPERATE' 

10 Close housing cover 

The adjustment data are effective, the output current 4 ... 20 mA 
corresponds to the actual level. 

Adjustment steps, integration Proceed as follows for the adjustment of the integration time 
time with VEGADIS 12: 

Adjustment steps, scaling 

1 Open housing cover 

2 Set rotary switch to "ti" 

3 By pushing the (-3 key 10-times, make sure that the 
integration time is set to 0 sec. 

4 For every 1 sec. requested integration time, push the [+] 
key once. 

5 The integration time is the time required by the output 
current signal to reach 90 % of the actual height after a 
sudden level change. 

6 Set rotary switch to "OPERATE' 

7 Close housing cover 

The display outputs the current 4 ... 20 mA as bar graph and 
digital value. 

With 4 mA no segment of the bar graph appears, with 20 mA 
all segments appear. This assignment is fix. 

You can scale the digital value to any value between -9999 ... 
+9999 via the adjustment module. 

Proceed as follows for scaling the indication of VEGADIS 12: 

1 Open housing cover 

2 Initial value: Set rotary switch to "zero" 

3 Set the requested value, e.g. 0 with the (+3 and [-] keys 

4 Final value: Set the rotary switch to "span" 

5 Set the requested value, e.g. 1000 with the [+] and [ ] keys 

6 Decimal point: Set the rotary switch to "point' 

7 With the [4-] and [-] keys you can adjust the requested 
value, e.g. 8888 (no decimal point) 
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Set up 

8 Set rotary switch to "OPERATE' 

9 Close housing cover 

The adjustment data are effective, the output current 4 ... 20 mA 
corresponds to the actual level. 
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Setup with PACTwareml 

Connecting the PC to the 
signal cable 

7 Setup with PACTwareTM 

7.1 Connect the PC with VEGACONNECT 3 

Fig. 8: Connecting the PC to the signal cable 
1 RS232 connection (with VEGACONNECT 3) or USB connection (with 

VEGACONNECT 4) 
2 VEGABAR 74 
3 HART adapter cable 
4 HART resistance 250 Ohm (optional depending on the processing) 

Necessary components: 

VEGABAR 74 
PC with PACTwareTM and suitable VEGA DTM 
VEGACONNECT 3 or 4 with HART adapter cable (art. no. 
2.25397) 
HART resistance approx. 250 Ohm 
Power supply unit 

Note: 
1 With power supply units with integrated HART resistance 

(internal resistance approx. 250 Ohm), an additional external 
resistance is not necessary (e.g. VEGATRENN 149A, VEGA- 
DIS 371, VEGAMET 381/624/625, VEGASCAN 693). In such 
cases, VEGACONNECT 3 can be connected parallel to the 
4 ... 20 mA cable. 
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Setup with PACTwareTM 

Connection via HART 

7.2 Connect the PC with VEGACONNECT 4 

0 

a3 
o 

Fig. 9: Connecting the PC via HART to the signal cable 
1 VEGABAR 74 
2 HART resistance 250 Ohm (optional depending on the processing) 
3 Connection cable with 2 mm pins and terminals 
4 Processing system/PLC/Voltage supply 

Necessary components: 

VEGABAR 74 
PC with PACTwareTM and suitable VEGA DTM 
VEGACONNECT 4 
HART resistance 250 Ohm (optional depending on the 
processing) 
Power supply unit or processing system 

Note: 
1 With power supply units with integrated HART resistance 

(internal resistance approx. 250 Ohm), an additional external 
resistance is not necessary. This applies, e.g. to the VEGA 
instruments VEGATRENN 149A, VEGADIS 371, VEGAMET 
381). Also usual Ex separators are most of the time equipped 
with a sufficient current limitation resistor. In such cases, 
VEGACONNECT 4 can be connected parallel to the 4 ... 20 mA 
cable. 

CO 

m 
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Setup with PACTwareTM 

7.3 Parameter adjustment with PACTwareTM 

Further setup steps are described in the operating instructions 
manual "DTM Collection/PACTwareTM" attached to each CD 
and which can also be downloaded from our homepage. A 
detailed description is available in the online help of 
PACTwareTM and the VEGA DTMs. 

Note: 
1 Keep in mind that for setup of VEGABAR 74, DTM-Collection 

in the actual version must be used. 

All currently available VEGA DTMs are provided in the DTM 
Collection on CD and can be obtained from the responsible 
VEGA agency for a token fee. This CD includes also the up-to- 
date PACTwareTM version. The basic version of this DTM 
Collection incl. PACTwareTM is also available as a free-of- 
charge download from the Internet. 

Go via www.vega.com and "Downloads" to the item "Soft- 
ware". 

7.4 Parameter adjustment with AMSTM and PDM 

For VEGA sensors, instrument descriptions for the adjustment 
programs AMSTM and PDM are available as DD or EDD. The 
instrument descriptions are already implemented in the current 
versions of AMSTM and PDM. For older versions of AMSTM and 
PDM, a free-of-charge download is available via Internet. 

Go via www.vega.com and "Downloads" to the item "Soft- 
ware". 

7.5 Saving the parameter adjustment data 

It is recommended to document or save the parameter 
adjustment data. They are hence available for multiple use or 
service purposes. 

The VEGA DTM Collection and PACTwareTM in the licensed, 
professional version provide suitable tools for systematic 
project documentation and storage. 
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Maintenance and fault rectification 

8 Maintenance and fault rectification 

8.1 Maintenance 

When used as directed in normal operation, VEGABAR 74 is 

completely maintenance free. 

8.2 Fault clearance 

Reaction in case of failures The operator of the system is responsible for taken suitable 
measures to remove interferences. 

Causes of malfunction 

Fault rectification 

24 hour service hotline 

VEGABAR 74 offers maximum reliability. Nevertheless faults 
can occur during operation. These may be caused by the 
following, e.g.: 

Sensor 
Process 
Supply 
Signal processing 

The first measures to be taken are to check the output signals 
as well as to evaluate the error messages via the indicating 
and adjustment module. The procedure is described below. 
Further comprehensive diagnostics can be carried out on a PC 
with the software PACTwareTM and the suitable DTM. In many 
cases, the causes can be determined in this way and faults 
can be rectified. 

However, if these measures are not successful, call the VEGA 
service hotline in urgent cases under the phone no. +49 1805 
858550. 

The hotline is available to you 7 days a week round-the-clock. 
Since we offer this service world-wide, the support is only 
available in the English language. The service is free of 
charge, only the standard telephone costs will be charged. 

Checking the 4 20 mA sig- Connect a handheld multimeter in the suitable measuring 
nal range according to the wiring plan. 

? 4 ... 20 mA signal not stable 

Level fluctuations 

4 Adjust integration time via PACTwarem" 

no atmospheric pressure compensation 

4 Check the capillaries and cut them clean 
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Reaction after fault rectifica- 
tion 

- Check the pressure compensation in the housing and 
clean the filter element, if necessary 

? 4 ... 20 mA signal missing 

Wrong connection to power supply 

4 Check connection according to chapter "Connection 
steps" and if necessary, correct according to chapter 
"Wiring plan" 

No voltage supply 

- Check cables for breaks; repair if necessary 

supply voltage too low or load resistance too high 

4 Check, adapt if necessary 

? Current signal 3.6 mA; 22 mA 

electronics module or measuring cell defective 

- Exchange instrument or return instrument for repair 

In Ex applications, the regulations for the wiring of intrinsically 
safe circuits must be observed. 

Depending on the failure reason and measures taken, the 
steps described in chapter "Set up" must be carried out again, 
if necessary. 

8.3 Instrument repair 

If a repair is necessary, please proceed as follows: 

You can download a return form (23 KB) from the Internet on 
our homepage www.vega.com under: "Downloads - Forms 
and certificates - Repair form". 

By doing this you help us carry out the repair quickly and 
without having to call back for needed information. 

Print and fill out one form per instrument 
Clean the instrument and pack it damage-proof 
Attach the completed form and, if need be, also a safety 
data sheet outside on the packaging 
Please ask the agency serving you for the address of your 
return shipment. You can find the respective agency on our 
website www.vega.com under: "Company - VEGA world- 
wide" 
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9 Dismounting 

9.1 Dismounting steps 

Warning: 

Before dismounting, be aware of dangerous process con- 
ditions such as e.g. pressure in the vessel, high temperatures, 
corrosive or toxic products etc. 

Take note of chapters "Mounting" and "Connecting to power 
supply' and carry out the listed steps in reverse order. 

9.2 Disposal 

The instrument consists of materials which can be recycled by 
specialised recycling companies. We use recyclable materials 
and have designed the electronics to be easily separable. 

WEEE directive 2002/96/EG 
This instrument is not subject to the WEEE directive 2002/96/ 
EG and the respective national laws (in Germany, e.g. 
ElektroG). Pass the instrument directly on to a specialised 
recycling company and do not use the municipal collecting 
points. These may be used only for privately used products 
according to the WEEE directive. 

Correct disposal avoids negative effects to persons and 
environment and ensures recycling of useful raw materials. 

Materials: see chapter "Technical data" 

If you cannot dispose of the instrument properly, please 
contact us about disposal methods or return. 
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10 Supplement 

10.1 Technical data 

General data 

Manufacturer VEGA Grieshaber KG, D-77761 Schiltach 

Type name VEGABAR 74 

Parameter, pressure Gauge pressure, absolute pressure, vacuum 

Measuring principle Ceramic-capacitive, dry measuring cell 

Communication interface None 

Materials and weights 

Material 316L corresponds to 1.4404 or 1.4435 

Materials, wetted parts 

- Process fitting 316L 

- Diaphragm sapphire ceramic® (99.9 ()/0 oxide ceramic) 

- Seal FKM (e.g. Viton), Kalrez 6375, EPDM, Chem- 
raz 535 

- Seal process fitting thread G1/2 A, Klingersil C-4400 
G11/2 A 

Materials, non-wetted parts 

Housing 316L 

- Ground terminal 316Ti/316L 

- Connection cable PUR, FEP, PE 

type label support on cable PE-HART 

Weight 0.8 ... 8 kg (1.8 ... 17.6 Ibs), depending on 
process fitting 

Output variable 

Output signal 

Failure signal 

Max. output current 

Damping (63 % of the input variable) 

Step response or adjustment time 

Fulfilled NAMUR recommendations 

4 ... 20 mA/HART 

22 mA (3.6 mA), adjustable 

22.5 mA 

0 ... 10 s, adjustable 

70 ms (ti: 0 s, 0 ... 63 `)/0) 

NE 43 

Additional output parameter - temperature 

'rocessing is made via HART-Multidrop 
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Range 

Resolution 

Accuracy 
in the range of 0 ... +100°C 
(+32 ... +212 °F) 

in the range of -50 ... 0 °C 
(-58 ... +32 °F) and +100 ... +150 °C 
(+212 ... +302 °F) 

-50 ... +150 °C (-58 ... +302 °F) 

1 °C (1.8 °F) 

±3K 

typ. ±4 K 

Input variable 

Adjustment 

Zero adjustable 

Span adjustable 

Recommended max. turn down 

-20 ... +95 % of the nominal measuring range 

3.3 ... +120 % of the nominal measuring rangE 

10:1 

Nominal measuring ranges and overload resistance 

Nominal range Overload, max. pressure) Overload, min. pressure 

Gauge pressure 

0 ... 0.1 bar/0 ... 10 kPa 15 bar/1500 kPa -0.2 bar/-20 kPa 

0 ... 0.2 bar/0 ... 20 kPa 20 bar/2000 kPa -0.4 bar/-40 kPa 

0 ... 0.4 bar/0 ... 40 kPa 30 bar/3000 kPa -0.8 bar/-80 kPa 

0 ... 1 bar/0 ... 100 kPa 35 bar/3500 kPa -1 bar/-100 kPa 

0 ... 2.5 bar/0 ... 250 kPa 50 bar/5000 kPa -1 bar/-100 kPa 

0 ... 5 bar/0 ... 500 kPa 65 bar/6500 kPa -1 bar/-100 kPa 

0 ... 10 bar/0 ... 1000 kPa 90 bar/9000 kPa -1 bar/-100 kPa 

0 ... 25 bar/0 ... 2500 kPa 130 bar/13000 kPa -1 bar/-100 kPa 

0 ... 60 bar/0 ... 6000 kPa 200 bar/20000 kPa -1 bar/-100 kPa 

-1 ... 0 bar/-100 ... 0 kPa 35 bar/3500 kPa -1 bar/-100 kPa 

-1 ... 1.5 bar/-100 ... 150 kPa 50 bar/5000 kPa -1 bar/-100 kPa 

-1 ... 5 bar/-100 ... 500 kPa 65 bar/6500 kPa -1 bar/-100 kPa 

- ... 10 bar/-100 ... 1000 kPa 90 bar/9000 kPa -1 bar/-100 kPa 

- ... 25 bar/-100 ... 2500 kPa 130 bar/13000 kPa -1 bar/-100 kPa 

- ... 60 bar/-100 ... 6000 kPa 300 bar/30000 kPa -1 bar/-100 kPa 

-0.05 ... 0.05 bar/-5 ... 5 kPa 15 bar/1500 kPa -0.2 bar/-20 kPa 

-0.1 ... 0.1 bar/-10 ... 10 kPa 20 bar/2000 kPa -0.4 bar/-40 kPa 

6) Limited to 200 bar according to the pressure device directive. 
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Nominal range Overload, max. ores- 
sure6) 

Overload, min. pressure 

-0.2 ... 0.2 bar/-20 ... 20 kPa 30 bar/3000 kPa -0.8 bar/-80 kPa 

-0.5 ... 0.5 bar/-50 ... 50 kPa 35 bar/3500 kPa -1 bar/-100 kPa 

Absolute pressure 

0 ... 0.1 bar/0 ... 10 kPa 15 bar/1500 kPa 

0 ... 1 bar/0 ... 100 kPa 35 bar/3500 kPa 

0 ... 2.5 bar/0 ... 250 kPa 50 bar/5000 kPa 

0 ... 5 bar/0 ... 500 kPa 65 bar/6500 kPa 

0 ... 10 bar/0 ... 1000 kPa 90 bar/9000 kPa 

0 ... 25 bar/0 ... 2500 kPa 130 bar/13000 kPa 

I 

0 ... 60 bar/0 ... 6000 kPa 200 bar/20000 kPa 

Reference conditions and influencing variables (similar to DIN EN 60770-1) 

Reference conditions according to DIN EN 61298-1 

- Temperature 

Relative humidity 

- Air pressure 

+15 ... +25 °C (+59 ... +77 °F) 

45 ... 75 % 

860 ... 1060 mbar/86 ... 106 kPa 
(12.5 ... 15.4 psi) 

Determination of characteristics Limit point adjustment according to 
IEC 61298-2 

Characteristics linear 

Reference installation position upright, diaphragm points downward 

.nfluence of the installation position <0.2 mbar/20 Pa (0.003 psi) 

Deviation determined according to the limit point method according to IEC 607707) 

Applies to digital HART interface as well as to analogue current output 4 ... 20 mA. 
Specifications refer to the set span. Turn down (TD) = nominal measuring range/set span. 

Deviation 
- Turn down 1:1 up to 5:1 <0.075 % 

- Turn down up to 10:1 <0.015 % x TD 

Deviation with absolutely flush process fittings EV, FT 

Turn down 1:1 up to 5:1 <0.05 % 

Turn down up to 10:1 <0.01 % x TD 

7) Incl. non-linearity, hysteresis and non-repeatability. 
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Deviation with absolute pressure measuring range 0.1 bar 
- Turn down 1:1 up to 5:1 <0.25 % x TD 

- Turn down up to 10:1 <0.05 % x TD 

Influence of the product or ambient temperature 

Applies to digital HART interface as well as to analogue current output 4 ... 20 mA. 
Specifications refer to the set span. Turn down (TD) = nominal measuring range/set span. 

Average temperature coefficient of the zero signal 

In the compensated temperature range of 0 ... +100 °C (+212 °F), reference temperature 
20 °C (68 °F): 

Average temperature coefficient of the zero signal 

- Turn down 1:1 <0.05 %/10 K 

Turn down 1:1 up to 5:1 <0.1 %/10 K 

- Turn down up to 10:1 <0.15 %/10 K 

Outside the compensated temperature range: 

Average temperature coefficient of the zero signal 

- Turn down 1:1 typ. <0.05 %/10 K 

Thermal change of the current output 

Applies also to the analogue 4 ... 20 mA current output and refers to the set span. 

Thermal change, current output <0.15 % at -40 ... +80 °C (-40 ... +176 °F) 

Long-term stability (similar to DIN 16086, DINV 19259-1 and IEC 60770-1) 

Applies to digital HART interface as well as to analogue current output 4 ... 20 mA. 
Specifications refer to the set span. Turn down (TD) = nominal measuring range/set span. 

Long-term drift of the zero signal <(0.1 % x TD)/1 year 

Total deviation (similar to DIN 16086) 

The total deviation (max. practical deviation) is the sum of basic accuracy and long-term 
stability: 

Ftotal= Fpert + Fstab 

Fperf = 1/((F-02 + (FKI)2) 

With 
- F total- : Total deviation 

- Fped: Basic accuracy 
- Fstab: stab : Long-term drift 
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FT: Temperature coefficient (influ- 
ence of medium or ambient tem- 
perature) 

FKl: Deviation 

Ambient conditions 
Ambient, storage and transport temperature 
- Connection cable PE 

- Connection cable PUR, FEP 

-40 ... 

-40 ... 

+60 °C (-40 ... 

+85 °C (-40 ... 

+140 °F) 

+185 °F) 

Process conditions 

The specifications of the pressure stage are used as an overview. The specifications on the 
ype plate are applicable. 

Pressure stage, process fitting 
- Thread 316L PN 60 

- Thread Alu PN 25 

Hygienic fittings 316L PN 10, PN 16, PN 25, PN 40 

Flange 316L, flange with extension PN 40 or 150 lbs, 300 lbs 
316L 

Product temperature depending on the measuring cell seal 

FKM (e.g. Viton) 

- EPDM 

- Kalrez 6375 (FFKM) 

- Chemraz 535 

Vibration resistance 

Shock resistance 

-20 ... +100 °C (-4 ... +212 °F) 

-40 ... +100 °C (-40 ... +212 °F), 1 h: 140 °C/ 
284 °F cleaning temperature 

-10 ... +100 °C (+14 ... +212 °F) 

-30 ... +100 °C (-22 ... +212 °F) 

mechanical vibrations with 4 g and 5 ... 100 Hz8) 

Acceleration 100 g/6 ms9) 

Electromechanical data 

Connection cable 
- Configuration 

- Wire cross-section 

- wire resistance 

Standard length 

max. length with VEGADIS 12 

four wires, one suspension cable, one breather 
capillary, screen braiding, metal foil, mantle 

0.5 mm2 (AWG no. 20) 

<0.036 Ohm/m (0.011 Ohm/ft) 

6 m (19.685 ft) 

200 m (656.168 ft) 

8) Tested according to the regulations of German Lloyd, GL directive 2. 
9) Tested according to EN 60068-2-27. 
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Min. bending radius at 25 °C/77 °F 25 mm (0.985 in) 

- Diameter approx. 8 mm (0.315 in) 

- Colour - standard PE Black 

Colour - standard PUR Blue 

Colour - Ex-version Blue 

Voltage supply 
Supply voltage 
- Non-Ex instrument 

- EEx is instrument 

Permissible residual ripple 
- <100 Hz 

- 100 Hz ... 10 kHz 

Load 

12 ... 36 V DC 

12 ... 29 V DC 

Uss <1 V 

Uss <10 mV 

see diagram 

Fig. 10: Voltage diagram VEGABAR 74 
1 HART load 
2 Voltage limit Ex instrument 
3 Voltage limit non-Ex instrument 
4 Voltage supply 

Load in conjunction with VEGADIS 12 see diagram 
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S2 

712,5 

450 

250 

18 24 29 33 36 V 

Fig. 11: Voltage diagram VEGABAR 74 with VEGADIS 12 

1 HART load 
2 Voltage limit Ex instrument 
3 Voltage limit non-Ex instrument 
4 Voltage supply 

Integrated overvoltage protection 
Nominal leakage current (8/20 us) 

Min. response time 

10 kA 

<25 ns 

Electrical protective measures 

Protection IP 68 (25 bar)/IP 69K 

Overvoltage category III 

Protection class III 

Approvals10) 

ATEX ia 

Ship approvals 

Others 

ATEX II 1G EEx ia IIC T6; ATEX II 2G 
EEx ia IIC T6 

GL, LRS, ABS, CCS, RINA, DNV 

WHG 

10) Deviating data in Ex applications: see separate safety instructions. 
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10.2 Dimensions 

VEGABAR 74 - threaded fitting 

GV 

77' 

SW 46 mm ir (1 13/16") 

E 
E 
0 r- 

G1 1/2A 

055mm 
(2 11,0 

GM GR 

U) 
U) 

GI 

(2 11/64.) 

GG/GN 

SW 46 mm 

(1 13/16") 

G1 1/2A 

NPT1 1/2 

64,5 mm 

E 
E 
it? 
a) 

(2 35/64") 

GG 

co 

Fig. 12: VEGABAR 74 threaded fitting: GV = G1/2 A manometer connection EN 837, GI = GI/2 A inner G% A, GG = G11/2 A, r>) 

GN = 11/2 NPT, GM = G11/2 A 70 mm, GR = 1/2 NPT inner 'A NPT 
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VEGABAR 74 - hygienic fitting 1 

E 

co 

E 
E 

CT, 

0 4'1,6 mm 
(1 41/64") 

51 mm 

(21/64 ") 

CC 

(3 5/16") 

TA 

co 

E 
E 
N 
N 

064 mm 

(2 33/64°) 

CA 

(3 5/64") 

LA 

(2 19/32" 
) 

TB 

078 mm / o 92 mm 

(3 5/64" / 3 5/8") 

RA/RB 

Fig. 13: VEGABAR 74 hygienic fitting: CC = Tri-Clamp 11/2", CA = Tri-Clamp 2", LA = hygienic fitting with compression nut 
F40, TA = Tuchenhagen Varivent DN 32, TB = Tuchenhagen Varivent DN 25, RA/RB = bolting DN 40/DN 50 according to 
DIN 11851 
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VEGABAR 74 - hygienic fitting 2 

SW 75 mm 

(2 61/64.,) 

G1A 

KA 

(5 29/32") 

AB 

(3 47/64") 

KH 

(3 25/64") 

SD/SE 

(4 9/64°) 

AA 

Fig. 14: VEGABAR 74 KA/KH = cone DN 40, AA = DRD, SD/SE = Anderson 3" long/short fitting 
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VEGABAR 74 - flange connection 

c-- 

U, 
N 
N 

E 
E 
tr)_ 

N 
a) 

d2 

0 41,6 mm 

(1 41/64 ") 

, 

d4 

k 

D 

EA, FB, FE, FO, FH, Fl d5 

TV TS 

ED DN PN D b k d2 d4 f R L d5 

EA 40 40 5 29/32" 45/64" 4 21/84" 4x0 45/64" 3 15/32. 1/8" - - 

FB 50 40 6 1/2" 25/32" 4 59/84" 4x0 45/84" 4 1/84" 118.. - - 

FE 80 40 7 718.. 15/16" 6 19/84" 8xo 45/64" 5 7/16" 1/8" - 
- 

C.) " lbs D b k d2 d4 f R L d5 

FQ 1 1/2" 150 5" 11/16" 314/18" 4x0 5/8" 2 7/8" 1/8" - - 

FH 2" 150 6" 3/4" 4 3/4" 4X0 5/8" 3 5/8" 1/8" - - 

F1 3" 150 7 1/2" 3/4" 6 4x0 5/8" 6 1/8" - - 

© DN PN D b k d2 d4 f R L d5 

TV 50 40 6 1/2" 25/32" 459/84" 4x045/64" 41/84" 1/8" CI 1 1/2" 

TS 80 40 7 7/6" 15/16" 6 19/64" 8x0 45/64" 5 7/16" 1/8" 1 1/2" 

Fig. 15: VEGABAR 74 - flange connection 
1 Flange connection according to DIN 2501 
2 Flange fitting according to ANSI B16.5 
3 Flange with extension 
4 Order-specific 
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VEGABAR 74 - extension fitting for paper industry 

E 
E 

1.0 

E 
E 
co 

o 85 mm 

041,6mm 
(1 41/64.) 

(311/32") 

014mm 

(3%4") 

048 mm 

(1 57/64") 

0115mm 
(4 17/32.) 

FT/EV 

E 
(0 

o 41,6 mm 

E 
E 
co 

E 

N 

,03 (1 41/64 

0115mm 
(4 17621 

038 mm 

(1 1/2 ") 

EG 

64,5 mm 

(235/64") 

Fig. 17: VEGABAR 74 - extension fitting for paper industry: EV/FT = absolutely flush for pulper (EV 2-times flattened), EG 
extension for ball valve fitting (L = order-specific) 
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10.3 Industrial property rights 

10.4 Trademark 

VEGA product lines are global protected by industrial property rights. 
Further information see http://www.vega.com. 
Only in U.S.A.: Further information see patent label at the sensor housing. 

VEGA Produktfamilien sind weltweit geschOtzt durch gewerbliche Schutzrechte. 
Nahere Informationen unter http://www.vega.com. 

Les lignes de produits VEGA sont globalement protegees par des droits de 
propriete intellectuelle. 
Pour plus d'informations, on pourra se referer au site http://www.vega.com. 

VEGA lineas de productos estan protegidas por los derechos en el campo de la 

propiedad industrial. 
Para mayor informaciOn revise la pagina web http://www.vega.com. 

npogykumm cppipmbi BETA 3a44liu.laKrrcR no Bcemy tvimpy npasamm Ha 

viHTennekTyaribHylo CO6CTBeHHOCTb. 

ganbileCiwpo iiHcipopmai.Amo cm-rpm-re Ha cadre http://www.vega.com. 

VEGA *P17± ErI±BPSA-01,Ritr tRar - M<http://www.vega.com>. 

All brands used as well as trade and company names are 
property of their lawful proprietor/originator. 
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VEGA Grieshaber KG 
Am Hohenstein 113 
77761 Schiltach 
Germany 
Phone +49 7836 50-0 
Fax +49 7836 50-201 
E-mail: info@de.vega.com 
www.vega.com 

ISO 9001 

CE 
All statements concerning scope of delivery, application, 
practical use and operating conditions of the sensors and 
processing systems correspond to the information avail- 

able at the time of printing. 

© VEGA Grieshaber KG, Schiltach/Germany 2007 

Subject to change without prior notice 28432-EN-070718 
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2.15 

TECHNICAL DATA SHEET 

For 

SEWAGE PUMP STATION SP210 
Nudgee Beach 

Equipment Type: Wet Well Level Transmitter 

Location: Common Control 

Model Numbers: FMX167 

Manufacturer: Endress & Hauser 

Supplier: Unit 8/277 Lane Cove Rd 
North Ryde 
NSW 
2113 
Tel: 02 8877 7000 
Fax: 02 8877 7099 
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Level Pressure Temperature Liquid 
Analysis 

Technical Information 

Registration System Services 
Components 

Solutions 

Waterpilot FMX1 67 
Hydrostatic Level Measurement 
Reliable and rugged level probe with ceramic measuring cell 
Compact device for level measurement in fresh water, wastewater 
and saltwater 

TI35 I P/00/en/02.08 

Applications 

The Waterpilot FMX167 is a pressure sensor for 

hydrostatic level measurement. Three versions of 

FMX167 are available at Endress+Hauser: 
FMX167 with an outer diameter = 22 mm 
(0.87 inch): Version very suitable for drinking water 
applications and for use in probe tubes with small 
diameters 
FMX167 with an outer diameter = 42 mm 
(1.66 inch): Heavy version and very easy to clean 
thanks to the flush-mounted diaphragm. Very suitable 
for wastewater and sewage treatment plants 
FMX167 with an outer diameter = 29 mm 
(1.15 inch): Resistant version for use in saltwater and 
very suitable for applications on ships (e.g. ballast 
water tanks) 

Your benefits 

High mechanical resistance to overload and aggressive 
media 
High-precision and long-term stability ceramic 
measuring cell 

Resistant to climatic changes thanks to potted 
electronics and 2-filter pressure compensation system 
4...20 mA output signal with integrated 
overvoltage protection 
Simultaneous level and temperature measurement by 
optional integrated temperature sensor Pt 100 
Drinking water approval: KTW, NSF, ACS 

Certified to ATEX, FM and CSA 

Marine approval: GL, ABS 

Complete measuring point solutions through 
comprehensive accessories 

Endress+Hauser 
People for Process Automation 
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Waterpilot FMX167 

Table of contents 

Function and system design 3 
Device selection 3 

Measuring principle 4 
Measuring system 5 

Input 7 
Measured variable 7 

Measuring range 7 

Input signal 7 

Output 7 

Output signal 7 

Load 7 

Power supply 8 

Electrical connection 8 

Supply voltage 9 

Cable specifications 
9 

Power consumption 9 

Current consumption 9 

Residual ripple 9 

Performance characteristics 10 
Reference operating conditions 10 

Maximum measured error 10 

Long-term stability 10 

Influence of medium temperature on the hydrostatic level 

measurement of FMX167 10 

Warm-up period 10 

Rise time 10 

Settling time 10 

Installation 11 

Installation instructions 11 

Environment 12 
Ambient temperature range 12 

Storage temperature 12 

Degree of protection 12 

Electromagnetic compatibility (EMC) 12 

Overvoltage protection 12 

Process 12 

Medium temperature range 12 

Medium temperature limits 13 

Mechanical construction 13 
Dimensions of level probe 13 

Dimensions of suspension clamp 14 
Dimensions of extension cable mounting screws 14 
Dimensions of the terminal box IP 66/IP 67 with filter 15 

Dimensions of temperature transmitter TMT181 15 

Weight 15 

Material 16 

Extension cable 16 

Terminals 16 

Certificates and approvals 17 
CE approval 17 

Ex approval, type of protection 17 

Drinking water approval 
(for FMX167 with do = 22 mm (0.87 inch)) 17 

Marine approval 17 

External standards and guidelines 17 
Registered trademarks 17 

Ordering information 18 
FMX167 18 

FMX167 (continued) 19 

Accessories 19 
Suspension clamp 19 
Terminal box 19 

Additional weight (for FMX167 with 
do = 22 mm (0.87 inch) and do = 29 mm (1.15 inch)) 19 

Temperature transmitter 19 

Extension cable mounting screw 19 
Terminals 19 

Test adapter (for FMX167 with 
do = 22 mm (0.87 inch) and do = 29 mm (1.15 inch)) 20 

Documentation 20 
Field of Activities 20 
Technical Information 20 
Operating Instructions 20 
Safety Instructions 20 
Installation/Control Drawings 20 
Drinking water approval 20 

2 Endress+Hauser 

SP210 Parkland Street Nudgee SPS Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1024 Active 10/12/2014 Page 477 of 598



Waterpilot FMX167 

Function and system design 

Device selection 

Waterpilot FMX167 

P01-114X167.-16-a-u-xx-002 POI-FMX167:1-16-...-xx-003 POI -F114)8167.-16-...-.-004 

Field of application Hydrostatic level measurement in deep 

wells e.g. drinking water 
Hydrostatic level measurement in 

wastewater 
Hydrostatic level measurement in 

saltwater 

Process connection - Suspension clamp 
- Extension cable mounting screw with Cl 1/2 A or 1 1/2 NPT thread 

Outer diameter do 22 mm (0.87 inch) 42 mm (1.66 inch) Max. 29 mm (1.15 inch) 

Seals - FKM Viton 
- EPDM') 

- FKM Viton - FKM Viton 

- EPDM 

Measuring ranges - Nine fixed pressure measuring ranges in bar, mH20, psi and ftH20, 
from 0...0.1 bar to 0...20 bar (0...1 mH2O to 0...200 mH20/ 
0...1.5 psi to 0...300 psi/0...3 ftH2O to 0...600 ftH20) 

- Customer-specific measuring ranges; factory-calibrated 

- Seven fixed pressure measuring 
ranges in bar, mH2O, psi and ftH20, 
from 0...0.1 bar to 0...4 bar 

(0...1 mH2O to 0...40 mH2O/ 
0...1.5 psi to 0...60 psi/ 
0...3 ftH2O to 0...150 ftH20) 

- Customer-specific measuring 

ranges; factory-calibrated 

Overload Up to 40 bar (580 psi) Up to 25 bar (362 psi) 

Process temperature -10...+70°C (-14...+158°F) 0...+50°C (+32.. 122°F) 

Ambient temperature range -10...+70°C (-14...+158°F) 0...+50°C (+32...+122°F) 

Maximum measured error ±0.2 % of upper range value (URV) 

Supply voltage 10...30 V DC 

Output 4...20 mA 

Options - Drinking water approval 

- Integrated Pt 100 temperature 

sensor 

- Integrated Pt 100 temperature 

sensor and temperature transmitter 
TMT181 (4...20 mA) 

- Marine approval 

- Integrated Pt 100 temperature 

sensor 

- Integrated Pt 100 temperature 
sensor and temperature transmitter 
TMT181 (4...20 mA) 

- Marine approval 

- Integrated Pt 100 temperature 

sensor 

- Integrated Pt 100 temperature 
sensor and temperature transmitter 
TMT181 (4...20 mA) 

- Marine approval 

Specialties - Integrated overvoltage protection 
- Large selection of approvals, including ATEX II 2 G, FM and CSA 

- High-precision, long-term stable and rugged ceramic measuring cell 

1) Recommended for drinking water applications, not suitable for use in hazardous areas 
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Waterpilot FMX167 

Measuring principle The ceramic measuring cell is dry, i.e. pressure acts directly on the rugged ceramic diaphragm of Waterpilot 
FMX167 and causes it to move by max. 0.005 mm. 
The effects of air pressure on the liquid surface are transferred via a pressure compensation tube through the 
extension cable to the rear of the ceramic diaphragm and compensated. Pressure-dependent changes in 

capacitance caused by diaphragm movement are measured at the electrodes of the ceramic carrier. The 
electronics convert the movement into a pressure-proportional signal which is linear to the medium level. 

FMX1b7 measuring principle 

1 Ceramic measuring cell 
2 Pressure compensation tube 
h Level height 
p Total pressure = hydrostatic pressure + atmospheric pressure 
p Medium density 
g Gravitational acceleration 
phyd Hydrostatic pressure 

Patin Atmospheric pressure 

Temperature measurement with optional Pt 100 

Endress+Hauser offers an optional 4-wire Pt 100 resistance thermometer for Waterpilot FMX167 to measure 
level and temperature simultaneously. The Pt 100 belongs to Accuracy Class B to DIN EN 60751. 

Temperature measurement with optional Pt 100 and temperature transmitter TMT181 

To convert the Pt 100 signal to a 4...20 mA signal, Endress+Hauser also offers the TMT181 temperature 
transmitter. 
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Waterpilot FMX 1 67 

Measuring system The complete standard measuring system consists of Waterpilot FMX167 and a transmitter power supply unit 
with supply voltage of 10...30 V DC. 

Example for other measuring point solutions with transmitter and possible evaluation units from 
Endress+Hauser: 

co 

4...20 mA 

1 

tlR 

0 

0 

OP 

OP 

RN22 N RTA421 

OP 

RIA250 

RMA421 

OP 

OP 

RMA422 

RIA452 

ams11111 

OP 

Ecograph Memograph 

Alphalog 

I 1111.1i1 

OP 

OP 

Power 
supply 

Power 
supply 

Power 
supply 

Power 
supply 

POTJUI6 rx-14-n-u-i1414 

Application examples with FMX167 

OP Overvoltage protection e.g. HAW ftvm Endress+Hauser 

1. Simple cost-effective measuring point solution: Power supply of Waterpilot in hazardous and non- 
hazardous areas using RN221N active barrier. 
Power supply and additional control of two consumers, e.g. pumps, via limit switch RTA421 with onsite 
display. 

2. Power supply, onsite display, two switch outputs and a signal adaptation (turn down) are integrated in 

evaluation devices RMA421 (for mounting on hat rails) and RIA250 (for panel mounting). The evaluation 
unit RMA421 also has a trend recognition function, e.g. optimizing pump control in stormwater overflow 
basins. This function detects and evaluates changes in a measurable value within a specific time period. 

3. If several pumps are used, pump life can be prolonged by alternate switching. With alternating pump 
control, the pump which was out of service for the longest period of time is switched on. The evaluation 
units R1A452 (for panel mounting) and RMA422 (for mounting on hat rails) offer this function as well as 
several others. 

4. State-of-the-art recording technology with monitor recorders from Endress+Hauser, e.g. Ecograph, 
Memograph or hardcopy recorders such as Alphalog for documenting, monitoring, visualizing and 
archiving. 
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Waterpilot FMX167 

A EA. 

!I 

111 
Is 

qir 

Pt 100 

8 
4...20 mA 

hOP 

Temperature 

4...20 mA 

Level // P 

RMA421 RIA250 

RMA422 

OP 

Power 
supply 

Power 
supply 

Power 
supply 

POI-FMXIO7n- 14- n -n -n-03S 

Application examples with FMX1O7 with Pt 100 

OP Overvoltage protection e.g. HAW from Endress+Hauser 

5. If you want to measure, display and evaluate temperature as well as level, e.g. to monitor temperature in 

fresh water to detect temperature limits for germ formation, you have the following options: 
The optional temperature transmitter can convert the Pt 100 signal into a 4...20 mA signal and transfer 
it to any customary evaluation unit. Evaluation devices RMA421, R1A250 and RIA452 also offer a direct 
input for the Pt 100 signal. 

6. If you want to detect and evaluate level and temperature with one device, choose the evaluation unit 
RMA422 with two inputs. It even includes the mathematical operation for linking the input signals. 
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Waterpilot FMX167 

Input 

Measured variable FMX167 + Pt 100 (optional) 

Hydrostatic pressure of a liquid 
Pt 100: Temperature of a liquid 

Temperature transmitter (optional) 

Temperature 

Measuring range Nine fixed pressure measuring ranges in bar, mH2O, psi and ftH2O; 

-> Page 18, "Ordering information" Section 

Customer-specific measuring ranges; factory-calibrated 
Temperature measurement from -10...+70°C (+14...+158°F) (optional with Pt 100) 

Input signal FMX167 + Pt 100 (optional) 

Change in capacitance 

Pt 100: Change in resistance 

Output 

Temperature transmitter (optional) 

Pt 100 resistance signal, 4-wire 

Output signal FMX167 + Pt 100 (optional) 

FMX167: 4...20 mA for hydrostatic pressure 

measured value, two-wire 
Pt 100: Temperature-dependent resistance of 

Pt 100 

Temperature transmitter (optional) 

4...20 mA for temperature measured value, two- 
wire 

Load FMX167 + Pt 100 (optional) 

Ub- 10 V 
R 

1°1 0 .0225 A 
< 2 0.09 I - Radd - 

R,0, = 

Radd = 

Ub = 

= 

POI-FMX1071x-16-11-u-lx-000 

Temperature transmitter (optional) 

Ub -8 V 

R10t 5 0.025 A Radd 

Max. load resistance (n( 
Additional resistances such as resistance of evaluating device and/or display instrument, 
line resistance PI 
Supply voltage IV] 

Simple length of extension cable (cable resistance per wire < 0.09 /Om) 

_B- 
[P] 
888 

666 

444 

222 

10 15 20 25 30 0 B 

POI-FMX107ta-05-11-as -xx-031 

Load chart FMXIO7 for estimating load resistance. 

Subtract the additional resistances, e.g. resistance of 
extension cable, from the calculated value as shown in 

the equation. 

_B- 
P] 

1080 

880 

680 

480 

280 

80 

POI-FMX167a1-16-12-ax-ra<01 

8 10 15 20 25 30 35 UB 

POI-FMX10721-05-xt-ax-sa-003 

Load chart temperature transmitter for estimating load 
resistance. Subtract the additional resistances from the 
calculated value as shown in the equation. 
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Waterpilot FMX 1 67 

Power supply 

Electrical connection 

Note! 

When using the measuring device in hazardous areas, national standards and regulations as well as the Safety 

Instructions (XAs) or Installation or Control Drawings (ZDs) have to be observed. -> See also Page 20, "Safety 

Instructions" and "Installation/Control Drawings" Sections. 
Reverse polarity protection is integrated in the Waterpilot FMX167 and in the temperature transmitter 
TMT181. Changing the polarities has no impact on operation. 
The cable must end in a dry room or in a proper terminal box. For installation outside, use the terminal box 
(IP 66/IP 67) with a GORE-TEX® filter from Endress+Hauser. The terminal box can be ordered using the 
order code of FMX167 (-> see Page 18, "Ordering information" Section) or an accessory (order number: 
52006252). 

Waterpilot FMX167, standard 

'kr 

0 

10...30 V DC 
-117 

4...20 mA T 
T 
R 

FMX167 

POI FMX1671,04-u-12-1z-0013 

Waterpilot FMX167 with Pt 100 

c, 

10..30 V DC 

4...20 mA T 
R1 

RD BK YE BU 

FMX167 

101-FMX1672x-04-u-ax-xx-000 

FMXI67 electrical connection, versions "7" or "3" for FMX167 electrical connection with Pt 100, 

Feature 70 "Additional options" in the order code (-> see versions "1" or "4" for Feature 70 "Additional options" in 
Page 18). the order code (-> see Page 18). 

Waterpilot FMX167 with Pt 100 and TMT181 temperature transmitter (4...20 mA) 

FMX167 with Pt 100 and TMT181 temperature transmitter (4...20 mA), 
version "5" for Feature 70 in the order code (- see Page 18). 

1 Not for FMX167 with outer diameter = 29 mm (1.15 inch) 

Wire colors: RD = red, BK = black, WH = white, YE = yellow, BU = blue, BR = brown 

P01 -FM116711x-04-11-xx-xx-0)7 
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Waterpilot. FMX167 

Supply voltage 

Note! 

When using the measuring device in hazardous areas, national standards and regulations as well as the safety 
instructions (XAs) or Installation or Control Drawings (ZDs) have to be observed. -4 See also Page 20, "Safety 
Instructions" and "Installation/Control Drawing' Sections. 

FMX167 + Pt 100 (optional) 

FMX167: 10...30 V DC 
Pt 100: 10...30 V DC 

Temperature transmitter (optional) 

8...35 V DC 

Cable specifications FMX167 + Pt 100 (optional) 

Commercially available instrument cable 
Terminals, terminal housing FMX167: 
0.08...2.5 mm2 

If the Pt 100 signal is directly connected 
to a display and/or evaluation unit, we 
recommend the use of a shielded cable. 

Temperature transmitter (optional) 

Commercially available instrument cable 
Terminals, terminal housing FMX167: 
0.08...2.5 mm2 

Connection, transmitter: Max. 1.75 mm2 

Power consumption FMX167 + Pt 100 (optional) 

5_ 0.675 W at 30 V DC 

Temperature transmitter (optional) 

s_ 0.875 W at 35 V DC 

Current consumption FMX167 + Pt 100 (optional) 

Max. current consumption: 5_ 22.5 mA 

Min. current consumption: 3.5 mA 

Pt 100: 5_ 0.6 mA 

Temperature transmitter (optional) 

Max. current consumption: 5_ 25 mA 

Min. current consumption: 3.5 mA 

Pt 100 via temperature transmitter: s 0.6 mA 

Residual ripple FMX167 + Pt 100 (optional) 

No effect for 4...20 mA signal up to ±5 % 

residual ripple within permissible range 

Temperature transmitter (optional) 

U 5 V at UB 13 V, fx = 1 kHz 
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Waterpilot FMX167 

Performance characteristics 

Reference operating 
conditions 

FMX167 + Pt 100 (optional) 

DIN EN 60770 Tu = 25°C (77°F) 

Temperature transmitter (optional) 

Calibration temperature 23°C ± 5 K (73°F ± 5 K) 

Maximum measured error FMX167 + Pt 100 (optional) 

Non-linearity including hysteresis and non- 
repeatability as per DIN EN 60770: 
±0.2% of upper range value (URV) 

Pt 100: Max. ±0.7 K 

(Class B to DIN EN 60751) 

Temperature transmitter (optional) 

±0.2 K 

With Pt 100: Max. ±0.9 K 

Long-term stability FMX167 + Pt 100 (optional) 

±0.1% of upper range value (URL) per year 

Temperature transmitter (optional) 

0.1 K per year 

Influence of medium 
temperature on the 
hydrostatic level 
measurement of FMX167 

Thermal change in zero signal and output span 
for typical application temperature range 0...+30°C (+32...+86°F): 
±0.4% (±0.5%)* of the upper range limit (URL) 

Thermal change in zero signal and output span 
for the entire medium temperature range -10...+70°C (+14...+158°F): 
±1.0% (±1.5%)* of the upper range limit (URL) 

Temperature coefficient (TK) of zero signal and output span: 

0.15%/10 K (0.3%/10 K)* of the upper range limit (URL) 

* Specifications for sensors 0.1 bar (1 mH2O, 1.5 psi, 3 ftH20) and 0.6 bar (6 mH2O, 10 psi, 20 ftH2O) 

Warm-up period FMX167 + Pt 100 (optional) 

20 ms 

Temperature transmitter (optional) 

4s 

Rise time FMX167 + Pt 100 (optional) 

FMX167: 80 ms 
Pt 100: 160 s 

Settling time FMX167 + Pt 100 (optional) 

FMX167: 150 ms 
Pt 100: 300 s 
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Waterpilot FMX167 

Installation 

Installation instructions 

ck, 

POI-FMX167n-11-n-,z -11-003 

Installation examples, here shown with FMX167 with an outer diameter = 22 mm (0.87 inch) 

1 Extension cable mounting screw can be ordered via order code or as an accessory, -4 see Page 14 and 19 

2 Terminal housing can be ordered via order code or as an accessory, -> see Page 15 and 19 

3 Extension cable bending radius > 120 mm (4.72 inch) 
4 Suspension clamp can be ordered via order code or as an accessory, -> see Page 14 and 19 

5 Extension cable up to 300 m (384 ft), for max. length -+ see Page 16, "Extension cable" Section 
6 Guide tube for FMX167 with outer diameter = 22 mm (0.87 inch) internal diameter > 23 mm (0.91 inch) 
7 Additional weight can be ordered as an accessory for FMX167 with outer diameter = 22 mm (0.87 inch) and 

29 mm (1.15 inch), -> see Page 19 

8 Protection cap 

Note! 
A sideways movement of the level probe can lead to measuring errors. Therefore install the probe at a point 
free from flow and turbulence, or use a guide tube. The internal diameter of the guide tube should be at least 
1 mm (0.04 inch) bigger than the outer diameter of the selected FMX167. 
The cable must end in a dry room or in a proper terminal box. The terminal box from Endress+Hauser 
provides optimum humidity and climatic protection and is suitable for outdoor installation. 
Protective cap: to avoid mechanical damage to the measuring cell, the device is provided with a protective 
cap, which should not be removed during transport and installation. 
After shortening of the cable, the filter must be re-fitted on the pressure compensation hose. 
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Waterpilot FMX 1 67 

Environment 

Ambient temperature 
range 

FMX167 + Pt 100 (optional) 

FMX167 with outer diameter 
= 22 mm (0.87 inch) and 42 mm (1.66 inch): 
-10...+70°C (+14...+158°F) 
(= medium temperature) 
FMX167 with outer diameter 
= 29 mm (1.15 inch): 0...+50°C (+32...+122°F) 
(= medium temperature) 

Temperature transmitter (optional) 

-40...+85°C (-40...+185°F) 

Storage temperature FMX167 + Pt 100 (optional) 

-40...+80°C (-40...+185°F) 

Temperature transmitter (optional) 

-40...+100°C (-40...+212°F) 

Degree of protection FMX167 + Pt 100 (optional) 

IP 68, permanently hermetically sealed 
Optional terminal box: IP 66/IP 67 

Temperature transmitter (optional) 

IP 00, moisture condensation permissible 
When mounted in the optional terminal boxes: 
IP 66/IP67 

Electromagnetic 
compatibility (EMC) 

FMX167 + Pt 100 (optional) 

Interference emission to EN 61326 Class B 

equipment, interference immunity to EN 61326 
Appendix A (Industrial) 
Maximum deviation: < 0.5% of span 

Temperature transmitter (optional) 

Interference emission to EN 61326 Class B 

equipment, interference immunity to EN 61326 
Appendix A (Industrial) 

Overvoltage protection FMX167 + Pt 100 (optional) 

Integrated overvoltage protection to EN 61000-4-5 
1.2kV 

Install overvoltage protection 1.2 kV, external if 

necessary 

Process 

Temperature transmitter (optional) 

Install overvoltage protection, external if necessary. 

Medium temperature range FMX167 + Pt 100 (optional) 

FMX167 with outer diameter 
= 22 mm (0.87 inch) and 42 mm (1.66 inch): 
-10...+70°C (+14...+158°F) 
FMX167 with outer diameter 
= 29 mm (1.15 inch): 0...+50°C (+32...+122°F) 

Temperature transmitter (optional) 

-40...+85°C (-40...+185°C) (= ambient temperature), 
install temperature transmitter outside medium. 
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Waterpilot FMX167 

Medium temperature limits FMX167 + Pt 100 (optional) 

FMX167 with outer diameter 
= 22 mm (0.87 inch) and 42 mm (1.66 inch): 
-20...+70°C (-4...+158°F) 
FMX167 with outer diameter 
= 29 mm (1.15 inch): 0...+50°C (+32...+122°F) 

(You may operate the FMX167 in this temperature 
range. The specification can then be exceeded, e.g. 
measuring accuracy). 

Mechanical construction 

Dimensions of level probe 

Versions of FMX167 

/ FMX167, version "A" or "D" for Feature 30 "Probe tube" in the order code (-> see Page 18) 

2 FMX167, version "B" for Feature 30 "Probe tube" in the order code (-+ see Page 18) 

3 FMX167, version "C" for Feature 30 "Probe tube" in the order code (-÷ see Page 18) 

4 Pressure compensation tube 
5 Extension cable 

6 Protection cap 
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Waterpilot FMX167 

Dimensions of suspension 
clamp 

Suspension clamp, version 2 for Feature 20 "Connection" in the order code (-> see Page 18) 

Dimensions of extension cable 
mounting screws 

POI-FMX167xx-Oto-n-az-v-000 

Extension cable mounting screws 

1 Extension cable mounting screw C 1 1/2 A, version "3" for Feature 20 "Connection" in the order code (-> see 

Page 18) 

2 Extension cable mounting screw 1 1/2 NPT, version "4" for Feature 20 "Connection" in the order code (-4 see 

Page /8) 
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Waterpilot FMX167 

Dimensions of the terminal 
box IP 66/IP 67 with filter 

Terminal box 

Version "3", "4" or "5" for Feature 70 "Additional options" in the order code see Page 18) 

/ Dummy plug M 20x1.5 
2 CORE-TEA4 filter 
3 Terminals for 0.08...2.5 mm2 

Dimensions of temperature 
transmitter TMT181 

Temperature transmitter TMTI 81 (4..20 mA) 

Version "S" for Feature 70 "Additional options" in the order code see Page 18). The temperature transmitter can be 

used in non-hazardous areas and for Ea nA. 

Weight Level probe, outer diameter = 22 mm (0.87 inch): 290 g 

Level probe, outer diameter = 42 mm (1.66 inch): 1150 g 

Level probe, outer diameter = 29 mm (1.15 inch): 340 g 

Extension cable PE: 52 g/m 
Extension cable FEP: 108 g/m 
Suspension clamp: 170 g 

Extension cable mounting screw G 1 1/2 A: 770 g 

Extension cable mounting screw 1 1/2 NPT: 724 g 

Terminal box: 235 g 

Temperature transmitter: 40 g 

Additional weight: 300 g 
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Waterpilot FMX167 

Material Level probe 
Level probe, outer diameter = 22 mm (0.87 inch): 1.4435 (AISI 316L) 
Level probe, outer diameter = 42 mm (1.66 inch): 1.4435 (AISI 316L) 
Level probe, outer diameter = 29 mm (1.15 inch): 
- Level probe: 1.4435 (AISI 316L) 
- Sensor sleeve: PPS (polyphenylene sulfide) 
- Heat-shrink sleeve/cover: Polyolefin 
Metal does not come into contact with the medium. 
Process ceramic: A1203 aluminium oxide ceramic 
Seal (internal): EPDM or Viton 
Protective cap: 
- PE-HD (high-density polyethylene) for FMX167 with outer diameter = 22 mm and 29 mm (0.87 inch and 

1.15 inch). 
- PFA (perfluoralkoxy) for FMX167 with outer diameter = 42 mm (1.66 inch). 
Extension cable insulation: Either PE-LD (low density polyethylene) or FEP (fluorinated ethylene propylene). 
For more information, see the next Section - "Extension cable" 

Suspension clamp: 1.4404 (AISI 316L) and glass fiber reinforced PA (polyamide) 
Extension cable mounting screw G 1 1/2 A: 1.4301 (AISI 304) 
Extension cable mounting screw 1 1/2 NPT: 1.4301 (AIS1 304) 
Terminal box: PC ( polycarbonate) 
Temperature transmitter: Housing PC (polycarbonate) 

Extension cable PE extension cable 
Slip-resistant extension cable with strain-relief members made of Dynemo; shielded using aluminium-coated 
film; insulated with polyethylene (PE), black; copper wires, twisted 
Pressure compensation tube with Teflon filter 

FEP extension cable 
Slip-resistant extension cable; shielded using galvanized steel wire netting; insulated with fluorinated 
ethylene propylene (FEP), black; copper wires, twisted 
Pressure compensation tube with Teflon filter 

Cross-section of PE and FEP extension cable 
Total outer diameter: 8.0 mm ± 0.25 mm (0.315 inch ± 0.0098 inch) 
FMX167: 3 x 0.227 mm2 + pressure compensation tube with Teflon filter 
FMX167 with Pt 100 (optional): 7 x 0.227 mm2 + pressure compensation tube with Teflon filter 

Pressure compensation tube with Teflon filter: 
Outer diameter = 2.5 mm (0.098 inch), internal diameter = 1.5 mm (0.059 inch) 

Cable resistance of PE and FEP extension cable 
Cable resistance per wire: < 0.09 0./m 

Cable length of PE and FEP extension cable 
Please also refer to Page 7, "Load" Section. 
When using the measuring device in hazardous areas, national standards and regulations as well as the safety 
instructions (XAs) or Installation or Control Drawings (ZDs) have to be observed. -> See also Page 20, "Safety 

Instructions" and "Installation/Control Drawings" Sections. 

Further technical data of PE and FEP extension cable 
Minimum bending radius: 120 mm (4.72 inch) 
Tensile strength: max. 950 N 

Cable extraction force: 450 N 

(The extension cable could be extracted from the level probe at a tensile force of 450 N.) 

Resistance to UV light 
PE: approved for use with drinking water 

Terminals 3 standard terminals in terminal box 
4-terminal strip can be ordered as accessory, Order No. 52008938 
Wire cross-section 0.08...2.5 mm2 
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Waterpilot FMX167 

Certificates and approvals 

CE approval By attaching the CE symbol, Endress+Hauser confirms that the instrument fulfills all the requirements of the 
relevant EC directives. 

Ex approval, 
type of protection 

ATEX II 2 G EEx ia IIC T61 

ATEX II 3 G EEx nA II T6 
FM: IS, Class I, Division 1, Groups A-Di 
CSA: IS, Class I, Division 1, Groups A-Di 

Oniy for Waterpilot FMX167 without Pt 100 

Waterpilot FMX167 with outer diameter = 22 mm (0.87 inch) is only suitable for use in 

hazardous areas with the RCM Viton seal. 

All explosion protection data are contained in separate explosion protection documentation which you can also 

request. Explosion protection documents are supplied as standard for all devices approved for use in explosion 
hazardous areas. --> See also Page 20, "Safety Instructions" and "Installation/Control Drawings" Sections. 

Drinking water approval KTW certificate 
(for FMX167 NSF 61 approval 
with do = 22 mm (0.87 inch)) ACS approval 

Marine approval GL approval 
ABS approval 

External standards and 
guidelines 

DIN EN 60770 (IEC 60770): 
Transmitters for use in industrial-control systems 
Part 1: Methods for performance evaluation 

DIN 16086: 
Electrical pressure measuring instruments, 
pressure sensors, pressure transmitters, 
pressure measuring instruments, concepts, specifications on data sheets 

EN 61326 (IEC 61326-1): 
Electrical equipment for measurement, control and laboratory use - EMC requirements 

Registered 
trademarks 

GORE-TEX® 

Registered trademark of W.L. Gore & Associates, Inc., USA 

Endress+Hauser 17 
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Waterpilot FMX167 

Ordering information 

F/V1X167 10 Approval 
A Version for non-hazardous area 

B ATEX II 2 G EEx is IIC TO 

C ATEX II 3 G EEx nA II T6 

S FM IS, Class I, Division 1, Groups A- D 

E CSA IS, Class I, Division I, Groups A -D 
F CSA General Purpose 

20 Connection 

2 

3 

4 

Probe cable 

Suspension clamp, A151 3I6L 

Cable mounting screw G I 1/2, AISI 304 

Cable mounting screw NPT 1 1/2, AISI 304 

30 Probe tube: 
A 

B 

C 

D 

Outer diameter d = 22 mm (0.87 inch), AISI 3I6L 

Outer diameter d = 42 mm (1.66 inch), flush mount, AISI 3I6L 

Outer diameter d = 29 mm (1.15 inch), AISI 3I6L with heat-shrink sleeve PPS/polyolefin for saltwater 
applications 

Outer diameter d = 22 mm (0.87 inch), AISI 3I6L + drinking water approval KTW/NSF/ACS 
(can only be selected in conjunction with EPDM seal and PE probe cable) 

40 Measuring range: 
Measuring 

BA 

BB 

BC 

BD 

BE 

BF 

BG 

BH 

BK 

PA 

PB 

PC 

PD 

PE 

PF 

PG 

PH 

PK 

W 

range 

0...0.1 bar 

0...0.2 bar 

0...0.4 bar 

0...0.6 bar 

0...1.0 bar 

0...2.0 bar 

0...4.0 bar 

0...10.0 bar 

0...20.0 bar 

0...1.5 psi 

0...3 psi 

0...6 psi 

0...10 psi 

0...15 psi 

0...30 psi 

0...60 psi 

0...150 psi 

0...300 psi 

Adjusted to customer specifications 
upper range value: 0.1 

Measuring 

MA 

MB 

MC 

MD 

ME 

MF 

MG 

MH 

MK 

FA 

FB 

FC 

FD 

FE 

FF 

FG 

FH 

FK 

bar (I mH2O, 

range 

0...1 mH20 

0...2 mH20 

0...4 mH20 

0...6 mH20 

0...10 mH20 

0...20 mH20 

0...40 mH20 

0...100 mH2O 

0...200 mH20 

0...3 ftH2O 

0...6 ftH2O 

0...15 ftH2O 

0...20 ftH20 

0...30 ftH20 

0...60 ftH20 

0...150 ftH2O 

0...300 ftH2O 

0...600 ftH2O 

from 0 to (upper 
1.5 psi, 3 ftH20) to 

Max. overload 

5 bar 

5 bar 

7 bar 

10 bar 

10 bar 

18 bar 

25 bar 

40 bar 

40 bar 

73 psi 

73 psi 

101 psi 

145 psi 

145 psi 

261 psi 

362 psi 

580 psi 

580 psi 

range value) in (unit), 
20 bar (200 m2H0, 300 

Vacuum 
resistance 

0 barb, 

0 barb, 

0 barsb, 

0 barbs 

0 barb, 

0 barbs 

0 barb, 

0 barb, 

0 barb, 

0 bare,, 

0 barb, 

0 barbs 

0 barb, 

0 barb, 

0 barb, 

0 barb, 

0 barb, 

0 barbs 

psi, 600 ft2H0) 

50 Sensor seal: 
I 

2 

FKM Viton 

EPDM 

60 Probe cable: 
A 

B 

C 

E 

F 

C 

I 

K 

L 

M 

N 

P 

... m, shortable, PE 

10 m, shortable, PE 

20 m, shortable, PE 

30 ft, shortable, PE 

60 ft, shortable, PE 

... ft, shortable, PE 

... m, shortable, FEP 

10 m, shortable, FEP 

20 m, shortable, FEP 

30 ft, shortable, FEP 

60 ft, shortable, FEP 

... ft, shortable, FEP 

FMX167 I Complete order code 

Ordering information for FMX167 continued on next page. 
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Waterpilot FMX167 

FMX167 (continued) 70 Additional option: 
7 Basic version 

S GL/ABS marine certificate 

1 Pt 100, 4-wire 

3 Terminal box IP66/67 

4 Terminal box IP66/67 + Pt 100, 4-wire 

5 Pt 100 + temperature transmitter TMT181, 2-wire, 4...20 mA = -20...+80°C 
(-4+l76°F) 

FMX167 I Complete order code 

Accessories 

Suspension clamp Endress+Hauser offers a suspension clamp for simple FMX167 mounting. -> See also Page 14. 

Material: 1.4404 (AISI 316L) and glass fiber reinforced PA (polyamide) 

Order number: 52006151 

Terminal box Terminal box IP 66/IP 67 with GORE-TEX® filter incl. 3 mounted terminals. 
The terminal box is also suitable for installing a temperature transmitter (Order No. 52008794) or for four 

additional terminals (Order No. 52008938). -> See also Page 15. 

Order number: 52006152 

Additional weight 
(for FMX167 with 
do = 22 mm (0.87 inch) and 
do = 29 mm (1.15 inch)) 

POI-FMX1671x-0,11-u-n-014 

To prevent sideways movement leading to 
measuring errors or to ensure that the device lowers 
into a guide tube, Endress+Hauser provides 
additional weights. 
You can screw several weights together. The weights 
are then attached directly to the FMX167. For 

FMX167 with outer diameter = 29 mm (1.15 inch), 
a maximum of 5 weights may be screwed on to 

FMX167. 
Material: 1.4435 (A151 316L) 
Weight: 300 g 

Order number: 52006153 

Temperature transmitter Temperature transmitter, 2-wire, preset for measuring range from -20...+80°C (-4...+176°F). 
This setting offers an easily displayable temperature range of 100 K. Note that the Pt 100 resistance 
thermometer is designed for a temperature range of -10...+70°C (+14...+158°F). -> See also Page 15. 

Order number: 52008794 

Extension cable mounting 
screw 

Endress+Hauser offers extension cable mounting screws to simplify the installation of the FMX167 and to 

close the measuring open. -* See also Page 14. 

Material: 1.4301 (AISI 304) 
Order number for extension cable mounting screw with G 1 1/2 A thread: 52008264 
Order number for extension cable mounting screw with 1 1/2 NPT thread: 52009311 

Terminals Four terminals in strip for FMX167 terminal box, suitable for wire cross-section of 0.08...2.5 mm2 
Order number: 52008938 

Endress+Hauser 19 
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Test adapter 
(for FMX167 with 
do = 22 mm (0.87 inch) and 
do = 29 mm (1.15 inch)) 

POI-FMX 1071a1-05-xkla-11-1:07 

Test adapter 

A Connection suitable for level probe FMX167 
B Connection compressed air hose, internal 

diameter, quick hose gland 4 mm (0.157 inch) 

Documentation 

Endress+Hauser offers a test adapter to simplify the 
function test of level probes. 
Note the maximum pressure for the compressed air 
hose and the maximum level probe overload. -> See 

also Page 18. 
The maximum pressure for the supplied quick hose 
gland is 10 bar (145 psi). 

Adapter material: 1.4301 (AISI 304) 
Quick hose gland material: Anodized 
aluminium 
Adapter weight: 39 g 

Order number: 52011868 

Field of Activities Pressure Measurement: FA004P/00/en 
Recording Technology: FA014R/09/de 
System Components: FA016K/09/en 

Technical Information Temperature Head Transmitter iTEMP PCP TMT181: T1070R/09/en 

Operating Instructions Waterpilot FMX167: BA231P/00/en 

Safety Instructions ATEX II 2 G EEx is IIC T6: XA131P/00/a3 
ATEX II 3 G EEx nA II T6: XA132P/00/a3 

Installation/ 
Control Drawings 

FM IS Class I, Div. 1, Groups A - D: ZD063P/00/en 
CSA IS Class I, Div. 1, Groups A - D: ZD064P/00/en 

Drinking water approval SD126P/00/a3 

Instruments International 

Endress+Hauser 
Instruments International AG 
Kaegenstrasse 2 

4153 Reinach 
Switzerland 

Tel.+41 61 715 81 00 
Fax+41 61 715 25 00 
www.endress.com 
info@ii.endress.com 

Endress+Ha user 
People for Process Automation 

TI35 I P/00/en/02.08 
CCS/FM+SGML 6.0 
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BRISBANE CITY 

$JELECTRIC 

BRISBANE CITY COUNCIL 

Sewage Pump Station SP210 

Nudgee Beach 

Contract : BW 70103-033 

Job Number : WT400075 

ELECTRICAL INSTALLATION 

OPERATIONS and MAINTENANCE MANUAL 

VOLUME 2 

INSTALLATION BY: 

SJ Electric (Qld) Pty Ltd 
19 Elliot Street 

Albion Qld 4010 

Telephone: 07 3256 1522 Fax: 07 3256 1533 
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SECTION Sewage Pump Station - SP210 Nudgee Beach 
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1. 
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1..1 General Workplace Health & Safety 
1..2 Project Overview 
1..3 Plant Maintenance 
1..4 Electrical Control System 
1..5 Control & Monitoring System 

Volume 1 

2. 

MANUFACTURER'S TECHNICAL DATA 

2.1 Terasaki XS 400 Circuit Breakers. 
2.2 Sprecher and Schuh CA-7Contactors. 
2.3 Critec TDS -180-4S-277 Surge Diverter 
2.4 Critec TDF-10A-240V Surge Filter. 
2.5 Critec DAR-275V Alarm Relay 
2.6 Crompton Phase Failure Relay. 
2.7 Multitrode MTR Level Relay 
2.8 Trio DR900-06A02-DO Radio. 
2.9 Polyphaser IS-50NX Impulse Suppressor. 
2.10 Powerbox Radio/DC converter. 
2.11 Powerbox Modem/DC converter. 
2.12 Multitrode Level Probe 
2.13 Danfoss VSD FC202 
2.14 Vega Delivery Pressure Transmitter 
2.15 Endress & Hauser Wet Well Level Transmitter 

Volume 2 

3. 

DRAWINGS 

Volume 2 

4. 

INSPECTION & TEST RESULTS 

Volume 2 

5. 

COMPLIANCE CERTIFICATES 
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Sewage Pump Station SP210 

Nudgee Beach 

Electrical Drawing List 1 

Site Installation 

Sheet No. Drawing No. Title 
00 486/5/7-0172-000 Site Cover Sheet 
01 486/5/7-0172-001 Power Distribution Schematic Diagram 
02 486/5/7-0172-002 Pump 01 Schematic Diagram 
03 486/5/7-0172-003 Pump 02 Schematic Diagram 
04 486/5/7-0172-004 Dry well Sump Pump Schematic Diagram 

05 486/5/7-0172-005 [RESERVED] Generator Control Schematic Diagram 
06 486/5/7-0172-006 Common Controls Schematic Diagram 
07 486/5/7-0172-007 Common RTU I/O Schematic Diagram 

08 486/5/7-0172-008 RTU Power Distribution Schematic Diagram 
09 486/5/7-0172-009 RTU Digital Inputs Termination Diagram 
10 486/5/7-0172-010 RTU Digital Inputs Termination Diagram 
11 486/5/7-0172-011 RTU Digital Outputs Termination Diagram 

12 486/5/7-0172-012 RTU Analogs & Miscellaneous Termination Diagram 
13 486/5/7-0172-013 Common Controls Termination Diagram 
14 486/5/7-0172-014 Equipment List 

15 486/5/7-0172-015 Cable Schedule 
16 486/5/7-0172-016 Switchboard Label Schedule 
17 486/5/7-0172-017 Switchboard Construction Details 
18 486/5/7-0172-018 Switchboard Construction Details 

19 486/5/7-0172-019 Level Probes and Pressure Transmitter Installation Details 
20 486/5/7-0172-020 [RESERVED] Cathodic Protection Unit 
21 486/5/7-0172-021 Dry well Field Disconnection Box 

22 486/5/7-0172-022 Switchboard General Arrangement Elevations - Double Sided 
23 486/5/7-0172-023 Switchboard General Arrangement Sections - Double Sided 
24 486/5/7-0172-024 Reserved for Generator external connection box 
25 486/5/7-0172-025 Slab & Conduit Details 

26 486/5/7-0172-026 Slab & Conduit Details 
27 486/5/7-0172-026 Slab & Conduit Details 
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110) 
QUEENSLAND 

Urban Uti7lities 

SP210 NUDGEE BEACH 
SEWAGE PUMPING STATION 

ELECTRICAL DRAWINGS 
SITE COVER SHEET 

ELECTRICAL DRAWINGS INDEX 

DWG N°. TITLE SHEET REVISIONS 

486/5/7-0172-000 SITE COVER SHEET 00 0 

486/5/7-0172-001 POWER DISTRIBUTION SCHEMATIC DIAGRAM 01 0 

486/5/7-0172-002 PUMP 01 SCHEMATIC DIAGRAM 02 0 

486/5/7-0172-003 PUMP 02 SCHEMATIC DIAGRAM 03 0 

486/5/7-0172-004 DRY WELL SUMP PUMP SCHEMATIC DIAGRAM 04 0 

686/5/7-0172-005 .7E.5±-L;v.=f7 ,5ENED4'; CONTROL/ 05 

486/5/7-0172-006 COMMON CONTROLS SCHEMATIC DIAGRAM 06 0 

486/5/7-0172-007 COMMON RTU I/O SCHEMATIC DIAGRAM 07 0 

486/5/7-0172-008 RTU POWER DISTRIBUTION SCHEMATIC DIAGRAM 08 0 

486/5/7-0172-009 RTU DIGITAL INPUTS TERMINATION DIAGRAM 09 0 

486/5/7-0172-010 RTU DIGITAL INPUTS TERMINATION DIAGRAM 10 0 

486/5/7-0172-011 RTU DIGITAL OUTPUTS TERMINATION DIAGRAM 11 0 

486/5/7-0172-012 RTU ANALOGS & MISCELLANEOUS TERMINATION DIAGRAM 12 

486/5/7-0172-013 COMMON CONTROLS TERMINATION DIAGRAM 13 0 

486/5/7-0172-014 EQUIPMENT LIST 14 0 

486/5/7-0172-015 CABLE SCHEDULE 15 0 

486/5/7-0172-016 SWITCHBOARD LABEL SCHEDULE 16 

486/5/7-0172-017 SWITCHBOARD CONSTRUCTION DETAILS 17 0 

486/5/7-0172-018 SWITCHBOARD CONSTRUCTION DETAILS 18 

486/5/7-0172-019 LEVEL PROBES AND PRESSURE TRANSMITTER INSTALLATION DETAILS 19 0 

486/5/7-0172-020 .,"Y.sia vED :(.1 iiicioir- PRO TEci inv ;),viT; 20 

486/5/7-0172-021 DRY WELL PUMP DISCONNECTION BOX 21 

486/5/7-0172-022 SWITCHBOARD GENERAL ARRANGEMENT ELEVATIONS - DOUBLE SIDED 22 0 

486/5/7-0172-023 SWITCHBOARD GENERAL ARRANGEMENT SECTIONS - DOUBLE SIDED 23 0 

486/5/7-0172-024 RE SiRVE1, ( GE I, iER4 T OR EXTERNAL C OW E T;CN 5C,, 24 

486/5/7-0172-025 SLAB_& CONDUIT DETAILS - SHEET 1 of 3 25 0 

486/5/7-0172-026 SLAB & CONDUIT DETAILS - SHEET 2 of 3 r 26 0 

486/5/7-0172-027 SLAB & CONDUIT DETAILS - SHEET 3 of 3 27 0 

\._ I 

STANDARD VARIABLES l 
DESCRIPTION VALUES 

'f T/ 

NORMAL SUPPLY MAIN SWITCH 125A 5250PE/125 

GENERATOR SUPPLY MAIN SWIT CH 125A 5250PE/125 

PUMP1 CIRCUIT BREAKER 63A S12561/63 

PUMP2 CIRCUIT BREAKER 63A 512561/63 

DRY WELL SUMP PUMP CIRCUIT BREAKER 16A DTCB6316( 

PUMP VSD SIZE F(202P22K 22kW 

PUMP RATING 22kW 35A 

PUMP EM.STOP CONTACTOR CA7-43 

PUMP SUPPLY CABLE 10rnm2 

PUMP MOTOR CABLE 6mm2 

VSD 3 PHASE SUPPLY CABLE 10mm2 

SUMP PUMP RATING 2.2kW 4.8A 

SUMP PUMP CONTACTOR & TOL (A7-16 (T7-24-6 

WET WELL LEVEL TRANSMITTER FMX167-A2BMD1A3 6m 

EMERGENCY STORAGE ;I'LL LEVEL CP=IN3Mi 7 TIP NO. APpLi(48LL, 

DELIVERY PRESSURE TRANSMITTER BR74XXGG1GHA2X 100m 

r;.,) .:),VIC i ALL :::ENSOR 

FLOWMETER RANGE 251/s 

RADIO DR900-07A02-DO 

EMERGENCY PUMPING TIME 480sec 

No of SINGLE POINT PROBES 6 

INCOMING MAINS SUPPLY CABLE 50mm2 

MAIN EARTHING CABLE 16mm2 

,:f.,cctvir, Of NEK A R Si.,'-';..: ;48L_ .V:17. APPLiCABiE 

_./ 

\ STANDARD DESIGN OPTIONS 

OPTION DESCRIPTION FITTED 

A INDIVIDUAL PUMP MOISTURE IN OIL (MID) SENSOR AND FAULT RELAY YES cam 
B 

q,oft.,,i,c4,,_ PL,!--c-7. :4;:: TC:P 4U),.. e P 1 TE( IinA' CF.,'.jS i-',= ' .r. VD F,IU! . RE2 A I'S CEES NO 

C INDIVIDUAL PUMP REFLUX VALVE PROXIMITY SWITCH YES NM 
D STATION MAN.,-/CL E. Stni( HA RGE MINiNFNT MK NO 

E STATION DRY WELL SUMP PUMP AND LEVEL INDICATION SENSORS AND RELAYS YES MO 
F STA riO PERMANENT 6ENER,4 TO;-: - A TS A AL (0,v7Rot: CONNECTION': EIKT NO 

G s T,I 7701V EMERCIENCY STOR.AGE LEVEL SENSOR Eti3 NO 

H PUMPS 1 & 2 DELIVERY FLOWMETERS - 24vDC ENDRESS & HAUSER YES MD 
I BACKUP COMMUNICATION - GSM YES nol 
1 PUMP CONNECTION (Via Dry Well J-Box) YES Witi 

K (A THODIE PROTECTION CtES1 NO 

L MOTOR THERMISTORS !Via Dry Well J-Box) YES DIM 

M .;/CAP CONTRSL frE9 NO 

N ,-._:;,,,;:r,u,- 7- 7-qA ?,;;-1-::;;PNEF,' r.:7 T1 
"TITER, NG 1,12: NO 

0 PUMPS ELECTRICAL INTERLOCK (Mains & Generator) YES CM 
P WET :vE 1;-_ :1,4 SHER EKES NO 

O A'_;:,.- P,T 5.:,,PIP PUMP AND LEVEL PRO13 lire NO 

R TELEMETRY RADIO 
_______ 

YES s:111 

S ....T T W/7 i UL . PA SONIC 2, E VEL SENSO.R Ea NO 

T DOUBLE SIDED SWITCHBOARD PLINTH EXTENSION FITTED YES 0:7111 

U DELIVERY PRESSURE TRANSMITTER YES Mill 

. V t..'iElq;:.-4,_ 1-20:::A16 Itgl NO . 

Sheet 00 
FOR CONSTRUCTION 

DRAFTED P.HAGUE 
v 

Original Signed by GANDERSON 12-01-10 

DESIGN R.P.E .0. No DATE 

Original Signed by K VAHEE SAN 14 01 -10 V 
PRINCIPAL DESIGN MANAGER . 

Ur'banlJtilitis - ' 

SITE ---Th SP210 
NUDGEE BEACH 
SEWAGE PUMP STATION 

Nt. 
-17-Tru- 
SITE COVER SHEET 

- 

SHEET No. 0 
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ENERGEX SUPPLY 3 PHASE 415VAC 
FEED FROM PILLAR No 

50mm' (NOTE 4, 51 

R W B 

I I I 

I I I 

I I I 

I 

1 I I 

SUPPLY AUTHORITY 
DIRECT 
ETERING 

8 OkA 63A 

ME 

LI 

E 

Ele al contractor 
to nore energex supply 
pole or pillar number 

ENERGEX MAINS 
POWER FAILURE RELAY 
REF 07.A2 

07 601 

6A 

-A- 
02 
NORMAL SUPPLY 
MAIN SWITCH 
125A Tr.0.8 (100A) 
(NOTE 1. 2) Ii= 6 

NOTES 

1. INCOMING GENSET, MAIN, PUMP & DIST. BOARD 
GENERATOR CIRCUIT BREAKERS SHALL BE LINE SIDE 
CONNECTION SOCKET SHROUDED. 
(In Switchboard) (NOTE 6) 

R WBNE 

BOLTED 
CONNECTIONS 
(SHROUDED) 

03 
GEN SUPPLY 
MAIN SWITCH 

125A Ir=0.8 
(NOTE 1, VD= 6 

GEN/N 

E N L1 L2 L3 

CONT'D ON SHEET 02 

09 

MANUAL TRANSFER SWITCH 

K 11 

63A 
SUB-DISTRIBUTION 

BOARD CB 

(NOTE 1, 2) Ii= 10 

2 663 

N-012 NZ 

16A 

N-013 

N-014 

N-015 

013 

-10A 

66 

N3 

C114 645 

66 

Q15 _646 

STATION MAINS 
POWER FAILURE RELAY 
REF 07.82 

3 PHASE 
10 AMP 
OUTLET 

C 15A GPO 

N4 

N-016 

016 

106 

LAPTOP GPO - TWIN 

DRY WELL LIGHTING 

NS DRY WELL VENT FAN 

650 

o N6 
6A 

660 

N-019 

ale 670 
NO 

6A 

SLCR 

REF 06:814 

RTU 
SURGE 
FILTER 

651A 

6518 

651C 

6510 

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

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

4. ADD POINT OF SUPPLY 

5. ADD ACTUAL FAULT LEVEL 

6. CABLING TO GENERATOR CONNECTION SOCKET AND 
AUXILIARY SUPPLY SOCKET TO BE DOUBLE INSULATED. 
CABLING TO BE FULLY SEALED TO OTHER COMPARTMENTS 

FLUORO IN RTU CUBICLE 

I I FLUORO IN MAIN SWITCH CUBICLE 

651E 
-I 

651F 

6516 

651N 

FLUORO IN COMMON CUBICLE 

FLUORO IN BOLTED CONNECTION CUBICLE 
FLUORO IN DISTRIBUTION CUBICLE 

I FLUORO IN VSD 1 CONTROL CUBICLE 
FLUORO IN VSO 1 CUBICLE 

6511 I 
I FLUORO IN VSD 2 CONTROL CUBICLE 

FLUORO IN VSD 2 CUBICLE 

N7A 

661 d30 662 

4A SN1 
RTU POWER SUPPLY 

PRO TEC rift) 
NEUTRAL 

019 660 

- 10A (NOTE 61 

020 
SPARE 

6A 

021 
SPARE 

6A 

661 031 663 

4A sNi 

661 032 664 

4A 5N3 

661 Q33 665 

5N4 

REF 08:82 

SURGE FILTER REF 06511 
ALARM RELAY 

SPARE 

EMERGENCY PUMP CONTROL POWER SUPPLY 
SURCHARGE IMMINENT RELAY REF 06:64 

GENERATOR ANCILLARY SUPPLY 
10A SOCKET 

a22 400 
,.....--4 

DRY WELL 
,,,__> 401 SUMP PUMP 

SUPPLY 

---I--° 
16'A - _14112 

602 REF 04,A1 

PI 1,0,1,0 /.1,P.J1E,IE01,11.1C t.*' OF MID Inwv 1011. COPED OP PEP,,Dtrtn vnynolg IMP EVRE.S:PflOAISSK)N OF CUEE41.,v0 1011.4N,AILIte 20y? 

0 .71 fri _TI 

Z7, 
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12C 

7C 

2 3 4 5 6 9 12 13 14 I 15 16 

CONT'D FROM SHEET 01 

E N R WB 

CONT.() ON SHEET 03 

(14 

K 

63A 

Ir.-4.8150.441 100 

61378A) 
Note 1 

WON 

\ 04-1 
b 6A 

1K1 

SPEED ADJ. 
10 1W 1Turn 

III 
Scn 

R 

81 

110 

111 

I I 
II 

I I 

Or If 

1K20 

EMG1 

OFF ON 
1 0 

I 1 1SS EM.START 
14 

1K23 

191 
1 

.92 
1 

.93 

I II .951PE1 

e 50 

S3 

155 

120 

121 

122 

112 

REF 06:B5 

PUMP 1 

MOTOR 1 -BOX 
Iln Dry Well) 

EARTH RAIL .1-: NOTE5---117-44- 
1 j I I I - -1 -t- I- - 

i 1 1 

98 01_ --I.-I _ - _ _i_f_ _ .0- -1-1 --_-__ I I j _L l_ 
! 

- 
II 

1 1 1 111 
- 

(PEI 99 II1F --11-,; 1 - - - - I-- J -1.--- -X -I- avl _ _ 
501 73=9-0- - - F-7---- _ 

lop 
I 

331 131 

0101 1--(7-- - __, I 

DANFOSS 
FC202P22K 

22kW 

VSD 
1U1 

18 RUN 
COMMAND 

113 RUN @II MAX 
29 SPEED 

114 
119 FAULT RESET 

12 COMMON 

1S3 110 1S6 

LOC REM 
6 I 0 
S10 

103 

103 

FROM GRAPHIC 
DISPLAY 
REF 08:111 I. Cable 17 

7 COASTING 
STOP 

32 SETUP 2 

I 

J 

541 

ss 

LIEADY/ 
AUTO 

RS485A, A 

RS485A- 

PUMP 1 

AUX PLUG 

Iln Dry Well) 

Fill A0008 

411i 

I I 

II 

A000( 
V 

1006. 

1006 

RUNNING I 1--11K3 
104 

21 
MODBUS 

68 

RS4858. 

856858- REF 03:E5 
TO VSD 2 

Cable 18 

103 

E/STOP E/STOP 
In dry well 

16m off pump floor 

1FC 

1K3 

----51)herinostat 301 

107 

1K1 

E 

108 

101 

1 HRM1 

VSD SPEED COMMAND 
4-20mA 
REF 02414 

C.) 

101 
21(3 125 

-1K4 

WI 

AUXPLUG 
In dry well 

PROBE IN 

PUMP 

55102 

140 

_L 

1K7 

11 

31 
I II 

9 C 

1=3 

Set to Position I 

100N 

VSD READY/ IN AUTO 
REF 02:(12 

VSD RUNNING 
REF 02:C12,02:15,03:F5 

PUMP ESTOP CONTACTOR 
REF 02:43, 02.012 

HOURS RUN METER 

CUBICLE FAN 

SUBMERSIBLE PUMP No1 
22kW 35AMPS 

MOTOR THERMISTORS 

CONTROL (CT 'POWER ON RELAY 
REF 02:812 

PUMP INTERLOCKING RELAY 
REF 02:04 

MOISTURE IN OIL 
REF 02{12 

A 02-10 

0 

No 

01-10 

ISSUED FOR CONSTRUCTION 
ISSUED FOR TENDER 

DRAFTED P.HAGUE 

P.H. A.W. DRAFTING CHECK A.WITTHOFT 

A.W. CAD FILE 57-0172set_A 

DATE AMENDMENT DON. APD B C C FILE No. 

Sl11RRAR SP-V:w1M011 Vs1 

Original Signed by GANDERSON 12-01-10 

DESIGN R.P.E .0 No. DATE 

Original signed by A3M1THOFT 8895 12-01-10 

DESIGN CHECK R.P.E.o. No. DATE 

Onginal Signed by K.VAHEE SAN 14-01-10 

PRINCIPAL DESIGN MANAGER DATE 

Onginal Signed by ITITMARSH 14 01-10 

CUENT DELEGATE DATE 

7 

RTU DIGITAL INPUTS 

24VDC POWER SUPPLY - 
REFER SHEET 013 C7 

1:1101. 

S 

0102 

0/03. 

. 0104. 111 

011-COM 011-COM 

2 P1-19 CH 

041/o 

0100 0/00 0 O__k._( 01-00 
4 P101 0 

0101 DIO1 o c 0/...,_0104 
01-01 

6 P1-02 1 

0102 0101 o c._.!_//01rif__( 
DI-02 

8 P1-03 2 

0103 0 0103 003cia_< 
01-03 

10 P144 3 

0104 D104 

1K3 

READY/AUTO 

4 

1K7 

12 P1-05 4 

0105 0105 o c P4. 
14 P1-06 5 

DI-04 

0/06 O 0106 c 
16 PI-07 6 

0107 D107 o c tAoi_o__( 
18 P1-08 7 

DI-85 

01-06 

CONT'D ON 

SHEET 07 

01-07 

O D108 01 08 

20 P1-09 8 

0109 O c o_ k2Ia__( 
22 P1-10 9 

MOP- O 
23 

01-08 

01-09 

RTU DIGITAL OUTPUTS 

001.24V 

P4-01 

0000 

+ 24VDC POWER SUPPLY - 
REFER SHEET 08:C7 

2A 

" 
,r 

105 

0000 

J6 

1K20 
0000 

CONTROL POWER 

START PUSHBUTTON 

STOP PUSHBUTTON 

PUMP E.STOP 

RESET PUSHBUTTON 

RUNNING 

STARTER HEALTHY 

MOISTURE IN OIL 

SPARE 

REFLUX PROXIMITY SWITCH 
0. Flow, 1= No Flow 

CONT'D ON 

SHEET 07 

106 

P4-02 
D001 

P4-03 
D002 

RUN COMMAND 
108 REF 02:84 

11(21 
0001- 

FAULT RESET 
110 REF NIA 

P4-04 
D003 

1K23 0003- 

EMERGENCY MODE INTERRUPT 
112 REF 06:C4 

RUN AT MAX 
116 REF 02:C4 

CONT'D ON 

SHEET 07 

PL-05 113 

P6-01 

RTU ANALOG OUTPUTS 

A000. 7 &VOA 
1LI 

167 

A000- A000- A000- 

P6-02 168 

LEGEND: 

Qf SWITCHBOARD CONTROL TERM 

X FIELD TERMINAL 

O RTU TERMINAL 

VSD TERMINAL 

RTU MARSH. FUSE TERMINAL 

11711 IN,11 1 11111116, AAAAA s 

D11-02 

001412 

All-DO 

A01-02 I 

RTU DIGITAL INPUT 

RTU DIGITAL OUTPUT 

RTU ANALOGUE INPUT 

RTU ANALOGUE OUTPUT 

"410) Urbane. tilltie 

10 

r SITE 

SP210 
NUDGEE BEACH 
SEWAGE PUMP STATION 

7. E. 

A0008 

A000( 

CONT'D ON 

SHEET 07 

VSD 

Ft-- 
54 55 

REF 02:C8 

NOTES 

VSD SPEED COMMAND 
4-20mA 

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

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

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

4. FAULT LEVEL OF 20kA AT 415V FOR 0.2sec. 

5. USE CABLE CLAMPS TO MAINTAIN CONTINUITY 
OF CABLE SCREENING THROUGH FIELD JUNCTION BOXES. 
DO NOT USE PIGTAILS. SEE SHEET 18 DETAIL L1 & L2 

TITLE 

PUMP Not 
SCHEMATIC DIAGRAM 

Sheet 02 
FOR CONSTRUCTION 

SHEET No. 2 

BRISBANE WATER DRAWING No 

486/5/7-0172-002 
AMEND. 

A 
0:1194 WATER 50003268 Dfla0091132411RRAMFJAWEMl2 SEWERAOEW e3w0TmS1SP210 N000es Bmthwmamry impx....nmeam Cormudlai51-01,2s0LA 000 LAM Send by 078500 on Tuesday. 23 Fem., 20107:3172 AM 
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H 

2 3 4 7 8 10 11 12 I 13 14 I 15 16 

CONTI) FROM SHEET 02 

E N RWB 

PUMP 2 

MOTOR J-BOX 
(In Dry Well) 

05 2K1 
EARTH RAIL 1- ---I 

NOTE 5 r--F=.-7.--1 
'..---f 

191 
FC202P22K 
DANFOSS 

96 1_ ...A, _ - - _ _ ..!.._ ..y, -1- -8. _ ..._ 
! 1 i I I 1 -----1 -t-t- - .....,.., 

-..--° 
192 91 i4_ ____ 4H_,_ 
I 22kW ---I I j '''''-'1 -4- 

x 
..-1--° 

--193 VSD 
98 1- --I--I - - -1-1-- -- -pc- - -1--I --- I I 1 ,i _L l_ 

I 1 1 

III--195IPEI (PEI 99 - 4.4 - - - -ICJ _ L.- * -4- _l_t J 2U1 

I 

L___ V 

SO 111 130 --C - 

I 

--- - 
50 °100 

I 

OS-1 
6A 

33 
II 1-21-1i1 (.7 

. 

(In Dry Well) 
AUX PLUG 

L.--- 
PUMP 2 

63A 
Ir=0.8 150.4A) 200 li 6 (3713AI 
Note 1 

100N 

5cn 

220 I 

221 

222 I 

212 _ 
018 RUN 
I COMMAND 

214 )1119 FAULT RESET 

25 
12 COMMON 

7 COASTING 
STOP 

SPEED ADJ. 
1k0 1W ITurn 

201 
2S3 

202 

2K20 

EMG2 

OFF ON 

I II 2S5 EM.START 
I 

2K23 

REF 0616 

2K21 

53 

55 

213 29 RUN MAX 

I 0 
LOC REM 215 32 SETUP 2 

S10 

210 2S6 211 203 

E/STOP E/STOP 
In dry well 

1.6m off pump floor 

JFC 

FROM VSD 
REF 02:E5 

541 

55 W 

[111 A0018 

II 

A001C 
V 

R54858. 

R54.5 
Cable 18 tAli 

RUNNING 

21 
MODBUS 

204 

203 

2K3 

woo 

Thenrestat WE 

207 

206 

101 

2K3 

VSD SPEED COMMAND 
4-20mA 
REF 03:G14 

-HRM2 

0 

201 
1K3 225 

201 

ciorcaol_ 

AUX PLUG 
In dry well H 

PROBE IN 

PUMP 

325202 

240 

2K7 

131_ 

7 HI 

3c 

N 

15E 

181 

100N 

A 02-10 

0 01-10 

ISSUED FOR CONSTRUCTION 
ISSUED FOR TENDER 

DRAFTED P.HAGUE 

P.H. A.W. DRAFTING CHECK A. WITTHOFT 

P.H. A.W. CAD FILE 57-0-172set_A 

No DATE AMENDMENT 

Original Signed by G ANDERSON 

DESIGN 

Original signed by A 1M1THOFT 

\DESIGN CHECK 

12-01-10 

R.P.En. No DATE 

8895 12-01.10 

R.P EC/ No. DATE 

VSD READY/ IN AUTO 
REF 03112 

VSD RUNNING 
REF 03112,0315,02:F5 

PUMP ESTOP CONTACTOR 
REF 03 A3,03 812 

HOURS RUN METER 

CUBICLE FAN 

SUBMERSIBLE PUMP Not 
22kW 35AMPS 

MOTOR THERMISTORS 

CONTROL CCT 'POWER ON' RELAY 
REF 01812 

PUMP INTERLOCKING RELAY 
REF 0304 

Original Signed by K VAHEESAN 

PRINCIPAL DESIGN MANAGER 

MOISTURE IN OIL 
REF 03112 

14-01-10 

DATE 

ry 

40 

RTU DIGITAL INPUTS 

24VDC POWER SUPPLY - 
REFER SHEET 08,C7 

24 A. I I J6- 

36 
0 012-00P1 012-0081 

37 P2-19 CM 

O 0116. 2K2 

38 
"°-"''---r---------rDl16,......... 0116 It ( DI-16 )-- 

41 P2-02 11a7 ( DI-17 )-- ---0 0/17. ------- ' - D 11 7 ' 0117 

40 
01Yr 0118 0118 ( DI-18 .)- 

42 
O DIM. 0 

P2 -03 
1 

o_PIS!taao/M1Maij2U2t31/9c. 0119 1 1 
, 14 ( DI-19 )-- 

44 

0 0120. 1St. 0120 0120 0/20 

46 --143-1111.114'.-- '----- ".64-OS /1 01-20 ( )--- 
210 o/2/1/!/ 1 O 0/21 0121 

P2-06 1111 ( 01-21 )-- 11."419 
READY /AUTO 

o ____0 0122 0122 0722 ( N. 

5°1 P-07 121 k. 01-22 -1-- 
50 0123. 4 5 ( DI-23 )- .........2K70 0123 053 0123 O 0 

53 P2 -08 
pc2- I21 

0124 0724 0 0 
55 

c2-- ( DI-24 )- 
54 

0125 0125 0125 ( DI -25 
REFLUX 

O 0 C p 
5'1 P2-10 25 56 L -- 005- 0125- 

58 

CONTI) ON 

SHEET 07 

8 NO 

RTU DIGITAL OUTPUTS 

24VDC POWER SUPPLY - 
REFER SHEET 08:C7 

26 J64 I 16 

123 

0008 

P4-12 125 

0009 

2K20 0008- 

CONTROL POWER 

START PUSHBUTTON 

STOP PUSHBUTTON 

PUMP ESTOP 

RESET PUSHBUTTON 

RUNNING 

STARTER HEALTHY 

MOISTURE IN OIL 

SPARE 

REFLUX PROXIMITY SWITCH 
Row. 1:: No Flow 

CONTI) ON 
SHEET 07 

114 

2K21 
126 

0009- 

P4-13 127 

0010 

P4-14 

0011 

O 

RUN COMMAND 
REF 02:84 

FAULT RESET 
128 REF 02:04 

EMERGENCY MODE INTERRUPT 
130 REF D6 D4 

RUN AT MAX 
132 REF 02:C4 

CONT'D ON 

SHEET 07 

P4-15 

P6-03 

RTU ANALOG OUTPUTS 

CONT'D ON 
SHEET 07 

VSD 

A001. 5"....m A001.4 -1- 40018 r VSD SPEED COMMAND .. .. ... 

2LI 

4-20mA 169 

x_ E 

A001- A001- 0 A001- 

P6-04 170 

LEGEND: 

SWITCHBOARD CONTROL TERM 

FIELD TERMINAL 

RTU TERMINAL 

VSD TERMINAL 

RTU MARSH. FUSE TERMINAL 

RTU MARSH. LINK TERMINAL 

DD-02 ) RTU DIGITAL INPUT 

< 801-02 > RTU DIGITAL OUTPUT 

RTU ANALOGUE INPUT 

RTU ANALOGUE OUTPUT 

411-02 

401-02 1 

Original Signed by JTITMARSH 1401 10 

CUENT DELEGATE DATE_ 

2 w A 

UrbanUtllities 

e-SITE 

SP21O 
NUDGEE BEACH 
SEWAGE PUMP STATION 

REF 03:(8 
A0011 

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

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

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

4. FAULT LEVEL OF 20kA AT 415V FOR 0.2sec. 

5. USE CABLE CLAMPS TO MAINTAIN CONTINUITY 
OF CABLE SCREENING THROUGH FIELD JUNCTION BOXES. 
DO NOT USE PIGTAILS. SEE SHEET 18 DETAIL L1 & L2 

TITLE 
PUMP No2 
SCHEMATIC DIAGRAM 

Sheet 03 
FOR CONSTRUCTION 

V 
SHEET No. 3 

BRISBANE WATER DRAWING No 

486/5/7-0172-003 

A 

B 

E 

5 G 

i 

i 0 
e 

AMEND. g 

A ; 
GAIN WATER SUPP,268 DoWn052411 P10.1E1.1,1.1,2 SEWERAGE-UNE TWORKsSPZION.dpea B.chviaabillry ImprovonAn1Wor Cop sliucterA57 oln.auk dwp 1.444 Soed by 079549 on T6wdBY. 23 FOd.- 20' 7.39.22 AN 
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2 3 4 I 5 6 I 7 8 I 10 12 13 I 14 15 I 16 

A ROM DISTRIBUTION BOARD 

O 

E 

4- 

F 

G 

H 

E N R W B 

Q22 400 

x,0 401 

,J...0 402 

16A 

Q6-1 
6A 

4TOL 
4K1 n 

et at 

SUMP PUMP 

3 PHASE OUTLET 

LR2 

.VE 

AL -VE 

Multitrode 
Model 
MTRA-5 
24VDC 

17 

C 
\.) 

18 

404 

161.11101 

DRY WELL FLOODED 
TRIP LEVEL 

T.B.A. 

DRY WELL FLOODED 
ALARM LEVEL 

J-Box in Dry Well. 
off 1st Floor 

/61.11.1TH 

- 50mm 

NOTE 5 

DRYWELL FLOOR 

1 

24VDC SUPPLY 
REF 08.D7 

LRZ-2 
REF 04:(12 

LR2-1 
REF 04:812 

A 

0 

No 

02-10 

01-10 

DATE 

ISSUED FOR CONSTRUCTION P.H. 

ISSUED FOR TENDER P.N. 

AMENDMENT DRN. 

START ELECTRODE / 

Dry well pump level 
1.6m off pump floor 

r 0400 

LR1 

406 

START 

STOP 

407 

408 

401 

)1( 

HI 

Multitrode 
Model 
MTR-2 
240VA( 

403 

A112 

SUMP PUMP 
2.2kW 4.BAMPS 

N12 

CONT'D FROM 
SHEET 07 

LO 25 

3 
28 

NOTE 5 

1rL 4TOL 

404 404 
4K2 

4K1 
405 

C .-111 
MIT I 

1 -Box in Dry well. 
Adjacent Sump Pump 
Disconnect Plug 

STOP ELECTRODE 

SUMP PUMP LEVEL CONTROL 

P.HAOUE .r-Ori Original Signed by G.ANDERSON 12-01-10 

DESIGN R.P.E O. No DATE 

nal Signed by K.VAHEESAN 14-01-10-N 

PRINCIPAL DESIGN MANAGER DATE ;6 Ur balititili A.W. DRAFTING CHECK A.WITTHOFT 

A.W. CAD FILE 57-0172se1_A Original signed by A.1A/111)-10FT 8895 12-01-10 

DESIGN CHECK R P.E A. No. DATE 

Original Signed by J.TITMARSH 14-01-10 

CUENT DELEGATE DATE 
APO. B C C. FILE No. 

SID 111PlAR sr-r-r50rni rrtit 10 

0145. 

0146 

SUMP PUMP - HEALTHY 
REF 04.812 

SUMP PUMP - RUN CONTACTOR 
REF 04:85, 04.812 

SITE 

SP210 
NUDGEE BEACH 
SEWAGE PUMP STATION 

RTU DIGITAL INPUTS 

D144 0 0144 0/44 

98 P3-13 44 

D/45 0 0145 0145 

100 P3-14 45 

D/46 0 0146 
C 

0/46 

102 P3-15 46 

0147 O 014 7 0/47 ( 
104 P3-16 47 

CONTI) FROM 

SHEET 07 

NOTES 

SUMP PUMP RUNNING 

SUMP PUMP HEALTHY 

DRY WELL FLOODED ALARM 

DRY WELL FLOODED TRIP 

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

2. CIRCUIT BREAKERS RATINGS TO SUIT FAULT 
LEVEL & LOAD ENSURE MIN TYPE 1 CO-ORDINATION 
WITH CONTACTORS & OVERLOADS TO IEC 947-4-1. 

3. RUN SEPARATE DEDICATED EARTH CONDUCTOR 
TO EARTH BAR. 

4. FAULT LEVEL OF 20kA AT 415V FOR 0.2sec. 

5. SET DIP SWITCHES TO 'DISCHARGE' MODE 

6. ALL WIRES & CABLE CORES ARE FERRULED 
WITH GRAFOPLAST SI2000 COMPATIBLE LABELLING. 

LEGEND: 

SWITCHBOARD POWER TERMINAL 

O SWITCHBOARD CONTROL TERMINAL 

SWITCHBOARD GENERATOR TERM. 

FIELD TERMINAL 

PLC TERMINAL 

O RTU TERMINAL 

SS TERMINAL 

PLC/RTU MARSH. FUSE TERMINAL 

O PLC/RTU MARSH. LINK TERMINAL 

/ITII DISCONNECT PLUG 

51-42 ) RTU DIGITAL INPUT 

D01-02 > RTU DIGITAL OUTPUT 

RTU ANALOGUE INPUT A11-02 

A01-02 I RTU ANALOGUE OUTPUT 

Sheet 04 

r TITLE 

DRY WELL SUMP PUMP 
SCHEMATIC DIAGRAM 

FOR CONSTRUCTION 
SHEET No 4 

BRISBANE WATER DRAWING Nu 

486/5/7-0172-004 
AMEND 

A 
5.1194 WATER SUPP1268 p940,93249 plangtEloctric992 SEWERAGEWEIWORKSGP210 Nudp.e epp*ARM'etity linorownenff ConsIrtcrp-A576172setAdog Leal Saved by 078649 on Tuesday. 23 F.brUay 2010 739:22 AM 
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2 3 4 6 I 7 9 10 2 1 13 14 15 I 16 

COMMON CONTROL SECTION 

EMERGENCY PUMPING MODE (240VAC) 

670 

240VAC POWER SUPPLY 
REF 01E13 

671 

1622 
673 

REF 02:F14 

2K22 

REF 03f14 

672 

i5e1 00Y of 
(SW1 6 

RTU pumping time) 

624 

SIDT 

AlljAZ 
MEC 

EMGDT 

ro 

480sec 

EMI 

675 
EMG2 

A/ A2 
20SEC 

NO 

SURCHARGE IMMINENT 
ON DELAY TIMER 
REF 06:B3 

EMERGENCY PUMPING MODE 
OFF DELAY TIMER 

MOOT - SETTINGS 

19. 

COMMON CONTROL SECTION 

SWITCHBOARD INTERNAL LIGHTING 

24VDC POWER SUPPLY - 8 TIME SET 

N 

J9. DSO DS1 DSO 051 DS 4 DS3 

REF 08 -D7 

DOS SVI1CHES CLOSED V1101 worts CLOSED 

057 DS/ DSO D55 DS9 056 
X) 

°S7° 057 DS" 

MODE 999 

NO 

REF 06.133, 07:02 

EMERGENCY PUMPING MODE PUMP 1 

REF 02:C4, 02:C4 

EMERGENCY PUMPING MODE PUMP 2 

BB 
RANGE 

CONT'D FROM 

SHEET 07 

"- 

RTU DIGITAL INPUTS 8 

ON DELAY TIMER 
REF 03.C4, 03C4 

NO 

TIMING DIAGRAM 

SIDT --I 
SIDT CONTACT 

EMGOT TRIGGER 16) 

MDT CONTACTS 

EMG1/EMG2 

EMG2 CONTACTS 

I! 

SIR 
SURCHARGE IMMINENT 
LEVEL RELAY 

670 

SIR-1 
REF 06113 

SIR-2 
REF 07432 

670 

671 

0115 

HI 

LO 

Multitrode 
Model 
MTR-2 
240VAC 

18 

15 

25 V 

28 6 
C 

13 

SURCHARGE IMMINENT ACTIVE 

DN DELAY (11), ACTIVATE EM. PUMPING MODE 

EMERGENCY PUMPING MODE ACTIVE 

ENABLE EM. PUMP STARTS, DELAY OFF (021 IS PUMP RUN ON TIME. 

T2. 110 OF SURCHARGE PUMPUNG TIME DEFINED IN THE RTU CODE 

INITIATE, PUMP 1 START & PUMP 2 DELAYED START I- ON DELAY 031, START PUMP 2 

COMMON CONTROL SECTION 

LEVEL MONITORING 

INOTE 

ID 
101E3 

CEI1711:51. (AIM 

I I 

ICI 
I I 

I I 

1.4) LEVEL PROBE 

24VDC SUPPLY 
REF 08(7 

LR3 
REF 07:02 

LR3 
WET WELL HIGH 
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MD3311 EA 

16 CHANNEL 
DIGITAL INPUT 
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DI16 

0111 

0118 

DI19 

0120 

DI21 

DI2 2 

DI23 

DI24 

DI25 

DI26 

DI27 

012 8 

012 9 

D130 

DI31 31 

DISCONNECT 

PLUG 2 

0 DI2 24V 
v D12-Com 

DI2 

2A 36 
a=o 37 

a= 38 

(03101 
511E0119 

Ai- 

0116 

STARTER COMPARTMENT 

PUMP 2 
REFER SHEET 03 

0116. 21<2 

D116 
,-0-1 CONTROL POWER 

0123. 

0D 55 

a= 56 
a= 57 

D115. R 

D125 W 

0125- Bk 

Gy 

0129# 

01306 

0837. 

UM( BARS 

-318 

9 

E - 

(011 

E5 

16 CHANNEL 
DIGITAL INPUT 

MODULE 3 

332 32 

1333 33 

1334 34 

DI35 35 

P36 36 

DI37 31 

(338 

0439 

0440 

DI41 

P42 

C443 
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DI45 

DNS 
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D/32 
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PLUG 3 
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O D13.24 V 

013-COM 
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2A- 71 
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0137 

0131 

81 

82 
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85 
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87 

BB 

89 

90 

91 

92 
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am 95 
a= 96 

CCD 97 
0144. 

6y 

014 7. 

014 7 

3,1 LINK BARS 

CCM 

E7 

9 

20 

CUB ON 

SHEET 11 

0119. 2K1 

0119 ----Al ESTOP 

START PUSHBUTTON 

STOP PUSHBUTTON 

0120. 

D110 

0/21. 

0111 

254 

2K3 

0111. READY/AUTO 

0121 4 5 

0113 

0113 

RESET PUSHBUTTON 

PUMP RUNNING 

STARTER HEALTHY 

2K7 
MOISTURE IN OIL 

RTU COMPARTMENT 

0127. B0_o__,K 

RTIJ 

RTU BATTERY 014 

REF OBC3 

RTU CONTROL POWER 
REF 080 

COMMON COMPARTMENT 

0119 

E 0129. MGDT 

D130 

0130 
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REF 06:C6 
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0131. SLCR 

EF 06 C 
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7 9 10 I 11 I 12 I 13 14 15 I 16 

E 

4- 

G 

H 

RTU COMPARTMENT 
MITS RTU 
MD3311 EA 

8 CHANNEL 
DIGITAL OUTPUT 

MODULE 1 

001.24 V 

D000 

0001 

COD? 

D003 

D004 

DOD5 

DOD6 

D001 

0 

01 

02 

03 

Ot 

05 

06 

7 

001 

0002 

CLii) 114 

a= 115 

D005 

0006 

8 CHANNEL 
DIGITAL OUTPUT 

MODULE 2 

D008 

DOD9 

D010 

D011 

D012 

D013 

DO% 

D015 

8 

CON 

NC 

NO 

002.24V 

D008 

09 

10 

1 

NO 

NC 

NO 

NC 

NO 

0009 

D010 

0011 

12 

13 

tl 

NO 

NC 

NO 

NO 

D012 

0013 

D014 

0015 

HT_ 

DISCONNECT 

PLUG 4 
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Plug Blo 
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)12 

)16 

002.24 V 

74111.0C..- 
0008 
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0=D 120 

c 121 
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0008- 
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6y 

STARTER COMPARTMENT 

SWITCHBOARD 

11420 

0000- 
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0001 

0001- 

11K 2 1 
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< 0002- 

[1K 22 

0003 

0003- 

1K23 

PUMP 1 FAULT RESET 
REFER 02114 

PUMP 1 EMERGENCY MODE INTERRUPT 
REFER 02114 
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COMMON COMPARTMENT 
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A 

B 

10 12 13 14 15 16 

I ;)ITEM 

C 

E 

G 

QTY DESCRIPT1CN MANUFACTURER CATALOGUE No OE'T REMARKS 

N 

02 NORMAL SUPPLY MAN SWITCH /w UNA 12115 Outdo TERASAK1 S25OPE/15 Nig AL1X Set M= 0.8 1100A) 11.6 

3 03 GENERATOR SLIMLY M.SW1TCH Ilock T255 Handle TERASAD S2SOPE/125 Set 13,41.13 1100A1 li.6 

04 PLIMPI OMIT BREAKER 12115 Handle TERASAKI 51256163 Set Ir=0.8 150.4A1 8 =6 (313A) 

05 Plef.2 MUD BREAKER TBIS Handle TERASAK1 51256.1/63 Set 11,0.8 150.4A/ 8.6 (318A) 

6 

07 ERRE% PHASE FAILURE GROAT BREAKER TERASM3 DTCBb306( 

09 SUB-DISTRBUTION BOARD CRUM BREAKER TERASAIO XS11510/63 

H 011 STATION MAINS PHASE FALURE (10(411T BREAKER TERASAKI D1(66306( 

II 011 3 PHASE OUTLET ORCLAT BREAKER TERASAIO DTCB6310C PLUS DSRCM-32-31-3PN 

Q 011 bA 600 (RCM BREAKER TERASAKI OSRCBH-11-3011 

13 013 810 LAPTOP GPO ClICUIT BREAM TERASART OSR(1)11-11-30A 

14 014 DRY WELL LIGHTNG CIRCUIT BREAKER TERASAD DSRCBH-6-30A 

015 DRY WELL VENT FAN CIRCUIT BREAKER TERASAIO DSRCBH-11-30A 

016 SW/13D DHERNAL 116FFIN6 CREUIT BREAKER TERASAIO (511(611-6-30A 

TI 017 SURGE METER ORM BREAKER TERASAKI 01036111C 

on (MEW CIRRI 1 SURCHARGE PNPENT co TERASAKI DICB6X6( 

01 019 GENERATOR AUXUARY SUPPLY (stun BREAKER TERASAD OSFIC1111-11-30A 

20 020 SPARE 'TERASAIO DTCB6106( K 

21 021 SPARE TERASAIO 01(116106( 

23 

022 DRYWELL SUMP PUN, CRCU1T BREAKER TERASAIO DTCB6316( 

24 
V 

NOT USED 

26 031 RTU POWER SUPPLY (FRUIT BREAKER TERASAKI DIC36114( 

21 031 BAR FLIER ALARM RELAY CPCUIT BREAKER TERASAKI DT(86114C 

TERASAIO DIC66114( H 

29 033 SPARE TERASAIO 01016114( 

30 NOT USED 

31 04-1 PUMP; CONTROL (PERT BREAKER TERASAKI DT(B6106( ' 

32 OS -1 PUP) CONTROL MUD BREAKER TERASAD 01036106( 

33 06-1 DRY WELL SUMP PUMP CONTROL ((1 BREAKER TERASAIO DICB6106( 

34 NOT,USED 

35 

36 3 DISTRBUTION BOARD CHASSIS TERASMO (0-2-30/16 -3U 

31 Fl - SURGE DIVERTS (RELIT FUSES NP 63AMP 63MS FUSES 6FOLDERS 

30 3 SURGE BOOSTER CRITIC IDS1101-2SR-211 

39 3 SURGE FLIER ALARM RELAY - SEAR CRITIC DAR-215V 

41 RIO SURGE REDUCTION FILTER CRITIC ION- 10A -240V 

41 ENERGEX MANS PHASE FALURE RELAY - PERE CROMPTON NSTRINNTS 152-PS6W 

42 NOT USED 

43 STATION HANS PHASE FALURE RELAY - MFRS CROMPTON NSTRMENTS 252-PS6W 

MAN NEUTRAL 1.1% 061 ELEC. DLAII6 INSULATED 

45 MAN EARTH LIN 011. ELEC. OlAtE6 

46 1051. so NEUTRAL LOX DM. ELEC. 51/413 NSILATED 

47 PSI BD IMMIX Dll ELEC. 291 AES 

SURGE MVERTER NEUTRAL LIE CLIPSAL L5A 

49 MSTRUPENT EARTH UM OIL ELEC. INSULATED 

50 RTU FLTERED SUPPLY NEUTRAL LINK CLPSAL 17 NSULATED 

51 3 PHASE SWITCHED OUTLET (LIPSAL 56(410 USE ENCLOSURE AS SHROUD 

52 I PHASE OUTLET EA (LPSAL 

53 LAPTOP GPO - TWN 10A CLPSAL 

54 1 PHASE OUTLET - GENERATOR ANCILLARY POWER CLPSAL 

c25at 
113 

449A449AP 

P56 

ITEM QTY DESCRIPTION MANUFACTURER CATALOGUE No OPT REMARKS 

6S 2 VSD RUNING RELAY K3. 112166-U1-240VAC 

2 %PP IN1E11100016 RELAY - DEC PH28-LL-140VAC 

67 2 PIMP REFLUX VALVE PROXIMTY SWITCH PERERL 6 FUCHS NI2O.U12 c/v segport stands 

68 

69 2 PM MOISTURE IN OIL RELAY - K7 PEPPEL 8 FlKlb KFA6-ER-L6 

70 

NOT USED 

73 NOT USED 

76 2 PUN, RN (ORON) RELAY - K20 DEC 123128-111.-2400C 

15 Pt12, FAULT RESET RELAY - K21 DEC PRI8-UL-24VDC 

16 2 PLOP ERRGENCY WOE NTERRUPT RELAY - KI2 DEC RH213-1.1.-24VIX 

TI PUMP TIM AT MAX RELAY - KI3 DEC IIH28-1.11-24VIX 

2 F117P START PUSHBUTTON - SI SNEERER 1 SWIM D7P-F3-PX10 

79 PUN' STOP PUB-BUTTON - 52 SPRECHER 8 SCION D1P-F4 -PUB 

111 2 PUMP EM/STCP PUSIDUTTON - 53 SPRECHER 1 S(11111 (17P-11134-PX02S thy 61ken E/Stop Ring - Label 

81 PUN, RESET PUSHBUTTON - 54 SPRECHER LSCHJI 01P-E6-PX10 

$2 FUN, HOUR RN PETER NATIONAL TH639 

03 1/3T USED 

DRY WELL SUMP PUN, RUN CONTACTOR - K1 SPREIHER 15CION CA7-16 

DRY WELL SW PUP THERMAL OVERLOAD RELAY 510(11( 91 SWAN C1144-6 

06 DRY WELL SLAV PUP HEALTHY RELAY- K2 DEC R/118-111.-240VAC 

17 DRY WELL SLIP NW START PUSID11111011 SPRECILR 6 SCHUH D7P-F3-PX10 

18 DRY WELL %FP PUN' STOP PUSHBUTTON SPREUER 1 SCHUH (17P-f4-PICIO 

69 LR1 - DRY WELL SUP PUMP LEVEL RELAY MULTITRODE MIR-2 240VAC 

99 102- DRY WELL LEVEL RELAY HULTITRODE MTRA-S 2401X 

91 LR3- WIT WELL VIEFI LEVEL RELAY NULTITRODE 240K 

92 

93 

94 SIR - SIMIAN( MINT LEVEL RELAY MULTITRODE 240VA( 

6 SINGLE POINT PROBES NA.TIT RODE ol I - 020130FSP-SNeld 2 oft - 0.2/1-T 11 cord 

96 ERRGENCY PUMPNG MOM RELAY P10109 - 0161 ICE( RH2B-U1-240VAC 

91 SURCHARGE MINT DELAY TPER - SDT SPRECIER k SCHUH RZ1-FSA 3E - U23 ON CRAY 1.05-61sec 

98 ERR6OKY PlIft15 MODE TRIER - NEC GT30-6-AF20 DR BASE MEAL MULTI-FUR TICM TIMER 

99 EMERGENCY PUMPNG MODE TtfR 0102 SPRECKR sow 1121-FSA 4U - U23 ON DELAY 1.05-6115/ 

104 EMERGENCY PLRFTIGHOR SWITCH - 55 SPRECIfR I SCHUH D1P -LS015.11%21 ENGRAVE 'ozz ON 

102 

E3 

104 

92s 

106 

101 

119 

110 

111 

112 

113 

NOT USED 

lb GRAM( DISPLAY - FREE ISSUE RENON 6306A100 FREE ISSUE 

116 NOT USED 

TTN SW/EID LOINS CONTROL KC AY - SUR DEC Rli2B-LL -241/DC 

na STATION LO CAL/REM:1TE SWITCH - 510 KRAUS 1 RARER CAD11-A122-600-F12-F758 ENDRAW 1.0(AL PINOT(' 

SS 3 PHASE RE APPLIANCE KEE - GENERATOR POWER MENVEKES 010368 c/v PROTECTIVE CAP 41183 

56 A 
57 

se SW/BD DOOR NCRO 514701E5 CRISCO 91202 12 OR 8/0 

59 9 SW/BO 8W NIERNAl fLURO LIGHTS DERN 680101 

60 2 PUMP VARIABLE SPEED DRIVES DANFOSS Model Mx FC201P22KT4E21111e6CxxxSxxxxAc1PbcaniDe 

61 2 ROVE KEYPAD MOUNTING KR DANFOSS 13081107 

119 ELECTROCES TEST RELAY - FIR DE( RH48-11.-24VDC 

111 

121 WET WELL LEVEL INDICATOR CROMPTON INSTRUMENTS 144 -0116-HG-P-SR 4-20nA 0-101X *DJ RED POKIER 

122 NOT USED 

123 2 050 CUBICLE VENT FAN RITTEL )316.107 360113/1Y 

124 CUBICLE FAN THERMOSTAT NIP 10 - 401 

ES 2 CCRROSIONIFMEITCR CORTE( VP(1-110 OR 111 FROM AP CfMTLCtS 

62 2 SPEED POTENTICKTERS 1.01W 1 Tun NP D7P-POTS the 10 1W 1 Torn POT. 

63 2 PUMP EISTW CONTACTOR - K1 SPRECHER t SOUR CA1-43 .A115143CONTA(T 

121 

120 

64 PUMP CONTROL ((I POWER ON RELAY - K2 DEC 1012B-LL-240V AC 

ITEM QTY DESCRIPTION MANUFACTURER CATALOGUE No OPT REMARKS 

130 ' K 

_ 

Ell 2 FMB/ METER k/w S mfrs CABLE) EICRESHAUSER DN11050W1SSOAWILAAAD , H RANGE = 251/s 

132 2 FLO0METER EARTH RNGS 00115HAUSER hare 3161 EARTH EMIG H 

03 3 WIT WEB LEVEL TRANS/UTTER D1DRUSS HAUSER RC67-A2821DIA3 RANGE . La 

134 1 WET WELL (UR TRANSMITTER TERMINAL HOUSNG EICRUGS NAUSEA (Pict of tea 1331 - 

135 G 

136 

131 1 ORNERY PRESSURE TRANSMITTER VEGA YE6ABAFI74 BR14XX66101411 u emu .39933 

138 1 DELIVERY PRESSURE ADJUSTMENT UNIT VEGA VEGA DIS12 VE6ADISI2ellu U 

139 1 RBA POWER SUPPLY 24VDC POWERBOX P651-2404-CC-T - 

III 1 RADIO 240/13.11VDC CONVERTER POWERBOX P041-241264( R 

1I I 

142 2 BAY1ERES YUASA UX150-2 - 

143 1 RADIO TRIO ORI00-01601-N II 

VA I ANTENNA TRIO VAS ANIBAL R 5 ELERNT 13dB ALUM 

MS 1 RANO COAX SURGE PROTE111011 UNIT PIXYPHASER CORPORATION IS -501N-C2 R 

146 1 TELEKTRY UNT - FREE ISSUE LOGICA (MG nn31vanzv-9-7 . FREE ISSUE 

141 1 GSH MORN WAVECON FASIRACK Woe I 

141 1 GUI CELLULAR TRANSIT ANTENNA PS MISERS IlA2000 I 

149 6 DISIONIECT PLUGS PHINMX CONTACT MID 2,5/20-ST-5.01 _ 

ISO I DISCONE(I TERMINAL BLOOM RICENX CONTACT UNSIBV10,5/20-6-508 

151 6 CABLE 113USING PHOENIX CONTACT KGS-M5T825120 - 

52 NOT USED 

5) 7 SICMAL ISOLATORS -2 WM PUT LOOP POWERED MORE NXISTRIES ECT/4-206A/4-211nA _ 

ES 1 CODING P15 PHOEMX CONTACT CP-ItSTO (R-MSTB _ 

156 1 ANTENNA NAST SWED BU1.CER SIM 22 R LENGTH o i NTRS 

157 I NTERNAL COAX (ABLE (Rath to Liptak.; Arrester/ TRIO TRIO - SWUM/1E23 R Cable No X01 

158 1 DIURNAL COAX (ABLE °jobb* Arrester to Aerial/ R.F. NDUSTRIES ANDREW - 011400 R Cobb No X02 

E9 2 COAX RUG For (1F f 4110 cable, PULSE N-2I1HS R Straicht plug crisp 

160 I U CLAMPS Rt. NDUSTRES 1010 R 

161 

SWITCHBOARD TERMNALS 

163 - POWER TERMINALS - SHROUDED PHOENIX CONTACT UN - 

164.1 lot FUSED TERINALS vilh LED 240 10KAT ON PHOENIX CONTACT U14-IfSI1ED24 15s211 _ 

164.2 Lot FUSE CARTRIDGES PHCOIX CONTACT Mb - RATINGS AS ROMEO 

1643 Lot CISCONNECT TEPRINALS PHOENIX CONTACT U14-MT P/P - 

164.4 let EARTH URINALS PHOENX CONTACT 814-147D-PE - 

164.5 0 GROUP MARKER CARRIER PHOODX CONTACT (BE 
- 6\ 

164A 2 TEST PLUG ADAPTOR PHOENIX CONTACT MPS-211 PS-6 

164.1 lot PLUG-D1 BRIDGE PHOENIX CONTACT 

_^ 
FBS AS REDUIRED 

1641 Lot COVER PROFILE ISFROUDING1 CARRIER PLATE PHOENIX CONTACT Al-? AP2-TU . AS REQUITED 

165 - 

166 
- 

NUELLANFOUS 

147 

148 I DIRGE% PAROCK - 450a brass pin tumble ILA. REED LOCKSMITHS KEY No 315 1 S/S Shackle - c/w 1 KEY 

59 Lot 

I 

WET WELL CONDUIT SEALING BUNGS RUBBER TO SLIT OMITS - Dela If' 
110 Lot S/STfEl. FITTINGS AS DETAILED FOR PRESSURE IX FITTNGS STANLESS STEEL U Site! 19 

171 I EARTH ROD CONNECTER BOX NESCO ERB1 

172 1 UNE TAP - BON1NG 10 EARDING ROD CLPSAL 8026 - 

113 I (AWNING ROD COPPER ROO 13act Waiter 

fib 1 liA 30 OUTLET - FOR DRY WELL SOAP PUMP PIENNEXES Socket-1196, Plug - 282 E IP67 

175 0 

176 2 PUMP HELD EM/STOP STATION - S6 SPRECHER & SCHUH 011101 01 -750(112 E c/w 60m E/Step Ring 

177 1 DRY WELL VENT FAN ISOLATOR (UPSAL 5659/110 E 

118 
E 

119 4 DRY WELL FLURO FITTINGS BRUTE - P11P231H TWIN 36W W/PROOF E High Impact Resistant 

ln 2 IPSO JUNCTION BOX - FOR DRY WILL LEVEL PROBES CUPSAL To Soil - the terminals E 1st Floor t Adj Sump 

181 2 PUMP (01111701 SOCKET OUTLET INCLINE SLEEVE MAREGIAL FCC 014061 . 011/3053 13 Mounted in dr ywell 

182 2 PUMP COUR% DIET F1.00 HAMA MARECHAL PHU 114161 ODU053 13 Mounted in dryvell 

Sheet 14 
FOR CONSTRUCTION ---- 
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03 
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z 
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c-) 

0 a 

o 

CABLE No. STATUS SIZE CORES TYPE LENGTH Iln) 

Note 1 

FROM TO CABLE FUNCTION NOTES 

P01 NEW SOmre 4C PVC/CU/PVC Note2 ENERGEX Supply Pillar ., , Switchbord Incoming Mains Supply Refer Note2 for Cable Protection 

P02 NEW 16mre2 IC Building Wire Switchboard Earth stake Main Earth 

P03 

POI. 

POS NEW lOmml 3C+E Screened Flexile VSO Switchboard Pump 1 Disconnect Box in Dry Well Pump 1Motor Feed Maintain Continity of Screen 

PO6A/8 EXISTING 6rnro2 1 x 4C.E Screened Mudge 1SubmersiNel Pump !Disconnect Box in Dry Well Pump Nol Puny 1 Motor Feed Thermistors 

P08 NEW 10mro2 3CE Screened Fleale VS() Switchboard Pump 2 Disconnect Box in Ory Well Pump 2 Motor Feed Maintain Ccothuity of Screen 

PO9A/B EXISTING 6inro2 2 x 4C.E Screened Ruble latunersiblel Pump 2 Disconnect Box in Dry Well Pump Not Pump 2 Motor Feed Thennistors 

P11 NEW 2.9nre 3C+E PVC/CU/PVC Switchboard Dry Well Sump Puny 3ph Outlet Dry Well Sump Pump Motor 

PHA NEW 2.5mm2 3C.E PVC/CU/PVC Dry Well Sump Pump 3ph Outlet Dry Well Sump Pump Dry Well Sump Pump Motor 

P12 NEW 1.5mm2 2c.E PVC/CU/PVC Switchboard Ory Well Lighting Lighting 

P13 NEW 2.5iiim: 2c.E PVC/CU/PVC Switchboard Dry Well Vent Fan Isolator Vent Fan 

PI3A NEW 2.5mm2 2C.E PVC/CU/PVC Ory Well Vent Fan Isolator Dry Well Vent Fan Vent Fan 

P14 - 

MLA - 

P15 - 

P16 - 

P20 

C100 NEW 1.5n1m2 4C Screened PVC Switchboard Pump Not Aux Plug in Dry Well Pump 1Motor Therroistors/M10 

C101 EXISTNG 15owe X Neale (Submerstlel Pump Not Aux Plug ei Dry Well Puny Not Pump 1 Motor Thermistors/110 

C1D2 - 

C103 - 

C104 NEW 8.Snom2 1TrYle PVC/CU/PVC Switchboard Pump 1 Reflux Valve Puny 1 Relux Valve Proximity Switch 

ClOS NEW I.5mm2 2C PVC/CU/PVC Switchboard Pump I Feld Emergency Stop Button Ptirop 1 Field Emergency Stop 

C200 NEW 151=2 4C Screened PVC Switchboard Pump Mel Am Plug in Dry Well Pump 2 Motor Therreistors/1410 

C201 EX1STNG 15mre X Flexile (Submerskie) Pump Not Aux Plug in Dry Well Pump Not Puoy 2 Motor Thermistors/M10 

C202 

C203 - 

C204 NEW tSme 'Triple PVC/CU/PVC Switchboard Pump 2 Reflux Valve Pump 2 Rehm Valve Proximity Switch 

C205 NEW 1.5mm2 ZC PVC/CU/PVC Switchboard Pump 2 Field Emergency Stop Button Pump 2 Feld Emergency Stop 

COI NEW ZC Vendor-020130FSP-Shield 15mtrs Notel Switchboard Surcharge Imminent Probe Surcharge Imminent Signal (SIR) 

CO2 NEW 2C Vendor-020130FSP-Shield 15Intrs Hotel Switchboard Wet Well High Level Probe Wet Well High Level Signal ILR3) 

CO3 NEW 2C Vendor-020130FSP-Shield Dry Well Level Probes 1-Box Dry Well Flooded Trip Level Probe Dry Well Trip Level Signal (1.112) 

CD4 NEW 2C Vendor-020130FSP-Shield Dry Well Level Probes 1-Box Dry Well Flooded Alarm Level Probe Dry Well Alarm Level Signal (1.02) 

C05 NEW IC Vendor Sump Pump Stop/Start Probes 1-Box Dry Well Sump Porto Level Start Probe Dry Well Sump Pump level Control 11.R1) 

C06 NEW IC Vendor Sump Pump Stop/Start Probes 1-Box Dry Well Sump Puny Level Stop Probe Dry Well Sump Pump Level Control DAB 

C07 NEW 1.5com2 2Pr Instroler Switchboard Dry Well Station Level Probes .J -Box Dry Well Static() Level Probes 

C08 NEW 1.Smm2 2Pr Instrolex Switchboard Dry Well Sump Pump Stop/Start Probes .1-Box Dry Well Sump Pump Stop/Start Probes 

CO9 

C10 - 

C11 - 

C12 NEW 1.5nrnz 2C PVC/CU/PVC Switchboard Dry Well Alarm Strobe Alarm Strobe 

C13 - 

CIL 

CIS 

101 NEW Vendor 20mtrs Notel Switchboard Wet Well Hydroscopic Level Sensor Primary Wet Well Level Excess Length for Probe Removal 

102 NEW Vendor ISintrs Notel Switchboard Delivery Pressure transmitter Delivery Pressure Located in Dry Well 

103 

NEW Vendor Metro Notel Switchboard Pump 1Delivery Flowmeter Flowmeter Sensor Power Supply Mounted in Dry Well 

104A NEW Vendor 2Smtrs Notel Switchboard Pump 1Delivery Flowcneter Flowmeter Signals Mounted in Dry Well 

IRS NEW Vendor Mors Hotel Switchboard Pump 2 Delivery Flovmeter Flowmeter Sensor Power Supply Mounted In Dry Well 
105A NEW Vendor 2Snitrs Hotel Switchboard Pump I Delivery Howmeter Flowneter Signals Mounted in Dry Well 

106 NEW 0.5rom2 I Pr 120 ohm Twisted Pair Switchboard - RTU Switchboard - Graphic Display RS485 Cozens Overall Screened Twisted Pair 
107 NEW 0.5rore I Pr 120 ohm Twisted Pair Switchboard - Graphic Display Switchboard - Pump 1 Soft Starter 05485 Cams Overall Screened Twisted Pair 
108 NEW 0.5ua 

1 Pr 120 ohm Twisted Pair Switchboard - Pump 1 Soft Starter Switchboard - Pump 2 Soft Starter 05485 Corns Overall Screened Twisted Pair 
109 - 

110 

xel NEW Vendor Switchboard - Radio Aerial Coax Surge Protector Radio Communications 

X02 NEW Vendor Aerial Coax Surge Protector Aerial Rade Communications 

Inn OR n nInG OR PART I ne RtOf 6 /606 CIE Ile Die lAwi Of COMIC/6 wn0 mkY1401 If CORM OR RE PRODuCE0 011 MOW I nE MPRCSS PM/AMON OF OUCENSMND IN.. OWES CRVV 
no 

07 rnI > !-*/ E Z xo g r- rn -1 70 'V = un = L, 9 _a m 3:7 .-0 --. = 0 < =_. v. < mar- m--;zrrix o-v- a m 0 .y., ....0. Cl 
&1 rrS IA ,Z3 < 0 -1 C. r- 0, 

rn = El -0-7,-- 9 ii 7, mx r7.1 v,-- -7, rn- ..--.-- rn > 4._= -i > I 
mCo 

tO m . 1- '0 -f -.- -0 - en 

=1;I: 7:7'.71: 

,r, V. -0 X ZEN 
-rn _4r < '.'"' -C 1--- Z -. 
4.11 > 0 .." -,- 70 Cl A > -r1 _, Z X' Ox x < c 

se co -1 rn :42 
0,x7- xmx,E-101, : E: :::: 

,;=nrn :: 

3 ,7,' -I -ri 
in 2 X E, Z = -,..C770,C3z rnXrn 

n Do x 

:1- 2 -7 r ; ; . ? i : vi'l 

5. . -co < c) -- z > m?,--,z-vz-n;.- v,r-ni 
CC r- -, Cel 70 , no r.-7 en 

to 11 - .: ° 3 7%.s.<9 i 
rn 1.. 1.... 0 m c, c> tn r-, = un rr, _4 ,-, C z _. Z v -I > _, id, ,..= co ,, co 
x,c) 77 -9 - c,,-,., 
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A 

B 

C 

E 

F 

10 12 13 14 15 16 

11341 WT. IESERIPTICO LAM 1 LABELS 213 Of NECESSARY) TEXT WENT MATERL41. / EMOLIR 

12 DERGEX SUPPLY 
NORMAL SUPPLY MAN 5101(1 

ASA 

Tem 
lee 

ABS PLASTIC 

B/W 

13 GENERATOR SUPPLY 
EIRRATOR RIPPLY MAN SWITCH Gem 

lr 
ABS NAST( 
RAI 

14/15 PURI MIT WAXER 
MAP 141 

MA 
RP? Nat 

63A 

toe 
leo 

ABS 11.ASIK 
W/B 

07 PHASE FAURE GREAT BREAKER 
MARX PHASE FAILURE RELAY 

01 

EEO FRIG LIE SIX 
OF MAN SWITCH 

lm ABS PLASIK 
Vro - R/W 

01 

19 SUB-NSTROUTIEN BOARD Cl 
SUB-DISIRIBUTION BOARD 

63A lee 
ABS MAUI( 
W/B 

10 PHASE FAILURE OREM BREAKER 
SIMON PHASE FALURE RELAY 

011 

lm ABS PLASTIC 

VB 

11 3 PHASE OUTLET (110)1 BREAKER 
30 OUTLET 

011 

lm 
lm 

ABS FUSEL 

12 1 PHASE CUTLET MIXT BREAKER 
10 GPO 

012 

lee ABS ELASTIC 

W/B 

13 RIU LAPTOP CROAT BREAKER 
RBI LAPTOP GPO 

013 

Lea 
lm 

ABS PLASTIC 

VB 

DRY WELL LIGHTING CREME BREAKER 
DRY WELL LIGHING 

014 

Leo 
lm 

ABS PLASIK 
VB 

DRY WELL VENT FM (RDA BREAKER 
DRY WELL LEMING 

015 

Lem 

lee 
ABS PLASTIC 

W/B 

SWITCROARD LIGHTING (RENT BREAKER 
SAILED/0AM LIGHTING 

016 

Iva 
lm 

ABS PLASTIC 

W/B 

n. 111U UM FILTER ERIE BREAKER 
RIU SURGE FLIER 

017 

lea 
lm 

ABS FLASIL 
W/B 

DI PLR MAIM 1 SR (KW BREAKER 
EM PLI1PING ((7.L SR 

068 

lm 
4m 

ABS Pint( 
VB 

19 GEIERATOR ANCILLARY RIPPLY (B 
EDERATOR ANCILLARY SUPPLY lm 

lm 
ABS DASD( 
W/B 

72 DRY WELL SNP PUP (RELIT BREAKER 
DRY WELL SLAP PIM 

022 

lea 
Lee 

ABS PLASTIC 

W/B 

rs R10 POWER SUPPLY EMIT BREAKER 
RN POWER SUPPLY 

031 

lm ABS PLASM 
WA 

21 SURD FLIER ALARM RELAY MDT BREAKER 
URGE FLIER ALARM RELAY 

031 

Im 
lm 

ABS PLASTIC 

W/B 

29 SPARE OREM BREAKER 
SPARE 

033 

lm ABS FLASIK 

W32 PUPP (WIRD CRIED BREAKER 
PLR POT 

04-1 
FOP NoT 

05-1 

tra 
Lee 

ABS PLASIK 

33 DRY WELL SNIP NW CONTRA (CI BREAKER 
DRY WELL SLR PUP 

06-1 

leo 
lm 

ABS PLASIK 
W/B 

31 SLIME WIRIER FUSES 
SINGE DMERTEll FUSES AO FRI:MERE SIX 

OF MAN SWITCH lm 
ABS PLASTIC 

W/8 - RAI 

31 SURGE (UDDERS SURGE DIVERTEAS 
FED FROM LNE SIN 

OF MAN SWITCH 

4m 
lee 

ABS PLASM 
VB - RAI 

39 SURE FLID ALARM RELAY 
SEAR Lm 

lm 
ABS PLASTIC 

W/B 

41 RIU SURGE REDUITION FLIER 
RIO SURGE 

REDUCTION FLIER 

4- 
lm 

ABS PLASTIC 

W/5 

PRASE FAILURE RELAY 
ENERGEX MANS 

POWER F/JL Pf RE 

FED FROM LICE SIX 
OF MAN SWITCH 

lm 
Lee 

ABS F1.AS1K 

W/0 - RAI 

43 PHASE FAILURE RELAY 
STATION HAIRS 

POWER FAL - Pf RS 

lm 
Lae 

ABS PLASIK 
W/B 

MAN NEUTRAL LK MAN NEUTRAL 
ABS FLASTK 

W/B 

AS MAN EARTH LW MAN EARTH Lea 
ABS PLASIK 
WS 

46 SUB-BOARD NEUTRAL UK NEUTRAL Las 
ABS PLASTIC 

W/B 

SUB-BOARD EARTH UR EARTH 
ABS MASTIC 

W/B 

11 SURGE WIRIER PI UT PAL LIT( NEUTRAL Lem 
ABS MAUL 
W/b 

DISTRUPENT EARTH 100 INSTRUMENT EARTH Ism 
ABS PLASTIC 

W/8 

RIU FEEDER SUPPLY TEUTRALLARK 
FILTERED SUPPLY 

NEUTRAL 

lm 
lm 

ABS PLASTIC 

VI) 

53 LAPIN, CPO LAPTOP EPO Las 
ABS PLASTIC 

W/8 

GENERATOR AIVAE CONNECTION SMKET 
GENERATOR 

ANCLLARY SUPPLY 

lm ABS FiASIK 
VB 

55 GENERATOR POWER CONIECTIMI SOCKET 
GENERATOR 

CO/RECTOR 

6m 
6se 

ABS FLAIL 
Wt8 

VARIABLE SPEED DAVE 
PLR' Net 

1.31 

PLR No7 

211 

&a 
Ira 

ABS FLASTK 

W/13 

61 PUP VS0 lava PLR Ad BR Not 61. 
ABS FLASIK 
W/B 

62 PLOP MA11111 SPEED CONTROL VSD SPEED VSD SPEED tam 
ABS PLASIK 
VB 

69 E/STEP (CALMER 1K1 2K1 Acts 
ABS FiASIK 
Vro 

64 MR CONTROL CO POWER ON RELAY 1(2 ?K2 
ABS PLASTIC 

W/1 

65 VSD AWING RELAY 213 lm ABS PLASTIC 

W/B 

46 PUMP NTERIOCKM RELAY 1K4 2K4 Lae 
ABS PLASTIC 
1.//8 

67 

61 A PPP maistua N al 2141 

ABS PLASTIC 

WA 

ITEM 1 DPI. OES(RPTKM LABEL 1 LABELS 2 & 3 OF NECESSARY) TEXT HEW MATERIAL / (BLOW 

14 PI! REM CCRUJID RELAY 1(20 2921 IaN ABS PLASTIC 

1/8 

11 PUM FALLT RESET RELAY 121 2921 he ABS PIASIK 
W/B 

PUP DIFMENCY MOOS IfIEINAPT RELAY 1I22 2922 lm AS PLASTIC 

W/8 

77 KW TUN AT MAX' RELAY 1421 RD lea ABSPLASTX 
W/8 

PUP START PUSHBUTTON START START lea ABS PLASTIC 

W/5 

79 NW STOP PURIBUTTNI STOP STOP 1m ABS PLASTIC 

WA 

10 PUP DtSTCP PUSHBUTTON it ION 1497NQ vOl P/D1Ten) Du label oppbed vile Meted 1/11 

11 PLR RESET PUSIOUTTON FAULT RUT FAULT RESIT Lea ABS MASTIC 
wte 

V DR HOURS RUN PETER MRS RUN HORS RUN ha ABS PLASTIC 

WA 

84 E DRY WELL SUM PUMP RUN CDOACIOR 4141 Lea ABS PLASTIC 

W/8 

es E CRY WELL SU' PIRA TOL 410 laa ABS RUSTIC 
WM 

BS E CRY WELL SUMP KW HEALTHY RELAY LK/ lea ABS PLASIX 
W/1 

11 E DRY WELL SOAP PUMP START PUSIOUTION START ha 
WMS 

PLASTIC 

/8 

E MD WELL SUP PUP STD, PUSHBUITCN STOP Los ABS PLASTIC 

WM 

19 DID WILL S/PLIf STCP/START LEVEL RELAY 
DRY WELL 

FAIMPIIIII - IRI 
Lae 
Ire 

ABS PLASTIC 

WA 

91 DRY WILL LEVEL RELAY 
DRY WELL 

NALLEVEL - LR2 

lm 
4m 

ABS POSTE 
WA 

91 VET WILL 1.111LEVEL RELAY 
WE) WELL 

116111111.1 - 
ho 
ho 

ABS PLASTIC 

W /1 

IN SRDIAREE MEW LEVEL MAY 
WET WILL SARGE LRCHRUNT 

. SA 
4m 
lee 

MS PlASTK 
W/B 

96 DERGOKY PUMPNG MOM PUNP 1 RELAY EMG1 Lea 
ABS {AMEX 

WAZHASTK 
WA 91 %MOM RODENT ON DELAY TIER SOT lm 

SO EMERGDKY KRAIG MODE Off RELAY TRIER DIAN 4m ADS NASD( 
W/8 

90 DRURY PU141161001 KW 2 TIMER DIG2 lea MIS PLASTIC 

WM 

mg DIERGDKY PUMPING MCCIE START SWITCPI 
EMERGENCY 

PLIMPIKAIX 
EMERGENCY 

MENG P9XE 

leo 
Let 

ABS PLASTIC 

W/B 

ITT SWITCHBOARD WHEN ECNIROL RELAY SUR Lea 
ABS PLASTIC 

WA 

IN STATION LOCAL/REMOTE SELECTOR SWITCH STATION CONTRA. MODE ha ABS PLASTX 

W/B 

119 ELECTRODES TEST RELAY EIR Lee MS PLAS11( 

WA 

121 WIT WELL LEVEL MOTOR WET WELL LEVEL ha ABS PLASTIC 

W/8 

417 2! /FUMY f MINTER TRANSPIT TER OR 1 FLOM ID MR 7 ROWMETER Lee 
ABS PUSTIC 
W/8 

(34 WET WELL LEVEL ADO. UNE 
PROW WET WELL LEVEL 4m 

Ica 
ABS PLASTIC 

1/5 

131 U DELIVERY PRESSURE AUDIT 
DELNERY PRESSURE ha 

lm 
ABS PLASTIC 

WA 

139 Rh 241VAU21VDE POWER SUPPLY 
RIU 2494 

POWER SUPPLY 

4m 
lm 

ABS PLASTIC 

W/8 

I41 R RADIO 24V/13.8VDC (ONVERRA 
24/12 VD( 

WAVERER - RADA 

ha 
Om 

ABS PUSTX 
WA 

IM R RADIO RAID he ABS PLASTIC 

WA 

14S R RAMO COAX SURGE PROTECDON RADIO SURGE PROTECTION Lae ABS PLASTIC 

wn 

146 TELEMETRY 11111 111U lee ABS PLASTIC 

W/1 

141 I MODEM MODEM lea ABS PLASTIC 

WM 

149 RIU DISCONNEI I PLUG PLU61471 lee ABS PLASTIC 

W/B 

ISO RTU DISCOMECT 1 ENNIAL BLOCKS FLUG Ne71 ha ADS PLASTIC 

W/B 

153 SIGIIAL ISOLATOR ILI AI 4m ABS PLASIK 
WA 

RN 0 OPT. DESOLATOR LABEL 1 LABELS 213 A PECESSARY) TEXT REKNIT 11ATERNI. / COLOUR 

TENON. kf AMR 
ATI/ POWER 

SUPPLIES 

ho 
he 

ABS PLASTIC 

W/B 

UNINAL RADER 
NATAL HUTS 

'MI 
NATAL RUT 5 

CO 

4m 
he 

ABS PLASTIC 
WM 

TEDMAL If AMR Dril AL NUTS 
DO 

Lee lir ABS PLASTIC 
WEI 

1(20 19401 IlAte orsilAl OUTPUTS 

.001 
DENTAL OUTPUTS 

CO2 

Lae 
Lae 

ADS PLASTIC 

WM 

IERIOIAL LEADER 
ANALOG /PUTS 

M 
Lae 
ha - 

ABS PEASE( 
W/B 

HEADER LABELS Move Gail Boers, NON FILTERED 

SUPPLY 

FILTERED 

SUPPLY 

Ma 
Wa 

ABS PLASTIC 

NM 
ABSWAnc 
WA 

HEADER LABEL Obobef Settler/ ' PEN DEMO 

KARR LABEL Ow Terminals 641-631 LEVEL TX MO LEVEL PROBES 
4No 
ha 

ABS PLASTIC 

V lb 

HEADER LABEL (Ore Worded Terehh) WANOIG 
NOVO 

he 
Ira 

ABS PLASTIC 

RAI 

204 

ill E WADER LABEL Was pashitd1orul DRY WELL SIR PUP ha ADS PLASTIC 

W/B 

202 M WEIDER NTEPIAU TENCIALS GEPERATCR 

INTERFACE 

4m 
ha 

ABS PLASTIC 

W/B . 

N3 F2 GENELLTOR BOLTED ECNNECTOIS 
BUS8AR LIVE WIEN SWITCHBOARD 

ENERASED RCM WIRIER 
lee 
Lem 

. ABS PLASTIC 

RA/ 

204 

205 HIDER PARL WANING SPCA 
1 DiFIZAII JAMS T t T 
MY EXTERNAL LAN1 UST 7 

MOO MSC( ?ea Oa 
ADJACENT Iff IIRS / 

Ws 
1. 

ABS PLASTIC 

M ITS 

206 INSPEETKNPLATE LABELS - !ME INSPECTION PLATE 

CO NOT NSTALL GUMS 
FM BY GLUENG DRY Rae 

leo 
ABS PLASTIC 

WM 

207 

EXTERNAL LABEL LIST 
LABEL TEXT TEXT 

RTC 
PAW FILL 
LET TEPJNG 

SIZE 011 CP1 

A SP210 20es Blot 100x35 1 

B RN 1Om Mad Sh21 1 

I PUP (01111(1. ipall Bled 12621 2 

D 

THIS SITE IS NONTORED BY DrErkrIT GRA ROOM PLEASE HMI DE 
OPERATOR WORE ISDATNG PUMPSOR SEATON 

Imo Blot 25611 2 

E NEW CHEEK THAI THE STAIN IS IN 124011 
MODE BIECK LEAVNG SITE 

kw Black 2160 1 

F COMPRI (DEER% Nee Black 12621 1 

I HAN SWIMS Dm Black 12621 1 

OISTRUTION BOARD lha Blot 1Sh21 I 

L GENERATOR CONFECTIONS Nee Blvd 11621 1 F 

A PL19 1 VSD Nes Black 1621 2 

II GENERATOR NUT Des Blvd 110121 1 F 

0 BATTERIES 10r Blvd MR 1 

P MANLY AUTHCRITY PETER% Nee Nadi 20620 I 

D DANGER 415V 10e. Bled 101121 

R DANCER - 2 SOUSES 0 SLAW/ Nes Red 22620 2 

1 :, : 1 t Mad 14621 I 

X 

WARN* 
DRS SITE IS CCATIIRLISLY MONTERED 

CONTACT CONTRA. ROCS 

BEFORE OPDING MEIER DOOR 

AMARA ID LEAVING SITE 

be Blot NOWA 1 

Y 
. PtIoIt MA MR I NM or *telly alder Label T) 

. . 
ha Not INNIS I 

y -DARER - ELECT EQUIPMENT NOT[: LDS LABEL IS FREE 

&biro City Coax/ Peale 3413811113 ISSUE BT BRISBAJE WATER 
216190 1 

EXTERNAL LABELS lm THICK 316 GRADE STARESS STEEL. 

FIXED WITH N3 DS STARLESS STEEL PETAL DREADS. 

FIELD LABEL LIST 

LABEL TEXT TEXT 
HOGHT 

PANT ILL 
LET TERM 

SIZE OTY 

AA PUP No? (Field Eh/wry Stop Statice Adj Pump b fry will Nee ABS PLASTIC - W/1 120.214 2 

AB SLIP PUMP three SurAp Pump Duane Boa Plug m dry well) 20Na ABS PLASTIC - W/B 141110 1 

AE VFW FAN ISOLATOR [Moe Vent Fan belatee in dry well) Nee ABS PLASTIC - W/1 150.10 1 

AD PULP TAM/METER lAdjool NW, Floreeter in 67 NW) Dia ABS piAsix- W/1 /IMO 7 

Al MT WILL LEVEL PROBES X /-Bor it try rep) SEA ABS PLASTIC - WA 4671 1 

AF PAP? AUX PLUG Named Ad)ared Pump Disconnect Boll 10ra ABS PLASTIC - W/S 120.70 

AG NAN EARTH CONDUITOR - DO NOT DISCONEET BO Main Earth Ileersdel 58. 
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B 

10 11 12 13 14 15 16 

1 
ICONSTRUCTION : EXTERNAL SWITCHBOARD 

I Cubicle construction 3mm Marine grade Aluminium 15251). 

NI construction 160x60 channel 6061 T6 Grade Aluminium. 

led, "Pulse MIG" Si "TIG welded with all visible seams and joints fully welded, free from 

splatter and ground smooth where needed. 

External doors and covers fitted with Emka 1011-207 self grip seal. 

Stainless Steel "D" Handles fitted where indicated on the drawings. 

M6 Earth studs fixed to the interior of all doors and hinged escutcheons and on adjacent cubicle 

interior surfaces. Fit dedicated earth stud adjacent main earth bar for switchboard earth. 

Door stiffeners, door stays, cable straps, and document holders etc fitted where shown on the 

drawings. 

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

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

Lift -off covers and mounting panels fixed with 118 studs & stainless steel dome nuts. 

Gland plates manufactured from 3mm aluminium, unless otherwise shown. 

Inspection/Access plates manufactured from 3mm aluminium. 

Gland/Inspect/Access plate openings fitted with M6x1.0 flat head closed end rivet nuts. (Detail F) 

Cable glands to be fitted with compression side installed within cubicle. (Detail G) 

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

Gland/Inspection/Access plate fixings at 100mm. 

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

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

Inspection/Access plates are NOT to be earthed. 

Provide Shrouding to all live parts to IP20 where required. 

Hinges (external) Selectrix HIB650ss-316. Stainless steel. 

Star washers fitted under all hinge screws. 

Hinged escutcheons fixed with Emka 1/4 turn 100041142 

equipment to be removable via front access. 

all switchboard with non-hydroscopic material between plinth and concrete slab. (Detail El) 
D All escutcheons to open a minimum of 90' 

All sheet metal edging to be de-burred. 

Locks Doors 1 - 4.6 -1Z 
DORE ELECTRICS - Swing Handle SHKSS Universal locking - 92168 

DORE ELECTRKS - 3 point lock rod set - TLR24 

Lockwood Barrel lock 
Key Codes RC496A, RC496AB, FIC496ABC refer to each door for clarification. 

E 

F 

fG 

H 

Locks Door 5 

DORE ELECTRICS - Swing Handle SHPSS Padlockable - 316 

DORE ELECTRICS - 3 point lock rod set - 11R24 

ENERGEX padlock, S/Steel Shackle, 45mm brass pin tumbler. 

Energex Key No32S. c/w lkey. 

OPERATING PARAMETERS 

Standard 
urrent & Frequency 

ated Operational Voltage Ue 

Hated Insulation Voltage Ui 

Rated Auxiliary Voltage 
Rated Current (Main Bus) 

Short Circuit Current Inc 

Duration of Isc 

Degree of Protection 
Measure of Protection by barriers 
and enclosures. 
Service Conditions 

Mass 

Forms of Segregation 

AS 3439.1 

AC 50Hz 

415 VAC 

660 V 

240 VAC / 24 VDC 

300 AMPS 

20 kA 

.2 sec 

IP 56 to AS 1939 

Outdoors 
Not exceeding 2000kg 

Form 1 

PAINTING 

Aluminium Surface Preparation. 

Finish smooth all exposed welds, clean, descale, and degrease all surfaces. 

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

cleaner. Novacoal 12 conversion coating, 8. clean water rinses. 

Apply DULUX ALPHATECH 3000 powder coat to manufacturer's recommendations. 

CUBICLE & EXTERNAL COMPONENTS :- DULUX Mist Green (36648) matt finish. 

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

Minimum Dry Film Thickness all surfaces SO microns. 

WIRING 

All wiring to be PVC V90 HT 0.6/1Kv Grade with tinned conductor. 

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

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

pre-insulated crimp lugs or pins. 

Separate lugs or pins shall be used for each conductor. A proprietary double pin lug 

may be used to terminate two conductors. 

Use proprietary bridging links when required to common up terminals. 

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

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

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

bars shall be used. 

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

as detailed below. 

Control wiring to be minimum 1.0sqmri flexible copper conductors, colour coded as 

detailed below. 

Low level control signals to be minimum 0.5sqmrri flexible copper conductors. colour 

coded as detailed below. 

Wiring between RTU terminals & RTU disconnect plugs to be multicore cable with 

0.5sqmm flexible copper conductors. 

4-20rnA analog signals (internal & external) wired in shielded pair minimum size 

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

All 240VAC wiring in the RTU or PLC sections shall be double insulated and all terminals 

shall be shouded and labelled- ' Danger 240VAC' 

Earth cables minimum 2.5sqmre 

Doors and hinged escutcheons bonded with flexible tinned copper braiding. 

Disconnection zone door to be bonded with flexible copper B/Wire. Heat shrink at lugs. 

Switchboard to have dedicated earthing cable bonding directly to man earth bar. 

Ensure minimum clearance of 100mm is maintained between cable ducting & gland plates. 

Wire numbering will be equal to Grafoplast SIZ000 system. 

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

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

2 111 

Tr 
Refer to sheet 11 for coding details for RTU dis onneclion 

Coding pins must be fitted to both the disconnect plug and terminal block. 

Supply spare 'RTU fuse terminal' fuses seperately.2x10A, 2x5A 4x2A, 6x.5A 

COLOUR CODE 

Phase wiring (A,B 

Potential Metering 1240/415 VAC) 

Current Metering (Secondary) 

240 VA( Control Attire 
240 VAC Neutral 

Extra Low VDC Positive supplies 

Extra low %/(K Negative supplies 

General Extra low VDC Wiring 

RTU &PLC Wiring 

Electrode Wiring 

Intrinsically safe wiring 

Earth 

Door & Escutcheon Earth Bonds 

Red, White, Blue 

Red, White, Blue, Black 

Red, White, Blue, Grey 

Red 

Black 

Orange 

Violet 

Grey 

Grey 

Salmon 

Light Blue 

Green/Yellow 

Green/Yellow 

2.Ssqmin (min) 

1.5sqinm 

2.5sgrem 

1.0sqms 

LOsgsta 

1.0sgaun 

LOsgino 

LOscpno 

0.5stynin 

LOsqms 

1.5sqmei 

2.5sqeim Irvin) 

4 swim 

LABELS 

Internal labels W/B engraved ABS PLASTIC to label schedule. 

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

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

First letter = Background colour, Second letter = Lettering colour. 

Main switch labels 

Pump (B labels 

Compartment labels 

E/Stop labels 

Warning labels 

MAIN SWITCH 

400A 

PUMP Not 
2S0A 

RTU 

10min 

4tno 

6mm 

10mm 

EMERGENCY STOP ---- 4" 

DANGER 415V 
loin 

ISOLATE ELSE WHERE r 

Material ABS PLASTIC 
Colour B/W 

Material ABS PLASTIC 
Colour W/B 

Material Stainless Steel 

Material ABS PLASTIC 
Colour Y/B 

Material ABS PLASTIC 
Colour R/W 

Internal labels secured by M3 chrome plated metal threads. CB's to be 

identified with individual labels as per label schedule Labels obstructed by 

switchboard wiring are relocated to adjacent duct lid. Labels secured by M3 

nylon threads. The duct lid is secured by a single cable tie at one corner. 

External labels secured by M3 316 stainless steel metal threads. All 

internal and external labels are to have bevelled edges. 

DETAIL M 
NON-FLTERED SUPPLY ARRANGEMENT 

111.A9./. 
FICIICIICII D O I I - 

® 
it ! II. lillia_1111111 e o 

O 
- I .3111011111E8 
1 .0 I lei 101111E ® ,. . I .- 

s . 
101 
is 

0 

N a 
1 V a 

® u 
® I I 

is 
® 11 I 

u 
IS I r 

® N V 
is a 

® I 
® 

SUB -DISTRIBUTION BOARD ARRANGEMENT 

FILTERED RPM ARRANGEMENT 

0 

[NORMAL SAPPLY 
MAN SWITCH 

/MI 

'GENERATOR SUPPLY 
MAIN SWITCH 

Allow for all 
equipment to 
clear mullions 

ESCUTCHEON LAYOUT 

0 DETAIL U 

0 

0 

0 

rol 

0 
0 
O 
0 
0 

I PUMP Not I 

CJ O =1 DOD 
<Ito. 

I PUP!, No2 

DE; 

ii ii 

Allow 55mm 
clearance for 
comms connec 

C) between disp 
other items a 

duct support 

do" "6® 
oo co oo 0® 

mtOi® 

1=z1 

oar was I 
SUMP PUP, 

CI® 
at 

ENSURE ALL EOUIPMENT CLEARS MULLION 

WHEN HINGED PANEL IS FULLY OPEN 

ESCUTCHEON LAYOUT 

DETAIL R 

ID /IN 

Shroud behind 

SI 

411 

Shroud behind 

Allow minimum 
distance for 
all equipment 
to clear mullion 

n. 
all 
Lions 
ay and 
Id 

0 

0 

PUMP Nol 
ISOLATOR 

Allow for all 
equipment to 
clear mullions 

ESCUTCHEON LAYOUT 

DETAIL V 

DUPLICATE FOR PUMP I& 2 

SUB BOARD 
ISOLATOR 

Allow for all 
equipment to 
clear mullions 

1101-FILTERED1 
SUPPLIES 

NOTE: 
ALL ESCUTCHEONS 
TO OPEN 90° min. 

ESCUTCHEON LAYOUT 

DETAIL S 

0 

RTU DISCONNECT PLUGS 

(GONG DETAILS PNDING 

TERMINAL BLOCK 1 

N 1130Loiall 

TERMNAL BLOCK 2 

PLUG 2 
irosaul 

TERMINAL BLOCK 3 

1111111111111111M 

PLUG 3 
(tom 

TERMINAL BLOCK 4 

11141111111111I1 II 
'ZIG111111111',A 

PLUG 4 
11001111 

TERMINAL BLOCK 5 

.4.111111111,IFZ, 
PLUGS 

TERMINAL BLOCK 6 

W1 1111111111111 

PLUG 6 

10001111 

0 

0 

ESCUTCHEON LAYOUT 

DETAIL T 

I arm 'ono I 

Allow for all 
equipment to 
clear mullions 
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C 

CUBICLE 

DOOR 

0 

E 

F 

H 

Door Seal 
Enka 1111-201 EPON Self Er4i Seal 

Bead top door eels with silicone to prevent water 

ingress due Is *troy action 

Glue bottom (Saar seals to prevent inadvertent 
dislodgment during access by maintenance personal 

DETAIL A 

DOOR SEAL 
EXTERNAL SWITCHBOARD 

SIM Ealswieiel rater kre 
realte wall Maness 
Maims 00 Ur 

Wall, dmm alemitlam chard 
sue thew la medal 

wrong mast. 

umAkairiure 
Sun Weld 

shield corners talus R15 

30 

(LBW 

To boss 

NORA ce2glieral ttread 11 

il ' '' '' .ai M8 x 25 31S/sten Batten Head 
Socket Screws Or 

I 0.4ag 316 5/stetl spring & flat washer 

Securely weld boss into position 

I 
Notes; Screws are not to penetrate cubicle metalwork. 

Boss for sunshields to be 30mm, 

DETAIL B 

(SUN SHIELD MOUNTING TO ENDS, REAR AND DOORS) 

PLINTH 

Switchboard (ubide 

Neoprene Gasket 
60nro wide X Too thli. all round 

Plinth 160 160x9x6 
Alsmilium Channel (Pert No 6061161 

501504 angle 
welded all rand to plinth 

Hold down bracket 

I 1 

Aliorinitm plinth base coaled with \ 
Bituoaslk 30011(oal Tar Epos or 

other equal. high bull. sorface 
I olerall. waterproof protectiv learns. 

Nan Aluoinbas Slut Root 
sloping from front to rear 

025 Alurmium boss 
central intemal Dread MB 

13 x 25 316 S/steel Button Head Socket Screws 
c/v 31S/steel sprig & flat washer 
searmg roof in a ohms of 6 positing:. 

Weld boss Into position 

Note: Screws are not to penetrate cubicle metalwork 

DETAIL El 

(BOLTING DOWN FACILITIES DETAIL) 

(EXTERNAL BRACKET) 

SET UP CUBICLE TO BE LEVEL & PLUMB BEFORE BOLTING TO 

CONCRETE PLINTH USING M12 S/STEEL CHEMICAL ANCHORS. 

MINIMUM ANCHORAGE 110mm. 

FILL WITH NON-SHRINK GROUT WHERE REQUIRED. 

Di Sided sad* 

DETAIL N 

(AERIAL SUPPORT BRACKET DETAIL) 

VSD 000 0 0 0 0 
1.1 L21.3 UVWPE 
91 91 9) 

re: raw 

11. Rail ")' 

96 91 93 99 

Braided _L f":" screening 
SwiTchboard 
(nib Stud 

a 

DETAIL Ll 

VSD CABLE EARTHING DETAIL 

VSD CUBICLE 

Braided 
Ear 

Insulate bonding 
rail with heat 
shrink 

toth welded I. cobble 

lea Ws pl.lt Polder oaled 
(had set w cosesnuse head 
used suers 

0r6 the 11h125 ,/steel 
blew had sadief suers, 
1 rashers 

aware axle 01.ryleareg 
Ihd 

N M halrarised rider eve 

TO 050 TERMINALS 

Isolated copper 
bonding tai 

Disconnect box 
earth stud 

DETAIL L2 

VSD CABLE EARTHING DETAIL 

DISCONNECT BOX 
1014010R 

DETAIL C 

(SUN ROOF FIXING DETAIL) 

M16 :11316 S/sttel Button Head 
Socket Screws c/v Neoprene washer 
to preenst mgess of water 

40mm Clearance 
hole. in sunroof 

Dril 01 clearance hole 
io niick & angle 

Neoprene 
Mounting 
Gasket 

25mm Alum. Pipe 7 threaded internally 
to suit 20mm pvc cable gland 

20mm PVC 
Cable Gland 

SUNROOF 

SWITCHBOARD 

Use 6 Off - H4 316 
S/Steel Alan key 
countersunk 
socket screws 

Generator connellon 
appliance inlet 

Inclined 
oountisg plate 
bilge sided switchboards 101 

(double sided switchboards 101 

Isolate rails f eons/ (181(11 
switchboard 

S/Steel saddle 
secured to 
exposed cable 
screen 

DETAIL 0 

INCLINED MOUNTING PLATE DETAIL) 

Continuous Seal 
25x6rno Neoprene 

Seal by fully 
welding 

DETAIL X 

)GSM ANTENNA MOUNTING DETAIL) 

M6 :10 316 S/steel Pan Head Metal Dreads 
c/w 316 S /steel flat washer 

\searing slate at 100mra Werra 's. 

II 

1.1 

bsspeclion/Gland plate 3na 

Thin Sheet Rivet Nut 
116 xT.O 316 S/steel 
Flat Head - Closed End 

DETAIL F 

(GLAND/INSPECTION PLATE FIXING DETAIL) 

DRAFTECiAGUE Onginal Signed tv GANDERSON 
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7 a 

1441-10 

(18K1 

kirS,,S4.11,1w. 

Angle 0114am Alueis hm 
welded 

5 
ado position 

DETAIL D 

(EYE BOLT FIXING DETAIL) 

o=altz,.11. 

0 35 x 3 Alutislua plate 
welded to boss to prevent 
egress of water 

DETAIL Z 

(CABLE SUPPORT DETAIL) 

460 

5 

1/4 Tcrn wing knob 

it-- tinge 

DETAIL H 

(RTU LAPTOP SUPPORT SHELF) 

.0 

Ito 

To Main Switch 

To Generator 
Plugs 

1- 30am x 6.3ern Cu Busbar per Phase, N E 

3 - 12iron Dia holes per Phase, N & E for cable connections 
Dower 12orn hole for e f ernal generator connection, 

For Portable 
Generator Connection 

98 

cr)3 

103 

O 

0 
co 

0 tl 

4:7 

O 

0 

0 

O 

co 
UJ 

0 

0 

DETAIL I I-75-1 
(GENERATOR BOLTED CONNECTION) 

(FIT SHROUD AND LABEL) 

(Fit 3mm neoprene gasket between plinth & flange) 
(Fixings 3i6 s/steel bolts, nuts, flat & spring washers) 

DETAIL P 

!AERIAL FLANGE MOUNTING DETAIL) 

I 5 

100 

Nf. SITE 

SP21O 
NUDGEE BEACH 
SEWAGE PUMP STATION UrbanuLIhties 

Door shiftier 

Support stet( ii 
raised position 

NOTE 

DOORS 1151 BE ARRANGED ON MIAIJCINS TO 

ALLOW FOR ALL DOORS TO OPEN THE FULL 115'. 

A FULLY WEN DOOR MST NOT PREVENT AN 

ADJACENT DOOR FROM BEING OPE011ED OR CLOSED. 

S 5 

DETAIL K 

(DOOR SUN SHIELD DETAIL) 

PLINTH 

MI cable glands installed with 
compressaft seal located 
within the cubicle 

Emote adequate clearances to 
allow doors to be prised whle 

ljateol doer is fully open. 

DETAIL 6 

(CABLE GLAND INSTALLATION DETAIL) 

TITLE 
SWITCHBOARD 
CONSTRUCTION DETAILS 

DOOR CLEARANCES 
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10 12 13 4 15 16 

NEW 
\CONDUITS 

TO SWITCHBOARD 

ALLOW SUFFICIENT LENGTH ON (ABLE TO ALLOW 

FOR REMOVAL OF PROBE AND CONDUIT ASSEMBLY. 
EXCESS LENGTH TO BE STORED IN ELECTRODE BOX. 

S/STEEL 
CABLE GLANDS. 
ITo Suit) 

HANGING 
HOOK 
Note I 

NORTHERN SURVEY MARKER No.503 
mAHD = 2.133 

/-3rnm BRASS / PLATES 
R. of LEVEL PROBE BOX 
mAHD = L210 

SURCHARGE LEVEL 
mAHD =1.075 

1.935 mtrs 
Note 5 

SURCHARGE IMMINENT 

LEVEL 
nAFICI = -0.725 

MEASUREMENT POINT --" 
SURCHARGE IMMINENT 
LEVEL PROBE 

E I RUMP A START 
mAHD n. -2.640 

PUMP A STOP 
mAHD = -3.090 

_a 

J 
3.450 mtrs 

Note 5 

HIGH LEVEL 
mAHD = -2.240 

MEASUREMENT POINT 

FOGH LEVEL 
PROBE 

CABLE CLAMP 
SUSPENSION EYELET 

N 

2 5mm NYLON 
CABLE GLAND 

4 

END CAP 

INo Glue) 

_EL 200 

y 

LEVEL PROBE 
mAHD = -3.290 

BOTTOM OF WELL 
mAHD = -3.680 

QTY MATERIALS LIST 

1 1 - LENGTH OF HEAVY DUTY 

ORANGE PVC CONDUIT 40mm 

2 1 CONDUIT END CAP 

3 2 25mm NYLON CABLE GLAND 

4 3 CABLE CLAMP SUSPENSION EYELET 

4.500 mtrs 
Note 5 1.110 mks 

Note 3 

P.1-IAGUE 

40nun PVC CONDUIT 

DRILLED 6ran HOLES AT 
300mm INTERVALS ALONG 
THE LENGTH OF THE CONDUIT 
Note 2 

HYDROSTATIC LEVEL 
PROBE 

RANGE 

MEASUREMENT POINT 

IPSO RATED -VEGABAR 14 " PRESSURE 
SENSOR WITH DN40 111/21 BSP 
THREADED HALE END. MODEL TO 

SUIT PRESSURE RANGE AND CABLE 
LENGTH FOR EACH INDIVIDUAL SITE. 
EXAMPLE MODEL 'BR74XXGG1THA2X" 

PRESSURE RANGE 

OHIO 111/Z1 BSP TO 
01,132 111/41 BSP STAINLESS 
STEEL REDUCING SOCKET 

CABLE TO REMOTE "VEGABAR 
DIS12XBAX" ELECTRONICS IN 
PLACING STATION SWITCHBOARD 0032 111/0 BSP STAINLESS 

STEEL 901 EQUAL MALE BEND. 

DETAILS OF NON PREFERRED INSTALLATION 

TO BE USED WHERE SPACE IS LIMITED 

REDUCE TO SUIT 

EXISTING PRESSURE 
POINT STOP CO(K 

TAPPING BAND 

LEVEL PROBE INSTALLATION NOTES 

1. Install stainless steel hanging hook for 
the suspension of the hydrostatic probe. 

2. Drill 4 x 6mm holes, 150mm from each end and every 300mm 
of the cut length, prior to installation. 

3. Install so that the conduit rests on the shoulder of the probe. 
Do not glue the conduit to the end cap. 

4. Install a 25mm nylon cable gland. Apply no compression to cable. 

5. Measurements are to be taken from bottom of the 
Level Probe box to 'measurement points' on probes 

A- A 

EXISTING ON 

SITE 

PRESSURE POINT 
STOP COCK 

B-B 
70 BE INSTALLED 
ON SITE 

A 

0 

N 

02-10 

01-10 
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DN40 (11/21 BSP TO 

DN32 111/4'1 BSP STAINLESS 
STEEL REDUCING SOCKET 

DN32111/41BSP 
STAINLESS STEEL NIPPLE. 

DN32 STAINLESS STEEL UNION WITH 
DN32 111/4'1 BSP FEMALE ENDS AND 
INSTALLED WITH FEMALE SECTION OF 

UNION ADJACENT TO VALVE 

DN32 111/41 BSP 
STAINLESS STEEL NIPPLE. 
NOTE, ADDITIONAL FITTINGS HAY BE REOLIIRED. 

DETAILS OF PREFERRED INSTALLATION 

Electrical contractor to supply 
and fit all fitting necessary to 
plumb pressure transducer into 
existing isolation valve. 

PRESSURE TRANSMITTER INSTALLATION NOTES 

1. Material: All stainless steel 
fittings to be grade 316. 

2. Galling: All stainless steel 
threads to be lubricated with 
approved anti galling grease 
and thread tape where applicable. 

3. Install as per 'prefered' detail 
unless space limitations prevents 
this method. 

TITLE 

LEVEL PROBES 
AND PRESSURE TRANSMITTER 
INSTALLATION DETAILS 
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A 

11 12 14 15 

400 

A 

600 
IV 

REMOVABLE Elf AR 

POINCARBONATE 

Slf ms 

NSULATED (OMR BAR 

FOR &KM BOTH CABLE 

SCREENNG RALS 

A 

E 

FRONT VIEW 

COORS REMOVED 

I x tern x Wm Cu 

WSBAR per PHASE, & 

t x Nos Dia KNES 
per PHASE, & E FOR 

CABLE (MOMS 

ISOLATED COPPER WINING 
RAIL FOR CABLE SCREENS 

REFER 10 DETAIL Lt 
SHEET 2, FCC VSD CABLE 

EARTIONG DE 'ALS 

SECTION A-A 

REMOVE ALL SHARP 

EDGES FROM METAL 

SHIM) SUPPCA1S 

DISCONNECTION BOX LABEL LIST 

TO VSD 

TO PUMP 

SECTION B-B 

INSULATED STANDOFFS 

ISOLATED EMPIRE 
CHASSIS 

ISOLATED (CAPER BONDMG 

RAIL FOR (ABLE SCREENS 

REFER TO DETAIL L2 

SHEET 18, FOR VSD (ABLE 
EARTHING DETAILS 

PUMP DISCONNECTION BOX 

TWO DISCONNECTION BOXES REQUIRED - PUMP1 & 2 

LOCATED IN DRY WELL 

TEXT TEXT 

HEIGHT 

MATERIAL / 
COLOUR 

SIZE OTY 

PUMP No? DISCONNECT BOX (EXTERNAL) 20mm S/STEEL - Black Text 300x35 1 

WARM 
(EXTERNAL) 

415V BEHIND DOOR 

10min S/STEEL - Red Text 160x40 1 

EXTERNAL LABELS 1mm THICK. 316 GRADE STAINLESS STEEL. 

FIXED WITH M3 316 STAINLESS STEEL METAL THREADS. 

PUMP DISCONNECT BOX 

WARNING 

415V BEHIND DOOR 

120 DOOR STAY 

DOOR 1 KEY RC496A 

FRONT VIEW 

CONSTRUCTION 

Cubicle construction - 'Pump Disconnect Box' 1.2nyn Steel. Powder coated. Electrical Orange 

Folded, 'Pulse NIG' & 'TIG welded with all visible seams and joints fully welded, 

free from splatter and ground smooth where needed. 

External doors and covers fitted with Emia 1011-201 self grip seal. 

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

and on adjacent cubicle interior surfaces. 

Door stiffeners to be of sufficent strength to prevent being deformed when 

subjected to reasonable loads. 

Provide Shrouding as shown on drawing to all busbars to P20 

Hinges (external) Selectrix HIB650ss-316. Stainless Steel 

Star washers fitted under all hinge screws. 
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cm nWL411SP-0491-Ite %Ai 

Locks. Door 1 

DORE ELECTRICS - Swing Handle SHKSS Universal Locking - 92268 

Lockwood Barrel Lock 
Key Code RC496A 

OPERATING PARAMETERS 

Standard 

Current & Frequency 

Rated Operational Voltage Ue 

Rated Insulation Voltage Ui 

Rated Auxiliary Voltage 

Rated Current (Busbars) 

Short Circuit Current Inc 

Duration of Is( 

Degree of Protection 

Service Conditions 

AS 3439.1 

A( 50Hz 

415 VAC 

660 V 

240 VAC / 24 VD( 

200 AMPS 

20 kA 

.2 sec 

1P 56 to AS 1939 

Outdoors 

..-;17-1E TITLE 

SP210 DRY WELL PUMP DISCONNECTION BOX 

OrbantAilities NUDGEE BEACH 
SEWAGE PUMP STATION 
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TOP SLAB. TOO NEW SWITCHBOARD SLAB SHALL BE SIZED AS DETAILED ON SHEET U. 
AFTER INSTALLATION OF NEW SWITCHBOARD IS COMPLETE *MOLD SWITCHBOARD REMOVED, A NEW CONCRETE 'NELL SLAB SHALL BE POURED TOME TEE GAP BETWEEN 
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2- ALL MATERIALS AND WORKMANSHIP SHALL BE IN ACCORDANCE WITH (*ARENT AUSTRALIAN.STANDARDS. CODES AND RELEVANT BELONG AUTHoRDY BY-LAWS. 
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FOR CONCRETE WORK P5-555002. 
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PITS AND CONDUTS. THESE SERVICES SHALL BE PROTECTED AND MAINTAINED. 

SURROLNDS OF SLAB TO BE CONTOURED DOWN TO NATURAL GROMMET WITH CINVAC TED FILL . 

9- HOLES 10 BE CORED THROUGH DRY WELL WALL. JOINT TO BE SEALED WITH APPROVED HYDROPHILIC SEAL AROUND CONDUITS. DISUSED CONDUITS TO BE WATERPROOF SEALED. 

TO- DE CONTRACTOR SHALL MAKE GOOD ExisTNG SWITDBOARD SLAB AREA BY REMOVING 01.0 SWITCHBOARD AND BY FILLING ALL EXISTING CORED HOLES 
MOOING FROM UNDER THE EXISTING SWITCHBOARD POSITION INTO THE DRY WELL AND BY CUEING OFF AND FILLING EXISTING DISUSED CONDUITS BACK TO SLAB 
LEVEL. USE NON -SHORN( GROUT me PIN INTO EXISTING SLAB TO PROVIDE SECURE PLACEMENT AND FINISH TO MATCH LEVEL OF ORY WELL. EXISTING CONCRETE 
PAD TO BE BROKEN UP AND REMOVED FROM SITE. 

CONDUIT NOTES 

11 -.PVC HEAVY ELECTRICAL CONDUITS (ORANGE( (ACTED INTO NEW CONCRETE SWITCHBOARD SLAB. ALL CONDUITS FIT TED WITH LONG RADIUS BENDS, MNIMUM DEPTH SONNA. 
ALL CONDUIT STUDS FITTED WITH END CAPS 10 PREVENT THE INGRESS OF MOISTURE AND SOIL. 'SPAR(/FUTURE' CONDUITS 70 EXTEND 3006tra BEYOND SLAB EDGE AND FITTED 
WITH END CAPS. 

It- NESCO IRBY EARTH ROD CONNECTION BOX 10 BE CAST IN ATV FLUSH WITH SLAB. ALLOW A MIN. OF SOYA CLEARANCE FROM CONNECTION BOX LID 10 THE BASE OF SWITCHBOARD. 
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CONDUIT INSTALLATION. 
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COILED UP NI PIT. DISUSED PORTION OF CONDUIT IS TO BE REMOVED FROM DRYWELL TO F11. 

19- EXISTING MAINS TO BE MAINTAINED UNTIL NEW SUPPLY AND SAATCHBOARD ARE READY FOR ENERGISATION VIA NEW MAINS. 
EXISTING DISUSED MANS TO THEN BE REMOVED BACK TO ENERGEX PILLAR NEAR SPOON DRAIN AND CONDUIT CAPPED OFF AND SEALED IN 
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SSM089 - Standard Sewage Pumping Station - Commissioning Plan - Changeover 

1 INTRODUCTION 
This document is the standard testing procedure for a switchboard change over at a sewage pumping station. 
The procedure ensures that for a two pump sewage pump station, at least one pump will be operational at all 
times. The basic cutover procedure is as follows: 

1. Install temporary pumping system (pump controller and generator). 

2. Disconnect sewage Pump #2 from existing switchboard and connect to temporary pumping system. 

PUMP #1 IS NOW RUNNING THE STATION FROM EXISTING SWITCHBOARD 

3. Fully commission Pump #2 on the temporary pumping system. 

PUMP #2 IS NOW RUNNING THE STATION FROM TEMPORARY PUMPING SYSTEM 

4. Disconnect Pump #1, consumer mains, on site generator and all field instrumentation from the 
existing switchboard. 

5. Install new switchboard and connect to consumer mains. 

6. Connect Pump #1 to the new switchboard and test in "emergency pumping" mode (via the 
"Emergency Start" switch). 

PUMP #2 IS STILL RUNNING THE STATION FROM THE TEMPORARY PUMPING 
SYSTEM AND PUMP #1 CAN BE RUN UNDER "EMERGENCY PUMPING" MODE FROM 
NEW SWITCHBOARD. 

7. Connect all field instrumentation. 

8. Test Pump #1 on the new switchboard to operate in "Local" and "Remote" modes. Full 
commissioning done separately 

PUMP #1 IS NOW RUNNING THE STATION FROM NEW SWITCHBOARD 

9. Connect Pump #2 to the new switchboard and Test on the new switchboard. Full commissioning 
done separately. 

10. Complete the Site Acceptance Test (SAT) including pumps, RTU and SCADA testing. 

NOTE: This testing procedure will only be acceptable on sites that do NOT need two pumps to run during 
the cut over procedure. 

(Confirm the current running conditions of the existing switchboard before commencing). 

For sites that require two pumps to run simultaneously under dry weather conditions during the proposed cut 
over period, a site-specific cut over procedure must be developed to incorporate adequate flow control 
measures (ie tankers or temporary pumps). 
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SSM089 - Standard Sewage Pumping Station - Commissioning Plan - Changeover 

2 PRE - CHANGE OVER WORKS CHECKLIST 
The following checklist is to be completed and signed by the electrical contractor. 

2.1 SWITCHBOARD FACTORY ACCEPTANCE TEST 
Contractor Task Completed_ 

FAT has been completed as per BW FAT Document and all defects that were 
identified have been rectified. 

OK 12- 
2.2 CONCRETE SLAB EXTENSION 
Contractor Task Result 

Confirm the concrete slab extension is complete including all necessary conduits. OK 

2.3 SUPPLY AUTHORITY 
Contractor Task Outcome 

The relevant supply authority has been organised to install the metering into the 
New Switchboard. 

If direct metering supply authority not required. NA 

ArrC( . C-1.0 Gk .e(L -, , ciocA 1/49c ,4 mi,liti 

Company 641 /6"/ 
Booked for / / 

@ 'T ''(time) 
Ref # 

2.4 NEW RADIO ANTENNA MAST LOCATION 
Contractor Task Result 

Check the location of the antenna mast and ensure that the new position will not 
be directly below electrical transmis99 lines. 

1-116 tAdMk^b, -I- 6?"#.1 driOlt/ 6\0 - 
Location 

Antenna dir. 

OK V 
o 

2.5 DISCHARGE MAINS PRESSURE TRANSDUCER 
Contractor Task Completed 

Install delivery pressure transducer on the discharge rising main. 
Transducer is calibrated to the specified range (as per spec). 

OkPA to P°C)+ kPA 

Installed OK IL/ 
Range° (m) tc/CPm) 

2.6 TEMPORARY GENERATOR SIZE 
Contractor Task Completed 

Note the kW of each pump. 

NB All electricity generating sets must comply with AS2790 and AS3010. 
Pump #1 7' S.' kW 

Pump #2 7.5- kW 

If a Hire Generator is required 
NB All electricity generating sets must comply with AS2790 and 10. 

Genset Size kVA 

Date Booked / / 

Delivery Date / / 

Delivery Time 

Electrical Contractor's Supervisor 

Name Date: Nan-kJ Tea CV 

BW Commissioning Manager 

C/045 iv- 

Signature: Signature: 

Date: 
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SSM089 - Standard Sewage Pumping Station - Commissioning Plan - Changeover 

2.7 PUMP STATION PRELIMINARY OPERATIONAL CHECKS 
BW Task Checked 

These checks are helpful to ensure the pump station is fully operational and that 
no delay will be incurred due to any pump station problem out side of the contract. 
These tasks are desirable to have completed before the SAT but are not essential. 
The job can proceed if they are not done. 

Commissioning Manager to request networks maintenance to inspect and rectify if 
necessary 
The reflux valves and associated limit switches are working correctly. OK 

The discharge pressure connection point is available and that the isolation valve is 
functioning correctly. 

OK 

The dry well exhaust fan is working correctly and quietly. OK 

The wet well does not need pumping out. OK 

istai 

The flow meter is functioning correctly. OK 

The stand bye generator can start and has sufficient fuel. OK 

2.8 TEMPORARY PUMPING SYSTEM FACTORY ACCEPTANCE TEST 
Contractor Task Completed 

Prior to the first SAT a FAT must be completed on the Temporary Pumping 
System. The aim of the FAT is to ensure the temporary pumping system can 
maintain flow control of the site during cut-over. This includes having at least two 
pump starter units (one spare) wired and mounted appropriately with automatic 
level control, provision of a generator and an independent audible battery backed 
level alarm. 

All defects that were identified during the Temporary Pump System FAT have 
been rectified. 

OK kl/ 
C s 

fim rivitv eompeA / 
0/V671-6- (Ail 7C fr Orlefe) 

e 

Electrical Contractor's Supervisor BW Commissioning Manager 

Name:0 e-it-4Cetri Namb3---oL- Date: 
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SSM089 - Standard Sewage Pumping Station - Commissioning Plan - Changeover 

3 CHANGE OVER WORKS 
The following sequence of change over works is the order in which they must be followed. One pump must 
be operational at all times. After each phase has been completed, the commissioning manager will record 
the results and instruct the commissioning team to commence work on the next phase. 

3.1 INSTALL TEMPORARY PUMPING SYSTEM 

3.1.1 Register with Control Room 

Contractor Task Outcome 

Call the Brisbane Water Control Room Operator (CRO) and inform him that you are 
on site. Record the CRO's Name and Officer Code and record the time of the call. 
Advise CRO that you are performing a switchboard changeover and that you will 
initially be taking one pump off line. Give the operator your contact name and 
number and advise the operator that communications will be lost to the pump 
station until the job is finished. 

Name: 

CRO: 

Time 0 6-1,-0 1 

3.1.2 Existing Switchboard Parameters 

Contractor Task Outcome 

Ensure that the station is fully functional (pumps can run) OK 

53/ 

Record the direction of the installed antenna for later reference. Antenna dir. 
\/ 

Record the kWhr meter serial numbers. # 

Record 3 phase motor currents Pump #1 

Pump #2 

ticM-V. 90/. t (-- 
a0 V. /OW. /0 

3.1.3 Prepare and Install Temporary Pump Controller and Generator 

Contractor Task Outcome 

Position generator in an appropriate location. Locate away from the work site to 
reduce noise and fumes. NB All electricity generating sets must comply with 
AS2790 and AS3010. 

OK ISI/ 
Position fire extinguisher and oil spill bund as per risk analysis. OK / 4/4 
Connect the temporary pump controller 3 phases to the generator. OK s/ 
Install Multitrode level sensors and set the Start and Stop levels to be equivalent 
to the current Start and Stop levels of the existing switchboard parameters. 

OK 

Install the backup audible and visual alarm system (powered by separate 
battery). Test electrodes back to temporary pump controller to confirm operation. 

OK /60/.. 
Ensure that the generator fuel will be sufficient to enable the generator to run 
loaded for 12 hours. (This may require extra fuel arrange if required). 

OK t 
Start the generator and measure the 3 phase volts OK 

Esil? 

Electrical Contractor's Supervisor 

Name. PeTri\-- ate: 

Signature: 

BW Commissioning Manager 

C/if /W Date: e 7/3 / 0 

Signature: 
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3.2 CONNECT PUMP #2 TO TEMPORARY PUMPING SYSTEM 
Contractor Task Outcome 

On the existing switchboard, Isolate sewage pump (Pump #2) as per BW Isolation 
Tag and Lock Out procedure. (Unplug from Decontactor). 

OK 

Disconnect Pump #2 from the existing switchboard and remove the power cables 
from the switchboard. 

OK 121 
Connect Pump #2 power cables to the temporary pump controller. OK 

Electrically test Pump #2 to temporary pump controller connections. OK 

Switch the existing switchboard to "Local" and confirm Pump #1 is stopped. OK 

Manual Test of Temporary Pumping System: (Confirm Pump Direction) 
Manually start the submersible pump and closely monitor wet well level to confirm 
that the level is dropping. When confirmed, stop pump. 

OK 

Auto Test of Temporary Pumping System: (Confirm Pump Cycle) 
Allow the temporary pumping system to complete one full start and stop cycle 
automatically to confirm complete system is functioning correctly. 
This is a HOLD point. Do not proceed until the temporary pump is confirmed to 
be controlling the wet well level. 

TIME 

OK 

3.3 DISCONNECT AND REMOVE EXISTING SWITCHBOARD 

3.3.1 Disconnect Pump #1 and Remove Existing Switchboard 

Contractor Task Outcome 

On the existing switchboard, Isolate sewage pump (Pump #1) as per BW Isolation 
Tag and Lock Out procedure. (Unplug from Decontactor). 

OK 

Disconnect Pump #1 from the existing switchboard and remove the power and 
control cables from the switchboard consider the possible need for a quick 
changeover from the temporary system, Pump #2 to Pump #1. if required. 

OK 

Isolate main incomer at the switchboard. Ensure all secondary sources of power (ie 
on site Generator) are also isolated from the switchboard. Confirm there is no load. 

OK 

Remove primary 3-phase fuses from power pole. Lock fuses in lockout box as per 
BW Isolation and Lock Out procedure. 

OK 

Disconnect supply authority mains cable from the switchboard. OK 

Disconnect all other control and communication cables from the switchboard then 
remove the switchboard away from adjacent job site so not to interfer with the work. 

OK 

34 E 3 A/b7- 

L'xis CS. t 1 e- 

, 

t- P 7-1-76-11 Tom /1/6\ 

; ( d c4. ,v6 1-v / 0 6,19-7,1.)/--- 
Electrical Contractor's Supervisor 

A ) Gn Name. Date: 

Signature: 

BW Commissioning Manager 

Naejnc .04- C4 1)" Date: 57/D 

Signature: 
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3.4 INSTALL NEW SWITCHBOARD 

3.4.1 Install new switchboard (For Sites with Option F Only) 

Contractor Task Outcome 

Install and connect the required (new or existing) earth cable New 

Existing 

Install and connect the required (new or existing) mains cable New NV 
Existing 

Record the 3 phases mains cable insulation resistance to earth. A 7_,,d 0 Megohm 

B 2-6) Megohm. 
Cf..( C) Megohm 

Record earth resistance ohmes:r.,-- 

Point to point phase continuity R to Ll OK 

W to L2 OKala.-; 
B to L3 OK 

N to Nuetral OKEr..--- 

3.4.2 Install Supply Authority Metering 

Task Outcome 

Install the direct connected kWhr Meter 

4 - I Z Z O P 
OK61/ 

3.4.3 Energise New Switchboard 

Contractor Task Outcome 

Retrieve mains 3-phase pole fuses from lock out box as per BW Isolation and Lock 
Out procedure. 

OK EK.- 

Ensure new switchboard main incomer is turned "Off'. OK 13------ 

Install the 3-phase pole fuses. 
OK 121--;_. 

Turn on mains switch OK-6- 

Check 3 phase voltages 
AB -(---e--,--(::. V 

BC 0,---> V 

CA C(c-)1-) V 

Check phase rotation and ensure it is the same as determined earlier. OK 1y-7-- 
Check MEN connection. OK QZ 

Electrical Contractor's Supervisor 

NameOeikecxe Date 

\\Signature: 

BW Commi sioning Manager 

Nam /q).1-.)^1 

Signature: 
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3.5 CONNECT PUMP #1 TO THE NEW SWITCHBOARD 
Contractor Task Outcome 

At the beginning of this procedure, Pump #2 is operating under the control of 
the temporary switchboard running from the Generator. OK1:1------ 

Isolate submersible Pump #1 and Pump #2 at the new switchboard, as per BW 
Isolation and Lock Out procedure. (Decontactors) 

OK 121 

Via the MERACHAL plug in sockets provided on the switchboard reconnect the 
power and control cables for Pump #1 (this is the pump that is not connected to the 
generator set) 

V. 
OK 

Install and connect the hydrostatic level probe to the transmitter. Range 0 to ./cotoTin 

Confirm that level is indicating on the display. OK Er-- 
Before beginning the next step ensure that the well level is between 'Start' and 
`Stop' level and Pump #2 is not running. 
Isolate Pump #2 to prevent it from running during the next test 

OK p7- 

De-isolate this now connected Pump #1. Check the rotation by starting the pump via 
the local "Emergency Start" switch and confirming the wet well level drops by at least 
1%. 

OK V 
Start Pump # 1 again and Check the 3 phase motor current and compare with 
original readings. 

PUMP #1 Can now be run in emergency and local, under the control of the new 
switchboard. 

7 A ( Amps 

B 7 Amps 

C 7 Amps 

De-isolate Pump #2 so that the station is again under the control of the 
temporary switchboard. OK 171------ 

3.6 CONNECT FIELD INSTRUMENTATION TO THE NEW 
SWITCHBOARD 

3.6.1 Field Devices 

Contractor Task Outcome 

Connect the delivery pressure probe to the transmitter OK L71/ 0 to b Mtrs 

Install and connect the Multitrode LR3 wet well high level relay Probe OK DI at 5.t6 Mtrs 

Install and connect the Multitrode SIR surcharge imminent level relay Probe OK / at N .'-c\pltrs 
Connect the thermistors for each pump (sites with option I only) OK N/A -- 
Connect the moisture in oil sensor for each pump (sites with option A only) OK N/A 2 
Connect the moisture in stator for each pump (sites with option 61 only) OK N/A P.., 
Connect the motor bearing temperature for each pump (sites with option B2 only) OK N/A C3' 

Connect the reflux valve micro switch for each pump (sites with option C only) OK IV N/A 

Connect the upstream manhole surcharge imminent probe (sites with option D only) OK 0 z N/A CV' 
Connect the Multitrode LR2 sump pump start/ stop probes (sites with option E only) OK ffr-- N/A- 

Connect the Multitrode LR4 sump pump high/trip probes (sites with option E only) OK N/A 

Connect the sump pump (sites with option E only) 2' OK N/A 

Electrical Con actor's Supervisor 

Name- 

Signature: 

Date: 2.747.C.T.. 

BW Commissioning Manager ,--- 
Nam e+26 Date: 

Signature: C 
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3.7 CONNECT PUMP #2 TO THE NEW SWITCHBOARD 

3.7.1 Connect Pump #2 to New Switchboard 

Contractor Task Outcome 

At the beginning of this procedure, Pump #1 is operating under the control of 
the new switchboard running from the supply authority. 

OK IZT- 

Shut down the generator and disconnect Pump #2 from the temporary switchboard OK fLr 
Ensure Pump #2 circuit breaker at the new switchboard is still isolated and locked 
out as per BW Isolation and Lock Out procedure. 

OK Ilr 
Via the MERACHAL plug in sockets provided on the switchboard, connect the power 
and control cables for Pump #2. OK 1:17/ 

De-isolate this now connected submersible pump. Check the rotation by starting the 
pump via the local "Emergency Start" switch and confirming the wet well level drops 
by at least 1%. 

OK cl, 
Start Pump # 2 again and Check the 3 phase motor current and compare with 
original readings. 

PUMP #2 Can now be run in emergency and local, under the control of the new 
switchboard. 

A 7 Amps 

B --.7- Amps 

C Amps 

3.8 COMMISSIONING OF THE PUMP STATION COMMUNICATIONS 

3.8.1 Radio Antenna Installation 

BW Programmer Task Outcome 

OK 
Install new mast with Antenna, orientate antenna to the position determined in 
section 3.1.2 connect coaxial cable plugs. 

3.8.2 Telemetry and SCADA Communications Checks 

BW Programmer Task Outcome 

Brisbane Water programmer must complete the following procedures 
From the SSM086 Standard Fixed Speed Sewage Pumping Station (S.A.T.) 
Section 1: Setup and Pre-Commissioning Checks 1.1 to 1.8 

OK 07 

Electrical Contractor's Supervisor BW Commissioning Manager 

Name:rw A-Y Date: 17/5-4 

Signature: 

Name 

Signature: 

Doc Id: 006142 Active Date: 1-12 - 17 Dec 2009 

Printed: 14/01/2010 Owner: Gerard Anderson 

Note: Printed copies of this document should be verified for currency against the published electronic copy. 

Brisbane Water Confidential 

SP210 Parkland Street Nudgee SPS Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1024 Active 10/12/2014 Page 536 of 598



SSM089 - Standard Sewage Pumping Station - Commissioning Plan - Changeover 

3.9 COMMISSIONING OF THE PUMP STATION PUMPING SYSTEM 

3.9.1 Commissioning of Pump #1 and Pump#2 

BW Programmer & Contractor Task Outcome 

Before beginning the next step ensure that the well level is between "Start and 
Stop" level (Station under the control of the new board) ---- OK 12t- 
Brisbane Water Programmer must complete the following procedures 
From the SSM086 Standard Fixed Speed Sewage Pumping Station (S.A.T.) 
Section2: On Site Commissioning Procedure 2.1 to 2.9 

OK r_< 

3.9.2 Commissioning of the SCADA Monitor and Control System 

BW Programmer & Contractor Task Outcome 
Brisbane Water Programmer must complete the following procedures 
From the SSM086 Standard Fixed Speed Sewage Pumping Station (S.A.T.) 
Section3: On Site Commissioning Procedure 

OK 

3.10 INSTALL GENERATOR MAINS (FOR SITES WITH PERMANENT 
GENERATORS - OPTION F 

Contractor Task Outcome 

Record insulation resistance of the 3-phases 

(4- 
A Megohm 

B Megohm. 
Megohm C 

Record earth resistance ,---- ohms 
Connect the generator 10 cables OK 
Point to point phase continuity R to Ll 

W to L2 

B to L3 

OK 
OK 
OK 

Electrical Contractor's Supervisor BW Comm'ssioningManager 

Name. Date. NamG.. pat : . 

Signature: Signature: 
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3.11 SITE ACCEPTANCE TESTING 

3.11.1 Site Acceptance Testing (S.A.T) - Remaining Tests 

BW Programmer & Contractor Task Outcome 

Once pump 2 has been commissioned 
Complete any remaining procedures in Section 2 OKt" 
from the SSM086 Standard Fixed Speed Sewage Pumping Station (S.A.T.) 

Check operation of SIR for 20 sec. with probe to prove probe operation and 
operation of 2 pumps 

OK tel 
Check operation LR3 with probe to prove RTU and probe OK ilQ/ 
Seal conduits with denso and grout under switchboard. OK 

Check Energex Phase Fail Input. OK I/ 
Confirm automatic control of pumps. OK_ II127 

Check Parameter 203 of Soft Starter is a positive value V h) OK 

Confirm correct operation of all door locks OKID,./ 
Confirm Operation & Maintenance Manual left on site. a/ () 2-4-7-1 OK 

3.11.2 SCADA Testing 

BW Programmer & Contractor Task Outcome 

The Brisbane Water Programmer must complete the following procedures with the 
assistance from the Commissioning Engineer and SCADA Commissioning Engineer 
in the Control Room. 

From the SSM086 Standard Fixed Speed Sewage Pumping Station (S.A.T.) 
Section3 : SCADA Commissioning Procedure 

OK 

3.11.3 Preliminary Work Completion by Electrical Contractors 

Contractor Task Outcome 

Leave the site clean and tidy and hazard free. OK 

Confirm with BW that the job is complete and their staff can leave. OK 

Confirm with BW that BW staff will lock up the site on completion of the switchboard 
change over work. 

OK 671/ 
/ 

Note: If there is a problem with finishing the work due to unforeseen circumstance 
refer to the Risk Analysis attached. 

OK A/ 

3.11.4 Register Control Room 

BW Programmer & Contractor Task Outcome 

Commissioning Engineer to call the Control Room Operator (CRO) and inform him 
that the site works is complete and that the site is now fully in "Remote" control and 
that all alarms are to be acted on as per the alarm instructions. 
C.R.O. to confirm that the site is healthy and that there are no alarms active. 
Record the C.R.O.'s name and Officer Code and record the time of the call. 

Name. 

CRO 

TIME: /(4-Z-) 

BW Comm' stoning alter 

X C Date: 2;1/ (r-// 
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4 POST CHANGE OVER CHECKLIST 

4.1 DELIVERABLES FROM RTU PROGRAMMER 
BW Programmer Date Completed 

Within 7 days of the change over the following must be completed and signed off by 
the BW Programmer° 
Complete Section 4: Post Commissioning / 

from the SSM086 Standard Fixed Speed Sewage Pumping Station (S.A.T.) 
The BW Programmer will ensure that the Control Room Acceptance (CRA) form is 
signed by the Manager of the Control Room Officers. The form is to be handed to 
the Contracts Manager (CM). 

/ / 

4.2 DELIVERABLES FROM ELECTRICAL CONTRACTOR 
Contractor Task Date Completed 

All documentation required under the contract is to be provided with the time 
specified (AS BUILT's, Electrical Certificates etc). 

/ / 

4.3 DELIVERABLES FROM COMMISSIONING MANAGER 
Commissioning Manager Date Completed 

All documentation is handed to the Project Manager to that the new switchboard 
asset can be capitalised and handed over to the customer. 

Factory Acceptance Test Sheet - Completed & signed off. OK 

Electrical Inspection Sheet - Completed & signed off. OK 

Site Acceptance Test Sheet - Completed & signed off. OK 

Commissioning Plan - Completed & signed off. OK 

Control Room Acceptance Form - Completed & signed off OK 

As built Drawings have been updated, drafted and taken to site along with the Site 
Specific Functional Specification, / / 

4.4 SUGGESTIONS FOR IMPROVEMENT 
Suggestion Recommended By 

BW Commissioning Manager 

Name- Date: 

Signature: 
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LECTRICrg TEST EFORE YOU TO _ 15314 

TEST SHEET 

CUSTOMER NAME: SWITCHBOARD ID. 
SC) 2,10 DATE. 4 ?"-7 2'c) 

CUSTOMERS ADDRESS. JOB No Ikc°°--tS 

C/B 
NO. 

CABLE 
SIZE 

C/B 
SIZE 

N 

NO. 
CIRCUIT DESCRIPTION 

VISUAL 
INSPECTION 

CORRECT 
CIRCUIT 

CONNECTION 

EARTH 

CONT. 

A - E 

MQ 
N - E 

M Q 
A - E 

VOLTS 

A-N 
VOLTS 

0-0 
VOLTS 

RCD TEST Fault loop 
Impendance 

measurement mA mS 

p4A sa,A, ril.A.Nz, \ Nc..c.,-,ANc, "...r.- of c),4- 241 aua.. t.k l 6 

Po 2, 16.'44- 
,'":Ark-o-1/4 ..-- .. 0SL 

Po 5 k0,-.1/4,9' C)::"..? 1. Cr .s.,- 
....---- --- 0 01 c-j- o&. 2,4,."1- -040- ....0.6. 

eAko,,,, i-3..,......i-. 2. C.PVZi ---- ---- elit C1' 0(- 2, 41_ 2- i4.7- i=t k iq 

Pki 2,es,,, S....0,13 9,,,,,p, CAsi.....1- .....- '-- `2P-- ' N-- 2,w2- 2,WZ._ ut 1S 

P IX 6S-- - Lk c-1,-1/4-v ii\Y-... 
....-- 

6 Zit of C6L, 2., wit 2, 1/44.2__ W S 

.6 2 °5f %. OrkY %,..-14%%.-.1/4 kitzrN7C- CAN.) .../..- S.5)... Cf- oc- 2W& 2 W2,.... .ZIO 

CAC'S k 'S LI- S-co P. ;,,,,..P, \ /--- ...-- 

:Zos N S E S -coP P,-, 02 /- ./. 

TEST EQUIPMENT: 1/\ 'c2,R GO LT- Maltzlt- °°C)oN 
c) 
AM 

oE:51 

SERIAL NO: LIC NO: 

12,/ / 2o \o TEST DUE DATE: 

ciES 

SIGNATURE: 
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ELECTRIC TM TEA" BEFORE YOU TC _ CH 
TEST SHEET 

CUSTOMER NAME: /j,'itex,-ig wa e r 
CUSTOMERS ADDRESS: A14ee &444 

SWITCHBOARD ID: 6.-)s/t.:e (A-2der 5e2/0 DATE: 7 05-/a 

JOB No: 1514'300 /6 

C/B 
NO. 

CABLE 
SIZE 

C/B 
SIZE 

N 

NO 
CIRCUIT DESCRIPTION VISUAL 

INSPECTION 

CORRECT 
CIRCUIT 

CONNECTION 

EARTH 
CONT. 

A-E 
M 0 

N-E 
M 0 

A-E 
VOLTS 

A-N 
VOLTS 

o-o 
VOLTS 

RCD TEST Fault loop 
Impendance 
measurement 

mA mS 

6111 2 -5 ) oA N6 a,-i/e 4- ,,,/ ,z' Ai-tfrsA i :2, 

(:)13-. Z.5 /6A tve( I 5 A 6 Po .Y -.." 
1..A 1 

03 2.5 10A Nio 1_,,,eiaf, 6 too ...7 ,,,' ..."-- 
,--7,4A 

014- 2- 5 6 A hi ii or., v.reil 1 r. 4 1,-,...3 ../ ,./ .....-- ;.-7-A 

QI 5 z- 5 to A NIA p" wet 1 vefr-4 ..:21..,-, sr- ,.-. ...-." ),.7....A .-Z, 

01 Z-5 6A t,31-5 4,i-O- LA 1 - ti--i .....---- -2-ZA f 
0 Ne1 2-S /0.A NI i 6 . 5oJete. i 6e ...V ./ ./ 2:7,A 

TEST EQUIPMENT: A 

SERIAL NO: 

TEST DUE DATE: 

N(.5-Ze6/ 
0/42 d 

NAME: 

LIC. NO. 5 g,0 
SIGNATURE: 
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SP210 Nudgee Beach - Physical 1-0 List 1-00 Revs 

., 

4 
REVISION CONTROL 

SP210 Nudgee Beach 
Physical 1.0. Spreadsheet 

Fizairia 
ORISDANE 

_is.,ywrEftz.. 

Version Date Author Comment 
1.00 08-01-2010 Gerard Anders Initial Version developed from SSM084 Standard Fixed Speed 2P - Physical 1-0 List 0-94.xls added VSD I/O to analog output module 

.-2;,;:,:,t'gittgt,A515i't.s ii.ZtZ1/4i4VaiUttn STANDARDIMMATAiMefmteal=017.=2"44.3Y-IT . :.. T$;,,',atiligrailDMICAMMTAW.:M72021.12:ZSZtaltMlaagar,ittigMtaart=g3aat--. , ^imiziougr2.g::. 
:::it,,,,, :iii.,.i:R,,20.1.4 inttitilattWAYM tUrt.t.7.41iNgitattiM.Mil:MttlefaIMISN' MiriPTAMITUlt1iYATAZIOZIMilltiEnTAMMIZIattiKti ''''''..aeANZAVOMMITSVUW:745smwosrakifkiMilalT.M.19.:: 

A Y Individual pump moisture in oil (MI0) sensor and fault relay. 
B - Individual pump moisture in stator (MIS) sensor and fault relay and/or bearing temperature fault sensor and fault relay 
C Y Individual pump reflux valve micro switch. 
D Upstream Manhole Surcharge Imminent Probe 
E Y Station dry well sump pump and level Indication sensors and relays. 
F - Station permanent generator (ATS and control connections). 
G - Station emergency storage level sensor. 
H Y Station delivery flow meter. 

-;Z::',.:.:;ist= I 1,,,Z4;;;ZiN KORGSMO.,trat BaekUn;CdniriitIMC.atidaiOgtidhStgf2M=MtraitJtata:rfATQMittatfg'cVM1=t=it24=it'f 4,, 0'4, kM.ISIZ.MallWaxgineze:=1*:21Welggem,M. 
wov.g...}tjknvim4 r: D riiNve II KV Saki. Runitr:Coifedtkn-sMethall(Direct fae:CtiiiffetSefElekl:DikaiiiiiZtAMEMaar=z=mrimmtwanzamppaa -7,avagignummg-;:zza745govvx.1) 

Cathodic Protection. K 
;,3:,:?lt:-'4V.WW.k fariMittYMitgisia Moterati6ritiltiiiMi:TRAVattatMlinf=MAilgtr:itan.VIWAWM74412011,10.511:1Vrri Vitt -'41MUn: ;';',a1gitMiitig;VMPMinligWAA1VgtTnWPiti 

M Odour Control 
q ' - Ntitiat,W Blactt,t1E00.= 

C 
ia,. v' ,11-W;;A: t. 
Wet Well Washer 

Vi.V.OZIAO;(.5M14-513't Mtg12BUillEillatt5 
P 
0 - Valve Pit Sump Pump and Level 

t1.10.-;W.%Fti1t.,.=X tiWiiKHIGH!tvrtilstil Teleritatry;RadiCit(HigtinoVenNbYMZWZMAT ..$1$r'75%$.1MVinfgraiiTtIMnaagIV.E-MMFaitT,MMTrogYaltr01aDigaRaintaTAV-Unial0=M1 
S - Secondary Wet Weil Level Sensor (Ultrasonic) 

PV 1WVM g raNigtYatYrgi DdiblelSidadiSWitohiodriktiRMOAMAM rIXtVzatiWtntg 3ZniWitt , XiesMoratDMVITASMVEMt1runlM W att., . Z'a l IMV iaVZOii 
U Y Delivery Pressure Transmitter 
V - Chemical Dosing 
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SP210 Nudgee Beach - Physical 1.0 List 1-00 DI1 

i'l 
Ca= 

SP210 Nudgee Beach 
Physical 1.0. Spreadsheet Digital Input Card 1 

..v.e...v....k.rma:it, 

110 # MIPS Tag Description Off State On State Term. # Wire # Schem Term 0 Comment FAT SAT 
0 pmplmainsPower Pump control power available Off On 3 & 4 0100 02 09 - d 
1 pmpliocalStart Pump focal start pushbutton Not Pressed Pressed 5 & 6 D101 02 09 - el ti 

el- 

2 patpllocalStop Pump local stop pushbutton Not Pressed Pressed 7 & 8 D102 02 09 - 

3 pmpleStop Pump emergency stop pushbutton Fault Healthy 9 & 10 D103 02 09 - 

4 pinpllocalReset Pump local reset pushbutton Not Pressed Pressed 11 & 12 DI04 02 09 - 21- 

5 pmplrunnIng Pump running Not Running Running 13 & 14 0105 02 09 - Er 
Of 6 pmplfault Pump starter Healthy (Ready in Auto) Fault Healthy 15 & 16 D106 02 09 - 

7 pmplMI0Fault Pump moisture in oil Healthy Fault 17 & 18 D107 02 09 A of 
8 19 & 20 D108 02 09 B 

9 omplreflu:.: Pump reflux valve microswitch Not Closed (Flow) Closed (No Flow) 21 & 22 0109 02 09 C 
10 23 & 24 13110 02 09 D 

11 straenergexPower Station energex mains power Off On 25 & 26 DI11 07 09 - 

12 stnlmainsPower Station mains power Off On 27 & 28 0112 07 09 - C' 
EK 
Dr 
tr 

13 stnIsurgeDivOK Station surge diverter heaUhy Fault Healthy 29 & 30 0113 07 09 - 
14 stnllocalRemote Station local remote switch Local Remote 31 & 32 DI14 07 09 
15 wwllsurchlram Wet well surcharge imminent Healthy Surcharge Imm 33 & 34 DI15 07 09 - 

FACTORY ACCEPTANCE TESTED BY: Date 5-/ '../ 10 

SITE ACCEPTANCE TESTED BY: Date / / 
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SP210 Nudgee Beach - Physical 1-0 List 1-00 D12 

1 f 
---",L-- the 

SP210 Nudgee Beach 
Physical I.O. Spreadsheet Digital Input Card 2 

I/O # MITS Tag Description Off State On State Term. # Wire # Schem Term 0 Comment FAT SAT 
16 pmp2mainsPower Pump control power available Olf On 37 & 38 0116 03 10 - at, 

of 17 pmp2localStarc Pump local start pushbutton Not Pressed Pressed 39 & 40 DI17 03 10 - 

18 pmp2localStop Pump local stop pushbutton Not Pressed Pressed 41 & 42 DI18 03 10 - l 

111(erj 

a( 

19 prnp2eStop Pump emergency stop pushbutton Fault Healthy 43 & 44 DI19 03 10 - 

20 pmp2localReset Pump local reset pushbutton Not Pressed Pressed 45 & 46 0120 03 10 
21 pmp2running Pump running Not Running Running 47 & 48 0121 03 10 - 

22 pmp2fau1 t Pump starter Healthy (Ready in Auto) Fault Healthy 49 & 50 0122 03 10 - 

23 pmp2MI0Eaul t Pump moisture in oil Healthy Fault 51 & 52 0123 03 10 A Er 
24 53 & 54 0124 03 10 B 

Er 25 pmo2reflux Pump reflux valve microswitch Not Closed (Flow) Closed (No Flow) 55 & 56 0125 03 10 C 

26 57 & 58 0126 03 10 4 

af' 

riz 
of d 

27 rtulBattSystem RTU battery system OK Fault Healthy 59 & 60 0127 07 10 
28 rtulmainsPower RTU control power Off On 61 & 62 0128 07 10 - 

29 stnlemergPmpMode Station emergency pumping mode Not Active Active 63 & 64 0129 07 10 - 

30 wwllhigh Wet well high level Healthy High 65 & 66 0130 07 10 - 

31 stn1DoorScatus Station security alarm (Doorswitch) Alarm Healthy 67 & 68 0131 06 10 - er 

FACTORY ACCEPTANCE TESTED BY: Date T 1 -g" ; fit? 

SITE ACCEPTANCE TESTED BY: Date / 1 
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SP210 Nudgee Beach - Physical 1-0 List 1-00 013 

.-,...,. 

t t, .....:,.....z_,, glinlilv, al 
onistiANeal 

SP210 Nudgee Beach 
Physical I.O. Spreadsheet Digital Input Card 3 

;;;Z-YYe...,11;i:.:;.::: 

110 # HITS Tag Description Off State On State Term. # Wire # Schem Term 0 Comment FAT SAT 
32 straTSGstatus Station transfer switch - generator status Not Generator Generator 71 & 72 DI32 05 10 - Br 
33 73 & 74 0133 05 10 F 

7= 34 75 & 76 0134 05 10 

35 77 & 78 0135 05 10 F 
36 79 & 80 0136 05 10 F 

37 81 & 82 0137 05 10 F 

38 83 & 84 0138 05 10 F 

39 85 & 86 0139 05 10 F 

40 87 & 88 0140 05 10 F 

41 89 & 90 DI41 05 10 F 

42 91 & 92 DI42 07 10 0 
43 93 & 94 D143 07 10 K 

2r . 
13' 
I3 

44 smpl running Sump pump running Healthy Fault 95 & 98 DI44 04 10 E 

45 smplhealthy Sump pump healthy Not Running Running 97 & 98 DI45 04 10 E 

46 sen1floodHigh Ory well flooded high alarm level Healthy High 99 & 100 0146 04 10 E 

47 strilfloodTrip Dry well flooded trip level Healthy Trip 101 & 102 0147 04 10 E 

FACTORY ACCEPTANCE TESTED BY: Zi--- Dale C / 6---/ l0 

SITE ACCEPTANCE TESTED BY: Date / / 
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SP210 Nudgee Beach - Physical 1-0 List 1-00 DO1 

up.01u.itmh 
3:ofustiiiNtsm 

SP210 Nudgee Beach 
Physical I.O. Spreadsheet Digital Output Card 1 

j;122.nocr_s_Rm,V 

I/O # MITS Tag Description Off State On State Term. # Wire # Schem Term 0 Comment FAT SAT 
0 pmploperate Pump run command Off Run 105 & 106 0000 02 11 - IFer 

1 pmplresetCmd 
pmplinterupt 

Pump fault reset 
Pump emergency mode interrupt 

Off 
Off 

Reset 
interupt 

107 & 108 

109 & 110 
0001 
0002 

02 

02 

11 

11 

- 

- 

la 
12( 2 

3 pmplRunAtMaz Pump VSD Run at Max command Off On 111 & 112 0003 02 11 A 

Er 0 4 wwllsignalTest Wet well signal test Off On 113 & 114 D004 07 11 - 

5 115 & 116 0005 07 11 P 

6 wwllst robe Dry Well Station strobe light Off On 117 & 118 D006 07 11 E l7 

7 119 & 120 0007 07 11 M 

FACTORY ACCEPTANCE TESTED BY: re--1._--- Date ...-/ 6/ / 0 

SITE ACCEPTANCE TESTED BY: Date / / 
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SP210 Nudgee Beach - Physical 1-0 List 1.00 DO2 

t' ii .,i 
urtr . 

,.....4:---_:. 
mymMitilo rjj 

SP210 Nudgee Beach 
Physical 1.0. Spreadsheet Digital Output Card 2 

.3.::1NYATE!, 

tariiiDaNamoi 
-,f.: 

i/O # MITS Tag Description Off State On State Term. # Wire # Schem Term 0 Comment FAT SAT 
8 pmp2operate Pump run command Off Run 123 & 124 D008 11 - ti, 

id 9 pmp2resetCmd Pump fault reset Off Reset 125 & 126 D009 11 - 

10 pmp2interupt Pump emergency mode interrupt Off Interupt 127 & 128 0010 11 - Dr- 
11 pmp2RunAtMax Pump VSD Run at Max command Off On 129 & 130 D011 11 " 
12 131 & 132 D012 11 F 
13 133 & 134 D013 11 K 

14 135 8 136 D014 11 K 

15 137 & 138 0015 11 ^ 

FACTORY ACCEPTANCE TESTED BY: Dale c/ 5.--/ kr 

SITE ACCEPTANCE TESTED BY: Date / / 
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SP210 Nudgee Beach - Physical 1-0 List 1-00 All 

_.....---,..__. 
masnlam in 

SP210 Nudgee Beach 
Physical 1.0. Spreadsheet Analog Input Card 1 aaaiiisriAIZis. 

1/0 # MITS Tag Description 4mA 20mA Term. # Wire # Schem Term 0 Comment FAT SAT 
0 wwl IrawSignal Primary Wet well level raw signal 147 & 148 A100+,A100- 07 12 - 121 

Er' 

1 

p 
0 

0 

1 prelrawSignal Delivery pressure raw signal 149 & 150 
151 & 152 

A101+,A101- 

A102+,A102- 
07 
07 

12 
12 

U 

G 2 

3 flwIrawSignal Pump 1 Delivery flow raw signal 153 & 154 A103+,A103- 07 12 

4 155 & 156 A104+,A104- 07 12 F 

5 157 & 158 A105+,A105- 07 12 S 

6 159 & 160 A106+,A106- 07 12 K 
7 flw2rawSlgnal Pump 2 Delivery flow raw signal 161 & 162 A107+,A107- 07 12 H 0 

FACTORY ACCEPTANCE TESTED BY: /4/- Date ,;"--/ 6%) /0 

SITE ACCEPTANCE TESTED BY: Date / / 

Brisbane City Council Confidential 23/03/2010 7 0F8 

SP210 Parkland Street Nudgee SPS Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1024 Active 10/12/2014 Page 548 of 598



SP210 Nudgee Beach - Physical 1-0 List 1-00 A01 

,1 ia 
mama 

1 ., 
qt,,, SP210 Nudgee Beach 

Physical LO, Spreadsheet Analog Output Card 1 
onistlime 

...aLS.,2,T6Ft. lab'i 

I/O # MITS Tag Description 4mA 20mA Term. # Wire # Schem Term 0 Comment FAT SAT 

0 pmplSpeedA0 Pump speed control reference 0 100 - - - A 

1 pmp2SpeedA0 Pump speed control reference 0 100 - - - - A 

2 _ - - A 

V 3 - - - 

FACTORY ACCEPTANCE TESTED BY: Date / / 

SITE ACCEPTANCE TESTED BY: Date / / 
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4 UrbanUtilities CA17a - Factory inspection Tests 
Major Projects & Commercial Services 

SQUV SP Reliability Improve - Stage2 

1-9-Nudgee Beach Switchboard Date 13/04/10 

0L 0.7-(D /- '7) 

A. Electrical Installation Test Records 

AS/NZS 3000:2007 requires that prior to place an electrical installation or any part thereof in service following its 

construction, alteration, addition or repair, it shall be inspected and tested to verify that the installation is safe to energize 
and that it will operate correctly in accordance with the requirements of AS3000:2007. 

This section is aimed to ensure that the switchboard manufacturer has carried out and documented all applicable 
AS3000:2007 tests considered as mandatory, prior to execution of the Factory Acceptance Test. 

AS/NZS 3017 Electrical Installations - Verification Guidelines provides inspection, test methods and test acceptance 
parameters to verify AS3000:2007 safety requirements, however these methods are provided for guidance and other 
alternative methods are acceptable, AS3017:2007 may be applied through legislative requirements made in each State 
and Territory of Australia and in New Zealand. 

Item 
No. Activity Description 

Results Signed 
.644.u....e.,s Comments 

Acc Re) N/A 

A.1 

Records for the verification of the 
continuity and resistance of the 
earthing system shall include: 

a) Main earthing conductor 

b) Protective earthing conductors 

c) Earth bonding conductors. 

/- 

V 
V 

i 
... 

For acceptance criteria and test methods refer to: 

AS3000:2007 Section 8.3.5 

AS3017:2007 Section 3.1 
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Urban Utilities CA17a - Factory Inspection Tests 
Major Projects 11 Commercial Services 

SQUV SP Reliability Improve - Stoge2 

Item 
No. Activity Description 

Results Signed 
QUU Comments 

Acc Ref N/A 

A.2 

Records for the verification of Insulation 
Resistance shall include: 

a) Insulation resistance test of 
complete installation 

b) Insulation resistance test of 
consumers mains 

c) Insulation resistance test of single 
circuits 

I 

if 
J: , , 
,--- 

For acceptance criteria and test methods refer to: 

AS3000:2007 Section 8.3.6 

AS3017:2007 Section 3.2 

A.3 

Records for the verification of Polarity 
Tests records shall include: 

a) Consumer mains 

b) Submains incorporating an 
earthing conductor 

c) Submains not incorporating a 
protective earthing conductor 

d) Subcircuit polarity connections 
test (including single pole 
switches) 

e) Phase sequence tests 

/ 
I 

J 

0 
)4V 

,,,i 

7 

:-7/ 

r., 

For acceptance criteria and test methods refer to: 

AS3000:2007 Section 8.3.7 

AS3017:2007 Sections 3.3 and 3.5 
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rbanUtilities CA17a - Factory Inspection Tests 
Major Projects & Commercial Services 

SQUV SP Reliability Improve - Stage2 

Item 
No Activity Description 

Results Signed 
QUU 

Comments 
Acc Rej N/A 

A.4 

Records for the verification of Correct 
Circuit connection tests records shall 
include: 

a) Interconnection between 
conductors of different circuits 

b) Socket-Outlet Sub-Circuits 

c) Ligthing Points 

d) Equipment Sub-circuits 

I 
PV 

For acceptance criteria and test methods refer to: 

AS3000:2007 Section 8.3.8 

AS3017:2007 Section 3A 

A.5 

Records for the verification of earth 
fault-loop for impedance shall include: 

a) Circuits not protected by an RCD 
, 

For acceptance criteria and test methods refer to: 

AS3000:2007 Section 8.3.9 

AS3017:2007 Section 3.6 

A.6 

Records for the verification of operation 
of RCDs shall include: 

a) Circuits protected by an RCD 
1 . 

For acceptance criteria and test methods refer to: 

AS3000:2007 Section 8.3.10 

AS3017:2007 Section 3.7 

Contractor's Tester Signature 

Queensland Urban Utilities Electrical Inspector John Clayton 

Date 12 7 
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anUtilities CA17a - Factory Inspection Tests 
Major Projects iS Commercial Services I 

SQUV SP Reliability Improve - Stage2 

B. Testing Area, Documentation and Test Set Up Arrangements 

This section is aimed to ensure that all documentation and test set up arrangements have been provided to allow 
execution and readiness to carry out the FAT. 

Item 
No Activity Description 

Results Signed 
QUU 

is 

/Y 
, 

i,-,/' 

Comments 
Acc 

/ i 
/ 

Rej N/A 

B.1 

Verify that a suitable test area has been 
provided, the test area shall be: 

a Clearly identified and barricaded 

a Test bench with enough space for 
testing equipment and documentation 

0 Well ventilated 

B.2 
Afl testing equipment to simulate field inputs 
and outputs including field instruments and 
molars shall be pre-connected 

y 
/1,- 

/.X 

B.3 "As Built" drawings marked up available. 

B.4 
"Point to Point" test drawing mark-ups 
provided 

/ 
Contractor's Tester Signature 

Queensland Urban Utilities Electrical Inspector 

Date - 

John Clayton Date 

-/0 
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ik 1,, 

CYV anUtilities CA17a - Factory Inspection Tests 
Major Projects & Commercial Services 

SOW SP Reliability Improve - Stage2 

C. Visual Inspections Sheet Metal / Mechanical Construction Works 

The following visual inspections shall take place previous to energising the switchboard circuits. All power supplies shall be 
disconnected, including the main power supply, generator power supplies and battery power supplies. 

Item 
No. Activity Description 

Results Signed 
(NU Comments 

Acc Raj N/A 

C.1 
Switchboard dimensions correct as per 
contract drawings /4 -Y- 

C.2 Panel layout as per drawings /,':fr. 

i-j i/v 
,,:. 

C.3 All equipment is to be removable from 
switchboard via front access. 

C.4 Power distribution chassis not to be installed 
too close to the left of the door aperture 

. 2,, 

.. 

C.5 Check operation and orientation of doors 
and door handles 

C.6 Switchboard mounting feet as per drawing 

C.7 Material finish as per specification ' 

C.8 
IP Rating as per specifications. Fitting of sun 
shields shall maintain IP56 rating. 

All bolts fitted / tight 
4,4/ 

C.9 

C.10 

All sheet metal edging to be de-burred, 
special attention given to handle/lock 
access heat shield cuts. 
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rbbnUtilities CA17a - Factory Inspection Tests 
Major Projects & Commercial Services 

SQUV SP Reliability improve - Stage2 

Item 
No Activity Description 

Results Signed 
QUU 

Comments 
Acc Ref N/A 

C.11 Door, hinges and locks are properly fitted to 
allow closing without forcing the door or 
being loose. 

if .,,.." 

C.12 Lock barrels are mounted neatly. Door 
penetration and holes shall be suited to the 
particular lock barrel type. 

i ,,, 

C.13 
Lock barrel types are provided as required 
and operate correctly 

/ 
7 AV 

C.14 Energex Padlock Supplied ..7 AO 

C.15 
All doors sealing shall be properly fitted and 
firmly secured to the switchboard. Glue 
shall be provided if necessary. 

1 2> 
il-.* 

C.16 
Verify that proximity switch metal plates are 
fixed to doors as indicated in the drawings. 

/V 
>- 

C.17 

Ensure to pre-drill holes in plates that are 
difficult to access after the construction or 
installation of the switchboard on site. 

Particular attention shall be given to internal 
barrier plates and access plate on 
distribution board. 

jf 

C.18 
Cut outs from one cubicle to another 
please shall be large enough to 
accommodate all cables. 

ley 

C.19 Sealing between plinth and switchboard. 4( 
C.20 Sealing of disconnect zone. AZ PI 
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rba' nUtilities CA17a - Factory Inspection Tests 
Major Projects & Commercial Services 

SQUV SP Reliability Improve - Stage2 

Item 
No. Activity Description 

Results Signed 
QUU 

Comments 
Acc RJ N/A 

C.21 

verify that portable generator cable 
access plate allows the generator plug pass 
into the switchboard and reach the 
generator connection outlet. 

7 

C.22 

Inspection plates are properly labelled and 
not used as gland plates. Inspection plates 
are only provided to ease access to field 
wiring. 

, 

. 

.; 

C.23 Verify that all gland entries are sealed - No 
split gland plates 

All spare holes to be plugged with conduit 
plugs. 

Enclosure free of debris 

,. 

../ 

7 

/2-7 

P- C.24 

C.25 /4'" 

C.26 

Lap top support tray provided including 1/4 
turn wing knob on laptop support shelf. 
Knobs types that cannot be operated by 
hand are not acceptable. 

V'7 

C.27 Drawings & log book holder provided 

C.28 Aerial support is adjustable -,, 

C.29 

A minimum clearance of 55mm shall be 
provided around the Red lion HMI to other 
components mounted in common controls 
door. 

/ 
/ . 

A/,' 
C.30 Check that selector switches are correctly 

engraved 
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rbahUtilities CA17a - Factory Inspection Tests 
Major Projects & Commercial Services 

SQUV SP Reliability Improve - Stage2 

Item 
No Activity Description 

Check that Indicators are fitted with correct 
coloured bezels 

Results Signed 
QUU 

Comments 
Acc / Re] NIA 

C.31 

C.32 Verify that all external labels are fitted to 
the switchboard. 

/ 47- 0 

C.33 Labelling is correct and complete - 

wording, size, fixing, material, level. 

C.34 All internal and external labels are to have 
bevelled edges, sharp edges are not 
allowed. 

/ / 
i...57 

C.35 Verify that 240VAC warning sign is fitted to 
the switchboard. AC 4t- 

Contractor's Tester Signature 

Queensland Urban Utilities Electrical inspector 

Date 7 Lr- - I 

John Clayton Date .0..? 2 0/ 
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anUtilities CA17a - Factory Inspection Tests 
Major Projects & Commercial Services 1 

SQUV SP Reliability Improve - Sfoge2 

D. Visual Inspections- Neutral and Earthing 

A visual inspection shall be made when work on on electrical installation has been completed in order to verify that 
the work complies with the requirements of AS/NZS 3000. 

The visual inspection shall be carried out before, or in association with testing, and as far as possible it should be 
made before the electrical installation is placed in service. 

Item 
No. Activity Description 

Results Signed 
QUU 

Comments 
Acc Re] N/A 

D.1 N/L & E/L have adequate bolts for main 
Neutral & Earth 

0.2 Earth bar / earth connections fitted & OK ( - /K 
0.3 All neutral connections are accessible ./ /.., 

D.4 MEN connections provided , ./. 
Ai; 

D.5 Neutral & earth connections are not in CT 
section 

/ if. -..-- 

0.6 Surge diverter earthed to adjacent stud. 

0.7 Confirm a Direct connection from main 
earth bar to switchboard chassis 

I je_V 
Contractor's Tester Signature 

Queensland Urban Utilities Electrical Inspector 

Date 

John Clayton Date a 0/ "C) 
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urba. nUtilities 

- ..... + 

CA17a - Factory Inspection Tests 
Major Projects & Commercial Services 

SQUV SP Reliability Improve - Stage2 

E. Visual Inspections - Electrical Components Mounting, Wiring and Labelling 

As a minimum a visual inspection shall be made when work on an electrical installation has been completed in 

order to verify that the work complies with the requirements of AS/NZS 3000. This visual inspection section includes 
AS/NZS 3000 checks as well as several checks to verify that the electrical installation meets the specific design and 
qualify requirements and scope of work. 

The visual inspection shall be carried out before, or in association with testing, and as far as possible it should be 
made before the electrical installation is placed in service. 

Item 
No. Activity Description 

Results Signed 
QUU 

Comments 
Acc Rej N/A 

E.1 Busbars appropriately shielded :V 
1) 

E.2 Verify that main switches/circuit breakers 
and fuses are supplied to the specification 
(equipment schedule) 

E.3 Main switches lockable/ deteatable as per 
spec. 

/ 
P.-7/C. evi. I 

0- . /.1 --?(-- (-lc 
E.4 Check operation of Main Supply and 

Generator supply mechanical and/or key 
interlocks as applicable, 

712 . i.., 

iym i A/ .:.. G_,..._..v 6,1--7-9-it 

q kv. S - 

(ti / 71 e Z 

E.5 Verify that metering fuses & CT's are fed off 
from main switch line side 

/ 
4 

E.6 Verify that cable lugs are provided into 
CRITEC 20 kA surge filter circuit breaker (in 

most cases Q17) 
/ill' 

dlz- ''" 

E.7 Equipment fed from line side shall be 
appropriately labelled. 
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UrbanUtilities CA172 - Factory Inspection Tests 
Major Projects & Commercial Services I 

SQUV SP Reliability Improve - Stage2 

Item 
No. Activity Description 

Results Signed 
QULI Comments 

Acc Ret 

E.8 Include 2nd label for Surge Diverter and 
Surge Diverter fuses TED FROM LINE SIDE OF 
MAIN SWITCH" as applicable (Items 37/38 
on switchboard label scheduleL 

E.9 All Circuit Breakers shall be set as indicated 
in the electrical schematic drawings. 

/ 
E.10 All circuit breakers shall be wired line side at 

the top / load side at the bottom 
/ 

E.11 Verify that cables current carrying capacity 
is as indicated in the electrical schematic 
drawings. 

E.12 Colour coding of wiring as per specification. / 
E.13 Wiring in PVC ducting shall be kept tidy. 

/ 
/1. 

E.14 Check cable access dimensions / / 
E.15 Check cable access & routes for field 

cabling. 
/ 

, 

7 
/ y-i 

, 7 

/22 
E.16 Check phasing of circuits are as per 

drawing. 

E.17 Electrical components fitted are as 
specified in the equipment schedule 

/ r 

E.18 Verify that quantity and location of GPOs 
are provided as required in the drawings. 

/ 19, 
1,- 

E.19 Confirm all Idec relays are LED type and 
wired the correct polarity / ) 
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anUtilities CA17a - Factory Inspection Tests 
Major Projects & Commercial Services 

SQUV SP Reliability Improve - Stage2 

Item 
No Activity Description 

Results Signed 
QUU 

Comments 
Acc RoI N/A 

E20 Verify that digital timer is mounted on its 

own specific base (IDEC base) as specified 
in the equipment list Item 99 -EMGDT) 

7 

7:7 

.7 E21 Check that generator plug has protective 
cover fitted 

E.22 Verify that power disconnection outlets and 
plugs are supplied with the switchboard as 
required 

Verify that terminals & busbar connections 
ore tight 

/ i E.23 

E.24 Verify that terminals are identified as per 
drawings and spares are provided 

/ 0/'.. 
. 

AO 
.A. 

E,25 All terminals shall be correct part number, 
shrouded to IP20 and labelled. 

E.26 All cable cores ferruled & numbered. / 7.",- 

E.27 24VDC power supply shall be mounted to 
obstruction to the field instrument 

terminals. 

7 Z 

E.28 Multicore cables shall be used for RTU 

harnesses to provide neat wiring installation. 
Use of individual wires for each I/O is not 
acceptable. 

J-- 

E29 Verify that adequate access to RTU and 
communication plug is provided 

/ 
E.30 Modbus communication cables (RS 485) 

shall be 120ohm impedance twisted pair's. a 
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anUtilities CA17a - Factory Inspection Tests 
Major Projects & Commercial Services 

SQUV SP Reliability Improve - Stage2 

Item 
No Activity Description 

Results Signed 
QUU Comments 

Acc Re] N/A 

E.31 Aerial surge arrestor shall be mounted with 
a small section of DIN rail the earthed as 
directly as possible 

E.32 When externally installing soft starter CT's for 
bypass circuit, verify proper size to match 
the SS and wiring polarity. (if SS is MSF-017 
the corresponding CT shall be CTS-017] 

When externally installing soft starter CT's for 
bypass circuit, please ensure proper Bypass 
operation parameter [340) shall be 
enabled. 

fir 

/' - 

E.33 

E.34 Motor Starter CT ratios are as specified and 
mounted to correct polarity 

sr AK. 

E35 Soft starter CT leads to be cut to size / kept 
short. 

j Lx./.7- /I' 

Contractor's Tester Signature 4-- Date 
) 
-- 

Queensland Urban Utilities Electrical Inspector John Clayton Date 17. 

-10 

1p 
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fc anUtilities CA17a - Factory Inspection Tests 
Major Projects 8 Commercial Services 

SQUV SP Reliability Improve - Stage2 

F. Live Power and Operational Tests 

The following tests shall be made with all switchboard electrical circuits energized in order to check that the 
switchboard meets all operational requirements. 

Item 
No. Activity Description 

Results Signed 
QUU 

Comments 
Acc Ref N/A 

F.1 Verify that all circuit breakers isolate their 
stated circuits 

/ 
F.2 Verify that all electrical components 

energize when power circuits are energized 

F.3 Switchboard lights operate c... 

F.4 Confirm that E-Stops actually stop its 
corresponding drive. 

7 

I 

..,/ 

fjPr' 
..4"," ; 

ep .cco P r( q 
V f 8/ fRoTc=7/Div ,7 J-e, 

3v) u ' /417 11 f 6 f/4-RA /),e, 7-71-zA 

vf6,/ 

F.5 Thermal overloads or soft starter protection 
appropriately set 

F.6 Set up all of the soft starter parameters 

F.7 Verify that all Soft starter operation and all 
display parameters are displaying correctly. 
Confirm current Cis are the correct polarity 

F.8 A copy of Soft Starter and/or VSD 
parameter configuration to match site 
equipment shall be provided to the 
switchboard manufacturer by the 
commissioning manager. 

Record output of 24VDC power supply 
when connected to 240 VAC main. 

,---- 

rc.)--- 

:-.' PY*-- i 3 , --7-117--/.1 F.9 
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anUtilities CA17a - Factory Inspection Tests 
Major Projects & Commercial Services 

SQUV SP Reliability Improve - Stage2 

Item 
No Activity Description 

Results Signed 
QUU 

Comments 
Acc Ref N/A 

F.10 Record output of 24VDC power supply 
when disconnected to 240 VAC main. 

/ /17 

F.11 Logica RTU provided with corresponding 
firmware/ software 

V fiK Software Version: . 

F.12 Red lion HMI provided with corresponding 
software configuration 

/ r..7 Software Version: ./14 ' . 

F.13 I/O tested to RTU terminals A/ 
F.14 Manual functions tested / (P/ 

Contractor's Tester Signature 

Queensland Urban Utilities Electrical Inspector 

Date 

John Clayton Date 07 20/ V 
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Urban Utilities CA17a - Factory Inspection Tests 
Major Projects & Commercial Services 

SQUV SP Reliability improve - Stage2 

G. Non-Conformances and Unauthorised Modifications 

C I ' , C--r- UP Ml SA4 it C, I A' cu/ r g K 679-KC'k. i A-3 PEA -3 C ke 4-) et:// s( .-i 
A )(12 , G./ 0 . ?-ta/ Pun', e 400-.)*/ k-e- i_A--. (9/ ) . 1 0 0.-s /f/1-1, ely 'f cl , - A ei.ke_ t\f)c- 

G /G. e6:10c. Ct., e. , t f):),qc J) 01 0/ f 7'./ ()-. / e-, c) ; / feeja j __NA,, a c cesfg 6,7,x/ 
Gtej 
G. , 4> 1'? 17 C.1)4c--74-- 4if cl an - q -a 1/61 -j 1 1(1 e "e '"-fifA-A/j J V 0--E-7 C_ 

-e/N 0 

p 1 46,7- - E. ivw C-,-/ D 1-/ , v 

G.7 
T ee .-y d V -e- 41)., 0 2", t ),, ,..-7-e. b." 5' e-- , 

G.8 
, 

LI p P/ 7/-ej 72 A st, /7-3' o--/ le C 0 c e 4:, L 
V 

01 07A /w - G-ovne.,1-,--0,e J.-,:v co ,-,,-,-,:r ci g cv / T SR Ogi j cli,... 

G.10 

Contractor's Tester Signature 

Queensland Urban Utilities Electrical Inspector 

Date 

John Clayton 

C 

Date 9/. LD/ 
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UrbanUtilities CA17a - Factory Inspection Tests 
Major Projects & Commercial Services 

SQUV SP Reliability Improve - Stage2 

This section is to be completed only at the conclusion of the FAT: 

Final FAT Results YES NO Comments 

Pre-FAT Completed Dve. 1° (/ fp ir(V-4.1e, .65 koa., Ivo- 1 o7 c, , 

Minor NCRs Generated 

Major NCRs Generated 

Pre-FAT Accepted 

Notes: 

1. FAT results to be recorded above by Contractor. 
2. FAT results to be approved by Queensland Urban Utilities Electrical Inspector. 
3. Pre-FAT results to be approved by Queensland Urban Utilities Electrical Inspector at Pre-FAT (if present) or at the start of 

the FAT. 

4. NCRs are to be generated by the Queensland Urban Utilities Electrical Inspector for all NCRs not resolved by the end 
of the test. 

Contractor's Tester Signature Date _13/04/10 

Queensland Urban Utilities Electrical Inspector John Clayt 
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-.actric (Qld) Pty. Ltd. 

Project: 
Client: 
Job No. 
Equipment: 
Section: 
Drawing: 

FACTORY ACCEPTANCE TEST SHEET 1: 

Pump Station SP A /0 
QLD Urban Utilities 
4743oeyg 

SP,?/ 0 Switchboard 
Incomer 

s7 - 7.2 Sheet 1 

Process Operation Reference/ Acceptance Criteria Passed 

1. Ensure Insulation test as per QA3CH-15 have been completed 
SJ QA3CH-15 
AS 3000 
Insulation resistance greater than 
1 megohm ph to earth 
Hi pot test 2.5 kv ph-eth for 1 

minute 

.../ f//fa 

2. Ensure Checks 1 to 11 as per QA3CH-020 have been completed 
SJ QA3CH-020 
Point to Point check of 
schematics. 
Visual Check of wiring. 

....-'" 9A//a 

3. Check Manual Transfer Switch is functioning by confirming power to the line and then 
load sides of the switches when energized and de-energized. 

Drawing 41,W/5/1 - 0/7 -7 
.....- q/4//0 

4. Check operation of Energex Power On phase failure relay PFRE and correct signal is 
being received by RTU 

Drawing 4 S-6/sp- a / -7,Z 

4.----- 9/1:/// D 
Remove one phase from relay 
sensing circuit to simulate loss of 
power. 

5. Check operation of Station Power On phase failure relay PFRS and correct signal is 
being received by RTU 

Drawing 41-6/s-11 - a /72 

4/4/0 
Remove one phase from relay 
sensing circuit to simulate loss of 
power. 
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S........actric (Old) Pty. Ltd. 

Tests Completed By WitnessetEgez Accepted By 
hro.- Ain rh Les i%*Y-1 

Date f/4//0 Date Date 
Comments: 

Instruments Used: 
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S.. _.3ctric (Qld) Pty. Ltd. 

Project: 
Client: 
Job No. 
Equipment: 
Section: 
Drawing: 

FACTORY ACCEPTANCE TEST SHEET 2: 

Pump Station SP 1O 
QLD Urban Utilities 

74 `5 oo /0 
SP .20 Switchboard 
DB 
4,96/5"/ -01, Sheet 1 

Process Operation Reference/ Acceptance Criteria Passed Date 

1. Ensure Insulation test as per QA3CH-15 have been completed 
SJ QA3CH-15 
AS 3000 
Insulation resistance greater than 1 megohm 
ph to earth 
Hi pot test 2.5 kv ph-eth for 1 minute 

.....r f/4/a 

2. Ensure Checks 1 to 11 as per QA3CH-020 have been completed 
SJ QA3CH-020 
Point to Point check of schematics. 
Visual Check of wiring. 

--/- .7/10/, 0 

3. Check voltage is available on line side of circuit breaker Q9 
Drawing 4.54/51-7 - c7,72 

. /' 
9/44//0 

415 vac ph to ph. 
240 vac ph to n 

240 vac ph to e 

4. Ensure all distribution circuit breakers are "OFF" and operate circuit breaker Q9 
and confirm voltage is available to distribution chassis. 

Drawing 4,reetsyi -cs/ 72 

.../ 9/4/a 
415 vac ph to ph. 
240 vac ph to n 

240 vac ph to e 

5. Ensure Station Mains Power Failure Relay Circuit Breaker Q10 is "OFF" and 
close circuit breaker for PFRS Relay supply. 

Drawing 4461/4/ -7 -a 1 7.2 
...../ '1A/0 

6. Confirm voltage is available to line side of Station Mains Power Failure Relay 
Circuit Breaker. Close circuit breaker and confirm voltage is available to Line side 
of PFRS Relay. 

Drawing 4b-5/5-11 -0/ 72 

...../-- /Alio 
415 vac ph to ph. 
240 vac ph to n 

240 vac ph to e 

7. Repeat Step 6 above for circuit breaker Q11, Q12, Q13, Q14, Q16, Q17, Q19, 
Q20 and Q21 

Drawing 44-6/S7 --", -0/12 
.. 0/0 415 vac ph to ph (Where applicable). 

240 vac ph to n 

240 vac ph to e 

Factory Test Sheet 2 I of 2 
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SJ -actric (Qld) Pty. Ltd. 

8. Check operation of the following RCD's and note tripping times: Drawing 446/5/-7 - (0,72 
Tripping Time: 

Q11 ,./ 
Q12 
Q13 
Q19 

9A// 0 

Q21 

T5sts Corni,t7d By Witnwsed By Accepted By 
A( PO ...I /144-at.-. l(c PRE-I 
Date 0/4// 0 Date Date 
Comments: 

Instruments Used: 
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SJ (Qld) Pty. Ltd. 

Project: 
Client: 
Job No. 
Equipment: 
Section: 
Drawing: 

FACTORY ACCEPTANCE TEST SHEET 3: 

Pump Station SP 10 
QLD Urban Utilities 
47 4 )00/0 

SPA iO Switchboard 
RTU Connection 
14k6/s-/7 --a/72 Sheets 1 & 6 

Process Operation Reference/ Acceptance Criteria Passed Date 

1. Ensure Insulation test as per QA3CH-15 have been completed 
SJ QA3CH-15 
AS 3000 
Insulation resistance greater than 1 megohm ph to 
earth 
Hi pot test 2.5 kv ph-eth for 1 minute 

.....-- 
% /y /0 

2. Ensure Checks 1 to 11 as per QA3CH-020 have been completed 
SJ QA3CH-020 
Point to Point check of schematics. 
Visual Check of wiring. 

../ 9/4/0 

3. Ensure Laptop GPO, circuit breaker Q13 is "OFF" and operate RTU circuit 
breaker Q30 on DB Chassis and ensure: 
RTU Power Supplies are operating correctly. 

Drawing 446/57-7- o'7.Z Sheet 1 

,....e"--- 49/q/0 
240 vac ph to n on power supply input. 
24 vdc on power supply output 

4. Close Laptop GPO Circuit Breaker and: 
Check GPO polarity. 
Check GPO switch is functioning. 
Check operation of RCD device. 

Drawing 4..W/5-/-7 -0/72 Sheet 1 u---- 9/4'//0 

7. Confirm operation of door switches. Drawing 4/k6/Sp -7/7..Z Sheet 1 & 6 ...------ 4/40o 
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S .actric (Qld) Pty. Ltd. 

Tests Completed B Witn ssed By Accepted By A^ ra ..Alark,..., le.X.) ,-)Psi 
Date f/47/0 Date Date 
Comments: 

Instruments Used: 
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SJ (Qld) Pty. Ltd. 

Project: 
Client: 
Job No. 
Equipment: 
Section: 
Drawing: 

FACTORY ACCEPTANCE TEST SHEET 4: 

Pump Station SP 
QLD Urban Utilities 
4.740'3c7o/6 

e Switchboard 
Pump 1 

426/ Sp- 0/72 Sheet 2 

Process Operation Reference/ Acceptance Criteria Passed Date 

1. Ensure Insulation test as per QA3CH-15 have been completed 
SJ QA3CH-15 
AS 3000 
Insulation resistance greater than 1 megohm ph to 
earth 
Hi pot test 2.5 kv ph-eth for 1 minute 

.....- 

2. Ensure Checks 1 to 11 as per QA3CH-020 have been completed 
SJ QA3CH-020 
Point to Point check of schematics. 
Visual Check of wiring. 

3. Check voltage is available on line side of motor circuit breaker Q4. 415 vac ph to ph ..../- 

4. Ensure control circuit breaker Q4-1 is "OFF" and emergency stop is operated, 
close circuit breaker Q4 and confirm voltage is available on line side of circuit 
breaker Q4. 

415 vac ph to ph t../ 

5. Check voltage is available on line side of control circuit breaker Q4-1, close 
circuit breaker and ensure: 

1K2 Control Supply Relay is operating correctly. 

240 vac ph to n 

...-"-- 

6. Release emergency stop and confirm operation of isolating contactor 1K1 and 
confirm voltage is available to VSD. 

415 vac ph to ph 
._. 
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-.Jctric (Qld) Pty. Ltd. 

7. Confirm operation of Pump 1 Digital Inputs. Drawing dos-dicp-ei 72 Sheet 2 ----- 

8. Confirm Operation of Pump 1 Digital Outputs Drawing 40a/5/7-0172 Sheet 2 ----- 

9. Confirm Operation of Pump 1 Analog I/O Drawing i46/5-1-7-01,2 Sheet 2 

10. Confirm Operation of cubicle fan by manually operating the thermostat 1FC Drawing /4d/s, Sheet 2 .../ 

Tests Completed By Witnessed By Accepted By 

Date Date Date 
Comments: 

Instruments Used: 
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(Qid) Pty. Ltd. 

Project: 
Client: 
Job No. 
Equipment: 
Section: 
Drawing: 

FACTORY ACCEPTANCE TEST SHEET 5: 

Pump Station SP .2 0 
QLD Urban Utilities 
&lir 3 042/6 
SP #0 Switchboard 
Pump 2 

5/7 - 0) 72 Sheet 3 

Process Operation Reference/ Acceptance Criteria Passed Date 

1. Ensure Insulation test as per QA3CH-15 have been completed 
SJ QA3CH-15 
AS 3000 
Insulation resistance greater than 1 megohm ph to 
earth 
Hi pot test 2.5 kv ph-eth for 1 minute 

-., 

2. Ensure Checks 1 to 11 as per QA3CH-020 have been completed 
SJ QA3CH-020 
Point to Point check of schematics. 
Visual Check of wiring. 

.... 

3. Check voltage is available on line side of motor circuit breaker Q5. 415 vac ph to ph 
,...-v 

4. Ensure control circuit breaker Q5-1 is "OFF" and emergency stop is operated, 
close circuit breaker Q5 and confirm voltage is available on line side of circuit 
breaker Q5. 

415 vac ph to ph 
,..../ 

5. Check voltage is available on line side of control circuit breaker Q5-1, close 
circuit breaker and ensure: 

2K2 Control Supply Relay is operating correctly. 

240 vac ph to n 

6. Release emergency stop and confirm operation of isolating contactor 2K1 and 
confirm voltage is available to VSD. 

415 vac ph to ph 
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SJ =iectric (Qld) Pty. Ltd. 

7. Confirm operation of Pump 1 Digital Inputs. Drawing tok6/51-7- 0172 Sheet 3 .../ 

8. Confirm Operation of Pump 1 Digital Outputs Drawing 44/0-00,2, Sheet 3 

9. Confirm Operation of Pump 1 Analog I/O Drawing 46/.517-002 Sheet 3 ..../ 

10. Confirm Operation of cubicle fan by manually operating the thermostat 2FC Drawing .451/5/7-or,.2. Sheet 3 
/ 

Tests Completed By Witnessed By Accepted By 

Date Date Date 
Comments: 

Instruments Used: 
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Sewage Pump Station SP210 

Nudgee Beach 

Electrical Drawing List 1 

Site Installation 

Sheet No. Drawing No. Title 
00 486/5/7-0172-000 Site Cover Sheet 

01 486/5/7-0172-001 Power Distribution Schematic Diagram 
02 486/5/7-0172-002 Pump 01 Schematic Diagram 
03 486/5/7-0172-003 Pump 02 Schematic Diagram 
04 486/5/7-0172-004 Dry well Sump Pump Schematic Diagram 
05 486/5/7-0172-005 [RESERVED] Generator Control Schematic Diagram 
06 486/5/7-0172-006 Common Controls Schematic Diagram 
07 486/5/7-0172-007 Common RTU I/O Schematic Diagram 

08 486/5/7-0172-008 RTU Power Distribution Schematic Diagram 
09 486/5/7-0172-009 RTU Digital Inputs Termination Diagram 
10 486/5/7-0172-010 RTU Digital Inputs Termination Diagram 
11 486/5/7-0172-011 RTU Digital Outputs Termination Diagram 
12 486/5/7-0172-012 RTU Analogs & Miscellaneous Termination Diagram 
13 486/5/7-0172-013 Common Controls Termination Diagram 
14 486/5/7-0172-014 Equipment List 

15 486/5/7-0172-015 Cable Schedule 
16 486/5/7-0172-016 Switchboard Label Schedule 
17 486/5/7-0172-017 Switchboard Construction Details 
18 486/5/7-0172-018 Switchboard Construction Details 

19 486/5/7-0172-019 Level Probes and Pressure Transmitter Installation Details 
20 486/5/7-0172-020 [RESERVED] Cathodic Protection Unit 
21 486/5/7-0172-021 Dry well Field Disconnection Box 

22 486/5/7-0172-022 Switchboard General Arrangement Elevations - Double Sided 
23 486/5/7-0172-023 Switchboard General Arrangement Sections - Double Sided 
24 486/5/7-0172-024 Reserved for Generator external connection box 
25 486/5/7-0172-025 Slab & Conduit Details 
26 486/5/7-0172-026 Slab & Conduit Details 
27 486/5/7-0172-026 Slab & Conduit Details 
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OUEENSLAND 

B N 7 2 0 0 2 .7 1.3 

SP210 NUDGEE BEACH 
SEWAGE PUMPING STATION 

ELECTRICAL DRAWINGS 
SITE COVER SHEET 

, . 
ELECTRICAL DRAWINGS INDEX 

DWG N°. TITLE SHEET REVISIONS 
486/5/7-0172-000 SITE COVER SHEET 00 

486/5/7-0172-001 POWER DISTRIBUTION SCHEMATIC DIAGRAM 01 0 

486/5/7-0172-002 PUMP 01 SCHEMATIC DIAGRAM 02 0 

486/5/7-0172-003 PUMP 02 SCHEMATIC DIAGRAM 03 0 

486/5/7-0172-004 DRY WELL SUMP PUMP SCHEMATIC DIAGRAM 04 0 

486/5/7-0172-005 fif.sERvEr; aztirRA TOP CONIr:01.) 05 

486/5/7-0172-006 COMMON CONTROLS SCHEMATIC DIAGRAM 06 0 

486/5/7-0172:007 COMMON RTU I/O SCHEMATIC DIAGRAM 07 0 

486/5/7-0172-008 RTU POWER DISTRIBUTION SCHEMATIC DIAGRAM 08 0 

486/5/7-0172-009 RTU DIGITAL INPUTS TERMINATION DIAGRAM 09 0 

486/5/7-0172-010 RTU DIGITAL INPUTS TERMINATION DIAGRAM 10 0 

7486/5/7-0172-011 RTU DIGITAL OUTPUTS TERMINATION DIAGRAM 11 0 

)1 486/5/7-0172-012 RTU ANALOGS & MISCELLANEOUS TERMINATION DIAGRAM 12 0 

486/5/7-0172-013 COMMON CONTROLS TERMINATION DIAGRAM 13 0 

486/5/7-0172-014 EQUIPMENT LIST 14 0 

486/5/7-0172-015 CABLE SCHEDULE 15 0 

486/5/7-0172-016 SWITCHBOARD LABEL SCHEDULE 16 0 

486/5/7-0172-017 SWITCHBOARD CONSTRUCTION DETAILS 11 0 

486/5/7-0172-018 SWITCHBOARD CONSTRUCTION DETAILS 18 0 

486/5/7-0172-019 LEVEL PROBES AND PRESSURE TRANSMITTER INSTALLATION DETAILS 19 0 

486/5/7-0172-020 1;': SEP %EL; I_. ' ?-'1710/: PP: f; it : liON !Mil; 20 

486/5/7-0172-021 DRY WELL PUMP DISCONNECTION BOX 21 0 

486/5/7-0172-022 SWITCHBOARD GENERAL ARRANGEMENT ELEVATIONS - DOUBLE SIDED 22 0 

486/5/7-0172-023 SWITCHBOARD GENERAL ARRANGEMENT SECTIONS - DOUBLE SIDED 23 0 

486/5/7-0172-024 lif :if P:'41. iCiNi-= ' ',_;:' f A' ':.-ri,V. . C:::-4.'Af r ',..Vi 00):., 24 

486/5/7-0172-025 SLAB & CONDUIT DETAILS - SHEET 1 of 3 25 0 

486/5/7-0172-026 SLAB & CONDUIT DETAILS - SHEET 2 of 3 26 0 

486/5/7-0172-027 SLAB & CONDUIT DETAILS - SHEET 3 of 3 27 0 

\ / 

/ 1 
STANDARD VARIABLES 

DESCRIPTION VALUES 
C T NE IrRINCi ISOI A TOR N07 1. PI:I/C/181.r 

NORMAL SUPPLY. MAIN SWITCH 125A S250PE/125 

GENERATOR SUPPLY MAIN SWITCH 125A S2SOPE/125 

PUMP1 CIRCUIT BREAKER 63A S12561/63 

PUMP2 CIRCUIT BREAKER 63A 512561/63 

DRY WELL SUMP PUMP CIRCUIT BREAKER 16A OT(B6316( 

PUMP VSD SIZE f(202P22K 226W 

PUMP RATING 226W 35A 

PUMP EM.STOP CONTACTOR (A7-43 

PUMP SUPPLY CABLE 10mm' 

PUMP MOTOR CABLE - 6mm7 

VSO 3 PHASE SUPPLY CABLE 

° I2. SUMP PUMP RATING 2mliniW 4 . 8 A 

SUMP PUMP CONTACTOR & TOL CAT -16 (T7-24-6 

WET WELL LEVEL TRANSMITTER FHX167-A2BMD1A3 6m 

1:111/?CjCAK Y S 1 Oit'.4 CIL WEL L CE VOL TR.= 5 S/1/ I 1[R FIG i A Ph'. iC.4.fiL r 
DELIVERY PRESSURE TRANSMITTER 81114XXGGIGHA2X 100m 

i ../L.LI. CA 71/.4.S ONIC 1_1 /:: SL:NSOR ;10 .' APPL/6.43/.[ 

FLOWMETER RANGE 251/s 

RADIO Oft900-07A02-DO 

EMERGENCY PUMPING TIME 480sec 

No of SINGLE POINT PROBES 6 

INCOMING MAINS SUPPLY CABLE 50mm' 

MAIN EARTHING CABLE I6mm7 

P1.701/I1,C,, :.;.'::VI.-P.i. TO:7 5: .,Y)f'! Y ::/. :-.- ,VO T .,:pr-L ;,: ABL f 

. / 

e \ STANDARD DESIGN OPTIONS 

OPTION DESCRIPTION FITTED 

A INDIVIDUAL PUMP MOISTURE IN OIL (M10) SENSOR AND FAULT RELAY YES ES/13 

B IND' ViDli,4 t PL,:l'ho NO i Of.? A La iv:0 TEt: TiON _SENSOR:: .2. !VD i'A UL I :42± A :"S EES NO 

C INDIVIDUAL PUMP REFLUX VALVE PROXIMITY SWITCH YES x::41 

D S IA !JON Mi:AitioLi SOP( NA R,C.E 7-,711/0/ I CEES NO 

E STATION DRY WELL SUMP PUMP AND LEVEL INDICATION SENSORS AND RELAYS YES D:01 

F Si. r:0;,1 PERI-1/,%.0i T GENERA TOP - A T S /1/ CONTROL COW(. 77C,.,.5 EI1R3 NO 

G 5 f /5 TION f MERGENC Y' 5 I OR,46t 1 E :Ii 1 SENSOR MO NO 

H PUMPS 1 & 2 DELIVERY FLOWMETERS - 24vDC ENDRESS & HAUSER YES ':III 
I BACKUP COMMUNICATION - GSM YES': ;' 
J PUMP CONNECTION (Via Dry. Well .1-Box) YES P:(41 

K (.4 [i./01)!C PRO %EC i /ON MO NO 

L MOTOR THERMISTORS (Via Dry Well 1-Box) YES r::41 

M ODOUR CONTROL 033 NO 

N (..URRI-N T TRA NS .'OPT-IER if. 1i 11? ir:RINI w::-. NO 

0 PUMPS ELECTRICAL INTERLOCK (Mains & Generator) YES 0::1 

P :-...'L T VCII I. WA c TV; tiES3 NO 

O L /..1):" PIT SUI4c ir'L/KC A Atli Lf VEI ;::0,3f" [03 NO 

R TELEMETRY RADIO YES 11::.1 

S VC 1. WEL 1 UL IRA .:70NIC LE; /EL 511 ,S01 CiEg NO 

T DOUBLE SIDED SWITCHBOARD PLINTH EXTENSION FITTED YES x:t't 
U DELIVERY PRESSURE TRANSMITTER YES Crt 
V !...-.,%.'ill,!. DOSiNi:: Eillg3 NO 

DRAFTED P.HAGUE Original Signed Ey GANDERSON 12-01.10 °tips! Signed Gi K.VANEESAN 14-01.10 

A 02 -10 ISSUED FOR CONSTRUCTION P.1-I A.W. ORAFnNG CHECK A WITTHOFT DESIGN R.P 5.0. No DATE PRINCIPAL DESIGN MANAGER- DATE 

Urban 0 01-10 ISSUED FOR TENDER P.H. CAD FILE 57-0172,30LP. Original signed by A.V1,1111-10FT 8895 1201.10 Original Signed by J.TITMARSH 14-01.10 
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0 

tl 

0 

z 
0 

C 
m 
0 

0 

0 

-4 

cn 

C 

0 

3 

0 
0 

C 

0 

0 2 0 

0 
?' 

0 

z 

0 0 

0 

I 
I 
6) 
C 
m 

O r. 0 

01 

a 

O - 
0 

U In 

C 
C- r 

SRL2,3 F1 
620 

1-ttUI-RUM PILLAR No 

50mm' (NOTE 4, 5) 

N 

SUPPLY AUTHORITY 
DIRECT 

METERING 

.6 _7 - O 611 

8044 63A 

VTJ 

CD 

E 

MEN. 
LINN 

ctrical contractor 
note energex supply 

pole or pillar number 

ENERGEX MAINS 
POWER FAILURE RELAY 
REF OT:A2 

Q2 
NORMAL SUPPLY 
MAIN SWITCH 

. 125A Ir.0.8 (1006.1 
(NOTE 1. 21 Ii. 6 

NOTES 
1. INCOMING GENSET, MAIN, PUMP & DIST. BOARD 

GENERATOR CIRCUIT BREAKERS SHALL BE LINE SIDE 

CONNECTION SOCKET SHROUDED. 
an Switchboard/ (NOTE 6l 

R WBNE 
.J 

BOLTED 
CONNECTIONS 

(SHROUDED! 

113 

GEN SUPPLY 
MAIN SWITCH 
125A Irs0.8 (100A) 
(NOTE t 2) D. 6 

1. 

ft 

r-5 

GeN/N 

MANUAL TRANSFER SWITCH 

LI LZ L3 

CONT'D ON SHEET 02 

09 

63A 
SUB-DISTRIBUTION 

BOARD CB 

(NOTE 1, 2) Ii. 10 

011 660 

STATION MAINS 
POWER FAILURE RELAY 
REF 07:82 

3 PHASE 
64/ 10 AMP 

OUTLET 
641 

//-4" tot, 

012 643 
rvirv. 2.154,F>e-rre'll27; C 15A GPO 

- 16A 

013 644 
LAPTOP GPO - TWIN 

-104 

014... 645 
DRY WELL LIGHTING 7.4,1-7="12 0- 21"- - 

6A 

015 646 
17q DRY WELL VENT FAN rit126;'/8 

- 10A 

SLCR 
016 650 

' 4'0 REF 06:64 
- 6A 

(117 660 

10A Ni 

018 

6A 

N-079 

670 

RTU 
SURGE 
FILTER 

1/7A . 

2. CIRCUIT. BREAKER RATINGS TO SUIT FAULT 
LEVEL 8, LOAD. ENSURE MIN TYPE 1 CO-ORDINATION 
WITH CONTACTORS & OVERLOADS TO lEC 947-4-1. 

3. ALL WIRES & CABLE CORES ARE FERRULED 
WITH GRAFOPLAST S12000 COMPATIBLE LABELLING. 

4. ADD POINT OF SUPPLY 

5. ADD ACTUAL FAULT LEVEL 

6. CABLING TO GENERATOR CONNECTION SOCKET AND 
AUXILIARY SUPPLY SOCKET TO BE DOUBLE INSULATED. 
CABLING TO BE FULLY SEALED TO OTHER COMPARTMENTS 

651.4 
I 1 FLUORO IN RTU CUBICLE 

4518.,.. - 

' - - I-W-", I FLUORO IN MAIN SWITCH CUBICLE 
A'6"k".. " .-7 - - FLUORO IN COMMON CUBICLE 

65101---Zor..t 
----7,.../o ,--,,-1,--vw I FLUORO IN BOLTED CONNECTION CUBICLE 

I-zr-..---,-2m-..I, . FLUORO IN DISTRIBUTION CUBICLE 
i/reffir-L.-N,..s-Pr - 

- 

.1,v-tt I FLUORO IN VSD 1 CONTROL CUBICLE 
`66T6"- - zla' ' - _____,ssztz)., FLUORO IN VSO 1 CUBICLE 
651H 'NW "1. . 

.* Q.--. 
I FLUORO IN VSD 2 CONTROL CUBICLE r .7 r. . - -- '''''-' - . ......z.o.,1' FLUOR° IN VSO 2 CUBICLE 

13i39 661 

siv/ 
RTU POWER SUPPLY 

661 031 663 

51,7 

PROTECTED ., 
NEUTRAL 

0(9 660 

10A (NOTE 61 

020 
SPARE 

6 A 

Q21 

6A 
SPARE 

022 400 

401 

402 

16A -Lilt- 

661 

661 

032 664 

4A shr3 

p33 665 

4A 5N4 

REF 08:82 

SURGE FILTER REF 06611 
ALARM RELAY 

SPARE 

EMERGENCY PUMP CONTROL POWER SUPPLY 
SURCHARGE IMMINENT RELAY REF 06:A4 

GENERATOR ANCILLARY SUPPLY 
10A SOCKET 

DRY WELL 
SUMP PUMP 
SUPPLY 
REf 04:A1 

,1.111 103 I rmi v e,,,J,,,. 1,04,011:[(1.1.1.0. ,01,..mna; 0 00 
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All-02 I 

10 II 12 I 13 14 I IS 

CONT'D FROM SHEET 01 

EN R WB 
Q4 1I<1 

63A 
Ir=0.81S0.4A) 100 
1i. 61318A1 
Note 1 

04-1 6A 

I 11193 

Aitl-,- A1195IPEI 
Srn ..... 

110 150 

EARTH RAIL I- - 
NOTE 5 

191 

11192 

SPEED ADJ. 
10 1W 1Turn 

119 1K20 

- 
EMG1 

.0Ff 
H. 111 

155 EM.SI ART 

I 9 

1K23 

111 

REF 06:135 

113 

53 

55 

DANFOSS 
FC202P22K 

2211W 

VSD 
1U1 

M18 RUN 
I COMMAND 

1 

1 

1619 FAULT RESET 

12 COMMON 

21 COASTING 
STOP 

29 
RUN p MAX " SPEED 

E/STOP E/STOP 
In dry well 

1.6m off pump floor 

1FC 

115' 1432 SETUP 2 

103. .I 

MODBUS 

FROM GRAPHIC I RS4854 A 

DISPLAY RS485A- 

PUMP 1 

MOTOR J-BOX 
(In Dry Well) 

96 it_ _ ._.... _ _ E. L. ..w.. __t_ J1 .._. 
/ I I '-I -I-I- 

91 ;rni- Li - - - 1 I- -X,.1.-. _4,1_1_ 
! 1 i 

-T 

D'El :: li-gir ti,41 :1 --- -- -IL E . 3r- - 

I -I It" = -- v ,___, v 
1 

1 

II 1 

so --,HIL0,____0_ 

33 

100 
1 

lot 
PUMP 1 

AUX PLUG 
1 ln Dry Well) 

I II 

54 Elk,. lit'A00001"--.: 
1-11 

-y A009( 
Ss 

II 

-06-1 

'READY/ 4Il 

ji 

AUTO 

S 
../.°- 

1 

1006. 

1006 

RUNNING I 11(3 

VSD SPEED COMMAND 
4-20mA 
REF 02:614 

VSD READY/ IN AUTO 
REF 02:Ell 

. VSO RUNNING 
2 1 - REF 02:012, 02:E5, 03:F5 

II RS4858. 

R54858- REF 03:E5 
TO VSO 2 

REF 08111 Cable 17 T. 3 Cable 18 

5IAsecoos141 30( 

108 

101 

2K3 115 

PUMP E.STOP CONTACTOR 
REF OVA), 02:812 

HOURS RUN METER 

D1K2 

101 

1K1 

PROBE IN 
PUMP 

100N 

AUX PLUG 
In dry well 

102 

0 

11 

33 

DI 9 C 
I II 

10 
to Position I 

4. CUBICLE FAN 

SUBMERSIBLE PUMP No1 
22kW 35AMPS 

MOTOR THERMISTORS 

CONTROL (CT 'POWER ON RELAY 
REF 02:812 

1K4 
PUMP INTERLOCKING RELAY 
REF 02Z 

100N 

(ONTI) ON SHEET 03 

MOISTURE IN OIL 
REF 02:C12 

RTU DIGITAL INPUTS 

. 24VDC POWER SUPPLY - 
REFER SHEET 08:C7 

7A 

0101. 'Si 

0 DII-CON 011-CON 

2 P1-19 CM 

0100 0_11109_c 0109 GI ( 
DI -00 }-- 

4 P1-01 0 " 
0101 0101 0101 ( 01 -07 )---. 

S 6 P1-02 1 

0101. - 1S2 0/02 0101 (D.-----='°1--Q-( DI-02 ..)-- 0 
8 P1-03 2 

. ,,,;'%.V.i.-:, 1K1 
0 D103 0103 ("'---P173--(1---CF1-Or)-- ..--"° 

9 10 

0106., " 0104 

11 

17 

11(3 

0106. READY/AUTO yo 111. 

D1074 

19 
REFLUX 

21 

0109._ 0109 

0109- 

1K1 

O DIOS 

It 
0105 0 0105 

14 

0106 o 0106 0106 

16 P1-07 6 

0 

P1-04 3 

C- 0104 
Ei 

P1-05 

DIOS 

P1-06 5 

0107 

CONT'D ON 

SHEET 07 

CONT'D ON 

SHEET 07 

AO-OD 

CM 

0107 
C 

D107 a 
18 P1-08 7 

O "I ( El 0/08 

20 P1-09 8 

P1-10 ?2 

D109 

0 
23 

01-04 

01-05 

01-06 )- 
01-01 ).-- 

( 01-08 

O 01-09 
9 

RTU DIGITAL OUTPUTS 

Mot POWER SUPPLY - 
REFER SHEET 08(1 

001.24 V 001.14V S 16. I 

105 

0000 0009 

ONO 

D001 

0000 

P4-02 101 

0091 

11.10 

0001 

D001 

P4-03 109 

0091 

2 NO 

0003 
P4-04 

000) 

0001 

111 

3 NO P4-05 
0003 

113 

1K20 
D000- 

CONTROL POWER 

ST ART PUSHBUTTON 

STOP PUSHBUTTON 

PUMP E.STOP 

RESET PUSHBUTTON 

RUNNING 

STARTER HEALTHY 

MOISTURE IN OIL 

SPARE 

REFLUX PROXIMITY SWITCH 
0 = Flow, 1= No Flow 

CONT'D ON 
SHEET 07 

106 

1K21 I I 91- 

108 

1K22 
0001- 

110 

/12 
11(23 0003- 

RTU ANALOG OUTPUTS 

RUN COMMAND 
REF 02:84 

FAULT RESET 
REF 02:04 

EMERGENCY MODE INTERRUPT 
REF 06i.( 

RUN AT MAX 
114 REF 021C4 

A000 . S"s'A. A000A 1--2-11--NTVSP-.. 
A000. 

'51; 55 
VSD SPEED COMMAND 
4-20mA P6-01 

00------- 
161 

REF 021C8 

CONT'D ON 
SHEET 07 

A000- 

LEGEND: 

0 SWITCHBOARD CONTROL TERM 

)1( FIELD TERMINAL 

RIO TERMINAL 

VSD TERMINAL 

RTU MARSH. FUSE TERMINAL 

O RTU MARSH. LINK TERMINAL 

( 001.02 

1.01-0I 

RIU DIGITAL INPUT 

RTU DIGIT AL OUTPUT 

RTU ANALOGUE INPUT 

RIU ANALOGUE OUTPUT 

A000- 0 A000- 

P6-02 168 

A000( 

NOTES 
1. INCOMING GENSET, MAIN, PUMP 8 DIST. BOARD 
CIRCUIT BREAKERS SHALL BE LINE SIDE SHROUDED. 

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

3. ALL WIRES & CABLE CORES ARE FERRULED 
WITH GRAFOPLAST SIZ000 COMPATIBLE LABELLING. 

4. FAULT LEVEL OF 20kA AT 415V FOR 0.2sec. 

S. USE CABLE CLAMPS TO MAINTAIN CONTINUITY 
OF CABLE SCREENING THROUGH FIELD JUNCTION BOXES. 
DO NOT USE PIGTAILS. SEE SHEET 18 DETAIL LI & L2 

DRAFTED P. HAGUE -Y- 0Iiginn! Signed Ly G ANDERSON 
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DESIGN CHECK 
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A11-02 

2 I 3 $ 10 15 

CONT'D FROM SHEET 02 

E N R 0/ B 

OS 

63A 
It.0.8150.4A1 200 

6 1378A1 
Nole 1 

200N 

SPEED ADJ. 
11111 1W ITurn 

Srn 

1191 

1192 
1 

11 93 

III.--11195(PE) 

9/8 2K20 
..0 

EMG2 

OFF QR. 
I C)-- 
I I 255 EM.START 
I 0 

(,, 2K23 

210 

REF 06:C6 

re 

1.7 

REF 06:C6 

50 

53 

55 

PUMP 2 

MOTOR J-BOX 
(In Dry Well) 

EARTH RAIL 1110--- 
NOTE E-7--=-- 

DANFOSS 96 111- 
I 

. - - - 
j I 1 I 

FC202P22K i__. i+ 1.. 1.L_ L.1 I 

-1-1 1 ,',"--1 
22kW i I j 

I I 1 ._,---; _J_. 1 

98 Rh _LI - _ _ __I _j_. - -st --.- ...1_1=_- 
I I 

ipE) 99 I. ...1z _ _ _ _ 4J_ .1___ * __L _LI _ _/ I 

v L_____I l 

VSD 
2U1 

1 

212 
18 RUN 

! COMMAND 

213 RUN 61MAX 
29 SPEED 

214 
19 FAULT RESET 

210 
12 COMMON 

21 COASTING 
STOP 

LOC REM 

S10 

Iol 
253 

102 
210 256 211 

E/STOP E/STOP 
In dry well 

1.6m off pump floor 

2FC 

215 

203 

In 32 SETUP 2 

1 

SUBMERSIBLE PUMP Not 
22kW 35AMPS 

50 -05-1 
MOTOR THERMISTORS 

0loo 

33 

PUMP 2 

AUX PLUG 

(In Dry Well) 

101 

54 
FIA008.9 

II 

55d 

Lf_lEADY/ 
" AUTO ..) 

A002( 

1022. 

1 

2 j 

MODBUS 

R54859. A 

_ 

FROM VSD 1 1 
II 

REF 02:E5 48 
Cable 79 

/022 

203 

2K3 

30C 

207 

Ll 

1--12K1 

- - 

208 

201 

201 
11(3 225 

201 

PROBE IN 

PUMP 

AUX-PLUG 
In dry well 

0202 
240 

2K7 

HRM2 

VSD SPEED COMMAND 
4-20mA 
REF 03414 

c--12K2 

1.2i 

1.721(4 

UY.. 

L NC '2"?.1 

OHI C 

DC 
\ 

18C 

VSD READY/ IN AUTO 
REF 03:07 

VSD RUNNING 
REF 03 02.03 ES. 02F5 

PUMP E.STOP CONTACTOR 
REF 03:A3.031812 

HOURS RUN METER 

CUBICLE FAN 

CONTROL CCT 'POWER ON' RELAY 
REF 031112 

=PUMP INTERLOCKING RELAY 
REF 03:04 

MOISTURE IN OIL 
REF 03:02 

2A 

36 

38 

RTU DIGITAL INPUTS 

. v.vDc POWER SUPPLY - 
REFER SHEET 013:(7 

0116. 

0/17. 

D118. 

46 

16. I 16- 

2K2 

2151 O 
2112.0 0120 0/20. 

012-CON D12.-(011 O 
37 P2-19 CM 

0116 o cus ( C/ //:___Sci_{ 
39 P2-01 16 

0117 o 0117 ,.. 12L1742_{ 
41 P2-02 17 

0118 DIM o oge_42_,_(- 
43 P2-03 18 

0119 0119 O 0/19,2__( 
45 P2-04 19 

0G820 D121.__J_Gi__( 

47 P2-05 20 

0121 o DIV c 0/11f2._( 
69 P2-06 21 

0122 o D122 c 0_11Gt_< 
51 P2-01 22 

0123 0113 O c._. CAl____Gi_< 

53 P2-08 23 

0/24 O 01_2_4_42_< 

55 P2-09 24 

0125 0125 o 
ws- 

21. 

0/22. 

0/23. 

2153 O 
READY/AUTO 

012 
REF ipx 

.1L 

56 

CONT'D ON 

SHEET 07 

CONT'D ON 

SHEET 07 

A0-01 

2151 

002.24 V 

CM 

0008 

57 

O 
58 

0125- 
P2-10 25 

D1-16 

01.17 

DI 18 

01 -19 

DI -20 

D1-21 

D1-22 

01.23 

01 -24 

RTU DIGITAL OUTPUTS 

. 24VDC POWER SUPPLY - 
REFER SHEET 08:C7 

002.24V 2A 16. I 16- 
> 

P4-11 123 

0008 

8 NO 

0009 

0008, 

P4-12 125 

0009 

9 NO 

0010 

P4-I3 
010 

0009 

127 

10 NO 

0011 

P4-14 

DON 

0010 

129 

11 NO 

4001. 

P4 -IS 

It P6-03 

A001- 4001- 

110 

4001- 

0011 

131 

CONTROL POWER 

START PUSHBUTTON 

STOP PUSHBUTTON 

PUMP ESTOP 

RESET PUSHBUTTON 

RUNNING 

STARTER HEALTHY 

MOISTURE IN OIL 

SPARE 

REFLUX PROXIMITY SWITCH 
0 Flow. 1. No Flow 

CON TI) ON 
SHEET 07 

2K20 0008 

124 

21521 
1,009- 

126 

21(22 
1I (7- 

128 

130 
21(23 

0011- 

RTU ANALOG OUTPUTS 

VSD 

4001. 
211 

E L-'-- 
AMC 

RUN COMMAND 
REF 02:84 

FAULT RESET 
REF 02134 

EMERGENCY MODE INTERRUPT 
REF 06.04 

RUN AT MAX 
132 REF 02:C4 

CONT'D ON 

SHEET 07 

VSD SPEED COMMAND 
169 54 55i 4-20mA 

_J 

LEGEND: 

0 SWITCHBOARD CONTROL TERM 

)11( FIELD TERMINAL 

O RTU TERMINAL 

VSD TERMINAL 

RTU MARSH. FUSE TERMINAL 

O RTU MARSH. LINK TERMINAL 

( 00.00 ) 
001-02 > 

A01-02 

RTU 01011AL INPUT 

RTU DIGITAL OUTPUT 

RTU ANALOGUE INPUT 

RTU ANALOGUE OUTPUT 

NOTES 
1. INCOMING GENSET, MAIN, PUMPS DIST. BOARD 
CIRCUIT BREAKERS SHALL BE LINE SIDE SHROUDED. 

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

3. ALL WIRES 7. CABLE CORES ARE FERRULED 
WITH GRAFOPLAST SI2C100 COMPATIBLE LABELLING. 

4. FAULT LEVEL OF 20kA AT 415V FOR 0.2sec. 

5. USE CABLE CLAMPS TO MAINTAIN CONTINUITY 
OF CABLE SCREENING THROUGH FIELD JUNCTION BOXES. 
DO NOT USE PIGTAILS. SEE SHEET 18 DETAIL Ll & L2 

T- 'DRAFTED P.HAGUE v 
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AMEND 

A 

S 

G 

E 

2 
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11 la IS 

FROM DISTRIBUTION BOARD 

EN R WB 

022 400 

16A 

401 

407 

;400 

06-1 
6A 

403 

I.TOL 
4K1 n 

Set at 
4.8A 

SUMP PUMP 
3 PHASE OUTLET 

Dry well pump level 
1.6m off pump floor 

410 

411 

402 403 

DRY WELL FLOODED 
TRIP LEVEL 

404 

ETR 

REF 0744 

613 ,ETR 

II 

LOU3 

414 

REF 0744 
4I? 

405 

VE- 

AL -VE 

Mullitrode 
Model 
MTRA-S 
24VDC 

171 

18 

HI 

13 

NOTE 5 

Imp1-Box in Dry Well. 
of f lst Floor 

TB.A. 

DRY WELL FLOODED 
ALARM LEVEL 

50mm 

DRYWELL FLOOR 

-AN 

1..--014 7. 

0/47, 

0146. 

0/46 

1 

24VDC SUPPLY 
REF 0807 

LR2-2 
REF 04:C12 

LR2-1 
REF 04,1312 

START ELECTRODE //' 
/. 

STOP ELECTRODE 

LR1 

403 

HI 

Multitrode 
Model 
MTR-2 
240VAC 

LO 25 

28 

NOTE S 

N1Z 5; 

SUMP PUMP 
2.2kW 4.8AMPS 

NI? 

(ONTO FROM 
SHEET 07 

o, 

404 

4TOL 

4K2 
404 

405 
4K1 

1.71D 
xon) 

1-Box in Dry well. 
Adjacent Sump Pump 
Disconnect Plug 

SUMP PUMP LEVEL CONTROL 

DRAFTED P.HAGUE Original Signed ty G ANDERSON 
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R P.E.O. No. DATE 
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CLIENT DELEGATE 

14.01.10 

DATE 
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11IlD4AATI tra .412.414 0444 

2 4 

SUMP PUMP - HEALTHY 
REF 04,812 

SUMP PUMP - RUN CONTACTOR 
REF 04:BS, 06,812 

RTU DIGITAL INPUTS 

0/44 

D/45 

0146 

0147 

0 
98 

0 
100 

0 
102 

0 

0/46 

0/45 

0/46 

0147 

104 

(ONTO FROM 
SHEET 07 

NOTES 

SUMP PUMP RUNNING 

SUMP PUMP HEALTHY 

DRY WELL FLOODED ALARM 

DRY WELL FLOODED TRIP 

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

2. CIRCUIT BREAKERS RATINGS TO SUIT FAULT 
LEVEL 0. LOAD ENSURE MIN TYPE 1 CO-ORDINATION 
WITH CONTACTORS & OVERLOADS TO IEC 947-4-1. 

3. RUN SEPARATE DEDICATED EARTH CONDUCTOR 
TO EARTH BAR. 

4. FAULT LEVEL OF 20kA AT 415V FOR 0.2sec. 

5. SET DIP SWITCHES TO 'DISCHARGE' MODE 

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

LEGEND: 

SWITCHBOARD POWER TERMINAL 

O SWITCHBOARD CONTROL TERMINAL 

O SWITCHBOARD GENERATOR TERM. 

X FIELD TERMINAL 

PLC TERMINAL 

O RTU TERMINAL 

SS TERMINAL 

O 

0 
PLC/RTU MARSH. FUSE TERMINAL 

PLC/RTU MARSH. LINK TERMINAL 

TO RIO DISCONNECT PLUG 

RTU DIGITAL INPUT 

001-02 > RTU DIGITAL OUTPUT 

RTU ANALOGUE INPUT 

RTU ANALOGUE OUTPUT 

411-02 

A01 -01 

Sheet 04 

SITE 

SP210 
NUDGEE BEACH 
SEWAGE PUMP STATION 

TITLE 

DRY WELL SUMP PUMP 
SCHEMATIC DIAGRAM 

FOR CONSTRUCTION 
-Nr 

SHEET No. 4 

BRISBANE WATER DRAVAND No 

486/5/7-0172-004 
0:1114 WATER 55 NA286 Contan.W.4.4 Paw.. ...4,,, cc.00.en ----- - - 

A:.1E ND 

A 

0 

G 

3 
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COMMON CONTROL SECTION 

EMERGENCY PUMPING MODE (240VAC) 

670 

670 

670 

SIR-1 

240VAC POWER SUPPLY 
REF 01113 

671 

670 SIDE 

5 .-691: ISel (I 80% of i"" 48#11# 
RTU pumping lime) 

EMGDT 6 
11(22 EMG1 

REF 02f14 

671.- 

AI 

SIDT 

Al 
MEE 

EMGDT 

21(22 
675 

REF 03f14 

N8 

'SURCHARGE IMMINENT 
C.ON DELAY TIMER 

;!REf 06413 

$ 

N8 

EMG2 

Ai AI 

205E( 

;EMERGENCY PUMPING MODE 
OFF DELAY TIMER 
:REF 06:133, 01:02 

EMERGENCY PUMPING MODE PUMP 1 

REF 02:(4, 02:C4 

670 

TIMING DIAGRAM 

SKIT SURCHARGE IMFINENT ACTIVE 

liEMERGENCY PUMPING MODE PUMP 2 

.ION DELAY TIMER 
REF 03,(4,03,C4 

// 
SID( CONTACT ON DEL AY DN, ACTIVATE EM. PUMPING MODE 

EMGDT TRIGGER 161 

MDT CONTACTS 11 

EMERGENCY PUMPING MODE ACTIVE 

ENABLE EM. PUMP STARTS. DELAY OFF 011 IS PUMP RUN ON TIME. 
12. 80R: OF SURCHARGE PUMPUNG TIME DEFINED IN THE RTU (ODE 

EMG1 /EMG2 I--- INITIATE. PUMP 1 START I PUMP 2 DELAYED START 

EMU CONTACTS 

SIR 
SURCHARGE IMMINENT 
LEVEL RELAY 

670 
SIR -1 ' - 

REF 06:83 '....-671 

SIR-2 { 
REF 0792 0115 

N HI - ' 

L LO 

Mullitrode 
Model 
MTR-2 
240VAC 

18 \' 
15 4 

25 

28 
C 

/3 

SIR -f1 

SIR ": 
ETR SIR -f1 

LAP 

REF 07:G4 
601 

/OTE 3 

INOTE 21 

ID 

NAT 3 

ON DELAY 03), START PUMP 2 

COMMON CONTROL SECTION 

LEVEL MONITORING 

600 

..C11116I.EAET11 

I8I 
181 

I 

LEVEL PROBE 

24VDC SUPPLY 
REF 08:(7 

LR3 
REF 07:02 

LR3 
WET WELL HIGH 
LEVEL RELAY 

0130. 

0130 

V E HI 

VE LO 

Multitrode 
Model 
MTR-5 
24VDC 

25 \' 
28 

(NOTE 

EMGOT - SETTINGS 

TIME SET 19. 

MODE 999 

T T /9. D") OS/ 0S3 

-40 
RANGE 

CONT 'D FROM 
SHEET 07 

0 0/31. SLCR 

69 

1R3-E1 

ER3 ETR ER3-E1 

REF 07:G4 

1-11, 
NOTE 3 

NOTE 3 

603. ,602 

Clre3.3.2ARTIl 

Ig 

LEVEL PROBE 
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OdginaI Signed by K VAHEE SAN 
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I 2 3 4 5 L. 

COMMON CONTROL SECTION 

SWITCHBOARD INTERNAL LIGHTING 

24VDC POWER SUPPLY - 
REF 08:07 

00CR SIM OIES CI OM VHDI DOORS CLOSED 

D52 DS4 0S3 DS7 os4 0S8 DS9 0S6 0S8 0S12 oss, DS10 ,Ds7 DST' 
-c7° -4° -4° -4° -4° 

SLCR 

DOOR 

0510 DST 

RTU DIGITAL INPUTS 

0/31 

SVATOES CLOSE/01M DOORS CLOSED 

0511 DSO Ds* 0S6 

° ° -0°- 00131 
70 P2-16 

DI-31 
31 

ATS SECTION 

SURGE DIVERTERS 

RTU 
SURGE FILTER SD1 SD2 SD3 

SOZ SD3 

SURGE FILTER 

F. 

ALARM RELAY 
sF 

SFAR 
240VAC 

12 ,SDI 
FILTERED 
SUPPLY S112 
REF 01:(13 

--1 CLOSE = HEALTHY 
SURGE 13//3,,, 

DIVERTERS{ 
OK 0113 
REF 01:82 

NOTES 

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

2. SET DIPSWITCH TO 'DISCHARGE' MODE. 

3. RUN SEPARATE DEDICATED EARTH CONDUCTOR 
TO EARTH BAR. 

SITE 

SP210 
NUDGEE BEACH 
SEWAGE PUMP STATION 

SWITCHBOARD LIGHTING 
CONTROL RELAY 
REF 01011, 06:(10 

CONTI) FROM 

SHEET 07 

DOOR SECURITY 
STATUS 

LEGEND: 

A SWITCHBOARD POWER TERMINAL 

0 SWITCHBOARD CONTROL TERMINAL 

SWITCHBOARD GENERATOR TERM. 

X FIELD TERMINAL 

13 PLC TERMINAL 

O RTU TERMINAL 

SS TERMINAL 

O PLC/RTU MARSH. FUSE TERMINAL 

O PLC/RTU MARSH. LINK TERMINAL 

"MU DISCONNECT PLUG 

011 02 

001-02 > 

49.02 

II401-02 

RTU DIGITAL INPUT 

RTU DIGITAL OUTPUT 

RTU ANALOGUE INPUT 

RTU ANALOGUE OUTPUT 

Sheet 06 
FOR CONSTRUCTION 

TITLE 

COMMON CONTROLS 
SCHEMATIC DIAGRAM 

SHEET 8.1. 6 

BRISBANE WATER DR AVANG 

486/5/7-0172-006 
2:1134 MIER 31.1,...2d$D,V,747-14 .'nnseactrakt SEWERAGEN,EIVeCkts,olin 

AMEND 

A 

E 

3 

A 

.5 G 

3 

SP210 Parkland Street Nudgee SPS Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1024 Active 10/12/2014 Page 583 of 598



CONT'D FROM 

SHEET 02 

PFRS 

so, SD1,21.3 0113 

LOC REM 
I 10 
S10 

RTU DIGITAL INPUTS 

0 0110 
. 

2S 

0111 

34 

CONT'D FROM 
SHEET 03 

0114 

0 
27 

0 
29 

0111 

0112 

O 
31 

0 
33 

0113 

0114 

0 
35 

0115 

CONTI) FROM 

SHEET 02 

SPARE 

ENERGEX MAINS POWER 
REF 01:F4 

STATION MAINS POWER 
REF 01113 

SURGE DIVERTERS OK 
REF 06:F11 

STATION LOCAL/REMOTE SWITCH 

SURCHARGE IMMINENT 
REF 06:62 

CONT'D FROM 
SHEET 03 

CONT'D ON 

SHEET 06 

2A 

24VDC POWER SUPPLY - 
REFER SHEET 013:C7 

16. 

71 

0132. 

73 

CONT'D ON 

SHEET 04 

CONTI/ FROM 
SHEET 02 

02 

REF 01:H6 

00? 

0 0/3 -CON 013 -CON 

72 P3-I9 CM 

0 
74 

0137 

0 
76 

0133 

0 
92 

0141 

O 

O 
96 

D141 

0143 

SPARE 

RTU BATTERY OK 
REF 0814 

RTU CONTROL POWER 
REF OW. 

EMERGENCY PUMPING MODE 
REF 06:83 

WET WELL HIGH LEVEL 
REF 06:F6 

CONT'D ON 

SHEET 06 

RTU DIGITAL OUTPUTS 

NORMAL SUPPLY CB CLOSED 

0133 TO 0141 SPARES 
RESERVED FOR GENERATOR 
CONTROL 

SPARE - RESERVED FOR 
VALVE PIT HIGH LEVEL 

SPARE 
RESERVED FOR CP 

CONT'D ON 

SHEET 04 

CONT'D FROM 

SHEET 02 

CONT'D FROM 
SHEET 03 

DO-12 
0011 

DO-13 

00-14 

130-15 
15 NO 

P4-16 

P4-17 

0012 

0013. 

0 
133 

P4-18 

P4-19 

0014 

0015 

O 
135 

0 
131 

O 
139 

ELECTRODE TEST RELAY 
REF 004, 06:F8, 04:04, 0414 

SPARE 
RESERVED FOR WELL WASHER 

DRY WELL ALARM STROBE 

SPARE - RESERVED FOR 
ODOUR CONTROL UNIT 

CONT'D FROM 
SHEET 03 

O 

SPARE - RESERVED FOR GEN. CONTROL 
131. 

RESERVED 136 RESERVED FOR CP 

SPARE 
138 RESERVED FOR CP 

SPARE 
140 

AM SUPPLY 

REF 0147 

0 
142 

2A 

141 

A11.24V 

ANALOG LEVEL 
METER 

0 A100A 

143 610 

A1008 

60812r 

10 

TERF1NAL 
HOUSING 

15 
1 

RTU ANALOG INPUTS 

FMX167 
TRANSMITTER 

0609 

411.24 V 

144 

AIOIA 

ADJ. UNIT 

A100( 5 :"A A100. 

149 

0 A100- 

150 

TRANSMITTER -nem 
A101B SOOrsA 

A101. 

411.24 V 

.411.14V 

0 
145 

Alb24V 

0 
146 

0 
147 

Alb24 V 0 
its 

E.H PROMATIC 10 

FLOWHETER SENSOR 

PROMATIC 10 
FLOWMETER To 

A100. 

P5-01 110t1 

A /00- 

P5-07 0- 

A101. 

A100 PRIMARY 
WET WELL LEVEL 

151 P5-03 1. 

All-CON A101- A101- 0 ( Q 
152 P5-04 1- 

A101 DELIVERY PRESSURE 

5"" 4101. A107. 
Q 4102 1-- RESERVED FOR 

L EMERGENCY STORAGE 
LEVEL 

153 P5-05 

0- 4102- ( A /Fl 
154 P5-06 1- 

A103A S"" A103. 

A103- 

E.H PROMATIC 10 

FLOWMETER SENSOR 

E.H PROMATIC 10 

FLOWHETER Tx 

156 

A103- 

24VDC SUPPLY 
REF 011+7 

A103. 

05-07 

4103- 

P5-08 

AIDS PUMP 1 DELIVERY 
3. FLOWMETER 

a 
3- 

50084 

157 P5 -09 4. 

0 A104- 4104- 

158 P5-10 

50884 A /, 
159 P5-11 5 

A105- ( A105- 

160 P5-12 5- 

50084 

161 P5-13 

0 
162 P5-14 

A107A "N" A107. 

A107- 

RESERVED FOR A0-03 1 

CHEMICAL DOSING PUMP Il 

SPEED REFERENCE 

- 
DRAFTED P.HAGUE Original Signed ty GANDERSON 
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12.01-10 
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4003. A003. 

3. P6-07 

A003- 4003- 

3- P6-08 

4106. 

17 A104 RESERVED FOR 
GENERATOR FUEL LEVEL 

AIDS RESERVED FOR 
SECONARY WET 
WELL LEVEL 

4106 RESERVED FOR 6 RECTIFIER 
4106- CURRENT 

6- 

A107. 

P5-15 
A107- 4107- 

164 PS-I6 

24VDC SUPPLY 
REF D8:I7 

RTU ANALOG OUTPUTS 

50084 

177 

0 
175 

I Urban 

SITE 

SP210 
NUDGEE BEACH 
SEWAGE PUMP STATION 

AI07 PUMP 2 DELIVERY 7 FLOWMETER 

a 
7- 

-"C-Err7-.E 
COMMON RTU I/O 
SCHEMATIC DIAGRAM 

5:1154 WATER 5U.R7611 Oneno%1241 c cvrn - 

NOTES 

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

LEGEND: 
A 

0 
0 

ID 

O 

SWITCHBOARD POWER TERMINAL 

SWITCHBOARD CONTROL TERMINAL 

SWITCHBOARD GENERATOR TERM. 

FIELD TERMINAL 

PLC TERMINAL 

RTU TERMINAL 

SS TERMINAL 

PLC/RTU MARSH. FUSE TERMINAL 

0 PLC/RTU MARSH. LINK TERMINAL 

DISCONNECT PLUG TO RN --> 
701 D2 RTU DIGITAL INPUT 

007-57 > RTU DIGITAL OUTPUT 

RTU ANALOGUE INPUT 

RTU ANALOGUE OUTPUT 

A11-02 

A01-02 I 

Sheet 07 
FOR CONSTRUCTION 

SHEET No. 7 

R,SEAME WATER DRAWNG No I AMEND. 

486/5/7-0172-007 A 

A 

8 

5 G 

4 

!-- 

H 
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A 

B 

G 

H 

10 
4 

240VAC 
FILTERED { 
SUPPLY 
REF 01D12 

SHROUD 

1 

62q I 

621 
0 

POWERBOX 
P13251-2401-CC-T 

662 

Slit 

COMMON CONTROLS] 
SECTION 

PS1 

LOAD 

10Atie 

EATTF 

11- 

118. 

JIB- 

°Z. 
0, 12- 

LOAN 

rn D/17. 

BOK 
HI 0117 

0118. 
coM 

RTU 
HC 

0118 

RTU POWER SUPPLY 
10A 24VDC 

0, 
j A 11111011111 J1A- 

BATTERY OK 

REF 07:0 
0 Fault. 1 Healthy 

POWER ON 

I REF 01(2 
0 = Fault. 1. Healthy 

TEMPERATURE PROBE 
LOCATED AT BATTERIES 

Use 11001n Impedance Twisted Pair Cable 

MODBUS CONNECTIONS 

LEGEND: 

SWITCHBOARD POWER TERMINAL 

0 SWITCHBOARD CONTROL TERMINAL 

SWITCHBOARD GENERATOR TERM. 

FIELD TERMINAL 

13 PLC TERMINAL 

RTU TERMINAL 

SS TERMINAL 

PLC/RTU MARSH. FUSE TERMINAL 

O PLC/RTU MARSH. LINK TERMINAL 

wRiu-)- DISCONNECT PLUG 

01"2 ) RTU DIGITAL INPUT 

< o01 -ot > RR( DIGITAL OUTPUT 

RTU ANALOGUE INPUT 

RTU ANALOGUE OUTPUT 

All -I? 

A01-07 I 

NOTES 

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

2. ALL FUSES ARE 500mA EXCEPT WHERE NOTED 

OTHERWISE. 

. 
SAPP 13. 

03. 13- 

SAW j5, 

24V DC 

13.8V DC 

14. 

.14, 

SA1W 

04. 
0,. 

Rx TBA 
Tx 18A 

t SD 

J4A. 

.14A- RADIO 

sAf 
RTU 24VDC CARD SUPPLY 

7312. 'A- REF 02:Al2 
-" 

SOP ./7* 
WET WELL HIGH LEVEL RELAY LR3 
REF 06:F7 

5A19 18. 
DRY WELL LEVEL RELAY LR2 
REF 04:06 

SAYP jp, 
COMMON CONTROLS .aSK.,. 

- REF 06:812.05:H10 

SAW' 
J10. 

PIN-OUT FOR RADIO CONNECTION 

RADIO 0103311 
DE19-11-1 - 089-F-I 
085-M-2 089-F-2 
DB9-M-3 ..- ,., 089-F-3 

089-F-4 
D89-M-5 . D89-F-5 
DB9-M-6 089-F-6 
DE19-M-7 - 089-F-7 
DD9-M-8 - 0139-F-8 
009 -M -9 DB9-F-9 

r 

DISCONNECT 
PLUG 6 

16;120 

P6-19 

P6-18 

li 

DISCONNECT 
PLUG 6 

P6-'I3 

6-14 

o- 

SAW' in. 
. MODEM 

TUIVII, REF 08:015 

SAND 113. 
pr --r esuly= 

' 
v PUMP 1 FLOWMETER - ENDRES.HAUSER 

JO L..9.0 REF 07:011 

SAW, 

14. 

05. 

SAID 

IS. 

025 

SAYP 

026 

SOP 
0 

17. 

0,7. 

SPARE 
RESERVED FOR VALVE PIT 
HIGH LEVEL 

SPARE 
RESERVED FOR ULTRASONIC 
WET WELL LEVEL 

SPARE 
RESERVED FOR WELL WASHER 

SPARE 
RESERVED FOR STATION MANHOLE 
SURCHARGE IMMINENT 

-118. rrnvu, PUMP 2 FLOWMETER - ENDRES.HAUSER 
fig- REF 07:H11 

DRAFTED P.HAGUE YOriolnal Signed Ly GANDERSON 

DESIGN 
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.110- 

RS485- 

R.5085. 
Cable 10 

LA 

OK1. 

CC J 
CO 

4X J 
..7( 

> 
aLL 
I- 5 0 0 Z 

TO GRAPHIC 
DISPLAY 
REF 08:110 

2 I I PI 

U. 

ml E3 - 

POWER 

SUPPLY 

CONNECTOR 

I; 
8 

Lill" L- Tt 232 

z z 

PORTS 
t P1 P1 J 

ti 

RS 485 PORTS 

GSM ANTENNA 

4 CO 

GS 
MODEM M 

2 

REFER TO SHEET 12 

*0 '2 '3- 4 '5- 6- "7" E4 

ANALOGUE INPUTS 

RTU 
LOGICA CMG - MD3311E 24VDC - MOTHER BOARD 

DIGITAL INPUTS (MODULE No. 1) 

El (011 15 14 13 12 1110 9 8 7 6 5 4 3 2 1 0 

DIGITAL OUTPUTS (MODULE No. 1) 

076543210 COM 

REFER TO SHEET 09 

REFER TO SHEET 10 

*.1 

REFER TO SHEET 11 

REFER TO SHEET 12 

32 33 34 3S 36 37 33 30 40 41 47 43 4 LS 46 A/ CON El 

DIGITAL INPUTS (MODULE No. 3) 

RT 

0 1 2 3 COM Ea 

ANALOGUE OUTPUTS 

LOGICA CMG - MD3311E 24VDC - EXTENSION BOARD 

DIGITAL INPUTS (MODULE No. 21 

1E5 EOM 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

REFER TO SHEET 10 

' :::- 
110- 

a 

GRAPHIC DISPLAY 
REDLION 630&A000 

1T145 

nrrii 

f 1 . 1 1 

R5S 
FROM RTLY-1 
REF 013A13' 175405- 

Cable 18 

,/,) Urban 

fE -I 

RS485A. 

175085A- 
10 VSD 1 

REF 02:E5 
Cable 17 

'NE SITE 

SP21O 
NUDGEE BEACH 
SEWAGE PUMP STATION 

DIGITAL OUTPUTS (MODULE No. 21 

1 
E6 15 14 13 12 11 10 9 8 

REFER TO SHEET 11 

COM 

PORT 1 

LOGICA CMG - MD3311E 24VDC 
ETHERNET BOARD 

PORT 2 

11.4. 0.11A19 

io. 

02o- "- 

24VDC 
SUPPLY 
REF 08:F8 

TERMINALS -20' 
MOUNTED ADJACENT 
TO GSM MODEM 

PIN-OUT FOR GSM CONNECTION 

MODEM 
H015=1 
11015-2 
H015-3 
HD15-4 
H015-5 
01015 -6 
H015-7 
HD15-8 
H015-9 
HD15-10 
HMS 11 

01015 12 

H015 13 

31015-14 
11D15-15 

TITLE 
RTU POWER DISTRIBUTION 
SCHEMATIC DIAGRAM 

III OMAR SP-PASOAN 1.41 
1 4 

01104 WATER SUPPURI m.-n..10 . -- - - 

-I 

L11 

MD3311 

D89-F-1 
089 -F -2 
0139-F-3 
089-F-4 
089-F-5 
DB9-F-6 - 089-F-7 
089-F-8 

- 

089-F-9 

CONFIGURED FOR 
LAPTOP CONNECTION 

Sheet 08 
FOR CONSTRUCTION 

SHEET No. 8 

BRISBANE %NATE_ R DRAWNG No I AMEND 

486/5/7- 0172 -0081 A 

F 

G 

5 

S 

" 
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1S 16 

A 02-10 

0 

No OATS 

RTU COMPARTMENT 
HITS RTU 
1143311 EA 

16 CHANNEL 
DIGITAL INPUT 

MODULE 1 

0100 

0101 

0102 

0103 

0104 

0105 

DI06 

0107 

0108 

0109 

D110 

0111 

0112 

D113 

0114 

DI15 

00 

01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

0/00 

REFER 
SHEET 08 

ov 

RTU POWER SUPPLIES 

JIB. 
JIB- 

210/DC 

1. 10A 
J1A o 

J44 

Ci=0 8 2. 10* 

CI=D 2 8 3. SA 

J1A- V .. 
V 

J.14 0 

an) 3 
,J341. V 

8 4. SA 

DISCONNECT 

PLUG 1 

ug Block 

CI=D 4- 85. SA 

an) 6- 86. SA 

CCD 6- 
.13- 1. SA 

a=0 1 88. SA 

CCD B- 89. SA 

CCD 9- 8 10. SA 

8 11. SA 

_ 

;:,-40-',4 
'.v 

.k110VSVri07: 1 

an) 11- 8 12. SA 

an) 12- 

813. SA 

p. 

J13, 0 

0=D 13- 8 14. SA 

cco 14- 
815. SA 

an) Is- 8- 16.5A 
CIMD 16- 8 11. SA 

CCD 

o D11 -24V 
2A EE1 1 

,.vu.,:1311-(0101 

011 I 

.D/01. 

0103' 

0/04. 

WOO 

0101 

(MD 2 

an) 3 

a=0 4 

CCD 5 

CCD 6 

0/05 

3 

4 

6 

D/O6A, 

0!07 

0/08 

0109 

0110 

9 

10 

0111 

11 

I 
I 
I 

I 
I 

CI=D 10 

CCD 11 

CCD 12 

OD 13 

0=D 14 

CED 15 

CCD 16 

CCD 17 

CCD IS 

(OK 

1 

12 

13 

0113. 
14 

0114 
Is 

0115., 

I 
I 
I 

I 
I 
I 

011-COM 

16 

v _ 

20 

DRAFTED 

an) 26. 
COD 37.4 
CCM) 28 
an) 29 

anD 30 
an> 31 

cc:I) 32 

(CD 33 

CCD 
an) 35 

LINK BARS 

P.HAGUE 

REFER 
SHEET 08 

GY 

6 

6y 

Si. 

65 

Gy 

Gy 

SWITCHBOARD 

STARTER COMPARTMENT 

PUMP 1 

REFER Mil 02 

< CONTROL POWER 

START PUSHBUTTON 

STOP PUSHBUTTON 

1K1 

ESTOP 

D104. 154 

< 

0°017:556: AIDYH/KA3UT 0 

4t(-70-Vr"---°11-1 
01. " : ----4:1 1 

RESET PUSHBUTTON 

PUMP RUNNING 

STARTER HEALTHY 

MOISTURE IN OIL 

Gy 

EON( ON 

SHEET H 

Original Signed b G ANDERSON 

ISSUED FOR CONSTRUCTION 
01-50 

P.H. A.W. ORAF TING CHECK A.WITTHOFT 

ISSUED FOR TENDER P.1-I A.W. GAD p.t.E 57-0172se1_A 

AMENDMENT ORN APO ̂ B C C. FILE No 

OM. 

COMMON COMPARTMENT 

PFR 

0111 

0 /12. 

DM. 

ENERGEX MAINS POWER 
REF 01:04 

PFRS 
STATION MAINS POWER 
REF 01:E9 

ATS COMPARTMENT 

SFAR 

SD 3 Of f 

SURGE DIVERTER OK 

REF 06:F13 

STARTER COMPARTMENT 

0114. LOC REM 

. 0-1 STATION LOCAL/REMOTE SWITCH 

COMMON COMPARTMENT 
SIR-2 

< :Vein ----LI REF 06 G2 

SURCHARGE IMMINENT 
0113 

1201.10 Original Signed by K VAHEE SAN 

DESIGN R P.E 0. No DATE 

Onginal signed oy A ..'.4.21,70E-T MS 12.01.10 

"DES!GN CHECK 

PRINCIPAL DESIGN MANAGER 

Original Signed by JT:TLIARSIl 

R...E .0 No DATE...". CLIENT DELEGATE 

"N.C- 
14.01-10 

DATE 

14-01.10 

DATE 

FIELD 

R 0109. -----) REFLUX PROXIMITY SWITCH \ w D109 i Rif 12012 

\ Bk 0109- P 1 

LEGEND: 

CABLE IDENTIFIER 

to mu DISCONNECT PLUG 

I.E9 5 I 

I® S 

FUSE TERMINAL 

DISCONNECT LINK TERMINAL 

NOTES 
1. ALL WIRES & CABLE CORES ARE FERRULED 
WITH GRAFOPLAST 5120 0 0 COMPATIBLE LABELLING. 

2. ALL FUSES ARE 500mA EXCEPT WHERE NOTED 
0 THERWISE. 

Sheet 09 
FOR CONSTRUCTION 

Urban 

SITE 
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SEWAGE PUMP STATION 
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RTU DIGITAL INPUTS 
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15 

RTU COMPARTMENT 
MITS RTU 
MD3311 EA 

16 CHANNEL 
DIGITAL INPUT 

MODULE 2 

0116 

0112 

0118 

0119 

D120 

DI21 

DI2 2 

DI23 

0124 

012 5 

D126 

012 1 

DI28 

012 9 

0130 

0131 

0117r 

m0 /18 

20 ,0'73 

26 

Et1 

DISCONNECT 

PLUG 2 

1 

.... 
2 

3 

6 

VIZI , 

o 012-24 
012 

2A 8 A. 0 

FONT ON 

SHEET 09 

0115 

0117 

11111 

MN 
11111 

0177 

WI DIA MEIN 
111 671 

0117 

EMI; 
ME 0179 

MINIM 

41: 0V18. 

STARTER COMPARTMENT 

PUMP 2 
REFER SHEET 03 

0116. 2K2 

0116 

0117. 2S1 

0118. 252 

0119. 

< 0119 

0/10. 2S4 

< ,10/103:k 

2K3 

< 0171 

-°d SS 

ano 56 
0/25. R 

W 

Ve; 017.51,2'`E 

a= 59 
CCD 60 
cop 61 

1°1 
RE ADY / AUT 

0121 4 ----C"15-1 

0/73. 2K7' 

0173 

CONTROL POWER 

START PUSHBUTTON 

STOP PUSHBUTTON 

ESTOP 

RESET PUSHBUTTON 

PUMP RUNNING 

STARTER HEALTHY 

MOISTURE IN OIL 

SWITCHBOARD 

UM, 
INEMZe 

WO. 

16 

N-LINK BARS 0127. BOK 

RTU COMPARTMENT 

OW. RTU 

07 lib .a 

RTU BATTERY OK 
REF 0813 

RTU CONTROL POWER 
REF 0813 

COMMON COMPARTMENT 

Di 9. EMGDT 

4-11;lorir,12::1<-1 
0/30. LR3 

0131. SLCR 

16 CHANNEL 
DIGITAL INPUT 

MODULE 3 

D132 

0133 

'334 

0135 

0436 

0131 

DI38 

0139 

0140 

0141 

0143 

D444 

1145 

0146 

0141 

0132 

0,33 

0134 

DISCONNECT 

PLUG 3 

O 013.74 
013 

2A-E:59 71 
A. 

DM* 

- 

0139 

0160 

C1=D 91 

CED 98 
CI=D 99 
CE13 100 

CCD 101 

0/4 

0/44. 
0144 

0/45. 
0/45 
0146. 
0146 
014 7. 
014 7 

05 

-DS. 3 011 

014 4 . 4K1 

< ar0V4% 

0145 4K2 

0/46. 1R2-1 

< Veei 
014 7. LR2-2 

< 

013 -COM v 

LINK BARS 

DRAFTED P.IRAGUE 

ISSUED 'FOR CONSTRUCTION A.W. DRAFTING CHECK 

(00100 
SHEE1 It 

Signed G ANDERSON 12.01-10 

A WITTHOFT DESIGN APED No. DATE 

Onginel Signed by K VAHEESAN 

PRINCIPAL DESIGN MANAGER 

ISSUED FOR TENDER A.W. CAD FILE 57-01 72 s et_A OtiginaI signed by A VATDIGFT 9395 I 2-0I -1: Ditginol Signed by JTIP.IARSH 

AMENDMENT DRN 

in TOPUR SNl.rwni ,hrti 
3 

Ap2R.C.C. FILE No ___.DESIGN CHECK P E D. NO DATE", CUENT DELEGATE DATE 

EMERGENCY PUMPING MODE 

REF 0616 

WET WELL HIGH LEVEL 
REFER 06:61 

DOOR SECURITY STATUS 
REF 061C15 

DRY WELL SUMP PUMP RUNNING 
REF 04:H11 

DRY WELL SUMP PUMP HEALTHY 
REF 0 6:H11 

DRY WELL FLOODED ALARM 
REF 0415 

DRY WELL FLOODED TRIP 
REF 0415 

,4 

NOTES 
1. ALL WIRES 8. CABLE CORES ARE FERRULED 
WITH GRAFOPLAST SI2 0 0 0 COMPATIBLE LABELLING. 
2. ALL FUSES ARE 500mA EXCEPT WHERE NOTED 
OTHERWISE. 
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DISCONNECT LINK TERMINAL 
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C 

H 

10 13 16 

RTU COMPARTMENT 
MITS RTU 
M03311 EA 

8 CHANNEL 
DIGITAL OUTPUT 

MODULE 1 

D000 

DOC11 

DOD? 

D003 

DOM 

DODS 

D006 

D001 

ECI1 

00 

01 

NO 

NE 

001.24v: .0 elm-) 81:" 0 00144V 
001-COM 

D000 

3- 0001, a 

02 

03 

01 

05 

06 

07 

D002. 

1-1-0% 

NE 

17-0 

D005 
NO 

- 

,1>006, . 
NO 

0007 

D003- 

0004. , 

8 CHANNEL 
DIGITAL OUTPUT 

MODULE 2 

D01.14W.- 

0008 

D089 

0010 

D311 

D012 

D013 

DOB 

DOB 

ECti 

10 

DISCONNECT 

PLUG 4 

ao - IVg 

D8 

9 

10 

11 

12 

OK 00W,, 
NE 

NO 

1K 

NO 

71( 

NO 

NC 

.D009 
13 

0070.ii+0 5 
14 

D011 

D012 

001 

2A8 105 

CI=D 106 

A. 0 

r:o-obo 
Atwor; 

Doom ) 
,obra; 
now ) 

'n.:0003r 
,40003 - 

D004c > 

001.14V 

0008 

0009 

DOW 

D006 

CCD 111 

UM 112 

\---L1NK BARS 

I 002 

2A8 123 

a=o 126 

0=1) 175 

(1=D 126 

a= 121 

CI=D 128 

)13-"'" 

13- 0013_ 

11 D014 

NC 
0015 

Fri 

0011 

D011 

a=o 129 

amp 130 

a=o 131 

a= 132 

Gym 

Gy--/ 

Gy 

Gy 

0 

V 

Aobos, 
4.,s..130084- > 
.:400009_ 

i:4000.9= 

"94%0010; 

> 
DOW 

0011- 

0013 

)19 

-L 

DISCONNECT 

PLUG 4 

0014 

001.5 

CRAFTED 

am 133 

COD 136 

ceo 135 

a=o 136 

2 131 

a=o 138 

a=1) 139 

o=o 140 

\--1114X BARS 

A 02 -10 ISSUED FOR CONSTRUCTION 
O 01-50 ISSUED FOR TENDER 
No DATE AMENDMENT 

SR YN* 
2 

A.W. DRAFTING CHECK 

STARTER COMPARTMENT 

D000 
ri1K20 

0001 1K21 

1K22 

''''V001z J 

PUMP 1 EMERGENCY MODE INTERRUPT 
REFER 02416 

SWITCHBOARD 

PUMP 1 RUN COMMAND 
REFER 02:114 

PUMP I FAULT RESET 
REFER 01:F14 

0003_ 01K2 3 

'V6'617' I 
PUMP 1 RUN AT MAXIMUM SPEED 
REFER 02414 

COMMON COMPARTMENT 

D004 
ETR 

ELECTRODE TEST RELAY 
REFER 0144 

(041 ON 

VW 12 

by 

Gtr 
Gy 

N.r- 
P.HAGUE Original Signed ly G ANDERSON 12 -01.10 

A.WITTHOFT DESIGN R P.5 0 No. DATE 

STARTER COMPARTMENT 

0008 2K20 

1 

PUMP 2 RUN COMMAND 
REFER 03:F14 

0009 2K21 

PUMP 2 FAULT RESET 
REFER 03:F16 

DOW 
2K22 

PUMP 2 EMERGENCY MODE INTERRUPT 
I 

REFER 03:F16 

0011 
2K23 

PUMP 2 RUN AT MAXIMUM SPEED 
REFER 031 16 

- 

Original Signed by K VArIEE SAN 

PRINCIPAL DESIGN MANAGER 

A.W. CAD FILE 57 0172sot_A 
A ?D 9.0 C FILE No 

Original signed by A 1VT1HOFT 

DESIGN CHECK 

5095 12-01.13 

RPEO No DATE 

OnginnI Signed by TIT1.4ARSH 

CUENT DELEGATE 

14.01.10 

DATE 

10.,5410 

DATE 

Urban 
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SITE 

SP210 
NUDGEE BEACH 
SEWAGE PUMP STATION 

0006 

. D006- 

FIELD 

DRY WELL ALARM STROBE 

LEGEND: 

TO 111.1 

0 
1_4) s 

CABLE IDENTIFIER 

DISCONNECT PLUG 

SWITCHBOARD CONTROL TERMINAL 

FUSE TERMINAL 

DISCONNECT LINK TERMINAL 

NOTES 

C 

G 

2 

ti- 

1. ALL WIRES 2 CABLE CORES ARE FERRULED 
WITH GRAFOPLAST SI2 00 0 COMPATIBLE LABELLING. 
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16 I 

RTU COMPARTMENT 
MITS RTU 
MD3311 EA 

8 CHANNEL 
ANALOG INPUT 

MODULE 1 

A101 

A102 

A103 

A101. 

A105 

A106 

A107 

4 

o 

4 

2 -4.7 

3 

5 
4 

6 -4- 
4 

El 

A101- 

AI 
A1Or"."-7 
A103. ,;:3y1 

A10321777' 
A104^.^te''' 
A104- 
A105. 

-A10.54A.14'431 

NUT-- 
A106- 
A107 
A107 -. - 
E ;764151 

A100. 
Plug 

147.,)4,4 

LIt';',. 

r.4. 

r"13:' 

'):161fl 
)20 

NOTES 

c-x4i - .A/02. ..":""7-7T:-:- 
' 

A102- 

4. 

DISCONNECT 

PLUG 5 - 

A103 

A103- 

A104. 
A104- 

. . 

A105. 
A105- 

A106. 
10.6= 

A107 

1. ALL WIRES 8, CABLE CORES ARE FERRULED 
WITH GRAFOPLAST S11000 COMPATIBLE LABELLING. 

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

B CHANNEL 
ANALOG OUTPUT 

MODULE 1 

A000 

A001 

A002 

A003 

All I 

A.tr 141 

cm, 142 
CCD 143 

a= 144 

am 145 

a=c. 146 

am) 147 

amp 148 8 149 

CEO 150 

Screen 
,(1- 151 

CCD 152 

Srreen 8 153 

cop 154 

Screen 

.ri. 155 

CCD 156 

Screen 

.11. 157 

azD 158 

Screen 

i=r 159 

CCD 160 

Screen 

4=1, 161 

am 162 

Streen 8 163 

cco 164 

Screen 

NOTE 2 

TO INSULATED 
INSTRUMENT EARTH 

O .A01.24 V 

'.-7A01:(011 
A000.. Plug - A 000- 

""- - 74007-.. . 

)3 
I A001. 

2 r-4 

A002. 
3 E 002.. 

[11 
A003. 

11 

RTU TB1 
POWER SUPPLY 
REF 08:011 

DISCONNECT 
PLUG 6 

A01 1 

(081 00 

SYET1 II 

o 

e 

A100A 

A101.4 , 

USE STRIEXED TABLES 

A100( 

A1010 

A103A 

A1031 

81652A 
OZD 166 8 167 

CDD 168 

Screen 

169 

cop 170 

Screen 8 171 

CII=D 171 

Screen 

173 

0=1) 174 

A107A 
A107- > 

a 
.1,r6,,,,2`7 

A001A 
7.7001-r;> 

TO INSULATED 
INSTRUMENT EARTH 

Sewn 

NOTE 2 

REFER 

Plug 
0187 

11 ) 
XV 

Block 

0 . _ IS.- . ,, ,..-12.1.:',,,e,,s 'top . 15. 0 .1 

.---.) 

. V i::15:-7.t'ir,,,, ..::'.'4413ir:r.;..--": .15- v .: .. 
14 ..,-1 

15 - 
-/- 16 

11-> 
RTU TB? RS485. 18 ) 4 RS485. PUMP 1 

COMMS PORTZ{ :./;:r0RS405 LS4:0 -:H-717)77).., II RS485- VSD 
REF 08:A1l ?113"..-' a REF 02:E6 

DISCONNECT 
PLUG 6 

A 

O 

No 

02-10 

01-10 

DATE 

ISSUED FOR CONSTRUCTION 
ISSUED FOR TENDER 

AMENDLIENT 

P.H. 

P.I.I. 

DRN 

A.W. 

A.W. 

APO. 

ANALOG LEVEL 
METER 

SWITCHBOARD 

A100.4 

COMMON COMPARTMENT 

-"'4100C-- 
'A100A 

0=1) 608 
0=0 609 
c1=0 61D 

Screen 

A101A 

<6.e*.M1018.r.,=-i 

_If) A1008 
11, A100( 

V 

USE SEKEMED (ARIES 

A103A 

TERMINAL 
HOUSING 

-7- (I 

It- 
Of OMAN 

AD). UHT - 
VEGADIS12 

R 

Oh 1 

n 10. 1 

11 

1- 0-711 2 II 

--c\_ 
rg------* 

8151. UM B 

.Y 

Be-. : Hier 

Br 
81- 

E.11 PROMATIC 10 
FLOWMETER To 

A103- 

24VDC SUPPLY 
REF 08:F7 

A107,4 

113. 

26 

27- 

9A/O d FIELD 

PRIMARY 
WET WELL LEVEL 

TRANSMITTER 

DELIVERY PRESSURE 
TRANSMITTER 

PUMP 1 

FLOWMETER SENSOR 

7 E2 

8-S2 
GFID 

37 -E 

36 -S 

E.H PROMATIC 10 

FLOWHETER To 

< 

24VDC SUPPLY [ ./18. 

REF 08..17 

VSD COMPARTMENT 

LINE ISOLATOR 
.4000A A0008 A0009 

< :A-0004 -N ILI ma 

4001A 
LINE ISOLATOR 

2L1 oui 

26. 
27- 

PUMP 2 

FLOWMETER SENSOR 

PUMP 1 VFD 

A0018 
A001C... 

PUMP 2 VFD 

55 

PUMP 1 VFD SPEED REFERENCE 
REFER 02,C8 

PUMP 2 VFD SPEED REFERENCE 
REFER 030 

DRY WELL 

DRY WELL 

LEGEND: 

CABLE IDENTIFIER 

DISCONNECT PLUG 

FUSE TERMINAL 

DISCONNECT LINK TERMINAL 

EARTH TERMINAL 

TO A1U 

I 4E9 5 

LCIMID 5 

I 4, 5 I 

Sheet 12 
FOR CONSTRUCTION 

DRAFTED P. HAGUE 
DRAFT1t G CHECK A.WITTHOF1' 

Moine! Signed IN GANDERSON 2.01.10 

DESIGN R P.E .0 No. DATE 

Ofigina! Signed by K VAHEE SAN 14.01-10 

PRINCIPAL DESIGN MANAGER 

CAD FILE 

BCC FILE No 

57-0172set_A 

IF/ II:TfUll14.14:111,4111 VAS 
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..,,OE SIGN CHECK R P_E Q Na. DATE CLIENT DELEGATE 

o, Urban 
DATE 
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TITLE 

RTU ANALOGS & MISCELLANEOUS 
SHEET No. 12 

TERMINATION DIAGRAM BRISBANE WATER DRAV,ING No I AMEND 

486/5/7- 0172 -0121 A 

A 

0 

F 

4, 

-1 

3 

3 

H 

SP210 Parkland Street Nudgee SPS Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1024 Active 10/12/2014 Page 589 of 598



DRAFTED 

A 02 -10 ISSUED FOR CONSTRUCTION P.H. A.W. DRAFTING CHECK 

110 
102 

(Shroud Terminals) 103 

III 

210 
201 

(Shroud Terminals) 0 203 

211 

P HAGUE ..1.-;; final Signed Ly GANDERSON 12.0: -70 Original Signed by K.VAHEESAN 

A.WITTHOFf DESIGN R.P.E.O. No. DATE PRINCIPAL DESIGN MANAGER 

14-01 

DATE 

O 01-10 ISSUED FOR TENDER P.14 A.W. CAD FILE 57-0172set_A 
No DATE AMENDMENT DAN APO. B.C.C. FILE No. 

Olioin al Signed by A.IASITHOFT 8895 :2.01.1 

DESIGN CHECK R.P.E.O. No. DATE 

Onginal Signed by J TITMARSH :4.01.10 

CLIENT DELEGATE DATE 

156 
102 PUMP1 EM.STOP 

103 

256 
101 

203 

REF 02:00 

PUMP2 EM.STOP 
REF MD 

Urban. 
SITE 

SP21 0 
NUDGEE BEACH 
SEWAGE PUMP STATION 

StilDRAIIIP-st-YSILSSI sin* 
3 4 

17117.E 
COMMON CONTROLS 
TERMINATION DIAGRAM 

Sheet 13 
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13 Ia 

MANUFACTURER CATALOGUE No 02T REMARKS ITEM CITY DESCRIPTION MANUFACTURER CATALOGUE No OPT REMARKS 

65 2 15D RtIMOTG RELAY - K3 ER Mt13-UL-210V0( H 

SWITCH c/v llosh INS Handle TERASAM SISOPUITS . NM ALU - Set Ir.0.8 1100 Al 10.6 66 2 PUFF IHIERLDCKliG RELAY - 116 DEC 0H213-1/1-100VAC 0 

61 2 PURI, REFLUX VALVE PROXIMY 51O1Di PEPPER. I FUCHS 0/20.01.12 ( e/w support stalls 
SWITCH i/w Lied . 12315 Hard t TERASAKI 515101/115 - Sel Iro0.8 1100AI li...6 

ER TENS Hanle TERASAKI 511561/6) - Set Ir.0.8 I50.4A1 1.61370A) 68 E 

69 2 PUN, HOISTUM IN COL RELAY - 01 PEPPER 1 FUCHS 0001-ER-1.6 A 
ER THIS Handle MASAO SUSG1 /63 Set Ir.0.8 150.4A1 1.61378A) 

10 E 

11 L/RE CIRCUIT BREAKER TERASAKI '01(56306( - 

1 12 NOT USED 
... 

73 HOT USED 3AR0 (01(031 BREAKER TERASAKI XS125111/13 - 

10 2 PU/P RN UttIAND RELAY - 020 DE( RH2B-UL-141/DC 't FALURE CROAT MAKER TERASAKI 01C063060 - 

75 2 POOP FAIA1 RESET RELAY - 021 Ca . MB-Lk-26W( - :1711 BREAKER TERASMU 131(116310( - PLUS DSR01-31-30-3PN 

16 2 PUP ItERBOKY NODE IHTERRLIPT RELAY - 022 DE( 111128-1A-24VD( - 1KER IERASAYS 05010111-10-304 

i(UT BREAKER TERA5AK1 DSR(811-11-30A - 71 2 PUN, RIM AT MAX' RELAY - K23 CEL RH28-L11.-16VDC 

18 2 PUP, START PUSFBUT ION - SI SPRECHER 1 SOLII D1P-F) -PX69 - RDA BREAKER IERASAKI DSR(13H-6-30A E 

79 2 PULP 5TCP FI)5118111100 - 52 SFRECHER L SUM 07P-R-PX10 - OREM BREAKER TERASAKI DSR(EIH-11-30A C 

FONG 0110.111 BREAKER 1ERASAK1 85(031 -6-30A - BO 2 PUY& 01/5101 FUSIBUITCH - S3 SPRRHER 1 ME D1P-H134-PX01S - c/v 60wa E/Stop Ring - label 

I BREAKER TERASAD 00(061110 - 81 7 PUMP RESET PUSHBUTTON - St SPRECHER t 5011111 DTP-F6-PX10 - 

82 2 FIPP HWR PIN HMI NATIONAL TH639 - RCHARGE FAINE111 CS IERASAYS 0IC1141060 - 

63 NOT USED LT SUPPLY (KIT BREAKER MASAO OSRCB11-11-3011 - 

IR, i DRY WELL SUP P189 RUN CONTACTOR - K1 SPREChER t SCHUH CA7-14 E IERASAKI D1(86106( It 

05 I DRY WELL SUP PUP THERMAL OVERLOAD RELAY SPRE(HER t SUCH C17-20-6 
1 

TERASAKI 00C114106( 0 

16 I DRY WELL 51.21P PUP HEA11111 RELAY- K2 DU 111120-11-210VAC E '(Rom BREAKER 1ERASAK1 01(66316( E 

17 1 DRY WELL SUP RIP START P115193011011 SPRED-ER 1 SCHUH DIP-F3-PX10 E PI 

18 1 DRY WELL Rif Pitt 5101 PUS/BUTTON SPREDER 1 5(101) DIP-F4-PX10 I V 

19 I LIU = DRY WILL SWF PUMP LEVEL RELAY 1991110000 11101 -2 E 2LOVAC 

90 I LRI. DRY WELL LEYEL RELAY MATITROCIE MICIA-S E MD( (RCLAT BREAKER lERASAKI 01(116111( .. 

91. 1.113- WIT WELL HOILEVEL RELAY HULTITRCOE MI R-S - 1410C RELAY (1(1/11 BREAKER TERASAKI DTC84104( - 

51 0 TERASAKI DT(66114( 11 

93 D lERASAKT DT(116114( - 

94 1 SIR - SURCHARGE MEIN LEVET RELAY KULTRRODE 100-2 - NOVA( 

Is 6 SINGLE POI PROBES HIAIRRODE A olf - 020130F5P-Stieti - 2 oil - 0.2/12i (I cord HUT BREAKER 1ERASAK1 07(86106C 
- 

NUIll BREAKER MASAO EI1C861060 96 1 DIERGENC1PUMPI4 MODE RELAY PUMPI- E1141 .DEC RH2B-U1.-280YA( 

91 I SURCHARGE MINT DELAY 'TIER - 5011 SEVERER X SCHLAI 021-1SA 3E - U23 NI DELAY 1.0S-6Isec 11, CONTROL ((1 BREAKER TERASAKI 010006( E 

98 1 DERGEPKY PUICT4 HOD( 101ER - EMGDI ICEC 6130-1-0120 DU BASE - DIOTAL 111.1111-FU3OON 1114ER 

99 1 EHEININCY PURIM /DOE THER PLOP?- DIG/ SPREUER & 5(111.41 PEI-ESA 10- U2) - ON DELAY 1.05-611r P 

100 2 DIEREENCY PUHPKHODE SWIT(11 - SS 5PREGER A SCHUH DIP- 151125 -P011 ENGRAVE 'cfr ON' SIS MASAO ED-2-30/18-3U - 

III F At FUSES NW 611.1P 63115 - FUSES 1 HOLDERS 

(RITE( IDS11011-2SR-211 - 102 P 

103 F 
Y - SEAR (RITE( DAR-27511 - 

101 F 
ER (RITE( 101-100-240V - 

105 F 
URE RELAY - PERI CROW'ION NSTRUI 10 5 252-PS6V - 

106 F 

107 F ERE RELAY PERS CROWTON INSTRIMENTS 252-PSGW - 

100 F Dol. ELEC. CLAM NSULATED 

109 F DIE CAE(. DLAHE6 - 

110 F DR ELEC. MASS - RSULATED 

111 F 011 RH. 2000E18 - 

112 F LIE (LIPSAL ISA 

113 F OIL REC. 0113117 - MUTATED 

Ill 
,-- 

HOT USED !RAI LIIX (LPSAL L7 - NSULATIO 

CLPSAL 56(110 USE ENCLOSURE AS SHROUD 115 1 GRAPHIC DISPLAY - FREE ISSUE REDLION (1316A100 _ FRU ISSUE 

ELPSAL OB Sh,j..NR I - 116 NOT USED 

111 I 50/61)LICHTING (0111101. RELAY - SLCR OR TO128-11-24V0C - (LPSAL 15.119A419AP - 

TOR ANCIAARY POWER CLIPSAL . 6 I 1 P56 118 I ST ATIOH LOCAL/1010TE SWITCH - SIO KRAUS t NADIR CAD11-A121-600-F11-1150 - ENGRAVE 10CAL REMOTE' 

119 1 ELECTROOES TEST RELAY ER IOEC RH48-U.-21V0( .111- GENERATOR POWER tENNEKES FX1068 F Ow PROTECTIVE CAP 11188 

121 P A J 

111 1 WET WILL LEVEL INDKAIOR CROMPTON INSTRUHENTS 241-0116-NG-P-SR 4 -ZOnA - 0-101X AD1 RED P0011ER 

127 NOT USED ES CANSO 511207 - 12 OFF WO 

1 LKAT S non 38001 23 
_ - 7 VSD ( VENT 1 AN FITEL 3316.107 - 36013/11- 

NES . - DANFOSS Model No: F(202P220140111116(iteSeusAI6PCuss01 124 2 CUBICLE FAN !HEMOSTAT NP 10K01100 - 97 - .601 

T25 
_ 

I (ORROSI0NIN03110R CORM VP(I- DO OR 111 FROM AP CONIRCES KIT OANFOSS 1108101 

.0 1W 1 Tiin NP DIP -POT) c/w1k0 1W I Turn MI. 111 S 

- K1 SPINNER 1 SCHUH CA1-13 AUX NO (11141.40 T28 S 

R ON RELAY - X1 IX( PHRI-UL-MOVM - _ 179 - - K 

ITEM OTT DESCRIPTION MANUFACTURER CATALOGUE No OPT 
- 

REMARKS 

00 K 

01 1 FL MOVER tr/w 25 tnIrs (ABED DORISHAUSER DN11050WHSSOMAKCIAAD ,H RANGE: Nis 

132 / FLOWMETER EARTH RIMS EIDRES*HAUSER tan 3160 EARTH RING 

I)) 6 WE1 WILL LEVEL IRANSIDUER DORUSS . HAUSER FHX161-A2BY01A3 - RANGE 641 

031 I WEI WELL LEVEL IRARSFIll TER TERHNAL HCUSNG DDRUSS HAUSER Fart of Dee 1331 

135 

00 

131 1 DELIVERY PRESSURE TRANSPITIER YEW YEGABAR70 BRI1XXG6101A2X U RANGE .1001) 

138 I DELIVERY PRESSURE ADJUSIMENT UNIT VEGA YEW 03513 YEGAINS12xBoi U 

09 t RTU POWER SLPPLY 14VDC POWERBOX PB2S1-2401-CC-I - 

14 I 1 RADIO 1411/13.8VDC CONVERTER POWERBOX 1111-24126-CC 

141 I 

112 2 BATTERIES YUASA 00150 -12 - 

1U 1 RADIO IRO DR900-01A01-1:10 R 

144 1 ANTENNA TRIO TAG ma DAL R 1511(11(11 OM MOH 

ITS 1 RADIO COAX SURGE PROTECTION 0141 POLYPHASCR CORPORATION 6-50100 -02 

116 I IELEMEIRY UNT - FREE ISSLE LOGICA (HG F0331EAL/270-0-1 - FREE ISSUE 

141 1 GSM MODER WAVECON FASTRACK Supreme I 

NI 1 GSM CUELLAR TRANSIT ANTENNA RF INDUSTRIES 1LA1000 1 

119 DISUINEU PLUGS PHCEMX CCHIACT 11511 2,5/20-ST-5.01 - 

I50 6 INSCOMIEET IERMINAL BLOCKS PHOENIX CCHIACI UMSIBVX2,5/10-6-$.08 - 

SI 6 (ABLE HOUSING P110010 (CREW 0654151825/20 - 

152 NOT USED 

153 1 SIGNAL ISOLATORS - 2 WIRE Belli LOOP POWERED MOORE INDUSIRES ICl/ 4-20AA/ 4 -200A - 

iss 1 CODING PROS PtICENX (MACE (P-01518 ER -HSTB - 

156 1 ANTENNA NAST SWBD BUILDER SFEET 22 R LENG111 o 19105 

151 I !ETERNAL COAX CABLE Fa& to light Lisp Arrested IPSO TRIO- SHAM/FH/1123 R CatIeNs X01 

150 I DIURNAL COAX CABLE (Lightning kre 0 er to Aerial) RF. INDUSTPAS ANDREW - (111100 R Cable*, X02 

ISO 2 COAX PLUG For 04E410 sable) PUSS N-213H5 R Straicht 01 (Map 

110 I U 0.01PS FLF.PICUSTRES ENV R 

S1 

SWITCHBOARD TERHITALS 

163 - POWER TERFINALS - SHROUDED PHOEM (0/110(1 1116 - 

164.1 Lot FUSED TERMINALS v11111E0 211 NDICATION PHOENIX CONTACT 614-1(51L1024 Dx201 . 

164.7 Let RISE CARTRIDGES PHOENIX CONTACT 111I5 - RA TRIGS AS RUT URED 

0613 Lot DISCONNECT IERMINALS PHOENIX CONTACT U1I-HI P/P . 

M.% Lot EARTH IERANALS PHOENIX CONTACI 
..r"-- 

(U-14-MID-Pf - A 160.5 II MOM HARKER (AMER PHOENCC CONTAET UBE 
- 

150.6 2 1E51 HMG ADAPTOR PHOENIX CONTACT (.........),95-HT P5-6 - 
164.7 Lel PLUG-1N BRIDGE PHOENIX CONTACT F05 . AS REOLLRECI 

111.8 tot (gym p001111 IsHROUDING/ (AFRER PLATE PliCOMX CONTACT AP-1 . AP2-TU - AS REWIRED 

165 - 

166 - 

HSCELUNEOUS 

10 

168 1 1000 EX PADLOCK - 45na brass pi) luebler N.A. MO LOCKSHTHS KEY No 325 IL S/S Shackle - c/v 'KEY 

169 lol WET WELL (CROAT SEALING BUNGS RUBBER TO SUIT UNDER TS - Delai 'V' 

110 Lot S/STEEL 0111ING5 AS DE TARED FOR PRESSURE TX FORDS STARLESS STEEL U Sheel 19 

110 1 E ARIN ROD (ONNECION BOX NEM ERB! - 

102 I LEE TAP - 8010146 10 CARING ROD (IPSAL BP21 - 

II) I EARRING ROD CONFER ROO Ilan Diameter - 

Ill 1 16A 3ph COILEI - FOR DRY WELL SAP PUMP MUNDIE5 Sorkel-1196, Plug - 2112 E IP67 

115 0 

116 2 PUMP FIELD EN/STOP STATION - SS SPREOPER 1 SOAR 071Y MI . D1-1STE112 E c/v 60on E/St op Ring 

111 1 DRY WEIL VENT FAH ISOtAl CR (UPSAL 56506110 E 

118 E 

179 4 DRY WELL FLURO FIT INGS POLITE - PV/P136/1 TWIN 36W W/PROOf E High Ispad Resistant 

TI) 7 IPSO AXTON BOX - FOR MY VIII LEVEL PROBES (UPSAL To Suit - c/v terminals E 1st Float 1 Ad) Sump 

HI 7 PUMP CONTROL SOCKET OUTLEI HEINE SLEEVE HARECHAL Phil( 014061 . 0944053 13 Moulted in Irivt0 

10 2 PUMP CONTROL INLET PLUG HANDLE HARICHAL PHI( 111,1061 .0310053 13 Hotnled in Irewell 

NI:WAFTED 
- 

P HAGUE 'Original Orig:nol Sipped h G ANDERSON 

DESIGN 

12-01.10 v thipinal Signed by K .VAHEE SAN 

R.P.E. C. No, DATE PRINCIPAL DESIGN MANAGER 04.00:TEM s' 
Urban'- ' 

"SIT E SITE --sr-TITLE 
SP210 

BEACH 
SEWAGE PUMP STATION 

EQUIPMENT LIST 
'Si-RUCTION P.H. A Vy. DRAFTING CHECK A.WITTHOFT 

ER P.H. A.W. CAD FILE 57-01 72set_A Olipin al signed by A.V11111-10FT 

DESIGN CHECK 

3395 12.01-10 Coiuinal Signed by J TIMIARSH 

RP E G. No DAIE." CLIENT DELEGATE 

14.01-10 

DAZE, ORN. APai1/413.C.0 . FILE No. 

2 11/ 

Sheet 14 
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SHEET No. 04 
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486/5/7-0172-014 
AI IEND 

A 
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0 

CABLE No. STATUS SIZE CORES TYPE LENGTH (m) 

Note 1 

FROM TO CABLE FUNCTION NOTES 

P01 NEW 50mm' 4( PVC/CU/PVC Note2 ENERGEX Supply Pillar Switchboard Incoming Mains Supply Refer Note? for Cable Protection 

P02 

P03 

PO4 

P05 

NEW 

NEW 

16mro2 IC Building Wire Switchboard Earth stake Main Earth 

10mm1 3CE Screened Flexble VSD Switchboard Pump 1 Disconnect Box in Dry Well Pump 1 Motor Feed Maintain Continuity of Screen 

PO6A/B EXISTING 6rom2 2 x 4[ Screened Flexile (Submersible) Pump 1 Disconnect Box in Dry Well Pump Not Pump 1 Motor Feed *Thermistors 

P08 

P09A/B 

NEW lOrnm1 3C.E Screened Flexile VSD Switchboard Pump 2 Disconnect Box in Dry Well Pump 2 Motor Feed Maintain Continuity of Screen 

EXISTING 6rnni' 2 x 4( Screened Flexile (Submersible' Pump 2 Disconnect Box in Dry Well Pump Not Pump 2 Motor Feed .Therroistors 

P11 NEW 2.5mml 3C.E PVC/CU/PVC Switchboard Dry Well Sump Pump 3ph Outlet Dry Well Sump Pump Motor 

P11A 

P12 

P13 

P13A 

NEW 2.Sotro7 3C.E PVC/CU/PVC Dry Well Sump Pump 3ph Outlet Dry Well Sump Poop Dryyell Strop Pump Motor 

Lighting NEW 

.NEW 

1.5mrn' 2c4 PVC/CU/PVC Switchboard Dry Well Lighting 

25mrot 2c PVC/CU/PVC Switchboard Dry Well Vent Fan Isolator Vent Fan 

NEW 25mm' 2cE PVC/CU/PVC Dry Well Vent Fan Isolator Dry Well Vent Fan Vent Fan 

P14 - 

PICA - 

PIS 

P16 

P20 

C100 

C101 

C102 

C103 

C104 

NEW 

EXISTING 

15mm' CC Screened PVC Switchboard Pump Not Aux Plug in Dry Well Pump 1 Motor Thermistors/MIO 

1.5rrue IC Flexile iSubmersilel Pump Nol Aux Plug ii Dry Well Pump Not Pump 1 Motor Thermistors/110 

NEW 

- 

- 

4.5rom2 1TrOle PVC/CU/PVC Switchboard Pump I Reflux Valve Pump 1Relux Valve Proximity Switch 

C105 HEW 1.5mm' 2C PVC/CU/PVC Switchboard Pump 1 Feld Emergency Stop Button Pump 1Field Emergency Stop 

C200 NEW 1.5mm2 4C Screened PVC Switchboard Pump Not Aux Plug in Dry Well Pump 2 Motor Thermistors/P1I0 

. .... 

C201 

(202 

C.203 

C204 

0205 

COI 

DOSING 1.5mmi IC Flexble ISubmersialel Pump Not Aux Plug in Dry Well Pump Not Pump 2 Motor Therrois tors/POO 

..._ .. 

NEW 

NEW 

NEW 

1.5into? 

1.5rom: 

'Triple 

2C 

2C 

PVC/CU/PVC 

PVC/CU/PVC 

Vendor-020130FSP-Shield 

Switchboard Pump 2 Reflux Valve 

Pump 2 Field Emergency Stop Button 
_ . . . 

Surcharge Imminent Probe 

Pump 2 Relux Valve Proximity Switch 

15mtrs Notel 

Switchboard 

Switchboard 

Pump 2Field Emergency Stop 

Surcharge Imminent Signal (SIR/ 

CO2 

CO3 

NEW 2C Vendor-010130F5P-Shield 15mtrs Notel Switchboard Wet Well HO Level Probe Wet Well NO Level Signal G.R31 

NEW 2C Vendor-020130FSP-Shield Dry Well Level Probes 1-Box Dry Well Flooded Trip Level Probe Dry Well Trip Level Signal (1.R2) 

CO4 NEW 2C Vendor-020130FSP-Shield Dry Well Level Probes 1-Box Dry Well Flooded Alarm Level Probe Dry Well Alarm Level Signal (LR2) 

CO5 

C06 

NEW 

NEW 

IC 

IC 

Vendor Sump Pump Stop/Start Probes 1-8ox Dry Well Sump Pump Level Start Probe Dry Well Sump Pump Level Control ILRI) 

Vendor Sump Pump Stop/Start Probes 1-Box Dry Well Sump Pump Level Stop Probe Dry Well Sump Pump Level Control ILRU 

CDI 

CO8 

CO9 

CIO 

C11 

C12 

C13 

C14 

CIS 

NEW 

NEW 

1.5m01 

1.5inrs7 

2Pr Instrolcx Switchboard Dry Well Station Level Probes 1-Box Dry Well Station Level Probes 

2Pr Instrolee Switchboard Dry Well Sump Pump Stop/Start Probes 1 -Box Dry Well Sump Pump Stop/Start Probes 

NEW 1.5=7 2C PVC/CU/PVC Switchboard Dry Well Alarm Strobe Alarm Strobe _ _ ._. .__ __ _____ _ _ _ _ . .____ 

_ ___ ___ __ ______. . _ ____. _ 
101 

W2 __ 

103 

--- .. 

104 NEW 

NEW 

NEW 
_ . 

. 

. 

__ _ 
_______ ______ 
- 

Vendor ZOmtrs Notel Switchboard Wet Well Hydroscopic Level Sensor Primary Wet Well. Level . Excess Length for Probe Removal. 

Vendor lSmtrs Notel Switchboard Delivery Pressure transmitter Delivery Pressure Located in Dry Well 

._ ____________ .... _______ 

Vendor 2Sers Note' Switchboard Pump 1 Delivery Flowmeter 

Pump 1 Delivery Flowineter 

Flowneter Sensor Power Supply 

Flowneter Signals 

Mounted in Dry Well 

Mounted in Dry Well 
104A NEW _.. Vendor 2Sers Notel Switchboard 

105 NEW Vendor 25nitrs Hotel Switchboard Pump 2 Delivery Flowmeter Flowne ter Sensor Power Supply Mounted in Dry Well 
IOSA NEW 

106 NEW 

Vendor 25rotrs Notel Switchboard Punp 2 Delivery Flowmeter Flowneter Signals Mounted in Dry Well 
0.5rom1 I Pr 120 ohm Twisted Pair Switchboard - RTU Switchboard - Graphic Display RS485 Corms Overall Screened Twisted Pair 

107 NEW 

108 NEW 

109 

110 ...---- 

X0I NEW 

X02 NEW 

0.5rom' 

0.5nuti 

I Pr 

I Pr 

120 ohm Twisted Pair Switchboard - Graphic Display Switchboard - Pump I Soft Starter RS485 Corms Overall Screened Twisted Pair 

120 ohm Twisted Pair Switchboard - Pump 1 Soft Starter Switchboard - Pump 2 Soft Starter RS485 (omens Overall Screened Twisted Pair 

-- --- _______-______ ... _. 

-----------. ------- .-------- -- --- --------- 
Vendor 

Vendor 

Switchboard - Radio 

Aerial Coax Surge Protector 

Aerial Coax Surge Protector 

Aerial 

Radio Communications 

Radio Communications 

(/) 

lV 
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C 

0 

E 

F 

10 11 14 16 

ITEM 1 .OPT. %%RFD% MKS 1 MAIMS 1 L 3 N ICESSART1 TEXT Wet IttURLIA / ICLONI 

11 (KKR% SLIMY NORMAL SUPPLY MAN SWIM 
USA 

Xam 
Ma 

ABS PLASTIC 

B/W 

11) %DERMA SUPPLY 
GENERATOR SUPPLY MAN SW1101 

ISA 
1Caa 

Ma 
ADS PLASTIC 

8/W 

It/15 P09 CRCUT BRIAN% 
KIPP &I 

OA 
PIMP Not 

6)A 
6a 
two 

ABS PLASTIC 
W/B 

07 PHASE FALK Mtn BREMER 
ENERGEN PRASE FAURE RELAY 

01 
FED fROM LK SC( 

Of MAIN SWITCH 

Ma 
Ira 

ABS Pt 111X 
W/B - RN 

01 

In SUII-CtSTROUIEN BOARD Cb 
sue-ammo BOARD 

67A 
1m 
lm 

ABS PLASTIC 

W/8 

TO PHASE FAURE CRCM %CANER 
SI ADM PHASE FAL URE RELAY 

010 

la 
;WI 

ABS PLASM 
W/6 

II 3 PHASE OUTLET ORR% BREAKER 
%OUTLET 

011 
la 
Ma 

ABS PLASTIC 

W/8 

II 1 PRASE OUTLET CREW BREAMER 
If GPO 

On 
4 ea 
IM 

ABS PLASTIC PLASTIC 

W/8 

1) RID LOUP CRCUTI BREAKER 
1110 LAMP TO 

013 
t m 
Han 

ABS FLASI X 

1//8 

U. E DRY WELL LIENTIK %WI BREAKER 
DRY WELL LIGHING 

014 
Ma 
tom 

ASS KASS X 
V/B 

IS ( DRY WILL MI FAH CIKUIT BREAKER 
N DRY WED LIGNIG 

015 
Ma 
Ma 

ABS PLASIK 
Wb 

16 SWITCHBOARD WTI FIG (AGUE BREAKER 
SWITCHBOARD LIGHTING 

016 
1 aa 
tua 

ABS PLASTIC 

W/B 

I/ R11.1 SULK Ft UR DREW BREAKER 
RTU SURGE Ft lER 

On 
Ma to ABS FLASK 

W/B 

H EN PUMP CONTIK 1 SIT CIRCUIT BREAM 
EH PUP U I 1 SS 

011 
tau 
tua 

ABS FLASIK 
V/B 

H GENERATOR ANC 'MAY SUPPLY CB 
TAKRA101 WILL ARY SUPPLY 

011 
Ms 
km 

ABS PLASTIC 

WIT 

n ( DRY via SUP PUP (Kul BRUM DRY WEIR SUP KM 
022 

Ma 
Ma 

ABS PLASTIC 

W/B 

21 EMPOWER SEP% Y MUT BREAXER 
1114P05/11 SUPPLY 

031 
Ma 
tam 

ABS PLASTIC 

1//8 

71 a/RUTILE* ALARM KEAY °RELIT BREAKER 
SURGE KIER ALUM RELAY 

all 
Ma 
Ira 

ABS FLASK 
W/B 

21 SPARE ORCU11 MEMO SPARE 

033 
Ma 
Mft 

ABS MASTIC 

W/3 

31/32 KW (ERIKA (MUT BREAKER 
D N M O 

04-1 
PUP Not 

OS-1 
tom 
Ma 

ABS FLASI X 

WM 

I) I DRY YELL SW FEW UNTROL CO PRIAM 
DRY WELL SOAP PUMP 

06-1 
Tuft 
Ma 

ABS NASD( 
W/11 

11 SURGE WIRIER FUSES 
SLR(( DIVER TER /USES 

630 
0 ED FROM LIE SIX 

Of MAN SWITCH 

Mu 
Ma 

ADS PL ASI X 
SUB - RN 

31 SUKE DWR1ERS SLR% OWERTERS 
TED FROM LK SDI 

Of NAM MUCH 
tm 
Ea 

ABS PLASTIC 

Will - RN 

31 SUR% FLIER ALARM RELAY 
SFAR I m 

Mus 
ABS MASTIC 
W/8 

411 011.1 URGE REOIXDON FILTER 
RID SRC 

REDUCTION BIER 
Tout 
ttm 

ABS PLASTIC 
WM 

41 PHASE FAURE RELAY 
EMERGE% PUNS 

POWER FAR -PYRE 

FED FROULNE SIX 
Of MAN SMITH 

la 
1m 

ABS PLASM 
W/8 - R/W 

43 FILM FAILIN RELAY 
STATION MUMS 

POWER FAL - Pf RS 

to 
Mu 

ABS PUN% 
W/8 

44 MAN KUTRAL 1.114 MAN N HEUER% 1.a ADS PLASTIC 

W/B 

tS MAIN EARTH LNI MAN EARIH La ABS PLASTIC 
W/8 

46 SUB-BOARD %KRAL DR %VNEUTRAL 414. ADS PLASTIC 

W/B 

41 SUB-BOARD EARTH LK EARTH Ma ABS PLASIK 
W/B 

HI URGE %WRIER NEUTRAL LINK KUTRAL to ABS PLASTIC 

V/b 

49 DiSTRLNENI EAR% LK liSTRUMENT EARTH Ma AbS PLASTIC 

W/11 

SI R11E11E10 %MY NUTRAL LW FL TIRED SLPFLY 

NEUTRAL 

Oa 
{o 

ABS %ASK 
W/8 

S3 LAPTCP GPO LAPTOP CPO Mu ABS %ASTI( 
W/8 

St ?I GENERATOR 741VAE UVOICETICST S0001 
GENERATOR 

ANOLIARN SUPPLY 

Mu 
4 na 

ABS PLASTIC 

VD 
SS 11 GENERATOR POWER CORIUM SOCKET 

GENERATOR NE 

CO/OUTION 
Ma 
Ma 

ABS PLASTIC 
VII 

60 PUP ?ARMEE SPEED OWE 
POOP HO 

1.11 

PULP MK 
201 

6m 
Ira 

ABS PLASTIC 

W/11 

61 PUMP VSD KEYPAD POPP HO %VP 1442 6ra a 
ADS KAM 
W/B 

62 %RP MANUAL SPEW COMM. VSO SPEED VS0 SPEED ta a 
ABS PLASTIC 

WO 

63 (MCP CCDTACIOR %I 21(1 tuft ABS PLASTIC 

W/B 

64 PUP ECNIROL CCI POWER ON RELAY 10 (52 M a 
ABS PLASTIC 

Wit 
6S VSD RIINDIG MAY 10 210 los ABS PLASIX 

W/11 

66 PUP NTERL00016 RELAY LAY Kt /K4 Tea 
PLASTIC 

W/8 

41 

40 A %PP 110ISIURE Iti OA DO 203 tau ABS FLASIK 
W/B 

DRAF TED P. HAG UE 

A 07.10 ISSUED FOR CONSTRUCTION P.H. A.W. DRAFTING CHECK A WITI-1-10F1' 

0 0110 ISSUED FOR TENDER P.H. A.W. CAD FILE 57-01 72sel_A 
`No DATE AMENDMENT DAN. APD:i.s13.C.C. FILE No 

so noun tr.v 
2 

of I 1 OPT. DESCRP11041 LABEL I LABELS 11 3 Df NECESSARY) I ENT %WI MATERIAL / %LOUR 

14 PUP FM% (WW1/ RELAY 1400 MI Ma ABS PLASIX 
W/3 

IS PUN' fAV,1 PISEI RELAY ND 2511 Ma ASS %ASK 
1//3 

76 PUP DIERGOXY MOE NIERRUP 1 RELAY 522 0.21 la" US PLASTIC 

WA 

11 PUMP 1111 AT MAX' RELAY $123 11?) tun ABS PLASTIC 

WM 

113 PIMP START PUSINUIT011 SIARI START lea ABS PUS% 
1013 

79 PUP SUP MS481114011 STOP SUP Ma ABS KASEN- 
Will 

K PUMP L A S E D ? P t I S H W T 1 0 1 4 Rae IAN Rolled ioll h P/101144 Use label %%Med onlhP/Bullord Y/B 

11 Mc RESET MINUS TT% TART RESET f AU. T MEI ti ABS PEAS.% 
W/11 

12 POPP HOURS 1311%1 ER KARS filli HOURS KV tua ABS PLASTIC 

W/B 

84 E DRY WILL SUP PUP RUC (CNIACTOR 411 Mu ABS PLASTX 
1//1 

65 E CRY WELL %NIP PUf I01 1111 Tuft 
ABS PLASTIC 

W/B 

81 I DRY WELL SUMP %PP %AUNT KEAY 112 1 mt AK MASI( 
Will 

B7 I DRY WILL SUMP FUN' START PUSH3U11011 START lea ABS PLASTIC 

W/3 

19 1 DRY WILE SOW FLIP ST CP PUSHBUT ION STOP Eta ABS PLASTIC- 

W/B 

49 i I DRY WELL Sint, SI DP/ST ART lEVEI RELAY 
OCT WILL 

PUP (NIL - LR I 

tea 
Lm 

ABS PLASIX 
W/14 

90 E DRY WILL LEVEL PILO DRY WILL 

10611 LEVEL - LK 
two 
Ma 

ABS %ASK 
W/B 

91 VET WILL 4101 LEVEL RELAY 
WET WILL 

11011tVEI - ER3 
Era 
Mu 

ABS PLASTIC 

W/13 

91 SRCFLIAGE WatEN1 LEVEL RELAY 
WET VEIL St-BOURG( 

MONT - SR 
Ms 
lm 

ABS PLASTIC 

W/B 

% DOGE% Y POCK MOOR K14 MEAT El%) taa ABS PLASTIC 
ti 

97 SUROIARGE MICR ON DELAY 111R SOT tea ABS IMAM 
W/3 

94 EFIRGOKY PUIPMG MOD( Cif ((LAY TRIER 0%01 Ma ABS PLASTIC 

W/8 

99 EMERGONY %PPM MODE PIM' 1 IRO MK tuft ABS PLASTIC 

li/B 
100 DIRGENCY %MIK 1100( START 5111101 

EMERGENCY 

%RFS% MOM 
EKRGENY 

Pt11111161101%. 

lia 
1 Im 

ABS PLASTIC 

W/B 

In SWITCHWARD LICAID4 MIR% RELAY SUR Ma ABS PLASTIC 

W/B 

III SI ADM LOCAL/P(1101E SELECTOR SWITCH STATION CONTAIN HOC( tea %SKIS% 
11/B 

119 ELECTRODES UST RELAY EIR ten ABS PIASIX 
W/8 

121 WEI WELL LEVEL 1(1(1(1 WET WELL LEVEL Ma ADS PLASTIC 
W/3 

1)1 H DELIVERY FLOW/RIM TRANDIT TER PUP 1 fLOWFIETER PUFF 2 FLOWNEUR lm ABS %ASK 
W/3 

131. VET WILL USTI AD1.1.441 
%WARY 5111 WELL LEVEL Ira 

Ma 
ABS PLASTIC 

W/0 

131 U DELIVERY PRESSOR( ADA MI DELIVERY PRESSURE lm 
tra 

ABS KASEN 
W/B 

1)9 ITU 141VAI /14VDC POWER SUPPLY 
RIU KV% 

POW %APIA 
lea 
lea 

ABS PLASTIC 

W/B 

141 / RADIO 7411/13.8VDC UNYERTEN 
2012 VII 

UNPIERTER - AKIO tom 
IC ABS PLASTIC 

W/B 

10 R RAM RAID I pa 
WABS 

PEAS% 
/11 

145 A RADIO COAX SUR% PROTECTION ROO SURGE FRONTON Ira ABS %AM 
W/0 

DI 1ELEMETRY UNIT IOU Ira %%PLASTIC 
W/3 

III 1 MODEM MOM Ira ABS PLASTIC 

W/3 

10 RI U (ACORN( I FLUG PLUG NOT I mi ABS PTAS% 
V/8 

151 RTU %%NNW IEDIHAL KC(KS ROG NOT Tea ABS PLASTIC 

11/8 

IS) %CANAL ISIXAIOR LI XI mu MSS KAM 
108 

Origin !Signed try GANDERSON 12-01-10 

DESIGN R.P.E .0. No. DATE 

Original Signed by K VAHEESAN 

PRINCIPAL DESIGN MANAGER 

Nr. 
14-01-10 

DATE 

Original signed by A WIT1I1OFT 

DESIGN CHECK 

6395 12.01.10 

R.P.E O. No. DATE 

Grigina1 Signed by .1 T1TMARSt1 

CUENT DELEGATE 

14-01-10 

DATE 

ITEM 1 OPT. %SERFDOM L ABU 1 LABELS 2 1 3 IF KCESSARY1 TEXT MGM MATERIAL / COLOUR 

TERFINAL %ABER 
MU POWER 

SUPPLIES 
Ma 
Tim 

ABS PL ASI IC 

W/11 

11191119 %AMR ocau. reins 
on 

DIGITAL %PUTS 

1712 

Ma la ABS PL AS DC 

WM 
TEDINAL HEADER DOTAL DEPOTS 

00 
to 
lea 

%%PEAS% 
V/B 

%DUAL HEADER CNA AL WINOS 
1401 

0101 AL OUTPUTS 

COI 
Ma 
4 ea 

ABS PLASIK 
WA 

IERMHAL ?EAGER MALOG DPW% 
All 

Ma 
Ira 

AM PLASTIC 

V/3 
HEARER LAMS Mae %coil Brawl) NON KUM 

SUPPLY 
PLURIB 
SUPPLY 

La 
Ira 

ABS FLASK 
W/B 

HEALER LAKE Onomer Salim) KW KW Ma AM PLASTX 
WA 

%AMR LABEL Kau Timbals 601-6131 LEVU TX KO LEVEL RUCS Tra 
Ma 

ADS PLASTIC 
V lb 

HEADER ADER LAKE ICher Wooded Teruhalt1 II IVEG 

7l 1'U VA( 
la 
Im 

AILS %AS DC 

RN 
201 

791 E II ABER LANT Dux pahbuticus) DRY WELL Ulf PUNP Ma ABS 

V% 
PLASM 

202 M GEKRATOR DILKACE TER FINALS WU% TOR 

MIKA% 
to 
lm 

A M %MIX 
11/11 

203 FT GENERATOR BELTED COINICTICNS BOSOM LIVE WHIN WINNOW 
EKKIDED FROM %%RADA 

La 
Dm 

MS %ASK 
RN 

204 

205 KIER PANEL WANING SKIM 
r anrAit tAeas ..,- 1 T 
ERRY EXTERNAL 1Aa1l 1511 

WWI NS& /(FIR BOY 
ADJACENT NIERS 1 

6.0 
lea 

ABS PLASIX 
WM 

706 NSPU TION KATE MIXES - 210 INSPECTION PLATE 
00101 %STALL GUAM 

FIX llf GLUM ORY tal 
La 

ABS PLASTIC 

I/3 

207 

EXTERNAL LABEL LIST 
LABEL TEXT TEXT 

HEW 
PAKI fit. 
III KKK 

SIZE OTT WI 

A SPZIO Km BIM 1400S I 

8 RN lOra Bled Shit 1 

( PM' CONTROL Dra Mud 110121 2 

D W ARHTIG 
I HS SITE IS MOM ORIO BY lit CC#ITROL ROOM MASI %FORM 1% 

OPERATOR WOK %CLAIM PLOPS OR ST ADOH 

kw Bled 2901 2 

i PLEASE CHEEK 'MAT I% SI AlION 
CK UAW% SITE 

IS N REMOTE 
YROE BU 

Ma Black 210141 I 

f UPPICN (CLAIROL 10.a Blatt MO 1 

I UN SWITCHES 10ra Bled 12041 1 

I INVIRSUDON BOARD 10m BIM 150121 I 

L GENERATOR COMMONS Dm BIM 130.21 I F 

II PUP 1 VS0 thoa Bled ILK 
11 GDIOLATOR MAGI Dm Black 120121 1 I 

0 8ATTERES Ilea Black 8021 1 

P SUPPLY AUTHORITY 411ERPIG 10aa Moult 20000 1 

0 DANGER 1159 tom Block 100121 

R DANGER - 2 SOURSES OF SUPPLY Dm Red 72h21 2 

..1 ..,S1.144-041(1R1 10. Nook 119.39 1 

X 

IRIS SITE IS COORMW 03 1 Y MCHTORED 
CONTAC1 CONTROL ROOM 

BEFORE OPOING PETER DOOR 
MO PRIOR 10 LEAN1K SAIL 

Im B Mal I \ -. 

Y Kam 341 7% LI 
I bull up &ally alder Label 7' 1 Ira Bildt 110.15 1 

DANGER - ELECT DAPPMEHT 2011: 1115 Len is naT 
ticiskar City (awl firm 34135)11 ISSUE BY BRISBANE WATER 

www, -- - 
211,110 I 

EXTERNAL MIXES La THOU DS GRADE SIMMS STEEL. 
/OFD WON 93 316 51114155 STEIN 941 AL DREADS. 

FIELD LABEL UST 
LABEL 1E11 TENT 

110011 
PANE 1(1 
1111CRING 

SIZE NY 

AA PUMP Hal Oki d Eecrory Slog Station Ad) Pup in dry woo 20aft ABS PLASTIC - W/8 04170 2 

Al SUN' PUMP (Abort Sup Rap Marna lioa Kw in dry re% 20-Aft ABS Pt ASTK - W/0 I41.20 I 

AC MT FAN ISCL ATM (Above Vell Fri loelol a L dry rell) lOta ABS Pt ASTX - W/0 60120 I 

AD %FP 7 ROWDEUR %dime each Flovuelor in dry we% 10.0 ABS PLASTIC - W/I 21100 7 

AE CRY WELL LEVEL PROBES 10. l-Bet at dry vell) Sion ABS PLASTIC - W/3 11121 I 

AF PUP 7 AUX RUG %cold Adjacent Ptum %soma 1 Box) Dea ABS %ASK - W/11 120110 1 

AG KUM EARTH %NMI% - DONOR DISCOANUT 104 Mein Earth Da I r4de) Sra 1 

DETAIL 0 Sheet 16 
FOR CONSTRUCTION 

Urban. 

'SITE 
SP21O 
NUDGEE BEACH 
SEWAGE PUMP STATION 

(TITLE 
SWITCHBOARD 
LABEL SCHEDULE 

SHEET No. 16 

BRISBANE WATER DRA,AING No 

486/5/7-0172-016 
I AMEND 

A 

I. 

1 
11 

'5 

5 

H 

8 
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13 

ARD 

Aluminium 15251). 

I T6 Grade Aluminium. 

all visible seams and joints fully welded. free from 

ded. 

:rake 1011-207 self grip seal. 

re indicated on the drawings. 

all doors and hinged escutcheons and on adjacent cubicle 

stud adjacent main earth bar for switchboard earth. 

.ps, and document holders etc fit led where shown on the 

utficent strength to prevent being deformed when 

n 3mm S/Steel. 

ced with MB studs & stainless steel dome nuts. 

luminium, unless otherwise shown. 

1 from inn aluminium 

Hied with M6x1.0 flat head closed end rivet nuts. (Detail F) 

sion side installed within cubicle. (Detail 61 

'died with seals attached to cubkle. 

at 100mm 

itain a.50mm clearance from section dividers. 

IT to be split. 

e earthed. 

'10 where required. 

16. Stainless steel. 

ews. 
turn 1000-U142 

t access. 

sic material between plinth and concrete slab. (Detail El) 

0' 

Universal locking - 92268 

- 11R24 

C refer to each door for clarification. 

Padlockable - 316 

- TLR24 

rim brass pin tumbler. 

; 3439.1 

: SOHz 

5 VAC 

.0 V 

.0 VAC / 24 VDC 

0 AMPS 

'kA 

sec 

S6 to AS 1939 

Itdoors 
it exceeding 2000kg 

gm 1 

descale, and degrease all surfaces. 

rith AS 1580 6 AS 3115 using Novox IF acid etch 

g, & clean water rinses. 

coat to manufacturer's recommendations. 

)ULUX Mist Green (36648) matt finish. 

tcheons, etc.) OULUX Bright White (32166) 

s 50 microns. 

WIRING 

All wiring to be PVC V90 HT 0.6/1Kv Grade with tinned conductor. 

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

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

pre-insulated crimp lugs or pins. 

Separate lugs or pins shall be used for each conductor. A proprietary double pin lug 

may be used to terminate two conductors. 

Use proprietary bridging links when required to common up terminals. 

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

Not more than one wire shall be connected on one side of any tunnel type terminal. 
Where multiple connections are required on tunnel terminals, proprietary terminal link 

bars shall be used. 

Power wiring lo be minimum 2.5sqmm stranded copper conductors, phase colour coded 

as detailed below. 

Control wiring to be minimum 1.0sqrnra flexible copper conductors, colour coded as 

detailed below. 

Low level control signals to be minimum 0.5sqmm flexible copper conductors. colour 

coded as detailed below. 

Wiring between RTU terminals 6 RTU disconnect plugs to be multitore cable with 

0.5sqmm flexible copper conductors. 

4-20mA analog signals (nternal 6 external) wired in shielded pair minimum size 

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

All 240VAC wiring in the RTU or PLC sections shall be double insulated and all, terminals 

shall be shouded and labelled- ' Danger 240VAC' 

Earth cables minimum 2.5sqma flexible. 
Doors and hinged escutcheons bonded with flexible tinned copper braiding. 

Disconnection zone door to be bonded with flexible copper B/Wire. Heat shrink at lugs. 

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

Ensure minimum clearance of 100mm is maintained between cable ducting 6 gland plates. 
Wire numbering will be equal to Grafoplast 512000 system. 

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

Wire numbers are readable left to right,bottom to lop as shown. 

2 111 

Refer to sheet 17 for coding details for RTU dis onnection plugs. 

Coding pins must be fitted to both the disconnect plug and terminal block. 

Supply spare 'RTU fuse terminal' fuses seperately, 2x10A, 2x5A 4x2A, 6x.5A 

COLOUR CODE 

Phase wiring IA,B CC) 

Potential Metering 1240/415 VAC) 

Current Metering (Secondary) 

240 VAC Control Active 

240 VAC Neutral 

Extra Low VD( Positive supplies 

Extra low VOC Negative supplies 

General Extra Low VD( Wiring 

RTU & PLC Wring 

Electrode Wiring 

Intrinsically sale wiring 

Earth 

Door & Escutcheon Earth Bonds 

Red, White, Blue 

Red, White, Blue, Black 

Red, White, Blue, Grey 

Red 

Black 

Orange 

Violet 

Grey 

Grey 

Salmon 

light Blue 

Green/Yellow 

Green/Yellow 

2.5sqmm 

1.5sqoun 

2.5sgran 

1.0sgmm 

LOscinn 

1.0sqlim 

1.0sqmm 

1.0srpoin 

0.5sqmm 

1.0sqmm 

1.5squi 

2.5sqmm (min) 

4 sqran 

LABELS 

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

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

First letter x Background colour, Second letter n Lettering colour. 

Main switch labels 

Pump CB labels 

Compartment labels 

E/Slop labels 

Warning labels 

MAIN SWITCH 
400A 

PUMP Nol 
250A 

RTU 

10mm 

lam 

6mm 

6mm 

10mm 

EMERGENCY STOP 4" 

DANGER 415V 
ISOLATE ELSE WHERE 

lmn 

5mm 

Material ABS PLASTIC 
Colour B/W 

Material ABS PLASTIC 
Colour W/B 

Material Stainless Steel 

Material ABS PLASTIC 
Colour Y/8 

Material ABS PLASTIC 
Colour R/W 

Internal labels secured by M3 chrome plated metal threads. CB's to be 

identified with individual labels as per label schedule Labels obstructed by 

switchboard wiring are relocated to adjacent duct lid. Labels sensed by 113 

nylon threads. The ducl lid is secured by a single cable tie at one corner. 

External labels secured by M3 316 stainless sled metal threads. All 

internal and external labels are to have bevelled edges. 

DETAIL M 
NON-FLIERED SUPPLY ARRANGEMENT 

SUB-DISTRIBUTION BOARD ARRANGEMENT 

FILTERED SUPPLY ARRANGEMENT 

0 
NORHAL SUPPLY 

NAN SWITCH 
GENERATOR SUPPLY 

MAIN SWITCH 

Allow for all 
equipment to 
clear mullions 

ESCUTCHEON LAYOUT 

O DETAIL U 

0 

11) 

0 

O 
O 
O 
O 

0 
I PUMP Not 

0 0 0 0 0 
a*t> 

Intsenj 

PULP Not 

0 0 0 000 
:g1 I> 

tliTd 

Allow 55mm nu 

clearance for 
comms canner 

C) between displ 
other items a 

duct support 

00 ® 
tn. gisai 

@o oo oo oo 
rag 

® 00 00 
0 

ICI 

13:40)".* 

al 

(05 
ORY WELL 
SUMP peep 

1472"7:1 

ifS5 Ci Allow minimum 

distance for 
all equipment 
lo clear mullion 09---1Trq 

®0 0® 

ENSURE ALL EOUIPNENT CLEARS MULLION 

WHEN HINGED PANEL IS FULLY OPEN 

ESCUTCHEON LAYOUT 

DETAIL R 

11` 

Shroud behind 

0 

Shroud behind 

n. 
all 
lions 
ay and 
d 

DRAFTED P.RAGUE 

-RUCTION P.I-1 A.W. DRAFTING CHECK A.WITTHOFT 

Onginal Signed IN GANCERSON 12.01.10 

DESIGN R.P.E .0. Nc DATE 

a A.W. CAD FILE 57-0172set_A Original Signed by A.,AATTHOFT 

DON APO. B.C.C. FILE No DESIGN CHECK 

Original Signed by K .VAHEE SAN 

ARINCIPAL DESIGN MANAGER 
JO. 

5055 12.01-10 Anginal Signed by JTTP.IARSH 

R P.E.O. No DATE ,CLIENT DELEGATE 

14.01.10 

DATE 

wall() ." 01). Urban, 
DATE.", 

0 

0 

PLR., No 1 

ISOLATOR 

Allow for 411 

equipment to 
clear mullions 

ESCUTCHEON LAYOUT 

DETAIL V 

DUPLICATE FOR PUMP IL 2 

SUB TIDAROI 
ISOLATOR 

Allow for all 
equipment io 
clear mullions 

liC11-111LILACD 
SUPPULS 

NOTE: 
ALL ESCUTCHEONS 
TO OPEN 90° min. 

ESCUTCHEON LAYOUT 

DETAIL S 

54110W WPM 

0 

"SITE 
SP210 
NUDGEE BEACH 
SEWAGE PUMP STATION 

RTU DISCONNECT PLUGS 

COOING DETAILS MN?'"' 

TERMINAL BLOCK 1 

'g Ill I 1 I 1 I III I 1 I II I M A I I I I I I IKTM 
N r115`1V, 

TERMINAL BLOCK 2 

PLUG 2 

Minh 

TERMINAL BLOCK 3 

I M II I I I I 1111 I I I M I 

ir31111111111rllIg.' 
PLUG 3 

1 10 RTIll 

TERMINAL BLOCK 4 

11 LI I I 1 I 11111 I I M II refiiiiimorsirAN 
PLUG 4 

Ira RIV1 

TERMINAL BLOCK 5 

PLUGS 
(HMI 

TERMINAL BLOCK 6 

II II M I I I I 11 I fA 11 11 

2'Z1111111111 X2 
PLUG 6 

110 R11.11 

0 

0 

ESCUTCHEON LAYOUT 

DETAIL T 

noloomio I 

Allow for all 
equipmenl to 
clear mullions 

-`/TITLE 
SWITCHBOARD 
CONSTRUCTION DETAILS 

Sheet 17 
FOR CONSTRUCTION 

SHEET No. I 

BRISBANE WATER DRAW NG No AMEND 

486/5/7-0172-017 A 

C 

E 

1 

G 

U H 

A 
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to 
IS 

z 
at 

11-201 E PD11 Sell Gr., Seal 

to prevent water 

it inadvertent 
ntename personal 

)ARD 

Fk< 

:Aland 
natal 

Aso 

311. Alunirin Sin Shield 
Sun shield corners radix RI5 

30 

CIRCLE 

IS Altsviniuei boss 
central Internal thread Ka 

x 25 311 S/steel 131110(1 Head 
Socket Screws du 
316 S/ste el spring 6 Hal washer 

Securely veld boss into posilion 

tioltsi Screws are not to penetrate cubicle metalwork. 
Boss for sunshields to be 30mm, 

DETAIL B 

(SUN SHIELD MOUNTING TO ENOS, REAR AND DOORS) 

Svitthboardlubitle 

Neoprene Gasket 

60nm wie.t X Ten NA. all round 

Too Aluo.rius Sun Roof 
eloping hen kcal Ix rear 

IS Alunksiun boss 
central internal thread 210 

x 15 316 $/stece Builds Head Socket Screws 
c/a 316 S/steel spring I flat washer 
storing root it a non of 6 positioas. 

Weld boss Into position 

Hole: Screws are not to penetrate cubicle metalwork 

PLINTH 

Plinl hI50 1600901 50 
Aluminium Channel (Part No 6061 T61 

25 

SO16Ox6 angle 
welded all round to plinlh 

Hold dawn bracket 

Alminival plinth base coated with 
BilunasIX 30011 (oat Tar Epos or 

other equal. high boil. sort ace 
tolerant. waterproof protediv coating. 

DETAIL El 

MOLTING DOWN FACILITIES DETAIL) 

(EXTERNAL BRACKET) 

SET UP CUBICLE TO BE LEVEL & PLUMB BEFORE BOLTING TO 

CONCRETE PLINTH USING M12 S/ST EEL CHEMICAL ANCHORS. 

MINIMUM ANCHORAGE 110mm. 

FILL WITH NON-SHRINK GROUT WHERE REQUIRED. 

DETAIL 

sl SUPPORT BRACKET DETAIL) 

Draid 
lh 

ed 
tar 

Insulate bonding 
rail with heat 
shrink 

Fully wadded to tthile 

km oh plate Powder cold 
oulerstAll Mai 

ticket wrens 

Dr8I I Ise terl2s3wwalrel 
ketee had awful suers. 
a washeta 

Never* 
i.4:114:5ffe out Hof 

It PO Gal.wssed vote pce 

10 VS0 URINALS 

Isolated copper 
bonding rail 

Disconnect box 
earth stud 

DETAIL L2 

VSD CABLE EARTHING DETAIL 

DISCONNECT BOX 
10H01011 

DETAIL C 

(SUN ROOF FIXING DETAIL) 

1116 a 7i 316 Sisl te1 Bull en Head 
Socket Screws Ow Neoprene washer 
to Kennt ingress of wale 

Oral 18 clearance hole 
ix cubicle 6 angle 

GSM Antenna 

Neoprene 

Gasketg 

11/-1ISZadAeldttPetally 

Omm Clearance 
to suit 20ino pvc cable gland 

hole in sunroof 
SUNROOF 

Use 6 Off - tit 316 
S/Steel Alan key 
countersunk 
socket screws 

Generator connection 
appliance Adel 

Inclined 
aounlinq plate 
(single sided switchboards 104 
(double sided switchboards to.) 

Isolate rails from (rum GI switchboard 

S/Steel saddle 
secured to 
exposed cable 
screen 

DETAIL 0 

(INCLINED MOUNTING PLATE DETAIL) 

Continuous Seal 
1Sx6ron Neoprene 

SWITCHBOARD 

20mm PVC 
Cable Gland 

Seat by fully 
welding 

DETAIL X 

(GSM ANTENNA MOUNTING DETAIL) 

156 1 20 316 S /steel Pan Head Heal Dreads 
c/a 316 Shltel flat washer 
Scoring plate at 100en intervals 

Inspection/Gland plate Inn 

Thin Sheet Rivet Not 
116 x1.0 316 S/s1 eel 
Flat Head - Closed End 

DETAIL F 

(GLAND/INSPECTION PLATE FIXING DETAIL) 

USW 

50e$Isbon Ahead. Angle 
welded o positioo 

DETAIL D 

(EYE BOLT FIXING DETAIL) 

calms 1i nal Ikea? xhl6 

0 35 x 3 /dunk** prate 
padded to boss lo prevent 
merest of water 

300 
Ito 

I - 30mm x 6.3mm Cu Bulbar per Phase, N E 

3 - 12mm Dia holes per Phase, N & E for cable connections 

To Main Switch Dover 11mm hole for e I ernal generator connection) 

To Generator--- 
Plugs 

O 

0 
cc 

0 

0 

For Port able 
Generator Connection 

0 

0 

0 

O 

co 

0 

-o 

0 

0 
3 

-o 
-o 

O 

O 

DETAIL I 

1-75-1 

(GENERATOR BOLTED CONNECTION) 

(FIT SHROUD AND LABEL) 

(Fit 3nin neoprene gasket between plinth & flange) 
(Fixings 3i6 s/steel bolts, nuts, flat & spring washers) 

DETAIL Z 

ICABLE SUPPORT DETAIL) 

350 

support 1411 in 
lowered posilon 

DETAIL H 

1RTU LAPTOP SUPPORT SHELF) 

100 

/tubber 
edging 

0 

O 

DETAIL P 

(AERIAL FLANGE MOUNTING DE IAIU 

S 

Door stillner 

Supper! shell n 
rased position 

3 

3 

NOTE 

DOORS MUST BE ARTWIDE El ON PlUILIORS TO 

ALLOW FOR All DOORS TO CETI THE FIAT. 105'. 
A NUT OPEN 00CR OUST NOT PREVENT AN 

ADJACENT DOOR FROM GING OPENNED OR CLOSED. 

5 5 

DETAIL K 

(DOOR SUN SHIELD DETAIL) 

7ession seal 

(UNCLE 

Z...". All cable glands installed with 
ronpresvot seal located 
%Alton the cubicle 

1 

r 
PLINTH 

Ensure adequate clearances to 
allow doors to be opened whle 
adjacent doer is fully open. 

DETAIL 6 

((ABLE GLAND INSTALLATION DETAIL) 

DOOR CLEARANCES 
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SJELECTRIC PTY 
LTD 

Queensland 

Ref: Test Certificate P210.doc 

TEST CERTIFICATE 

SJ Electric (Qld) Pty. Ltd. 
19 Elliot Street. 
Albion Qld. 4010 
R.E.C. 7623 

Mention: Wendy Wong 

Level 2 TC Beime Centre, 315 Brunswick Street Mall, Fortitude Valley Q 4006 

Work performed for Brisbane Water at SP210 at Fortitude st Nudgee beach 4014 under contract BW: 
70103-033 (SJO Electric Job Number WT400075) 

Installation Tested / Equipment Tested 
New Pump station switchboard 
New 50mm2 consumer mains 
New main earth 
Earth bonding to main earth link and all switchboard components. 
New pump cabling 

All supporting test sheets attached. 

Test Date 
27/05/10 

For the electrical installation, this certificate certifies that the electrical installation to the extent it is 

affected by the electrical work has been tested to ensure it is electrically safe and is in accordance with 
the requirements of the wiring rules and the electrical safety regulation 2002. C.J. Holmes (endorsee to 
electrical contracting license 7623) 

For the electrical equipment, this certificate certifies that the electrical equipment, to the extent it is 
affected by the electrical work, is electrically safe. C.J. Holmes (endorsee to electrical contracting 
license 7623) 

Signed. 

SP210 Parkland Street Nudgee SPS Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1024 Active 10/12/2014 Page 598 of 598




