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VLF-9' AQUA Drive 
Operating Instructions 27 1. How to Read these Operating Instructions 

FiliklowitSTReacitthese 0 gratin a instiriaions 

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. 
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VLT'8) AQUA Drive 
1. How to Read these Operating Instructions 215 Operating Instructions 

These Operating Instructions will introduce all aspects of your VLT AQUA Drive. 

Available literature for VLT AQUA Drive: 

- Operating Instructions MG.20.MX.YY provide the neccessary information for getting the drive up and running. 

Design Guide MG.20.NX.YY entails technical information about the drive design and customer applications. 

Programming Guide MG.20.OX.YY provides information on how to programme and includes complete parameter descriptions. 

X = Revision number 

YY = Language code 

Danfoss Drives technical literature is also available online at www.danfoss.com/BusinessAreas/DrivesSolutions/Documentations/Technical+Documenta- 

tion. 

1.1.2. Approvals 

CE US 

1.1.3. Symbols 

Symbols used in these Operating Instructions. 

NB! 

Indicates something to be noted by the reader. 

Indicates a general warning. 

Indicates a high-voltage warning. 

Indicates default setting 
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VLT® AQUA Drive 
Operating Instructions 

Lutz:1w' - 

2.1.1. Safety note 

2. Safety 

The voltage of the frequency converter is dangerous whenever connected to mains. Incorrect installation of the motor, frequency 

converter or fieldbus may cause damage to the equipment, serious personal injury or death. Consequently, the instructions in this 

manual, as well as national and local rules and safety regulations, must be complied with. 

Safety Regulations 

1. The frequency converter must be disconnected from mains if repair work is to be carried out. Check that the mains supply has been disconnected 

and that the necessary time has passed before removing motor and mains plugs. 

2. The [STOP/RESET] key on the control panel of the frequency converter does not disconnect the equipment from mains and is thus not to be 

used as a safety switch. 

3. Correct protective earthing 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 earth 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 initialised 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 mains supply while the frequency converter is connected to mains. Check that the mains supply has 

been disconnected and that the necessary time has passed before removing motor and mains plugs. 

7. Please note that the frequency converter has voltage inputs other than 1_1, L2 and L3, when load sharing (linking of DC intermediate circuit) and 

external 24 V DC have been installed. Check that all voltage inputs have been disconnected and that the necessary time has passed before 

commencing repair work. 

Installation at High Altitudes 

By altitudes above 2 km, please contact Danfoss 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 frequency converter is 

connected to mains. 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 [STOP/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 frequency converter, or if a temporary overload or 

a fault in the supply mains or the motor connection ceases. 

Warning: 

Touching the electrical parts may be fatal - even after the equipment has been disconnected from mains. 

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 back up. 
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2. Safety 

2.1.2. General Warning 

VLT' AQUA Drive 
Operating Instructions 

Warning: 

Touching the electrical parts may be fatal - even after the equipment has been disconnected from mains. 

Also make sure that other voltage inputs have been disconnected, (linkage of DC intermediate circuit), as well as the motor connection 

for kinetic back-up. 

Before touching any potentially live parts of the VLT AQUA Drive FC 200, wait at least as follows: 

200 - 240 V, 0.25 - 3.7 kW: wait at least 4 minutes. 

200 - 240 V, 5.5 - 45 kW: wait at least 15 minutes. 

380 - 480 V, 0.37 - 7.5 kW: wait at least 4 minutes. 

380 - 480 V, 11 - 90 kW, wait at least 15 minutes. 

525 - 600 V, 1.1 - 7.5 kW, wait at least 4 minutes. 

525 - 600 V, 110 - 250 kW, wait at least 20 minutes. 

525 - 600 V, 315 - 560 kW, wait at least 30 minutes. 

Shorter time is allowed only if indicated on the nameplate for the specific unit. 

Leakage Current 

The earth leakage current from the VLT AQUA Drive FC 200 exceeds 3.5 mA. According to IEC 61800-5-1 a reinforced Protective Earth 

connection must be ensured by means of: a min. 10mm2 Cu or 16mm2 Al PE-wire or an addtional PE wire - with the same cable cross 

section as the Mains wiring - must be terminated separately. 

Residual Current Device 

This product can cause a D.C. 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 earthing of the VLT AQUA Drive FC 200 and the use of RCD's must always follow national and local regulations. 

2.1.3. Before Commencing Repair Work 

1. Disconnect the frequency converter from mains 

2. Disconnect DC bus terminals 88 and 89 

3. Wait at least the time mentioned in section 2.1.2 

4. Remove motor cable 

2.1.4. Special conditions 

Electrical ratings: 

The rating indicated on the nameplate of the frequency converter is based on a typical 3-phase mains power supply, within the specified voltage, current 

and temperature range, which is expected to be used in most applications. 

The frequency converters also support other special applications, which affect the electrical ratings of the frequency converter. Special 

conditions which 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 VLT" AQUA Drive Design Guide for information about the electrical ratings. 

Installation requirements: 

The overall electrical safety of the frequency converter requires special installation considerations regarding: 

Fuses and circuit breakers for over-current and short-circuit protection 

Selection of power cables (mains, motor, brake, loadsharing 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 VLT`' AQUA Drive Design Guide for information about the installation requirements. 
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VLT' AQUA Drive 
Operating Instructions 

2.1.5. Caution 

2. Safety 

The frequency converter DC link capacitors remain charged after power has been disconnected. To avoid an electrical shock hazard, 

disconnect the frequency converter from the mains before carrying out maintenance. Wait at least as follows before doing service on 

the frequency converter: 

Voltage 

200 - 240 V 

380 - 480 V 

525-600 V 

525-690 V 

Min. Waiting Time 
20 

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 

While the frequency converter is connected to mains, the motor can be started/stopped using digital commands, bus commands, 

references or via the Local Control Panel. 

Disconnect the frequency converter from mains whenever personal safety considerations make it necessary to avoid 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 mains supply, or lost motor connection may cause a 

stopped motor to start. 

2.1.7. Safe Stop of the Frequency Converter (optional) 

For versions fitted with a Safe Stop terminal 37 input, the frequency converter 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 approved suitable for the requirements of Safety Category 3 in EN 954-1. This functionality is called Safe Stop. Prior to integration and 

use of Safe Stop in an installation, a thorough risk analysis on the installation must be carried out 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 of the Operating Instructions are not sufficient for a correct and safe use of the Safe Stop functionality! 

2 
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2. Safety 
VLT(8) AQUA Drive 

Operating Instructions 
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2.1.8. IT Mains 

IT Mains 

Do not connect 400 V frequency converters with RFI-filters to mains supplies with a voltage between phase and earth of more than 

440 V. 

For IT mains and delta earth (grounded leg), mains voltage may exceed 440 V between phase and earth. 

par. 14-50 RFI Filter can be used to disconnect the internal RFI capacitiors from the RFI filter to ground. If this is done it will reduce the RFI performance 

to A2 level. 

2.1.9. Software Version and Approvals 

CE 

VLT AQUA Drive 

Software version: 1.24 

US 
This manual can be used with all VLT AQUA Drive frequency converters with software version 1.24, 

The software version number can be found in parameter 15-43. 
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VLr AQUA Drive 
Operating Instructions 

2.1.10. Disposal Instruction 

2. Safety 

Equipment containing electrical components must 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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3. Introduction 
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VLT® AQUA Drive 
Operating Instructions 3. Introduction 

O. Introduction 

3.1. Introduction 

3.1.1. Type Code String 

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 0 2 P H )(Ix x1xA sci D 
1301:IA484.10 

Description Pos Possible choice 

Prod uct gro00 8L'VLT,Sehes'- 1 FC '202',J. l. ,. 
Power rating 8-10 0.25 - 630 kW 
Number of phases 1 Three phases (T) ': 

Mains voltage 11-12 

52: 220-240 VAC single phase 
54: 380-480 VAC single phase 
T 2: 200-240 VAC 
T 4: 380-480 VAC 
T 6: 525-600 VAC 
T 7: 525-690 VAC 

Enclosure - 

'' 

' 

13-15 , 

E20 1P20 : - 

E21 IP 21 /NEMA-Type -1 

E55 IP`5,5/NEMA Type'12 1"`" ' 
E2M IF21/NEMA TA:m:1 w/mains shield 
E5M IP 55 /NEMA Type'12 w/mains shield 
E66^ IP66 ''': ,- -- - . 

F21 IP21 kit without backplate -' - 
621 IP21,kit with backplate 
P20 IP20/Chassis with backplate ''.. 

F.,21.` IP21/NEMA Type 1 w/backplate 
R55 'IP55/NEMA Type 12 w/bad(plate ` 

` 

RFI filter 16-17 

HX: No RFI filter 
Hl: RFI filter class Al/B 
H2: RFI filter class A2 
H3: RFI filter class Al/B (reduced cable length) 
H4 RFI filter class A2/A1 

Brake 

' 

18 ': 

X No'brake,thoppar included " 
8 Brake chopper induiiid 
f,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 PCB'.. 20 X:';No coated PCB ,, 
% 

C: Coated :PCB ' 

Mains option 21 

D: Loadsharing 
X: No Mains disconnect switch 
1: With Mains disconnect switch 
8: Mains Disconnect + Loadsharing 

Adaptation 22 " Reserved 

Adaptation 23 Reserved 
SaftWare'release ' 24-27 : .Actual 'Software 
Software language 28 

A options ' 29-30 
AX:rdo:options - ' 

`AO: MCA 101 Proflbus DP, V1 
, 

A4: MCA 104 DeviceNet 

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 

CO optioiis'MCO 33,34 06;Neoptions,:- 
C1 options 35 X: No options 
CiiptiorFSciffWare "' 36-37. )0tirStaridard seftWare' : 

D options 38-39 
DX: No option 
DO: DC back-up 

The :raritrUSlOptioris are described furtri,_ iri the li T AQUA,Diive:Design Guide 

Table 3.1: Type code description. 
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3. Introduction 

3.1.2. Frequency Converter Identification 

VLT® AQUA Drive 
Operating Instructions 

Below is an example of an identification label. This label is situated on the frequency converter and shows the type and options fitted to the unit. See 

table 2.1 for details of how to read theType code string (T/C). 

UI - 

ui.o , 
_ www danfoss coin 

T/C FC-202 iii5TiT4e2tHIXO)Dicia>cOIXAX8ie 

P/N 131 87,82 8/N `040650d356 ' 

IN 243,40,4118VSO/i0 H2 5505 A.: 

3400.VNT01000 Hz 109/105 A 73 4/72 7 kVA 
:Ty pi IP2t Iamb '481C/1 3E: 

Llsitd 748i GI 4425i 1nd GODU EA 
5,54 Mina+ for prettise - 

CAUTION: 
SEE fruktnutt /VOIR MANUEL 

ARNING: 
51701110 CHARGE DO -NOT TOUCH u NT1 L 
IS nilp AFTER DISCONNECTION 
`CHARGE RESIOLIELLE, ATTENOFTE 
15 min' APRES DECONNETDON 

1308/.437.10 

Illustration 3.1: This example shows an identification label for 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: SI-units: I-P units: 
Adeleration '' rivisz 

ft:62 
American wire gauge AWG 

rArit.9..;;Tt_jilie 

°C 

AutOrnaticittitO 
Celsius 
Current P 

!um Current limit 

I ' Energy: .. Wm ' ft-lb, Btu . 

°F Fahrenheit 

1E. Frequency Converter 
Frequency Hz Hz 

IkHz :" : Kilohertz , 

LCP Local Control Panel 
Milliamper e 

. -.'.:-.-....=-", '''''' 
ms 

..--,:.,,,..---..:-.. 
Millisecond 

imin Minute 
MCT Motion Control Tool 
MTYPE '. - :: ... . Motor Type Dependent 
Nm Newton Metres -lbs 

Inn Nominal motor current 
fm N Nominal motor frequency 
P Nominal motor power. ,ra, 

UMM Nominal motor voltage 
ipar. Parameter: 
PELV Protective Extra Low Voltage 

1 ' :Power : 

, W Btu/hr, hp J 
Pressure Pa = N 2 p...slysf, ft of water 

ilury : Rated Inverter Output current .- 

RPM Revolutions Per Minute 
5 ' SizeRelagd ' ' 

Temperature 
I Time 's 
TI.D4 Tor9ue limit 

1- Voltage VW V 

Table 3.2: Abbreviation and Standards table . 
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VLT® AQUA Drive 
Operating Instructions 

4.1. Before starting 

4.1.1. Checklist 

4. Mechanical installation 

When unpacking the frequency converter, ensure that the unit is undamaged and complete. Use the following table to identify the packaging: 

Enclosure A2 A3 AS B1/B3 B2/B4 Cl/C3 C2/C4 

type: (IP 20/ 21) (IP 20/21) (IP 55/ 66) (1P20/ 21/ 55/ 66) (IP20/ 21/ 55/66) (1P20/21/ 55/66) (1P20/21/ 55/66) 

ASIIIIIINkir 

.1.04 
, 1111 

uo, 

110Will0 

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 0.75-4.0 5.5-7.5 0.75-7.5 

11-18:5 22-37 45-55 75-90 

Table 4.1: Unpacking table 

Please note that a selection of screwdrivers (philips or cross-thread screwdriver and torx), a side-cutter, drill and knife is also recommended to have 

handy for unpacking and mounting the frequency converter. The packaging for these enclosures contains, as shown: Accessories bag(s), documentation 

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 AS B1 B2 B3 B4 Cl C2 C3 C4 

_ 
. 

. - 

I 

, 1 

. 
.7. 

. 

. 

1P20/21 IP20/21 IP55/66 IP21/55/66 IP21/55/66 IP20 1P20 IP21/55/66 IP21/55/66 IP20 IP20 

1. **- e -.- 7 I ' C:1 Inn 

ii 
-..- 

e-- 

f 

a 

_ 

ij -J 
ixem.a.11 

1306A715.10 

Accessory bags containing necessary brackets, screws and connectors are included with the drives upon delivery. Top and bottom mounting holes. (C3+C4 only) 

All measurements in mm. 
* A5 in IP55/66 only! 
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4.2.2. M -- ----- --- - ---- -- -- - - - 
Mechanical dimensions 

iFraine sizelkW): A2.. L A3 
3.7 

5.5-7.5 
0.75-7.5 

AS 
0.25-3.7 
0.37-7.5 
0.75-7.5 

B1 L 82 B3 
5.5-11 
11-18.5 
11-18.5 

B4 
15-18.5 
22-37 
22-37 

Cl.'...;; 

18.5-30 
37-55 
37-55 

C2 
37-45 
75-90 
75-90 

:173..... 

22-30 
45-55 
45-55 

C4 
37-45 
75-90 
75-90 

200-240 V 
380-480 V 

525-600 V 

0.25-3.0 
0.37-4.0 

- 

5.5-11 
11-18.5 
11-18.5 

15 
22-30 
22-30 

IP 

NEMA '' ',..Chassii. 
21 

-Type 1 

20 , 

Chassi' 
, -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 , 

CI-6ssis :4 

. 20 :,' 
Chassis 

Height (mm) 
'Entlt&re A" 246 372 24 372 420 480 6S6 250 ..117460 680 770 490 609 . 

..with de-couoling_plate A2 374 - 374 - - - - 419 595 - - 630 800 

Back plate 'Al 279 375 f. 268 375 420 480 ,p50 399 527 ", 680 550 660 

Distance L.,,, fl ii 11-1t, holes 350 2S° 350 402 454 014 380 4.7 521 631 

Widttilinni)r 
Enclosure 1)u 1 242 1r2 31 308 308 370 

With one,C.optn Li 

B '../u 

170 

130 
170 
120 4L -I 

247 
24 2 

2 5 

1 u 5 

241+ 

231 

308 1 308 370 

Back plate 308 308 370 

DistStice;between mount. holes 0 l770:..,, 110 110 115 _ 210 210 140 2170 272 330 

Depth (mm) 
WitholkoPtiOn A/B 205 205 )0 260 760 248 244 I'l , 333 

333 With option A/B 220 22n on 260 264 262 332 
_333 

333 

.Screw .holes (mm) 
8.0 

Mari r o 

Diameter e e 

_ 1 1 

5.5 5.5 
1 

5.5 
11 

5.5 
12 

0.5 
1; 
9 

1 

9 

,_12 
6.8 6.5 

,p 

9.0 9.0 8.5 8.5 
9.'. -7 7.9 15 - - 9.R 9:P 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 enclosurewill vary witfi'clifferent options installed 
,The free space requirements are above and beloW the bare enclosure height measurement A See section 3":2,3 for further information 

0< 
-o 

--i 

E0 > 0 C 
> 

cn 0 
rt 

2 

0 
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4. Mechanical installation 

4.2.3. Mechanical mounting 

)a VLT® AQUA Drive 
Operating Instructions 

All IP20 enclosure sizes as well as IP21/ IP55 enclosure sizes except A2 and A3 allow side-by-side installation. 

If the IP 21 Enclosure kit (130B1122 or 130B1123) is used on enclosure A2 or A3, there must be a clearance between the drives of min. 50 mm. 

For optimal cooling conditions allow a free air passage above and below the frequency converter. See table below. 

Air passage for different enclosures 

Enclo- 
;sure 

A2 A3 131 B3 Cl C2 C3 

a (mm): 

yb(mm) 

100 

100 

100 

100 

100 

100 

200 

200 

200 

--200 

200 

200' 

200 

200 

200 

200 

225 

225 

200 

200 

225 

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 frequency converter. Retighten all four screws. 

Table 4.2: Mounting frame sizes AS, 61, B2, B3, 64, Cl, C2, C3 and C4 on a non-solid back wall, the drive must be provided with a back plate A due 

to insufficient cooling air over the heat sink. 
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VLT' AQUA Drive 
Operating Instructions 4. Mechanical installation 

Illustration 4.1: With heavier drives, 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. 

4.2.4. Safety Requirements of Mechanical Installation 

Pay attention to the requirements that apply to integration and field mounting kit. Observe the information in the list to avoid serious 

damage or injury, especially when installing large units. 

The frequency converter is cooled by means of 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 

frequency converterand 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 45 °C - 55 ° C, derating of the frequency converter will become relevant, see Derating for Ambient 

Temperature. 

The service life of the frequency converter 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 frequency converter series , VLT Aqua Drive and . 

In order to increase heatsink cooling and reduce panel depth, the frequency converter may be mounted in a through panel. Furthermore the in-built fan 

can then be removed. 

The kit is available for enclosures AS through C2. 

NB! 

This kit cannot be used with cast front covers. No cover or imminent plastic cover must be used instead. 
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4. Mechanical installation gtrj VIX-8) AQUA Drive 
Operating Instructions 

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.H1. YY, where yy=language code. 
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VLr AQUA Drive 
Operating Instructions 

0 

5.1. How to connect 

5.1.1. Cables General 

5. Electrical installation 

NB! 

Always comply with national and local regulations on cable cross-sections. 

Details of terminal tightening torques. 

Power (kW) Torque (Nm) 

..Enclosure 200;240.V 380 -480 V - - 525-600 V 
, . ...., .. 

, 
Line s: ." Motor' .", 

connet- ' 
- - .- 

. 

Brake ,,, 
.. , .... 

°1elay-'' 

42 (1 75 - 3 0.37 - 4.0 0.75 - 4.0 1.8 1.8 1.8 18 3 06 

A5 
3.7 5 5 =: 7:5: .5'..5,,,7_7.5 

0.75 - 7.5 
1.8 1 8 1.8 1 

1.8 3 

(i. 

0.6 
_J. 

0.25 - 3.7 0.37 - 7.5 I 1.8 1.8 1.8 
Ul S95 - 11 11 - 18.5 1.8 1; _1.5 

3.7 
3 7 i:1__.. 

15 

3 

3 

0.6 i 

82 
- 

15 

22 
30 

- 4.5 
4.52) 

4.5 

4.52) 
3.7 
3.7 

',,-,_ 

45 

0.6 
0.6 

. 

fF 
11 

L 
P4 

1 

_55 :_i i_. 
14 -iF5 

45 

11 - 1875 
18 5 - 37 

11 - 185 ' 

18 5 - 17 
X1.5 

45 
__1:13 

45 
_37 - 55_ 

7 

c:1 

__IC, 
11 

4 

_1 

14 

24 

14 

14 

10 

1 

C4 

18:5-7".36,8, 

30 - 45 
, 37° 

55 - 90 
37 ,55- ,,, 
55 - 90 

0 

14/24' 
10 

14/24' 
19 

14 

_1 
14 3 

1-' 
0.6 

Table 5.1: Tightening of terminals 

1. For different cable dimensions x/y where x595 mm2 and ya95 mm2. 

2. Cable dimensions above 18.5 kW a 35 mm2 and below 22 kW s 10 mm2 

5.1.2. Enclosure Knock-outs 

Illustration 5.1: Cable entry holes for enclosure B1. The suggested use Illustration 5.2: Cable entry holes for enclosure B2. The suggested use 

of the holes are purely recommendations and other solutions are pos- of the holes are purely recommendations and other solutions are pos- 

sible. sible. 
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5. Electrical installation 

Illustration 5.3: Cable entry holes for enclosure Cl. The suggested use 

of the holes are purely recommendations and other solutions are pos- 

sible. 

5.1.3. Fuses 

VLT® AQUA Drive 
Operating Instructions 

Illustration 5.4: Cable entry holes for enclosure C2. The suggested use 

of the holes are purely recommendations and other solutions are pos- 

sible. 

Branch circuit protection: 

In order to protect the installation against electrical and fire hazard, all branch circuits in an installation, switch gear, machines etc., must be shortcircuit 

and overcurrent protected according to the national/international regulations. 

Short circuit protection 

The frequency converter must be protected against short-circuit to avoid electrical or fire hazard. Danfoss recommends using the fuses mentioned in 

tables 4.3 and 4.4 to protect service personnel or other equipment in case of an internal failure in the unit. The frequency converter provides full short 

circuit protection in case of a short-circuit on the motor output. 

Over-current protection: 

Provide overload protection to avoid fire hazard due to overheating of the cables in the installation. Over current protection must always be carried out 

according to national regulations. The frequency converter is equipped with an internal over current protection that can be used for upstream overload 

protection (UL-applications excluded). See par. 4-18. Fuses must be designed for protection in a circuit capable of supplying a maximum of 100,000 

Arms (symmetrical), 500 V/600 V maximum. 

Non UL compliance 

If UL/cUL is not to be complied with, Danfoss recommends using the fuses mentioned in table 4.2, which will ensure compliance with EN50178: 

In case of malfunction, not following the recommendation may result in unnecessary damage to the frequency converter. 

Frequency converter Max fuse size Voltage Type 
1200:240 V 
11(25-1K1 ,'` 16A1 , 200-240 V typ_tgG , 

1K5 16A' 200-240 V type gG 

3K1 

:00 -240 V type gG 

77A, 700-240 V type gG 

_ 

51(5 

35A' _i10-240 V type gG 

50A1 ±0 -240 V rape gG 

111i 

63A' _,J0-240 V type gG 

63A' ,j10-240 V 

1`0, 80A, 200-Z40 V tYPIL.gt 
18K5 125A1 _,10-240 V type g(-, 

FilIT 
30k 

125Ai 

160A1 

1C)0-240 V ;,....Ltypeg( , 

type g( .,-10-240 V 

...,._,.. 200P1 200-290.,y 
4511 

380-480 V , 

250A1 200-240 V 

_type_a_E 

type aR 

[K37.-1K5 10A1 380-480 V type gG ' 

2K2 1, ' 20A1 380-480 V type gG 

5K` i. 

11K 
_ 2AI '80-18C v tY1)OL 

type g( 63A' 
151,. 

18K 

63A1 

63A' 
-4,-,0 ',.. tYpe gfi___ 

type gC X30 -480 V 

.12r 63A1 ',,-,0-480 V type gC 
30K 

E( 
45K 

r55T, 

75K 

-( Mi 

- A' ' -0-480 V type gG 

ic0A ';:-,0-480 V type gG 

25_01,, 

',,0-480 V type g(, 
,0-480 V 

. -0-480 V 

rge.aR __380-480-V 

Table 5.2: Non UL fuses 200 V to 480 V 

1) Max. fuses - see national/international regulations for selecting an applicable fuse size. 
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VLr'' AQUA Drive 
Operating Instructions 

UL Compliance 

5. Electrical installation 

Frequency 
converter 

Bussmann Bussmann Bussmann SIBA Littel fuse 
Ferraz 

Shawmut 
Ferraz 

Shawmut 
110 6; i;i0 v , 

Type Type RK1 Type) Type T Type RK1 Type RK1 Type CC Type Net 
KIN-Rift 315.5'10' 13N-10 T-01.17906;91 L r: : p 1o_ .;-1 M:(210 i 0 r 

1K5 F TN-Rl5 1r5 IT 1111-15 71-1-9n6-015 
_F 

1. Lr; P15 ATM PIS k 

L.Zic _ 
KIN 02("1 _ SKS-. 55N 20 0112406-02(1 KLN:,R2kk AIM 1420 1 

31(0 KM 5125 1111 :5 21,6-025 r Lr; P:' A Fri P2E 0 - 

17c--- T 10 1-'30 
, 

550-00 512106-030 _ F.LNTyki Al M.P.-5k5 I" 
. 

5K5 K I rl Ph 0 SF S Su ; i;; ,i1 5 111:40 n,.r, r LN Phil, 

SKI 5Q_ Sill±P ,.n1.21(ibino P00-1550 0 ,AP -500 
11K 

____ri-Nek,C) 
KTN H 21 SF '1 60 1111 ,,,,:l t LN H, r 

115K_ .PTN: f- SO JKS )8.0..) .LirJ-_.-)(1 ,01.1000 - _KLN)::3.0 2F0ii0k: 1 

18K5 1. TN HI. 5 1P0-1 I': 1111-125 202:0110 121 11; I25 'K 1250 

POW 012T J KS I 11N 121 0 2S:122 KLO-J1125 R 7 
30K FWX-150 2028220-150 L25S-150 A25)(7150 

, __FrOix 201) )2822020i) LJL555,200 ' 'Sk ?0 .',...L..........,-.....r) 

45K FWX-250 - - 2028220-250 L25S-250 A25X-250 

Table 5.3: UL fuses 200 - 240 V 

Frequency 
converter 

Bussmann Bussmann Bussmann SIBA Littel fuse 
Ferraz- 

Shawmut 
Ferraz 

Shawmut 

1.380:44so25600..,v:: 
kW Type RK1 11.,1201 1 1,, pe T 1-',i2H RK1 

5017 00E-NI 
1,61 f- 1 

PLS-PL 

-R, psi :0 
ATM RU AuK -UR ii<37,4::11P1. - KTSLR6 SKS 

s - 
-6 111-1 

1K5-2K2 KTS-R10 IF 2-1u I in- Di ,,7010-010 h. k0-kl,) .,',in-H;1 ',L,r -100 

311:r KTS R15 S PS- 15 155 15 Se17406-11)16 KISiR16 ATM Pit. APP 1651 

4K0 K Vok DJ 3 l 01790C-1120 KLS-R20 ATM-P2i) F ' 
AP K F 7 lac K7rS-R25 ?KO- 25 ;:. ) 501.790))), -021 KLS4R2E) ATM R2 

71(5 

[n. 
KTS-R30 1K 1 30 1 50 50124067932 KLS-R30 ,1, I M p H 00K 30R 

P1S-P10 1 K - -1, J 515-40 50000(2 L4( 
5014006-040 

KL.S4124!)) A6K-400 -1 

15K 175 F. 10 1-4° 115-40 KLS-R4i1 A6K-40R 
Kill 1100 SKI 50 1 T, 50 014006)=050 PLO H 01 

22K CH p,,c1 
) 5014006-0K r LIP PC All P 

-1 IMF KIS: IR .=.:( K i-50 11507D 2028220-100 _KL.S4RD2 cr _ 

37K P15 0 11° 0 1 HI 111- 00 
_ 

2028220-121 r.LS-R100 
.,M R I-5niOil S 5:150 20282201125 _KLS:r11125_ 

KLS-R150 
,6r-12 P 

AoL-lOOP 55K 

1.51" 

___K"k0 

KI L -1:1.SC: 

r WI - L20 

i r ', 11.2' 1 1::128220-161 

'"777.ifoT852-C20(_ L50Sir22.5 A50.2..L.)2I-.__ ___; 

90K FWH-250 - - 2028220-250 L50S-250 A50-P250 

Table 5.4: UL fuses 380 - 600 V 

KTS-fuses from Bussmann may substitute KIN for 240 V frequency converters. 

FWH-fuses from Bussmann may substitute FWX for 240 V frequency converters. 

KLSR fuses from LITTEL FUSE may substitute KLNR fuses for 240 V frequency converters. 

L5OS fuses from LITTEL FUSE may substitute L505 fuses for 240 V frequency converters. 

A6KR fuses from FERRAZ SHAWMUT may substitute A2KR for 240 V frequency converters. 

A5OX fuses from FERRAZ SHAWMUT may substitute A25X for 240 V frequency converters. 

5.1.4. Earthing and IT mains 

The earth connection cable cross section must be at least 10 mm2 or 2 rated mains wires terminated separately according to EN 50178 

Or IEC 61800-5-1 unless national regulations specify differently. Always comply with national and local regulations on cable cross- 

sections. 

The mains is connected to the main disconnect switch if this is included. 

NB! 

Check that mains voltage corresponds to the mains voltage of the frequency converter name plate. 
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5. Electrical installation 
VLT® AQUA Drive 

Operating Instructions 

Illustration 5.5: Terminals for mains and earthing. 

IT Mains 

Do not connect 400 V frequency converters with RFI-filters to mains supplies with a voltage between phase and earth of more than 

440 V. 

For IT mains and delta earth (grounded leg), mains voltage may exceed 440 V between phase and earth. 
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5.1.5. Mains wiring overview 
Enclosure: 

A2 
( P 20/IP 21) 

A3 
(IP 20/IP 21) 

AS 

( P 55/IP 66) 

B1 

(IP 2166I6)) 

66) 

B2 

(IP 2166I6)) 

66) 

B3 

(IP 20) 
B4 

(IP 20) 
Cl 

(IP 21/IP 55/66) 
C2 

( P 21/IP 55/66) 
C3 

(IP 20) 
C4 

(IP20) 

ta. 

_ 

...... 

...... 

. ....... 

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 

Goto: 5.1.6 5.1.7 5.1.8 5.1.9 5.1.10 

Table 5.5: Mains wiring table. 
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5. Electrical installation 

5.1.6. Mains connection for A2 and A3 

VLT® AQUA Drive 
Operating Instructions 

Illustration 5.6: First mount the two screws on the mounting plate, slide it into place and tighten fully. 

Illustration 5.7: When mounting cables, first mount and tighten earth cable. 

The earth connection cable cross section must be at least 10 mm2 or 2 rated mains wires terminated separately according to EN 50178/ 

IEC 61800-5-1: 
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VLr AQUA Drive 
Operating Instructions 5. Electrical installation 

130BA263.10 

Illustration 5.8: Then mount mains plug and tighten wires. 

Illustration 5.9: Finally tighten support bracket on mains wires. 
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5. Electrical installation 

5.1.7. Mains connection for A5 

VLT® AQUA Drive 
Operating Instructions 

Illustration 5.10: How to connect to mains and earthing without mains disconnect switch. Note that a cable clamp is used. 

Illustration 5.11: How to connect to mains and earthing with mains disconnect switch. 
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VI:f' AQUA Drive 
Operating Instructions 

5.1.8. Mains connection for B1, B2 and B3 

74,-0--Li 

Illustration 5.12: How to connect to mains and earthing for B1 and B2 

5. Electrical installation 

Illustration 5.13: How to connect to mains and earthing for B3 without 

RFI. 

Illustration 5.14: How to connect to mains and earthing for B3 with RFI. 

NB! 

For correct cable dimensions please see the section General Specifications at the back of this manual. 
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5. Electrical installation 

5.1.9. Mains connection for B4, Cl and C2 

Illustration 5.15: How to connect to mains and earthing for B4. 

5.1.10. Mains connection for C3 and C4 

Illustration 5.17: How to connect C3 to mains and earthing. 

5.1.11. How to connect motor - foreword 

VLT® AQUA Drive 
Operating Instructions 

Illustration 5.16: How to connect to mains and earthing for Cl and C2. 

Illustration 5.18: How to connect C4 to mains and earthing. 

See section General Specifications for correct dimensioning of motor cable cross-section and length. 

Use a screened/armoured motor cable to comply with EMC emission specifications (or install the cable in metal conduit). 

Keep the motor cable as short as possible to reduce the noise level and leakage currents. 

Connect the motor cable screen/armour to both the decoupling plate of the frequency converter and to the metal of the motor. (Same applies 

to both ends of metal conduit if used instead of screen.) 

Make the screen connections with the largest possible surface area (cable clamp or by using an EMC cable gland). This is done by using the 

supplied installation devices in the frequency converter. 

Avoid terminating the screen by twisting the ends (pigtails), as this will spoil high frequency screening effects. 

If it is necessary to break the continuity of the screen 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 frequency converter 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, and the cable length must be reduced correspondingly. 
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VLT® AQUA Drive 
Operating Instructions 5. Electrical installation 

Switching frequency 

When frequency converters 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 instruction in par. 14-01 Switching Frequency. 

Precautions while using Aluminium conductors 

Aluminium conductors are not recommended for cable cross sections below 35 mm2. Terminals can accept aluminium conductors but the conductor 

surface has to be clean and the oxidation must be removed and 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 aluminium. It is crucial to ensure the connection makes 

a gas tight joint, otherwise the aluminium surface will oxidize again. 

All types of three-phase asynchronous standard motors can be connected 

to the frequency converter. Normally, small motors are star-connected 

(230/400 V, D/Y). Large motors are delta-connected (400/690 V, D/Y). 

Refer to the motor name plate for correct connection mode and voltage. 

U V W 
0 0 0 0 0 0 

U V W 

1 I 1 
96 97 98 96 97 98 

Y A 

Illustration 5.19: Terminals for motor connection 

NB! 

In motors without phase insulation paper or other insulation reinforcement suitable for operation with voltage supply (such as a fre- 

quency converter), fit a sine-wave filter on the output of the frequency converter. (Motors that comply with IEC 60034-17 do not require 

an Sine-wave filter). 

No. 96 I 97 98 Motor voltage 0-100% of mains voltage. 

1 

V 

V1 

3 cableS:aiie-OfaiitOr 

6 cables out of motor, Delta-connected 
"U2 

ii. 6 cables out of motoLcStar:connected 
'.ii U&N/2;1_N_Ltb_b_iriterciNfriected,,Fp;lra_til , 

(optional terminal block) 

I N EartWthririedion 
PE I 

Table 5.6: 3 and 6 cable motor connection. 
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5.1.12. Motor wiring overview 
Enclosure: 

A2 

(IP 20/IP 21) 
A3 

(IP 20/IP 21) 
A5 

(IP 55/IP 66) 

B1 

IP 21/IP 55/ 
IP 66) 

B2 
(IP 21/IP 55/ 

IP 66) 

,. 

: - 

*me 

B3 

(IP 20) 
B4 

(IP 20) 

M 

I 

...... 

Cl 
(IP 21/IP 55/66) 

C2 
(IP 21/IP 55/66) 

C3 
(IP 20) 

C4 
(IP20) 

...... 

Itono.iuo MAJ. di a 

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 
Goto: 5.1.13 5.1.14 5.1.15 5.1.16 5.1.17 5.1.18 

Table 5.7: Motor wiring table. 
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VI:r AQUA Drive 
Operating Instructions 

5.1.13. Motor connection for A2 and A3 

Follow these drawings step by step for connecting the motor to the frequency converter. 

5. Electrical installation 

Illustration 5.20: First terminate the motor earth, then place motor U, V and W wires in plug and tighten. 

Illustration 5.21: Mount cable clamp to ensure 360 degree connection between chassis and screen, note the outer insulation of the motor cable is 

removed under the clamp. 
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5. Electrical installation 

5.1.14. Motor connection for A5 

VLT® AQUA Drive 
Operating Instructions 

Illustration 5.22: First terminate the motor earth, then place motor U, V and W wires in terminal and tighten. Please ensure that the outer insulation 

of the motor cable is removed under the EMC clamp. 

5.1.15. Motor connection for B1 and B2 

Illustration 5.23: First terminate the motor earth, then Place motor U, V and W wires in terminal and tighten. Please ensure that the outer insulation 

of the motor cable is removed under the EMC clamp. 
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VLr AQUA Drive 
Operating Instructions 

5.1.16. Motor connection for B3 and B4 

Illustration 5.24: First terminate the motor earth, then Place motor U, 

V and W wires in terminal and tighten. Please ensure that the outer 

insulation of the motor cable is removed under the EMC clamp. 

5.1.17. Motor connection for Cl and C2 

5. Electrical installation 

Illustration 5.25: First terminate the motor earth, then Place motor U, 

V and W wires in terminal and tighten. Please ensure that the outer 

insulation of the motor cable is removed under the EMC clamp. 

Illustration 5.26: First terminate the motor earth, then Place motor U, V and W wires in terminal 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. Motor connection for C3 and C4 

Illustration 5.27: First terminate the motor earth, then Place motor U, 

V and W wires in terminal and tighten. Please ensure that the outer 

insulation of the motor cable is removed under the EMC clamp. 

5.1.19. DC bus connection 

VLT® AQUA Drive 
Operating Instructions 

Illustration 5.28: First terminate the motor earth, then Place motor U, 

V and W wires in terminal and tighten. Please ensure that the outer 

insulation of the motor cable is removed under the EMC clamp. 

The DC bus terminal is used for DC back-up, with the intermediate circuit being supplied from an external source. 

Terminal numbers used: 88, 89 

Illustration 5.29: DC bus connections for enclosure B3. 

34 

Illustration 5.30: DC bus connections for enclosure B4. 
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VLr AQUA Drive 
Operating Instructions 

Illustration 5.31: DC bus connections for enclosure C3. 

Please contact Danfoss if you require further information. 

5.1.20. Brake Connection Option 

The connection cable to the brake resistor must be screened/armoured. 

5. Electrical installation 

Illustration 5.32: DC bus connections for enclosure enclosure C4. 

Enclosure A+B+C+D+F A+B+C+D+F 
NCI'S kefigat, r 3: 
Terminals R- R+ 

NB! 

Dynamic brake calls for extra equipment and safety considerations. For further information, please contact Danfoss. 

1. Use cable clamps to connect the screen to the metal cabinet of the frequency converter and to the decoupling plate of the brake resistor. 

2. Dimension the cross-section of the brake cable to match the brake current. 

NB! 

Voltages up to 975 V DC (@ 600 V AC) may occur between the terminals. 

Illustration 5.33: Brake connection terminal for B3. Illustration 5,34: Brake connection terminal for B4. 
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5. Electrical installation 

Illustration 5.35: Brake connection terminal for C3. 

VLT® AQUA Drive 
Operating Instructions 

Illustration 5.36: Brake connection terminal for C4. 

NB! 

If a short circuit in the brake IGBT occurs, prevent power dissipation in the brake resistor by using a mains switch or contactor to 

disconnect the mains for the frequency converter. Only the frequency converter shall control the contactor. 

5.1.21. Relay Connection 

To set relay output, see par. group 5-4* Relays. 
No. 01 - 02 make (normally open) 

f .01 ff: 03 bieakIniiiiiiblIklo'Sa, 
04 - 05 make (normally open) 

' 04,-:06 ' bi'eak:(hormallklosed) 

130BA029.12 

Terminals for relay connection 
(A2 and A3 enclosures). 

Terminals for relay connection 
(A5, B1 and B2 enclosures). 
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VLr AQUA Drive 
Operating Instructions 5. Electrical installation 

13 DO A 391.12 

Illustration 5.37: 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. 

Illustration 5.38: Terminals for relay connections for 83. Only one knock-out is fitted from the factory. 
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5. Electrical installation 
VLT® AQUA Drive 

Operating Instructions 

Illustration 5.39: Terminals for relay connections for B4. 

Illustration 5.40: Terminals for relay connections for C3 and C4. Located in the upper right corner of the frequency converter. 

5.1.22. Relay Output 

Relay 1 

Terminal 01: common 

Terminal 02: normal open 240 V AC 

Terminal 03: normal closed 240 V AC 

Relay 2 

Terminal 04: common 

Terminal 05: normal open 400 V AC 

Terminal 06: 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. 

5.1.23. Wiring Example and Testing 

The following section describes how to terminate control wires and how to access them. For an explanation of the function, programming and wiring of 

the control terminals, please see chapter, How to programme the frequency converter. 
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vo,g, AQUA Drive 
Operating Instructions 

5.1.24. Access to Control Terminals 

All terminals to the control cables are located underneath the terminal 

cover on the front of the frequency converter. Remove the terminal cover 

with a screwdriver. 

Remove front-cover to access control terminals. When replacing the 

front-cover, please ensure proper fastening by applying a torque of 2 Nm. 

5. Electrical installation 

13081248 

Illustration 5.41: Access to control terminals for A2, A3, B3, B4, C3 and 

C4 enclosures 

Illustration 5.42: Access to control terminals for A5, Bl, B2, Cl and C2 

enclosures 
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5. Electrical installation 

5.1.25. 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. 

5.1.26. Control Cable Clamp 

1. Use a clamp from the accessory bag to connect screen to fre- 

quency converter decoupling plate for control cables. 

See section entitled Earthing of Screened/Armoured Control Cab /es for 

the correct termination of control cables. 

40 

VLT® AQUA Drive 
Operating Instructions 

Illustration 5.43: Control terminals (all endosures) 

Illustration 5.44: Control cable clamp. 
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VLr AQUA Drive 
Operating Instructions 

5.1.27. Electrical Installation and Control Cables 

5. Electrical installation 

3 Phose 
power 
input 

DC bus 

+10Vdc 

91 

GEHM. 
93 ® El H 92 1111P112111UMMIn' 
95 PE (0 

PE 99 

88 (- 
89 (+) 

50 (+10 V OUT) 

0-10Vdc E 
0/4-20 mA 

r (- - 
0-10Vdc 

(9 54 (A IN) 

0/4-20 mA 
®55 (COM A IN) - - - - ,' \ ,s, 

/ ,, / 
12 (+24V OUT) 1 

1 
1 

/ \ / \ 

I 
1 ' I "' 13 

1 1 *---ITS 11;,--7, 
IN) 

-1=---4,..._1 - 24V (NPN) 
OV (PNP) 

I I I 10 24V (NPN) 
19 (D IN) 

I 
I 

I 
I 

OV (PNP) 

-1---I 

-1-t"--t 
I 

---1,4 0 IN) - 24V (NPN) 
2/ (D Pt/OUT) i-_- --, OV (PNP) 

I 24V, 

(5) 53 (A IN) 
S201 _ 

2 
5202 

NI 2 

Switch Mode 
Power Supply 
10Vdc 24Vdc 
15mA 130/200mA 

ON=0-20mA 
OFF=0-10V 

(+24V OUT) - P 5-00 

29 (D IN /OUT) 
NMI - 24V (NPN) 

OV (PNP) 

(NPN) 
I I 

32 (D IN) OV (PNP) - 24V (NPN) S 
I 33 (D IN 

I I I i 

I 
1 

I 
I 

* 
\ 37 (0 IN) 

OV (PNP) 

r - 

S801 

2 

5V 

(Rt.) 82 Brake 
resistor 

(R-) 81 

rI'Yl 03S 

C72(5) 

01 

240Vac. 2A 

'dolor 

relay2 - 
-240Vac. 2A 

400Vac, 2A 

04S - 

j,(E014 A OUT) 39 T/4-20 
mA 

Output 
0 

(A OUT) 425= 

ON=Terrninated 

OFF=Opon 

5801 

RS-485 
Interface 

OP 

(P RS-485) 68 

(N RS-485) 69 

(COM RS-485) 61 

RS-485 

(PNP) = Source 
(NPN) = Sink 

1308A544.10 

Illustration 5.45: Diagram showing all electrical terminals. (Terminal 37 present for units with Safe Stop Function only.) 

Very long control cables and analog signals may, in rare cases and depending on installation, result in 50/60 Hz earth loops due to noise from mains 

supply cables. 

If this occurs, break the screen or insert a 100 nF capacitor between screen and chassis. 

NB! 

The common of digital / analog inputs and outputs should be connected to separate common terminals 20, 39, and 55. This will avoid 

ground current interference among groups. For example, it avoids switching on digital inputs disturbing analog inputs. 

NB! 

Control cables must be screened/armoured. 
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5. Electrical installation 

5.1.28. How to Test Motor and Direction of Rotation. 

VLT® AQUA Drive 
Operating Instructions 

Note that unintended motor start can occur, ensure no personnel or equipment is in danger! 

Please follow these steps to test the motor connection and direction of rotation. Start with no power to the unit. 

Illustration 5.46: 

Step 1: First remove the insulation on both ends of a 50 to 70 mm 

piece of wire. 

Illustration 5.47: 

Step 2: Insert one end in terminal 27 using a suitable terminal screw- 

driver. (Note: For units with Safe Stop function, the existing jumper 

between terminal 12 and 37 should not be removed for the unit to be 

able to run!) 

42 

Illustration 5.48: 

Step 3: Insert the other end in terminal 12 or 13. (Note: For units with 

Safe Stop function, the existing jumper between terminal 12 and 37 

should not be removed for the unit to be able to run!) 

Illustration 5.49: 

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 

the LED at the [OFF] button should be lit. If alarms or warnings are 

flashing, please see chapter 7 regarding these. 
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AQUA Drive 
Operating Instructions 

Illustration 5.50: 

Step 5: By pressing the [Hand on] button, the LED above the button 

should be lit and the motor may rotate. 

Illustration 5.51: 

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. 

Illustration 5.52: 

5. Electrical installation 

Step 7: To move the cursor, use the left and right arrow buttons. 

This enables changing the speed in larger increments. 

Illustration 5.53: 

Step 8: Press the [Off] button to stop the motor again. 

Illustration 5.54: 

Step 9: Change two motor wires if the desired rotation of direction is 

not achieved. 

Remove mains power from the frequency converter 

before changing motor wires. 
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5. Electrical installation 

5.1.29. Switches S201, 5202, and S801 

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 fitted. 

Default setting: 

S201 (AI 53) = OFF (voltage input) 

S202 (AI 54) = OFF (voltage input) 

S801 (Bus termination) = OFF 

VLT® AQUA Drive 
Operating Instructions 

Illustration 5.55: Switches location. 
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VLT® AQUA Drive 
Operating Instructions 5. Electrical installation 

5.2. Final optimization and test 

5.2.1. Final optimization and test 

To optimize motor shaft performance and optimize the frequency converter for the connected motor and installation, please follow these steps. Ensure 

that frequency converter and motor are connected, and power is applied to frequency converter. 

NB! 

Before power up ensure that connected equipment is ready for use. 

Step 1. Locate motor name plate. 

NB! 

The motor is either star- (Y) or delta- connected (A). This information is located on the motor name plate data. 

Illustration 5.56: Motor name plate example 

Step 2. Enter motor name plate data in following parameter list. 

To access list first press [QUICK MENU] key then select "Q2 Quick Setup". 
1. Motor Power [kW] par. 1-20 

or Motor Power [HP] par. 1-21 
2. Motor' Voltage parA-22 
3. Motor Frequency par. 1-23 

E4. m6tir Cirriii it Ar. 1-24 

5. Motor Nominal Speed par. 1-25 

Table 5.8: Motor related parameters 
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5. Electrical installation 2)4r 
VLT® AQUA Drive 

Operating Instructions 

Step 3. Activate Automatic Motor Adaptation (AMA) 

Performing AMA ensures best possible performance. 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 Setup", 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 sine wave filter is mounted, run only reduced AMA, or remove sine wave filter during AMA 

procedure. 

5. Press [OK] key. Display should show "Press [Hand on] to start". 

6. Press [Hand on] key. A progress bar indicates if AMA is in progress. 

Stop the AMA during operation 

1. Press the [OFF] key - the frequency converter 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 frequency converter 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 frequency converter entered alarm 

mode. This number along with the description of the alarm will assist troubleshooting. If contacting Danfoss Service, make sure to mention 

number and alarm description. 

NB! 

Unsuccessful AMA is often caused by incorrectly entered motor name plate data or too big difference between the motor power size 

and the frequency converter power size. 

Step 4. Set speed limit and ramp time 

Set up the desired limits for speed and ramp time. 

Minimum Reference 
Maximum Reference 

par. 3-02 
par. 3-03 

46 

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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VLT® AQUA Drive 
Operating Instructions 6. Application Examples 

vb. A lication Exam a les 

6.1.1. 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) 

6.1.2. Closed Loop Wiring 

Terminal 12 /13: +24V 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: Mains terminals 

U,V and W: Motor terminals 

1 

Speed 

0 
0 

tIT/ 

0_ 0_ 

12 13 18 19 27 29 32 33 20 37 

Start/StOP Safe Stop 

Start/St 
(18) 

1308a155.12 

Illustration 6.1: Terminal 37: Available only with Safe Stop Function! 
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6. Application Examples 

6.1.3. Submersible Pump Application 

g)a' 
VLT' AQUA Drive 

Operating Instructions 

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 so called "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 motors being designed with a higher rated current than a norm motor 

with similar rated power. 

2. The pump contains thrust bearings which will be damaged when running below minimum speed which normally will be 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 AMA has succeeded 

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 is 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 frequency converter du/dt specification). It is recommended 

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 

normally is unscreened. A solution could be to use a screened 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 unscreened 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 quick as possible. Well-known 

manufacturers of submersible pumps recommend that the pump is ramped to 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 frequency converter 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, when it reaches min. speed after startup, enter pipe fill 

mode. The pressure will slowly be ramped up until it reaches a user specified Filled Set Point, where after 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 
yypial/recoinmerided'ettmgs in,brackets() 
Parameters: 

iMota,Rated Power Par. 1-207 par. 1-21 
Motor Rated Voltage Par. 1-22 
kloteilcu'rrent ":' Par. 1-24 
Motor Rated Speed Par. 1-28 

LEI? bleilieSluCedAiti:Apticjtlotos_AdaPtatic/0,(AMA iri 1:91,.1-Z.9)] 

NB! 

Note the analog input 2, (terminal (54) format must be 

set to mA. (switch 202). 
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VLT AQUA Drive 

PE U V W 12 18 27 13 54 

Mains 

L- 

PE 

Start 

Stop 2 wire 4-20mA 
Pressure 

Transmitter 
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VLr' AQUA Drive 
Operating Instructions 6. Application Examples 

Min. Reference Par. 3-01 (30 Hz) 
Mai(:All'efel'eiii e R i r 3:41, SO/80 ri!) 
Initial Ramp Up Time Par. 3-84 (2 sec.) 

rei7,7475:17.1%. i 1 Tiii,e 
Normal Ramp, Up Tin ,- 1- 

INorifialAbiiiplioii,,I. TI Hr 3 12 , L L1f,p n,: 1 lj 
Motor Min. Speed r lr 4 11 

[Motor-lax Speed (50/60 liz) 
7 - - _ailltL17 

Use the "Closed Loop" wizard under "Quick Menu_huntion_setur, to easily set up the feedback settings in the PlD controller. 

Pipe Fill Mode 
1E-iiaill,t riabie__ _aii.1129a.C:1, _ _____ 
Pipe Fill Rate Par. 29-04 Feedback units/ - 
agrsegptiii-it, , ,,,Pli-42919:.- .JFiebbraCIMit, 

Max. speed 

Min. speed 

Speed 

- 

Pipe Fill Vertical Pipes 

9 
it 

:4 
.-2 

-,.....____, 
Closed loop 

Fill rate units/sec. 

Initial ramp 

Filled setpoint Time 
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VLT(8) AQUA Drive 
7. How to operate the frequency converter glaj Operating Instructions 
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VLT® AQUA Drive 
Operating Instructions gu 7. How to operate the frequency converter 

7.1. Ways of Operation 

7.1.1. Ways of Operation 

The frequency converter 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 frequency converter is fitted with fieldbus option, please refer to relevant documentation. 

7.1.2. How to operate 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 (LED's) - 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 2 variables when not in 

status mode and in the case of Alarm/Warning. 

----, 
Status ,r, 

,(0) 

.-- 
1234rpm 

Run OK 

10,4A 

43,5., 

43,5Hz 
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VLT® AQUA Drive 
7. How to operate the frequency converter g)°' Operating Instructions 

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 case of alarm/warning, the warning is shown instead of the variables. 

It is possible to toggle between three status read-out 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 Setups", "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 section Smart Logic Control 
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Bottom section 

always shows the state of the frequency converter in Status mode. 

Display Contrast Adjustment 
Press [status] and [] for darker display 

Press [status] and [] for brighter display 

43RFr 25 3 kW 

- - 

Auto Rertiote-RutirUng 

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 frequency converter receives power from mains 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, induding choice of display 

indication during normal operation. 

[Status] 
Indicates the status of the frequency converter and/or the motor. 3 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, the Main Menu mode or Alarm 

mode. Also use the [Status] key to toggle single or double read-out mode. 

[Quick Menu] 

Allows quick set-up of the frequency converter. The most common functions can be programmed here. 

The [Quick Menu] consists of: 

Q1: My Personal Menu 

Q2: Quick Setup 

Q3: Function Setups 

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, dossing pumps, well pumps, booster pumps, mixer pumps, aeration blowers and other pump and fan applications. 

Amongst 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. 

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. 
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[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 Setup and Function Setups 

provides 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 Al-A5). To obtain additional details about an alarm, use the arrow keys to manoeuvre to the 

alarm number and press [OK]. Information is displayed about the condition of the frequency converter before it enters the alarm mode. 

[Back] 

reverts to the previous step or layer in the navigation structure. 

[Cancel] 

last change or command will be cancelled as long as the display has not 

been changed. 

[Info] 
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]. 

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. 

[Hand On] 

enables control of the frequency converter via the GLCP. [Hand on] also starts the motor, and it is now possible to give the motor speed reference by 

means of the arrow keys. The key can be Enabled[1] or Disabled[0] via par. 0-40 [Hand on] Key on CCP. 

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) 
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Reversing 

Set-up select Isb - Set-up select msb 

Stop command from serial communication 

Quick stop 

DC brake 

NB! 

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 Enabled [1] or Disabled [0] via par. 0-41 [Olt] 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 mains supply. 

[Auto On] 

enables the frequency converter 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 frequency converter will start. The key can be Enabled[1] or Disabled [0] via par. 0-92 [Auto on] key on LCP. 

NB! 

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 frequency converter 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. 
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7.1.3. How to operate 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 indicator lights (LEDs) - changing parameters and 

switching between display functions. 

3. Navigation keys and indicator lights (LEDs). 

4. Operation keys and indicator lights (LEDs). 

NB! 

Parameter copy is not possible with Numeric Local 

Control Panel (LCP101). 

Select one of the following modes: 

Status Mode: Displays the status of the frequency converter or the mo- 

tor. 

If an alarm occurs, the NLCP automatically switches to status mode. 

A number of alarms can be displayed. 

Quick Setup or Main Menu Mode: Display parameters and parameter 

settings. 

Indicator lights (LEDs): 

Green LED/On: Indicates if control section is on. 

Yellow LED/Wm.: Indicates a warning. 

Flashing red LED/Alarm: Indicates an alarm. 

Menu key 

[Menu] Select one of the following modes: 

Status 

Quick Setup 

Main Menu 

VLT® AQUA Drive 
Operating Instructions 

13011,091.10 

Illustration 7.1: Numerical LCP (NLCP) 

229 

Illustration 7.2: Status display example 

LaffILL: 

Illustration 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 Setup is used to set up the frequency converter using only the most essential parameters. 

The parameter values can be changed using the up/down arrows when the value is flashing. 

Select Main Menu by pressing the [Menu] key a number of times until the Main Menu LED is lit. 

Select the parameter group [xx-_] and press [OK] 

Select the parameter [_-xx] 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] 
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Navigation Keys 

[Back] 

for stepping backwards 

247 7. How to operate the frequency converter 

Arrow [] [] 
keys are used for manoeuvring 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. 

Illustration 7.4: Display example 

Illustration 7.5: Operation keys of the numerical LCP (NLCP) 

[Hand on] 

enables control of the frequency converter 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 Isb - 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 [Off] Key on LCP. 

If no external stop function is selected and the [Off] key is inactive the motor can be stopped by disconnecting the mains supply. 

[Auto on] 

enables the frequency converter 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 frequency converter will start. The key can be Enabled[1] or Disabled [0] via par. 0-42 [Auto on] Key on LCP. 

NB! 

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 frequency converter after an alarm (trip). The key can be Enabled [1] or Disab/ed[0] via par. 0-43 [Reset] Key on LCP. 

7.1.4. Changing Data 

1. Press [Quick Menu] or [Main Menu] key. 
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2. Use [] and [] keys keys to find parameter group to edit. 

3. Press [OK] key. 

4 Use [] and [] keys to find parameter to edit. 

5. Press [OK] key. 

6 Use [] and [] keys to select correct parameter setting. Or, to move to digits within a number, use keys. Cursor indicates digit selected to 

change. [] key increases the value, [] key decreases the value. 

7. Press [Cancel] key to disregard change, or press [OK] key to accept change and enter new setting. 

7.1.5. Changing a Text Value 

If the selected parameter is a text value, change the text value by means 

of 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 <> navigation keys as well as the up/ 

down navigation keys. Use the <> navigation keys to move the cursor 

horizontally. 

Use the up/down navigation keys to change the data value. The up key' 

enlarges the data value, and the down key reduces the data value. Place 

the cursor on the value to be saved and press [OK]. 

7.1.7. Changing of Data Value, Step-by-Step 

Illustration 7.6: Display example. 

l'.'7'6A'''. , j(i 
- - , ' ' 1-6* 

1 -60 Low' §ke'e'd I.o.d ' ' ,_. ,, 
, 

comperisation, ' .,. 

b' 

, 

- 

Illustration 7.7: Display example. 

'72961:1Ar -6-21 

Illustration 7.8: Display example. 

Certain parameters can be changed step by step or infinitely variably. This applies to par. 1-20 Motor Power fkINJ, 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 infinitely variably. 
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7.1.8. Read-out 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 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 Setup and Function Setups provides the simplest 

and quickest access to all the typical parameters required. 

* 

Whenever pc;;.,;,i1,, y1:-,,iJnin,) ,in AMA, will ensure best shaft perfo(Inahce 

Contrast of the display can be adjusted by pressing [Status] and [] for darker display or by pressing [Status] and [] for 

brighter dispaly 

Under [Quick Mebul and[Chkhges Made] all parameters thatba*been cha9gF;d f rie factObr.Settings are d4layed 

Press and hi d6 [Main Menu] key for 3 , ,rild r , ..rir. i-- ,)r1, parameter 

For service purpc,,i. It is recornrn.enciy: to 
_,,p, 

ull 1.,,i11111c44:15 lathe LCP, .see par Q-50 for for,r information 
i 

Table 7.1: Tips and tricks 

7.1.10. Quick Transfer of Parameter Settings when using GLCP 

Once the set-up of a frequency converter is complete, it is recommended to store (backup) the parameter settings in the GLCPkeypad or on a PC via 

MCT 10 Set-up Software Tool. 

NB! 

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]. 

The GLCP can now be connected to another frequency converter and the parameter settings copied to this frequency converter. 

Data transfer from LCP to Frequency converter: 

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 frequency converter indicated by the progress bar. When 100% is reached, press 

[OK]. 

MG.20.M5.02 - VLT-L' is a registered Danfoss trademark 59 

SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS942 Active 10/12/2014 Page 64 of 333



7. How to operate the frequency converter 2)r' 

7.1.11. Initialisation to Default Settings 

There are two ways to initialise the frequency converter to default: Recommended initialisation and manual initialisation. 

Please be aware that they have different impact according to the below description. 

Recommended initialisation (via par. 14-22 Operation Mode) 

1. Select par. 14-22 Operation Mode 

2. Press [OK] 

3. Select "Initialisation" (for NLCP select "2") 

4. Press [OK] 

5. Remove power to unit and wait for display to turn off. 

6. Reconnect power and the frequency converter is reset. Note 

that first start-up takes a few more seconds. 

7. Press [Reset] 

VLT® AQUA Drive 
Operating Instructions 

par. 14-22 Operation Mode initialises all except: 
.; 5i) PH ,r,irt,,,,- 

par. 

U-',......:- 

par.., ,5 mniloui-i-,cc..4),...rir.k:.). 
par. 8-36 Maximum Response ," 

ip.jr:.8-37 Maximinifitei:-Chai Deidy 
ar. 15-00 Operating Hours to par. 15-05 Over Volt's 

ehlr.a5i20,Historic Log: Eventtopar. 15-22 Historic Log: Time 
par. 15-30 Alarm Log: Error Code to par. 15-32 Alarm Log: Time 

NB! 

Parameters selected in par. 0-25 My Personal Menu, will stay present, with default factory setting. 

Manual initialisation 

NB! 

When carrying out manual initialisation, serial communication, RFI filter settings and fault log settings are reset. 

Removes parameters selected in par. 0-25 My Personal Menu. 

1. Disconnect from mains and wait until the display turns off. 

2a. Press [Status] - [Main Menu] - [OK] at the same time while 

power up for Graphical LCP (GLCP). 

2b. Press [Menu] while power up for LCP 101, Numerical Display 

3. Release the keys after 5 s. 

4. The frequency converter is now programmed according to 

default settings. 

7.1.12. RS-485 Bus Connection 

One or more frequency converters can be connected to a controller (or 

master) using the RS-485 standard interface. Terminal 68 is connected 

to the P signal (TX+, RX+), while terminal 69 is connected to the N signal 

(TX- ,RX -). 

If more than one frequency converter is connected to a master, use par- 

allel connections. 

hpis arameter initialises all except: 

par. 15-03 Power Up's 

par. 15-05 Over Volt's 

Illustration 7.9: Connection example. 

In order to avoid potential equalizing currents in the screen, earth 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 for ON. 

For more information, see the paragraph Switches 5201, 5202, and 5801. 
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7.1.13. How to Connect a PC to the frequency converter 

To control or program the frequency converter from a PC, install the PC-based Configuration Tool MCT 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 How to Install > Installation 

of misc. connections. 

NB! 

The USB connection is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals. The USB connection is 

connected to protection earth on the frequency converter. Use only isolated laptop as PC connection to the USB connector on the 

frequency converter. 

Illustration 7.10: For control cable connections, see section on Control Terminals. 

7.1.14. PC Software tools 

PC-based Configuration Tool MCT 10 

All Frequency, converters are equipped with a serial communication port. Danfoss provides a PC tool for communication between PC and frequency 

converter, 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 frequency converters. The software can be downloaded from 

the Danfoss internet site http://www.Danfoss.comMusinessAreas/OnvesSolutions/Softwaredownload/DOPC-i-Software-i-Programhtm. 

The MCT 10 Set-up software will be useful for: 

Planning a communication network off-line. MCT 10 contains a complete frequency converter database 

Commissioning frequency converters on line 

Saving settings for all frequency converters 

Replacing a frequency converter in a network 

Simple and accurate documentation of frequency converter settings after commissioning. 

Expanding an existing network 

Future developed frequency converters will be supported 

MCI 10 set-up software supports Profibus DP-V1 via a Master class 2 connection. It makes it possible to on line read/write parameters in a frequency 

converter via the Profibus network. This will eliminate the need for an extra communication network. 

Save Frequency Converter Settings: 

1. Connect a PC to the unit via USB com port. (Note: Use a PC, which is isolated from the mains, in conjunction with the USB port. Failure to do 

so may damage equipment.) 
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2. Open MCT 10 Set-up Software 

3. Choose "Read from drive" 

4. Choose "Save as" 

All parameters are now stored in the PC. 

Load Frequency Converter Settings: 

1. Connect a PC to the frequency converter via USB corn port 

2. Open MCT 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 frequency converter. 

A separate manual forMCT 10 Set-up Software is available: MG.IBRx.yy. 

The MCT 10 Set-up Software Modules 

The following modules are included in the software package: 

MCT Set-up 10 Software 
Setting parameters 
Copy to and from frequency converters 

M C T Documentation and print out of parameter settings incl. 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. 

MCI 10 can also be downloaded from the Danfoss Internet: WWW.DANFOSS.CON, Business Area: Motion Controls 
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tO ro.. rainme the.fre uen conrente 

8.1. How to programme 

8.1.1. Parameter Set-Up 

Overview of parameter groups 

Group Title Function 
0. 

.. 
OPefatinti / Display. 
,.. .-,:., 

ParaMeteis related -to. the: functions:of the frequency cOnverter,-fufk-tibnEof , ....- ., 
the LC_Lb`uttonS andConfiguietion ofthe LCP display. -':,' :,"' -:-4": : 

1- Load / Motor Parameter group for motor settings. 
. Brakes 

. . .. . ... 

ter groOpforsetting brake features'in the frequency 'converter. . ' j 
3- Reference / Ramps Parameters for reference handling, definitions of limitations, and configuration of the re- 

,-v-ton of the frequency converter to changes. 
Pararineter.,giiiilip.for,:diFifiguring;litriitS-aridwa-rning's. 
Parameter group for configuring the digital inputs and outputs. 
ParariieregrOi*for7COfifitinfation'of the'aifiloginputs and outputs.- 

El- limits / Warnings 
5- 1-,,,illial In/Out 

rg, . 

Analog In/Out 
8- Communication and Options Parameter group for configuring communications and options. 
i9- "...,Profibus.',": ;,-', ParameterArenpfor;Profibus'pecificpafameters. --.. 
10- DeviceNet Fieldbus Parameter group for DeviceNet-specific .arameters. 
11- Lonvi/ork P..jiiiieterY0FoillforeleiliWoi16106ifiee6ii.. .- 

13- :-:411.--)rt LO is Parameter group for Smart Logic Control 
Pararneter7,groilp forldrifigiiririOLspedalffequenc; converter-fundions. r.. %;:- ,-. 
Parameter group containing frequency converter information such as operating data, 
hardware configuration and software versions. 
Parameter, groupfor data,,read-outs,'eg '.actual references, voltages, control, alarm, 

. .. . .- , 
P s warning and status words . . -,- -,-.... --, 

r14-.. .. Speaal Rinctions 
15- Drive Information 

- Data Readouts .. , -- 

18- Info and Readouts This arameter .rou. contains the last 10 Preventive Maintenance lo s. 

20 Drive Closed Loop .. This parameter groupjs..u.sed;for configuring theclosed loop. PID Contioller that *troll 
,.. ........... -...... ., .... 

the output fretgencyof the unit.' -:,: . : . .:.::;:..'''.'":.''. 
21- Extended Closed Loop Parameters for configuring the three Extended Closed Loop PID Controllers. 

I22'. ,APplicatidn;Eiittions - TheSe parameteismonit&wateapPlicationS. 
23- 

25- 

Time-based Functions 

" Basic Cascade Controlle Functions,,,, -- 
,...., 

These parameters are for actions needed to be performed on a daily or weekly basis, e.g. 
different references for working hours/non-working hours. 

- Parameters for configunng the Ba-Sic"CaScade Controller for sequence control of multiple' 
pumps :, '.. . 

, ' ' ' 

26- AnalogIROption MCB 109 Parameters for config45 the Analog I/O Option MCB 109. 
.PafbineterSfor:confiqUrinn-the.,EittendeidC-ascade'C,Ontrol.'.: -] Eitended Cekade: Contfel ' 

29- Water Application Functions Parameters for setting water specific functions. 
131- - -BipassOPtion-;. ' ' ' - yPerameterS"-forlconfi qurinc1the...BYpath':Option- 

Table 8.1: Parameter Groups 

Parameter descriptions and selections are displayed on the graphic (GLCP) or numeric (NLCP) 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 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. 

8.1.2. 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 optimum way to set parameters through the [Quick Menu] is by following the below steps: 

1. Press [Quick Setup] for selecting basic motor settings, ramp times, etc. 

2. Press [Function Setups] for setting up the required functionality of the frequency converter - if not already covered by the settings in [Quick 

Setup]. 

3. Choose between General Settings, Open Loop Settingsand Closed Loop Settings. 
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8. How to programme the frequency converter 

It is recommended to do the set-up in the order listed. 

'017SPrfat.,_ kilet14", 

Illustration 8.1: Quick menu view. 

VLT® AQUA Drive 
Operating Instructions 

Par. Designation [Units] 

10411' Lanqu'aqe 

1-20 Motor Power [kW] 

f12 , :Motor Voltage [V] 

1-23 Motor Frequency [Hz] 

51 -2 4 . ::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 : MOttir Speed to.4 Uniit .,[RPM] .. 

4-13 Motor Speed High Limit [RPM] 

'f,29 . Automatic Motor'.Adaptatiop,(AMA) , 

Table 8.2: Quick Setup parameters 

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. 

NB! 

For detailed parameter descriptions, please see the following section on Commonly Used Parameters - Explanations 

8.1.3. Q1 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 
20-21Setpoint 1 

20-93 PID Proportional Gain 
20-941PIDIntecireTime 

8.1.4. Q2 Quick Setup 

The parameters in Q2 Quick Setup are the basic parameters which are always needed to set-up the frequency converter to operation. 

Q2 Quick Setup 
Parameter number and name ''"... :Unit 
0-01 Language 
1-20;MotigrPower ;-.-, : kW 
1-22 Motor Voltage V 

1-23 MotorFrequency HZ ;° 
A 1-24 Motor Current 

la5';Mbspi:,Norniritgieed.:' 
3-41 Ram. 1 Ram. Up Time 

:RPM' 
s 

3-42 Ramp-1 Ramp Down Tim,: s 

RPM 4-11 Motor Speed Low Limit 
4=13-Motor Speed,Hidff Unlit RPM '- 
1-29 Automatic Motor Adaptation (AMA) 
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VLr' AQUA Drive 
Operating Instructions 218. How to programme the frequency converter 

8.1.5. Q3 Function Setups 

The Function Setup provides quick and easy access to all parameters required for the majority of water and wastewater applications including variable 

torque, constant torque, pumps, dossing pumps, well pumps, booster pumps, mixer pumps, aeration blowers and other pump and fan applications. 

Amongst 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 Function Set-up - example 

Illustration 8.2: Step 1: Turn on the frequency converter (On LED lights) 

4-32 Wiz 

01 1y;Per';sonal trlentr, 

r02101.4161eSet07- 

03, `frotrcr)'S 

Chnges Made; 

Illustration 8.3: Step 2: Press the [Quick Menus] button (Quick Menus 

choices appear). 

69-3 20 
14 

Personat,Men0 

Functrori, Setups 
06Cliaii§es'INde. 

Illustration 8.4: Step 3: Use the up/down navigation keys to scroll down 

to Function Setups. Press [OK]. 

0"000i7prri 0 0001,1:: 
03 

1:Gikera(Se,ttiiigs 
G3 -2 Opei 

" 
373 CV9set Settilg,,,, 

LJ 
LJ 

Illustration 8.5: Step 4: Function Setups choices appear. Choose 03-1 

General Settings Press [OK]. 

''.;.-!,,r,-.- 

si:f3-;110161.-aek 

0371'1 tirsistaki SeItir;q's 
03 -12 Analog Oatrsuf: 

03;713-Ret aYg:r 

Illustration 8.6: Step 5: Use the up/down navigation keys to scroll down 

to i.e. 03-12 Analog Outputs. Press [OK]. 

do() r'prri '0 000i, iiii , '4,03742 
in n`a lie; A 

[1:00P0qtf)ut frequericy, - 

Illustration 8.7: Step 6: Choose parameter 6-50 Terminal 92 Output. 

Press [OK]. 

000 rr;ifi:',,,';' ,9i 

,,:03-112 
6-SO 

Illustration 8.8: Step 7: Use the up/down navigation keys to select be 

tween the different choices. Press [OK]. 
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8. How to programme the frequency converter 

The Function Setup parameters are grouped in the following way: 

VLT® AQUA Drive 
Operating Instructions 

Q3-1 General Settings 
L43-10 Clock Settings. 'Q3-11 Display,Settings' ' ' Q3-12"Analog Output - .:,,°,. ' Q3-13 Relays - ' .4. 1 
0-70 Set Date and Time 0-20 Display Line 1.1 Small 6-50 Terminal 42 Out ut Relay 1 = 5-40 Function Relay 

Rel-a7:27§Wor3) Relay 
Option relay 7 = 5-40 Function 
Relay 
Option: relay 8 ,---, 5-40 Functiol 
Relay 
Option relay 9 . 5-40 Function 
Relay 

I 

10,71:Date Forinat. ', 0-21 Display? ine.1.2 Small 
0-22 Display Line 1.3 Small 

6-51 Terminal 42,06tputMih,Scale . 

0-72 Time Format 6-52 Terminal 42 Output Max Scale 

0-74 DST/Summertime 0-23 Display Line 2 Large 

0-76 DST/Summertime Start 0-24 Display Line 3 Large 

L0-77,DST/Sumrnertirne End 0-371)Isplay.Text 1 ',q, 
0-38 Display, Text 2 

0-39 Display,Text 3 

Q3-2 Open Loop Settings 
1Q3"7200gitzdReference : , Q321knalog Reference 
3-02 Minimum Reference 3-02 Minimum Reference 
3-03-MaXimum'Reference , 3-0344 airienirin' Reference I 

3-10 Preset Reference 6-10 Terminal 53 Low Voltage 
6-11Terminal 53Jligh Voltage L5,13 Term ina l'291_3igitalInpirt 

5-14 Terminal 32 Digital In .ut 6-14 Terminal 53 Low RefJFeedb. Value 
6=15 TerMinal53,HitihRef/Feedb".Naltle ' I5,15.Termirial331)ibital Iripiit "' 

Q3-3 Closed Loop Settings 
1Q3,30TeedbadiSettiriga' Q331::PIO Settings " , 

1-00 Confl uration Mode 20-81 PID Normal/Inverse Control 
20=82 Start_Spe[RPM] 
20-21 Setpoint 1 

20-93'PID Profiortional ain 
20-94 PID Integral Time 

1 

II 

20-12 :ReferebtelFeedb.Unit 
3-02 Minimum Reference 

13-03 MaximuirrReference., 
6-20 Terminal 54 Low Voltage 

6=211eribina150-ligh Voltige 
6-24 Terminal 54 Low Ref/Feedb Value 

16,25Jerminal 54 High RefJFeedb Value I 

6-00 Live Zero Timeout Time 
6=01AliVe,Zero,Tirriebirt-Funition 
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VLr AQUA Drive 
Operating Instructions 2178. How to programme the frequency converter 

8.1.6. Q5 Changes Made 

Q5 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 Leggings to get information about the display line read-outs. The information is shown as 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 as they will vary depending on the programming of the particular 

frequency converter. 

Q5-1 Last 10 Changes 
20-941PID,Integra..Time 
20-93 PID Proportional Gain 

20E931PIDLEroporhorial Gaarf 
20-94 PID Integral Time 

Q5-2 Since Factory Setting 

Q5-3 Input Assignments 
Aiialo:§16156(5: 
Analog Input 54 

8.1.7. Q6 Loggings 

Q6 Loggings can be used for fault finding. 

Please notice that the parameters listed in the below table for Q6 only serve as examples as they will vary depending on the programming of the particular 

frequency converter. 

Q6loggings 
] Refel cne- 

Analog Input 5:. 

Motor Current._ 
Frequency 

giet115bck 
Er4e4gy Loa 
,Trending:,Cont Elm 

Trending Timed Bin 

Viiiiiiikiltariijiariion 
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8. How to programme the frequency converter 

8.1.8. Main Menu Mode 

Both the GLCP and NLCP provide access to the main menu mode. Select 

the Main Menu mode by pressing the [Main Menu] key. Illustration 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. 

VLT® AQUA Drive 
Operating Instructions 

3 84 

a. 

_O co 0 

Loa0Mot9r. 
Brakes 

TR4enps' 

Illustration 8.9: Display example. 

Each parameter has a name and number which remain the same regardless of the programming mode. In the 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 Made) 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. 

8.1.9. Parameter Selection 

In the Main Menu mode, the parameters are divided into groups. Select 

a parameter group by means of the navigation keys. 

The following parameter groups are accessible: 

68 

Group no Parameter group: 7 Operation/Display 
1 i L L Motor 

__ _ II 
3 

Br, , c:- 

P.zr,-ii-n ,-. imp CIL,-r1 r ,r1r ,. 
5 CH1,,,1 in 

8 IT m . and Options 
Lii'l'IDUS 

10 ci-N Fieldbus 
?11- I Lo ilorks si i: 

13 i_ 1 1 IDA Logic 
.7 siJ....i'al Functions = 
15 Drive Information 

14( L $ R., ilteadoUt, 
18 

ric 
Data Readouts 2 

firi,,400eed:Lciop 1 _, 
21 

22E 

23 

FF, 

Ext. Closed Loop 
A p liCatiowRinctioris 
1 ,n,t-based Functions 
tr,m-ode 

: 

25 , -i, ade Controller 

Igi) Analog I/O Option MCB 109 

Table 8.3: Parameter groups. 
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VLT® AQUA Drive 
Operating Instructions 2178. How to programme the frequency converter 

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. 

Illustration 8.10: Display example. 

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 frequency converter. 

All parameters are grouped in a logic way with a group name indicating the function of the parameter group. 

All parameters are listed by name and number in the section Parameter Options in these Operating Instructions. 

All parameters included in the Quick Menus (Q1, Q2, Q3, QS and Q6) can be found in the following. 

Some of the most used parameters for VLT6 AQUA Drive applications are also explained in the following section. 

For a detailed explanation of all parameters, please refer to the VLr AQUA Drive Programming Guide MG.20.OX.YY which is available on www.dan- 

foss.com or by ordering at the local Danfoss office. 

8.2.2. 0-** Operation / Display 

Parameters related to the fundamental functions of the frequency converter, function of the LCP buttons and configuration of the LCP display. 
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8. How to programme the frequency converter 
VLT® AQUA Drive 

Operating Instructions 

0-01 Language 

Option: Function: 
Defines the language to be used in the display. 

The frequency converter can be delivered with 4 different language packages. English and German 

are included in all packages. English cannot be erased or manipulated. 

Part of LangUige packages 1 - 4 

[1] German Part of Language packages 1 - 4 

part of Lanua6e package 1. 

[3] Danish Part of Language package 1 

;Part of.,LangUage: package 1' 

[5] Italian Part of Language package 1 

[6] ' , Swedish Part of Language package 

[7] Dutch Part of Language package 1 

Language package 2 

[20] Finnish Part of Language package 1 

English US Pert of Langdade'packege 4: 

[27] Greek Part of Language package 4 

Part Of Language package 4 

[36] Slovenian Part of Language package 3 

Part of LarigUage package 2 

[40] Japanese Part of Language package 2 

[41] Turkish; Part of Language package:4 

[42] Traditional Chinese Part of Language package 2 

Part of Language package ?' 

[44] Serbian Part of Language package 3 

[45] Romanian Part of LanbLige package 3' 

[46] Hungarian Part of Language package 3 

.part:.of. Language:package:3 

[48] Polish Part of Language package 4 

: Part of Language package 3 

[50] Thai Part of Language package 2 

[51] BahaSa Indonesian ?art o kage 

re520:Display tine 1,1 Small 

Option: Function: 
Select a variable for display in line 1, left position. 

No display Value:selected 

[37] 

[38] 

Display Text 1 

Display Text 2 

Present control word 

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. 

Date'aqd:Time Readout Displays the: current dateancl.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 sincethe last power=up. 
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VLT' AQUA Drive 
Operating Instructions 2118. How to programme the frequency converter 

[1013] Warning Parameter View a DeviceNet-specific warning word. One separate bit is assigned to every warning. 

[1115] LON Warning Word F.,tows the LON- specific warnings. 

[1117] th, t d ,,t the Neuron n 

F[11.18] LONWorks.Re', Pb lows the software' version of the- application piggram of die Neurgii.,C-chip onthe CON option 

[1500] overating Hour. iew the number of running hours of the fiequL L.I,Ivertei. 

[1501] Punning Hours 
... 

vier..thegumber of runniggtoursof the motor. - 

[1502] kWh Counter View the mains power consumption in kWh. 

[1600] Control Word View the &intro! Wiifd sent from the frequency converter the serial communication port in hex- _ 

- 

[1601] * Reference [Unit] Total reference (sum of digital/analog/preset/bus/freeze ref./catch up and slow-down) in selected 

unit. 

[1602] ,'IcerCf Fetal reference (sum of ISO(fpreset/bus/freeze ref./catch up and slow -down) in percent. 

[1603] r I Freffnnt ffiffThy-, kf,,orrfl 

[1605] Mani :.dual. vak.e.L Hex cock 

[1609] uniorn Readout the user-defiry, ( readouts as dutinc,1 f,lr. 11:1,1 Li- 

[1610] Power [kW] /^,chial'poWef:conseineel by the motor. in kW. 

[1611] Power [hp] Actual power consumed by the motor in HP. 

L11612] Motor Voltage ;Voltige,stp'plied td,iiie`rnOttir 

[1613] Motor Frequency Motor frequency, i.e. the output frequency from the frequency converter in Hz. 

t [1614]J, -Motor Current 

[1615] Frequency [ %] 

I oriue [Nm] 

[1617] Speed [RPM] 

[1.6te] 

Phase Current Of theinotorMeaitired'aseffective value.," , 

[1616] Motor Thermal 

Motor frequency, i.e. the output frequency from the frequency converter in percent. 
ww 

Present motor loadIs a percentage:Of the rated moray torqu, 

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 frequency converter. 

Thermal kiedon'tfieAoto4r, calculated by'the ETItfUnctiori;Seealso'pa rarneter.grouP4-9* Moijor 

,Tempeiaturee` 

[1622] Torque [ %] Shows the actual torque produced, in percentage. 

[le,M 

[1632] BrakeEnergy/s 

De Link Voltage 

[1633] 

[1634] 

Br4akeEnergy/2"inin2 

- ' 

Infuni,,kcl:tu [fir( ult voltage in the frequency converter. 

Present brake power transferred to an external brake resistor. 

Stated as an instantaneous value. 

Brake power transferred to`an external brake resistor, Themean power is, calculated-continuously 

for the most recent 120 " 
Heatsink Temp. Present heat sink temperature of the frequency converter. The cut-out limit is 95 ±5 0C; cutting 

back in occurs at 70 ±5° C. 

[1635] 

[1636] 

Thermal rri've Lead 

Muni- LIM ft'llt 

Fri load of the iiv,rtee:. 

fl,Jrulnal aurcnt ,,t nu,;uen,q ,Jr,e,ter 

I [1637] Max :Current': 

[1638] 'SI Control State 

Ntiximum,current of the, frequencytonverter, 

'orate of the event executed ft,- the (-7,ntrnl 

[1639] control Card Temp 

[16Cn] External RPfPrf 

I [1i,5-2] Feedback [I 'nil] 

Digs Pet Ret,,r,p 

Tcmperature;gfitie control card 

Sum of the external reference 3..3 P21o2f)t..3;,-. 1.), sum of 

Signal value in omits from the programmed din, di In;)W(s) 

View the contribution of the digital potentiometer f tu.:fl retefelh1e 

[1654] _Feedback 1 [Unit] 

[1655] Feedback 2 [Unit] 

[[1656] Feedback 3 [Unit] 

[1660] Digital Input 

View the value of Feedback 1. See also par. 20-0*. 

View the value of Feedback 2. See also par. 20-0*. 

View the value of Feedback 3. See also par. 20-0*. 

Displays the status of the 6 digital input terminals (18, 19, 27, 29, 32 and 33). Input 18 corresponds 

to the bit at the far left. Signal low = 0; Signal high = 1 

[1661] Terminal 53 Switch Settinci Setting of input teffn,qal 53.Current = 0; Volt gr 
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8. How to programme the frequency converter 

[1662] Analog Input 53 Actual value at input 53 either as a reference or protection value. 

VLT® AQUA Drive 
Operating Instructions 

. [1663]: "Terminal:54 SVitch Setting Settirig:of input terminal 54. Current = () Voltage = 

[1664] Analog Input 54 

I[1665] Analog Output 42 [inA] 

[1666] 

[1667] 

[166-] 

Digital Output [bin] 

Actual value at input 54 either as reference or protection value. 

Actual value-at-output 42 in mA Use par 6-50 to select the vanableto be represented by output 

42 

Freq. Input:#29 [Hz] 

Freq. Input #33 [Hz] 
.: 

1.. [1669] Pulse OutPut,#27 [Hz]: 

[1:11 Puke Liutput 829 ri I:1 

[1671] P.elaY;OutPut[bin] 

[1672] 9_ounter 

[1673] Younter 

[1675] Analog input .3u; 11 

Binary value of all digital outputs. 

Actual value of therequenCy3applied at terminal 29 as a pulse input. 
. 

..,ctual value of the frequency applied at terminal 33 as a pulse input. 

Actual value'of. pulses appliec1to terminal 27 in digital output mode.. 
. . 

vilho or pul r.s dl thiol ."H, ,1HLLI 'it-put. 1-11,1,do 

view thesettiog of all .ieklys. 

view the present value of Counter A. 

View.the:present value of Counter B. 

Actual value of the signal on input X30,11 l'utput.c tl)phaii) 

[1676] Analog input X30/12 

[1677] Analog output X30/8 [mA] 

Actual Valueof;tfie signal on input X30/12 (General PurposelltoCard. Optional) 

Actual value at output X30/8 (General Purpose I/O Card. Optional) Use Par. 6-60 to select the var- 

iable to be shown. 

1[1681] f irltilniS CTW 1 

[1682] Fieldbus REF 1 

Control word,(CTW) received .from the Bus Mastei 

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 vyr Fxtendedaieldbus communitiOn:optionsOtus word. 

[1685] FC Port CTW 1 Control word (CTW) received from the Bus Master. 

[16B] 

[1691] 

[1691] 

[1692] 

[1693] 

Ft. Port REF 1 

Alarm Word 

irtMWord 2 

Stattis,word (STVV) sent to the Bus Master. 

ne or more JJ Hsi <code (used for ,) 

One or n-,-)H, alarms in a Hex' ode (Used for secal communication . 

Warning Word One or more warnings in a Hex code (used for serial communications) 

Warning Word 2 

[1694] Ext. Status Word 

[1695] Ext. Status Word 2 

[1696] Maintenance Word 

Lino or mere warnings in a:Hex code (used for serial, Communications) 

status conditions in a Hex code (used for serial communication, 

One or. more, status conitions code (used for Serial communications) 

The bits reflect the status for the programmed Preventive Maintenance Events 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. 

[183)] analog InpUtX915 ",rri c.c the value of the signal applied to terminal X42/5 on the Analog I/O ci-.1 

[183 Aralog Out X42/7 [V] Snows the value of the applied to terminal X42/7 on the Analog I/O card. 

1TTi11 Analog OtiLX12191[V] Shows the value of the signalpPlied to terminal X42/9 on the Analog I/O card. 

[183')] Analog Out .L'11 [V] Shows the value of the signal applied to terminal X42/11 on the Analog I/O L.Ird 

[4 1 Refer ono, 

[2118] L.! 1 

[2119] Ext :,1 Output [%] 

[2137] Fit 2 reference [Unit] 

The value of the reference for extended Closed Loop Controller 1 

TPie ..due of the L7,111 far I. 0, H F r_, 111-, 11, 1 

The value,uf,the output from'extended Closed Loop Controller 1 

The value of the reference for extended Closed Loop Controller 2 

[2138] Ext., 2 Feedback [Unit] 

[2139] Ext. 2 Output [%] 

The value of.the:feedbak'signal:for.extended Closeel.:Loop controller4 

1 he value of the output from extended Closed Loop Controller 2 

I'i.[2157] Ext. 3 Rderence [Unit] 

[2158] Ht. 3 Feedback [Lint] 

[[2159] Ext. Output [%] 

[2230] No-Flow Pow-, 

The valiie of, the referenalor extended Closed Loop:Controller 3 

The value of the feedback signal for extended Closed Loop Contrrtta 

The value,of the output from extended Closed Loop Controller 3 

The calculated No Flow Power for the actual operating speed 

[2580] CasCade'Stati 

72 

Status for the operation of the:Cascade Controller 
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VLr AQUA Drive 
Operating Instructions 

[2581] Pump Status 

2)418. How to programme the frequency converter 

Status for the operation of each individual pump controlled by the Cascade Controller 

NB! 

Please consult the VLT3 AQUA Drive Programming Guide, MG.20.OX.YY for detailed information. 

° I I 

Option: 
11_-& ' "- 

Function: 
Select a variable for display in line 1, middle position. 

n: [1662] Analog input 53 The options are the sameesthdsefisted for par. 0,-20 0/splay Line 1 1 Small - 

t0-22PDisplay.Line 

Option: Function: 

Select a variable for display in line 1, right position. 
. , 

Motor Current :The optiOn are:the'4rne:as thO.liStecl'fitif? par. 020'Dishlaypiie:1:1,.....Sl-nall 

Fir23DAT:4Vrgr:Wg 
Option: Function: 

Select a variable for display in line 2. The options are the same as those listed for par. 0-20 Display 

Line 1.1 Small 

[1615].:* .-i:Frequency 

Option: 
[1652] * Feedback [Unit] 

Function: 
Select a variable for display in line 2. The options are the same as those listed for par. 0-20 Display 

Line 1.1 Small. 

0-17 15Wegg4 
Range: 

[0 - 0 N/A] 

Function: 
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 be displayed permanently selec(Dispiay.Text1 in,par:p'-°20 DIe 

. play. L';;?e. 11 Small,' par 6-21Display Line 12 Small, par 0-22 Display Line 13 ;Sinall,.pr' 
L.- - , 0-23 Display, Line 2 Large orpar 0-24 Display Line 3 Lange Use the A.''or.7,buttons on the LCP, to 

change a character Use the ..and"tiiitfons to move the cursor- WhenakharaCter,Is'highlightid 

by the cursdr, it can be changed Use the or buttons on the LCP to change aCharicter A 

, character can be inSeriedby placing the cursor between two characters and pressing A or'.. 

- - , 
. : - . , _ 7 

"7' 4,17,4!:` 

Range: 
, - 
0 N/A! n ", [0 - 0 N/A] ' 

Function: 
In this parameter it is possible to wnte an individual text string for display in the LCP or to be read 

- via senal'cAmuilication If to be displayed permanently select Display Text 2 in par 0-20`bis: 

play,, Line 1.1 Small, par 0-21 ,DiSglay, Line 12 Small,' par 0-22 Display -Line 13 Small," pir 

0:23,Display Line 2 Large or.par' Line Large Use the A or :buttens on the LCP to 

changee character Use the and buttons to move the cursor When a.character is highlighted 

by the curserhis'charader can be",clianged A character can be,inserted,by placing the cursor 

between tWo'characters"and pressing or v. 
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Operating Instructions 

0-39-Display7ext3 
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 3 in par 0-20 Dis- 

play Line 1.1 Sma / /,par 0-21 Display Line 12 Small, par 0-22 Display Line .13 Small, Tar 

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 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 

Range: 

2000-01-01 [2000-01-01 00:00] 

00:00 - 
2099 -12 -01 

23:59 * 

Function: 
Sets the date and time of the internal clock. The format to be used is set in par. 0-71 and 0-72. 

NB! 

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. 

Option: 
[0] * YYYY-MM-DD 

Function: 
Sets the date format to be used in the LCP. 

Sets the date format to be used in the LCP: 

[2] 

Option: 

[0] * 

MM/DD/YYYY Sets the date format to be used in the LCP. 

Function: 

:Sets the time:format.to be used.in the LCP:. 

24 h 

Option: Function: 
Choose how Daylight Saving Time/Summertime should be handled For manual DST/Summertime 

enter the start date-and end date in par 0-760.5T/Surnmeitme Start and par 0-77067/Summer- 

time End 

[0] * Off 

0-76 DST/Summertime Start 
Range: Function: 
0 N/A* [0 - 0 N/A] Setsthe date and time when sumrnertime/DST starts The date is programmed in the format seL 

lected in par 0 -71 Date Format 

Range: Function: 
0 N/A* [0 - 0 N/A] Sets the date and time when surnmertime/DST ends. The 'date is ProOrarhined in the.fciimatseleCte'd 

in par 0-71 Date Format 

8.2.3. General Settings, 1-0* 

Define whether the frequency converter operates in open loop or closed loop. 
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I r 

Option: 
[0] * Open Loop 

- 

21'8. How to programme the frequency converter 

Function: 
Motor speed,* deterMined by,apblying'a speed reference or byktting desired speed when in Hand 

Operi Loop is also used if the freqbency converter is part of a cITeti loop control sYitern based on 

an external PID Controller providing a speed reference signal.aS'butput 
, - ' ' 7.( 

[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 closed loop control process (e.g. constant pressure or flow). The PID controller 

must be configured in par. 20-** or via the Function Setups accessed by pressing the [Quick Menus] 

button. 

NB! 

This parameter cannot be changed when motor is running. 

NB! 

When set for Closed Loop, the commands Reversing and Start Reversing will not reverse the direction of the motor. 

I ' 

Range: 

'^ 400 kW* 0 09 - 3000'00 kW] 

Function: 
Enter'the'niiminal.mkbr power in kW according to the motcir'barieplte.'da4,Thedefbit value 

corresponds to the nominal rated output of the unit. 

This pirryieter carrot* adjusted whilethe motor is running Depending on the choices 

par' 0-03 RegiOttaisSkpirg either par 1 -20 Aptor Pli.s%erfkW] 1;ar '1;21 Motor Power[HP]is 

Motooltage 
Range: 

:(10 - tow vt:, 

Function: 

Enter the nominal motor vOltagezeck'ding to the motor nameplate data The defaultiatiefckte- . 

spokis to the nominal ?ated output of the unit 

This parameter cannkbe-;djusted while the inkkis`running 
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Range: 

50. Hz* [20 - 1000 Hz] 

Function: 
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 

NB! 

This parameter cannot be adjusted while the motor is running. 

Motor Current 
Range: 

7 200A* [0'10 - 10000 00 A] 

Function: 
Entethenomin'al,motor current value frizim the motor nameplate data This data IS used fOr cal- 

culating motor torque, motor thermal protection etc 

NB! 

This parameter cannot be adjusted while the motor is running. 

Range: 

1420' RPM* [100 - 60000 RPM] 

Function: 
Enter the nominal motor speed value from the motor nameplate dafa This data is'used'for calcu- 

lating automatic motor compensations , , 

NB! 

This parameter cannot be changed while the motor is running. 

129 Automatic...Motor. Ada ptiti 
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 (Xh)) while the 

motor* stationary 

[0] * Off No function 

[1] Enable complete AMA performs AMA of the stator resistance Rs, the rotor resistance Ikr, 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 11., in the system only. Select this option if an LC 

filter is used between the frequency converter 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 frequency converter is ready for operation. 

Note: 

For the best adaptation of the frequency converter, run AMA on a cold motor 

AMA cannot be performed while the motor is running 
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NB! 

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 motor power rating. 

NB! 

Avoid generating external torque during AMA 

NB! 

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 default setting. 

This parameter cannot be adjusted while the motor is running 

NB! 

Full AMA should be run without filter only while reduced AMA should be run with filter. 

See section Automatic Motor Adaptation - application example. 

8.2.4. 3-0* Reference Limits 

Parameters for setting the reference unit, limits and ranges. 

Range: Function: 

d'ocip Ref- [-999999 999 - par 3,7,03'Referen- Enter MiniMurb Reference The MiniMum ReferehOe is the loWesi'value obtainable by 'summing 

erenceFeecl-ceFeedbackUnit] all'references The Midirnurn Reference valUe and unit rnatags the Configuration choice made in 

backUnir - par 1-00 Configuration-Mode and par 20-12 Reference /Feedback Une,.respeCtIvely 

NB! 

This parameter is used in open loop only 

tooktor,murniRer, 
ni ere ce 

Range: Function: 

SO 000 Ref-': [par 3-02 - 999999 999-Referen: Enter the Maximum Refererie&The MaxiMum Reference is'the highest value obtainable bysOMming 
_ . . . . 

erenceFeed-ceFeedbackUnit] . ' ' all references The Maximum Reference value and'unit matches the configuration choice made in 
< 

backUnit* 
. 

'., par '1-00 Configuration Mode and par' 20='12,Reference/Feedback Unit repectively',, 

, ',NB! 

This parameter' is used imopen loop only 
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511.70.'rAstlilefT:ence 
Array [8] 

Range: Function: 

000 %* [-no oo - loo 00 %] 
. . . 

Enter up.to.e)0t different preset referenceS 0-7) in this parameter, using array programming- The 

preset reference is stated,as a.percentage of the value Refrw (par 3-03 Maximum Reference) or 

as a percenthge of-the other external references If a Refmri different from 0 (Par 3-02 Minimum 

Reference) is programmed, the preset referencers calculated as a percentage of the full reference 

i.e on the biSiS of the difference between RefnAx and Refmni Afterwards, the value is added 

to Reb.ini. When using'-preset references, select Preset ref bit 0 / 1 / 2 [16], [17] or [18] for the 

corresponding digital inputs in.parameter group 5 1 Digital Inputs 

1301:IA149.10 

Preset 76543210 

10101010 

11001100 

-11110000 

12 (+24V) 

[P 5-13=.Preset ref. bit 0] 

32 [P 5-14...Preset ref. bit 1] 

33 [P 5-15..Preset ref. bit 2] 

Range: 

io oo s'* [1 00 - 3600 00 s] 

Function: 

Enter the ramp-up time, i e the acceleration time from 0 RPM to par 1-25 Choose a ramp-up tame 

such that the output current does not exceed the current limit in par 4-18 during ramping See 

ramp-down time in par 3-42 Ramp I Ramp Down Time - 

pat 3 - 41 - 5] 
taco x nnoini [ par 1 -2 

ref [rpm] ts] 

See drawing above' 

Range: Function: 

26 00 s* [1 00 - 3600 00 s] Enter the ramp-down time, i e the deceleration time from par 1-25 Motor Nominal SiOivdto 0 RPM 

Choose a ramp-down time such that no over-voltage arises in the inverter due to regenerative 

operation of the motor, and such that the genethted current does not exceed the current limitset 

in par 4-18 Current Limit See ramp-up time in par 3-41 Ramp I Ramp Up Time 

tdec x nnorm [ Par 1 - 25] [,s.) par 3 -42 ref[rpm] 

3 -84> Initial.RampATime 

Range: 

0 s* [0 - 60 s] 

78 

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. 
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arnellime 
Range: 
Os* [0 - 60 5] 

Speed 

Molar Speed 
gh 

How to programme the frequency converter 

Mot. Speed 
LOW 

1/14411 

Ramp 

Nome, 
Ramps 

Final 

Ramp \ 
° 

, ' 

Time 

": 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. 

Check vaRre,Ramp End Opeed ttiPM] 
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. 

Range: 

0 [Hz]* 

- ";. - <,,e^ 

Function: 
[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. 

F.naIRamp, 

Range: 
o [s]t [0 - 60 [s]] 

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. 
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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. 

8.2.5. 4-** Limits and Warnings 

Parameter group for configuring limits and warnings. 

Range: 

0 RPM* [0 - par 4-13 

Function: 
Enter the minimum limit for motor speed The.Motor Speed'LOw Limit can be set to correspond to 

the,Manufacturees recommended minimum motor speed The146thi4pee'd'ioW Limitxinust.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 HigtiLirnit 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 Motor Speed Low bait IHzjwill be displayed depending on other parameters in the Main Menu 

,:and depending oh default se dependant on global locaborri 

NB! 

The output frequency value of the frequency converternot exceed a value higher than 1/10 of the switching frequency. 

NB! 

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]. 
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8.2.6. 5-** Digital In/Out 

Parameter group for configuring the digital input and output. 

2)/58. How to programme the frequency converter 

Option: Function: 

[0] * °: Input - .Defines terminal 27as'a digital input - 

[1] Output Defines terminal 27 as a digital output. 

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 frequency converter. All digital inputs can be set to the following functions: 

Digital input function Select Terminal 
FP.._.1operatiori 'term 32 T-2, 

Reset (11 All 
tc6'stinViie____ All 

Coast and reset ilivei 
.[2]-- 
[3] All 

DC-brake'inverse L51 -r. All 

Sto inverse [6] All 

tfXfeinalliiterlock.,:; '-, [7] (All 
Start [8] All *term 18 

katched 'Start [9] , 
: All 

Reversing 1101 All *term 19 

Stait reCiersiriq [11] 'All, - 

Jog [14] All *term 29 

lEe'seCreferente on: [15] :All 
Preset ref bit 0 [16] All 

Lre.set refibit 1 UZI' All ': ' 

Preset ref bit 2 [1.1.1 All 

IFtieiiTtefeiiik'e -[1'='1 All 

Freeze output [20] All 

L8Peed up . - [21] All 

Speed down [22] All 
Setup select bit 0 , .,1231 

.2° 'All 

Set-up selt ._-t IA 1 [24] All 
'are a 1pt,' [32] :tea 2903- 
Ramp bit 0 [34] All 

[Maintfailtift 'river-se " [36] ' All I 

Run Permissive [52] 
[Hand start": [53] . I 
Auto start [54] 
DigiPot,Increase [55] .All,:: 
kgiPot Decrease [56] All 
[0:idikit'Cleir '' [57] AII:' :. = 

Counter A (up) [60] 29, 33 

citi rCnfei;k(daihri) [61] ° 291'33 
Reset Counter A [62] All 

Kotiiiter:B" WI :- [63] 
[64] 

' 29 33 
29, 33 

I 
Counter B cdown) 

Eltdsettounter13 - [65] All 
Sleep Mode [66] 
ReSetMairitenarrce Word [78] 
Lead Pump Start [120] 

[Lead PurriteAlternation', [121] , 

Pump 1 Interlock [130] 
[PUmp'2,,Interlock , . ' 1131i 
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: 
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Drive 

No operation No reaction to signals transmitted to`terminal. 

[1] Reset Resets frequency converter 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 frequency converter. Logic '0' => coasting stop and reset. 

[ ) DC-brake inverse Inverted iriPtit'ior'DC braking (NC) ' 

Stops `motor by energizing it with a DC current for a certain time penod 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, par. 3-52, par. 3-62, 

par. 3-72). 

NB! 

When the frequency converter is at the torque limit and has received a stop 

command, it may not stop by itself. To ensure that the frequency converter 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- 

ternal 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 ha's been removed A delay can be programmed in par 22-00, External In- 

terlock Time After applying a signal to the input, the reaction descnbed 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) 

Latched start .,,ZMotor Starts,:'ff 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 atthe same 

bore 

[14] 

[15] 

Jog 

Preset reference on 

Used for activating jog speed. See par. 3-11. 

(Default Digital input 29) 

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 .1 Enables a choice tietweepbne of the eight preset referenceS:accOrdingtd the tatiei>elOw. 

[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 °` 

Preset ref. 1 0 0 1 

[Preset ref.,2 
1 

9_,_,J, 
1 Preset ref. 3 0 

Preset -ref. 4 - J 
Preset ref. 5 

rP7e7e7ef.-i6, 
Preset ref. 7 1 1 1 

[19] 'Fre en ref - 'Freezes actual reference The frozen. reference is now the ,point of enable/condition for Speed up 

and Speed down 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 

82 MG.20.M5.02 - VLT"' is a registered Danfoss trademark 

SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS942 Active 10/12/2014 Page 87 of 333



VLT® AQUA Drive 
Operating Instructions 28. How to programme the frequency converter 

[20] Freeze output Freezes actual motor frequency (Hz). The frozen motor frequency is now the point of enable/con- 

dition for Speed up and Speed down 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. 

NB! 

When Freeze output is active, the frequency converter cannot be stopped via a 

low 'start [13]' signal. Stop the frequency converter via a terminal programmed 

for Coasting inverse [2] or Coast and reset, inverse [3]. 

For digital control of'the,up/down speed is dekired (motor f)oiel;bometeij' Activate this function by 

selectiig'eitiiii-Freeze-referehce or,FreezeOutput. Wtier,i,Soeed up is activated for less than 400 

msec the 'resulbng'refereriee will be increased by '1% -If Speed di:, is activated fcir more thari400, 

msec the resulting referende ramp according to RaMOIlin par 3-41 
, < 

[22] Speed down Same as Speed up [21]. 

[23] ,..,:dettl Ed 9 

[24] Set-up select bit 1 

[32] Pulse input 

- 

',elect) one'of the four-set-up's. Set per 0-10 .4..)A ye Set by to Multi Set-Lip. 

Same as Set-up select bit 0 [23]. 

(Default Digital input 32) 
., 

Select Pulie inOirt'when using a pulsesequenciaiftither reference or feedback Scaling idona,in 
' , 

pal' 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. 

Activates par. 14-10 Mains Failure. maIrrs failure :trtive in the t stoat on, 

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] 'A:4gr`'aliapPlieri:will°P0VttlelrequenCycailVertee into Hand ifroVeliSIrf on the LCP 

has been presed and normal kop command will be oierridderi- If disconnecting the signal; the 

motor will stop To Milci,any..other starre6Mmands valid, another digital input mist tie'a:isignto 

Startirid a signal aiiplied to this The-Hand On and AutAirtiatons on.theICP impact - 

The arbutton on the LCI? will override Hand Staitand Auto Start Press either the kand On or Auto 

On button to make` and Start and Auto Start active again lf.,nO,ig'nal on neither Hand Staitrior 

Auto Start the motor 'stop regardless of any normal Start command applied If signal applied 

- to both Hand Startand' Auto Stan, the function Will be'Auto rt-If pressing the_Off button on the 

',LtP,the motor will stop regardless of signals on Hand Start\-aricl4Auto Start- 

[36] Maim, Milure a else 

[52] Run Permissive 

[54] 

[55] - 'DigiPot Increase 

[56] DigiPot Decrease 

1.`,1 Dig Rot:Clear 

[A1)] enter A (up) 

[61] Er,ontei.A)000); 

r11 rounder A. 

r. 
4651 (up; 

[54] fiymnter 8 (down, 

[6`.)] Reset Counter F 

Sleep Mode 

Auto start A signal applied will put the frequency converter into Auto mode as if the LCP button Auto On has 

been pressed. See also Hand Start [53] 

USes the iliPUtas 'ariiNCREASE,SignOlio the Digital potentiorneter fur7ctiOn described,in-pararrieter 

Uses the input as a DECREASE signal to the Digital Potentiometer function described in parameter 

group 3-9* 
, _ 

L-,et). the ,npm to CLEAR the Digital Potentiometer reference 'bed irEparameter.TtPup 3 -9` 

I 1,=m1111,-,1 onl) Input VA- In, mmen! ,t,),)intmo a tl )-E 

Terminal 29 ;or 33iOn1y) Input for decrement counting in theL51.yount,),-, 

1111,51- reset ( 

(Ti iro,r,)) 29 and j3 only) Input for jocrefotot rttrr Eh)" PLC r-mr,t,r 

,Ter),,,nal 29 and 33 only) Input for derrement ,9,m9,9 ,0 rh,s tE, ,01111rt'r 

Input for reseePlfounter 8. 

Forces frequency converter into Sleep Mode (see par. 22-4*, Sleep Mode). Reacts on the rising 9,799 

of signal applied! 

[78] Reset Preventive Mainten-tme Word -Resets ii66-in Par, 16-96, Preventive Maintenance Word, -to 0. 
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8. How to programme the frequency converter 
VLT® AQUA Drive 

Operating Instructions 

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 frequency converter) A start requires that also a 

System Start signal has been applied e g to one of the digital input set for Start[8)1 

[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] 14Mpl Interlock - Pump9 Interlock: For the above 9 setting options, par 25-10, Pump Interlock, must be set to On [1] The function 

will also depend on the setting in par 25-06, Fixed Lead Pump If set to No[0], then NMol refers 

to the pump controlled try RELAY1 etc If set to Yes [1], Pumpl refers to the pump Controlled 

by the frequency converter Only (without any of the build in relays involved) and Pump2 to the pump 

controlled by the relay RELAY1 Vanable speed pump (lead) cannot be interlocked in the basic Cas- 

cade Controller 

See below table 

--, ,,,,,,,,, . 

Setting in Par' 5=1 Setting in Par 25-06 

[0] No ^_ [1] Yes ' 

[130] Pumpi Interlock Controlled by RELAY1 

(only if not lead pump) 

. 

Frequency Converter control- 

led . 

(cannot be interlOcked) 

[131] Pump2 Interlock't? Controlled,by RELAY2 COntrolled by RELAY1 

[132] Pump3 InterloCi- : Controlled by RELAY3 Controlled by RELAY2,' 

[133] Pump4 Interlock', ,, COntrolled by RELAY4 Controlled by RELAYS:, 

[134] PUrnp5 Interlotit; ' Controlled by'RELAYS Controlled by RELAY4 's 

[135) Pump6 Interlock;': 'controlled by RELAY6 . Controlled by RELAY5r ' - 

[136] Pump7,Interkick, Controlled, by RELAY7 Controlled by RELAY6 

[137] Rump8 interlock ' Controlled by RELAY8 ", Controlled by RELAY7 ' 

(138) Pump9 Interlock, " Controlled by RELAY9 ^ ' Controlled by RELAY8 

Option: 
[0] * No Operation 

Function: 
Same options and functions as par. 5-1* Digital Inputs. 

Option: 
[0] * ;'Nil d'pertion 

[1] Reset 

Function: 
Same options and funcbon's as par 5-1*, except for Pulse input 

[3] 

Coast in, ise 

Coda and f 

1 
[5] DC -brake invei 

[6] Stop inverse 

[7] 
. . .. 

External 

[8] Start 

[9] ;Otcheill5tart 

[10] Reversing 

L[11] Start reversing 

[14] Jog 

[15] Preset reference;on 

[16] Preset ref bit 0 

Preset ref bit 1 

[18) Preset ref bit 2 
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VLT® AQUA Drive 
Operating Instructions 2)4/4-`18. How to programme the frequency converter 

.(19) Freeze reference 

[20] Freeze output 

[if] speedup, 

[22] Speed down 

[23] Set -up select bit0 

(24] Set-up select bit 1 

. 341. 

[36] 

[37] 

[52] 

Ramp: bit 0 

Mains failure inverse 

' Fire Mode 

Run permissive 

(54] 

HancIlstart 

Auto start 

(551, , increase 

[56] DigiPot decrease 

[ [57]:; DigiPot Clear 

[62] Reset Counter A 

I. [65]:: Reset CoOnter B I' 
[66] Sleep Mode 

[7s] keset.maint:: Word,: 

[120] Lead Pump Start 

[1:21] Lead Pump. Alternation.'. 

[130] Pump 1 Interlock 

1 " [134] Pump22 Interlock 

[132] Pump 3 Interlock 

Option: Function: 

No operati n Same,optionsAnd ftinctions a`i:lar: 5,1 Digital Inputs. 

[1] 

[2]. 

[3] 

DC-brake'inVersex' 

(6] Stop inverse 

[7]''.. 

[8] Start 

Latched:start 

[10] Reversing 

L .Startrreiersing ... ,..-. 
[14] Jog 

. . 

[1.5] Preset reference on 

[16] 

:,.[17]: Preset ref bit 1 

[18] 

[19]: Freeze reference 

[20] Freeze output 

[21] ,,:Speed up 

[22] Speed down 

Reset 

Coast inverse`:: 

Coast and reset inv 

External interlock' 

Preset ref bit 0 

Preset ref bit 2 
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8. How to programme the frequency converter 
VLT® AQUA Drive 

Operating Instructions 

[24] Set-up select bit 1 

[30]. Counter,input 

[32] Pulse input 

[36] Mains failure inverse 

. Fire Mode 

Run permissive 

137] 

[52] 

[53] Hand start 

[54] 

[55] 

Auto start 

DigiPot increase 

[56] DigiPot decrease 

[57]' DigiPot clear 

[60] Counter A (up) 

[62] Reset Counter A 

[64] Counter B (down) 

[65]. Reset Counter B 

[66] Sleep Mode 

[78], Reset Maint. Word 

[120] Lead Pump Start 

[121], Lead Pump Alternation 

[130] 

[131] PumpQ Interlock 

[132] 

Pump 1 Interlock 

Pump 3 Interlock 

27 Digital Output 
Option: Function: 

[1] 

No operation Same options and functions as par. 5-3* 

Control ready 

[2] Drive re-adY. 

[3] Drive rdy/rem ctrl 

Standby /, no warning 

[5] Running 

-[6]; 

[8] 

Running / no warning 

Run on ref/no warn 

[10] Alarm or warning 

Attorque limit. 

[12] Out of current range 

1,[13] ..Belovitcprrent, low 

[14] Above current, high 

[15] Out of speed range 

[16] Below speed, low 

I[171 Abovespeed, high 

[18] Out of feedb. range 
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VLT® AQUA Drive 
Operating Instructions 210-(-4-i-8. How to programme the frequency converter 

PH Below feedback, low 

[jo] e feedbacl.. 

hermal warninc, 

1[2B] Luc, UK 

T,r,.4u, `:,L1, 

[28] Brake, no brake v.ar 

[29] Brake ready, no fault 

t [30] Brake fautt (IGBT) 

[35] External Interlock 

Out'orref range 

[41] Below reference, low 

[42] " AboYe 

[45] Bus ctrl. 

r, [46] Bus ctrl, 1 if timeout 

[47] Bus ctrl, 0 if timeout 

[55] Puls.B output 

[60] 

[[di] Comparator 1 

[62] Comparator 2 

[63] , Comparator 3 

[64] Comparator 4 

[71] .Logic 11.11t" 1 

[72] Logic rule 2 

[73].. Logic rifle 3 

[74] Logic rule 4 

1,[75] - Logic 

[80] SL digital output A 

SL digital output B 

[u.12] dldiud 

S1 digital output D 
L._ 

SL digital output E 

SL digital output F 

No alarm 

11161] Punning 

[165] -I yet rrti.e 

[166] RernoteATer act iv, 

[167] Start command act. 

[168] Hand node': - 

[169] Auto mode 

[180] CloO.1( Eau 

[181] Prey. Maintenance 

t190] No-FlOw 

[191] Dry Pump 

[192] End Of Cur,' 
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VLT® AQUA Drive 
8. How to programme the frequency converterg Operating Instructions 

[193] Sleep Mode 

[194] r Broken Belt 

[195] Bypass Valve Control 

F[.196] Fire:Mode 

[197] Fire Mode was Act. 

[198] I.cDrive.Bypass 

[200] Full capacity 

[201] Pump:14urining 

[202] Pump 2 running 

[203] Punip;3 running 

Function,Relay 

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 realised in an array parameter. 

Operargn 

sontrol Fe ,iy 

Drive Ready 

l,tive Ready/PHillgig 

__J 

staid-by/No Warning 

Running 

Running/No Vfaiiriii 

Run on Ref./No Warning 

Alarm 

Alarm or Warning 

At Torque Linut , 

[12] ut of Current Rargi. 

[ [13] 

[14] 

[15] ' 

L 

[16] 

BelOy;..cUr,ient, low 

Above Current, high 

O'Ut of Speed Range 

Below Speed, low 

[17] Above Speed, high 

[18] of Feedb. Range 

Below Feedback, low 

Above Feedback, hiyli 

-inennalWaming': 

[25] beverse 

17,[26] Bus OK 

[27] Torque Limit it1:-_,L.p 

Brake.; No Warning 

[29] Brake Ready, No Fault 

j 

[30] Brake Fault (IGBT) 

[35] External Interlock 

h36] Control Wor&Bit'L 1 

[37] Control Word Bit 12 
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VLT® AQUA Drive 
Operating Instructions 

[40] 

[41] 

217(-1118. How to programme the frequency converter 

Out of Ref. Range 

Below Reference, lov, 

[42] Above RefAligl, 

[45] Bus ctrl 

' Bus ctrl, -1 if timeout 

[47] Bus WI, 0 if timeout 

r[60] Comlpaillakt 0 

[61] 

[62] 

[63] 

Comparator 1 

Comparator 2 

Comparator 3 

[64] Comparator 4 

[65] Comparator 5 

I/01 Rule 

1[1110 1 

[72] [ u;'] Pule 2 
] 

[,[1] kulu C 

[[74] Logic Rule 4 

[75] Logic Rule 5 

[80]' SL Digital Output A ' 

[81] 

[82] 

[83] 

SL Digital Output B 

SL Digital output 

SL Digital Output r 

SL Digital,Output E 

SL Digital Output F 

[Tio; No Alarrn 

[161] 

1.,[165] 

[166] 

LI167] 

[168] 

[169] 

[180] 

[181] 

[190] 

[191] 

[192] End of Curve 

[193] ' Sleep Mode 

[194] Broken Belt 

A1951 BypassValve Ctintru[ 

[199] Pipe Filling 

[211] " Cascade pumPl 

[212] Cascade Pump2 

Running Reverse 

-Local Rif Active 

Remote Ref. Active 

=-,t7,rt Cmd. Actlyi_ 

rlrl.e in Hand NI ije 

r[ve in Auto rltiu 

Clock Fault 

Pre' Maintenarice.: 

No-Flow 

Dry Fu[ep 

C cade 

[223] Alarm, Trip Locked 

[224] ,Bypass Mode Active- 
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8. How to programme the frequency converter 
VLT® AQUA Drive 

Operating Instructions 

29 Highade/Feedb. 
Range: Function: 

N100 000 N/ [-999999 999 - 999999 999 N/A) ,^ Enter the high reference'Y'alue [RPM] for the motor shaft speed and the high feedback value, see 

A* also par 5-58 Term 33 High:Ref /teedb Value 

8.2.8. 6-** Analog In/Out 

Parameter group for configuration of the analog input and output. 

Range: 

,10 s* S] 

Function: 
Entei period Live Zero Time-out Time active for analog inputs; I 

terminal 53 or terminal 54, allocated to current and used as reference or feedback sources If the 

- reference sigrial valueasso'ciated with the selected current inputfalls 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 .6:22Terminal 54 Low Care nt for a time period longer than the time set in par 

6-00 Live Zero' limeo ut,Trine, the function selected in par 6-01 Live Zero TirneOut Function will be 

activated 

I 

Option: Function: 
Select the time-out functiOn 'The:function set in par 6-01 Lore Zero Timeout Function will be acti- 

vated If the input signal on terminal 53'or 54 is below 50% of the value in par 6710" Terminal 53 

Low Voltage, par6:12"Terrninal 53 Low Current, par 6-20 Terminal 54 Low Voltage or par 

6-22 Terminal ,54 Loin Current for a time period defined in par 6 -00 Live Zero Tuneoui Time If 
several time-outs occur', simultaneously, the frequency converter prioritises the time-out functions 

as follows - 
1 par 6'-01 lnieg'ero Tirneout Function 

2 par 8-04 Control Tirneout Function 

The output frequency of the frequency converter can tie` ` 

.,[1] frozen at tne present value 

[2] oirerruled tcr.stOp"- 
.-f- 

-, [3] overruledto.jog speed 

(4) mom, led td max speed 

[5] overruleiltd:Sftip With subsequent trip 

.,"If you select set-up 1-4, par 0-10 Active Set-up must be set to Multi Set-up, [9] 

: This parameter cannot fieidjuSied while the motor is running 
, ' 

[0] * Off 

Freeze output 

[2] trap 

(3) JLQ,;Irlq 

[4] Max. speed 

1 (5) Stop'and trip 
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VLT' AQUA Drive 
Operating Instructions 2:15r 8. How to programme the frequency converter 

Ref./Feedbock 
[RPM] 

Por 6-xx 
1500 High Ref./ 

Feedb. Value' 1200 

900 

600 

Por 6-xx 300 
Low Ref./ 150 
Feedb. Value' 

1 V 5 V 10 V [V] 
Por 6-xx Analog input 

'Low Voltage'or 
'Low Current' 

Par 6-xx 
'High Voltage'or 
'High Current' 

on 

Range: 

0 07 y* [0 00 - par 6-11 V] ^ 

Function: 
, 

Enter the lOwvoltage value Ibis analog input scaling value shOtilcf correspondtolheloVi reference/ 

feedback value set In par 6-14' Terminal 53 LOw Ref/Feedb 
%yl 

Value 
,rgfCe 

Termihilifi High 

Range: 

i0'00 par 6-10 - 10.00 yj 

Function: 
Entei= the high yott'age value fhts'analtrg inpqt scaling value shtiUld cOrreStionilli6;the high refer:. 

'ence/feedbaCkyValue set in Par 6-15 ierminal,53 High Reljfeed" ,ti 'Value , ' 

Tennlymi.511Pw 
Range: Function: 

:0 000 N/A* , [-999999 999:7,999999 999 N/A] , Enter the aiialogmpiit scaling value that 'corresponds to'the low voltage/low:Current et -in 'Par 
- , 

- 
..,. , ;,- 

.,... 
-e. - '6;10 Terminal 53 Low Voltage and Par -642 Terminal 53 Low Current, 

53,11iglitettFeedb. 
Range: Function: 

. 50 000 ' [-999999 999 -T 999999 999 N /A] Enter the analog input Scaling value that corresponds to the high voltage /high current value set'in 
- 

AV; - par 6-11 Ternunal 53 High Voltage and par° 6=13 Terminal 53' High Current' 

6-20 rellilral S4 Lovatql. 
Range: 

0 07,V* [0 00 - par 6721 

Function: 
Enter the loW voltage valtie This analog input scaling value"shoUld correspond to the low referenCe 

feedback value,--set in'par. 6,j24yTermmal54 LowRef /Feedb ;Value 

Range: 

'40 00 V' par 6,20?-'16.00 V], 

Function: 

Enter,2hehrgh 'voltage valueTtlis analog .input scalirigNalu&Should ecirrespond<to:the,.high refet- 

ence/ieed4ckValue set 6-25 Tertnrn'al54 1107 Ref / Feedb Value' ' 

Low Ref./Feedb. 

Range: Function: 
0 000 N/A*;-;.[-999999 999,-,999999 999 N/A] ' Enter the analog input scaling val'ue that, corresponds to the low voltage/low:alent value set, in 

'' , 
.. , .. 

'par 6-20 Tempel 54 Low Voltage and par 6.L22 Terminal 59 4:Ow Current - .. - 
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8. How to programme the frequency converter 
AQUA Drive 

Operating Instructions 

Termina1,54 High 

Range: Function: 

,1O0 000' N/ .(- 999999 999 - 999999 999 N/A] .Enterthe,analcig input scaling value that corresponds to the high,VOltage/high current value set in 

A* , 'par 6-21 Terminal 59 MghVoltage and par 6-23`Terminal 59 HO Cu;rent 

Option: 

41 

Function: 
,Select the function of Terminal 42 as an analog current output ; 

[0] * No operation 

[100] Output freq' 0-100 0 - 100 Hz 

[101] Reference Min-Max : Minimum reference - Maximum reference 

[102) Feedback +-200% -200% to 4200%of par 2-14 

[103] Motor cur. 0-Imax : 0 - Inverter Max. Current (par. 16-37) 

[1.04], Torque 0-Tlim 0 - Torque limit (par ,4-16) 

[105] Torque 0-Tnom : 0 - Motor rated torque 

11061 :0(4'0,04:nom - Motor rated power 

[107) Speed 0-HighLim : 0 - Speed High Limit (par. 4-13 and par. 4-14) 

[113] Ext Closed Loop i 100% 

[114] Ext. Closed Loop 2 0 - 100% 

[115) Ext. Closed Loop 3 i 0 -'100% 

[130] Out frq 0-100 4-20mA :0 - 100 Hz 

[131] ' Reference 4:20rnA Minimum Reference - Maximum Reference 

[132] Feedback 4-20mA -200% to +200% of par. 2-14 

[133] Motor cur ,4-2OmA : Inverter llaxx` C0rent (par 1:6 37 Inv 4Irlax _ 

[134] Torq.0-lim 4-20 mA :0 - Torque limit (par. 4-16) 

[135] Torq 0-nom 4-20mA 2: 40 - Motor'rated torque 

[136] Power 4-20mA 0 - Motor rated power 

[137] Speed 4-20mA - Speed High Limit (par 4-13 and par 4-14) 

[139] Bus ctrl. 0 - 100% 

[141] 

0142] 

[143] 

[2144] 

[145] 

Bus tiri4k-20'mA 0- 100 %6 

Bus ctrl to. 0 - 100% 

,Bus Ctrl t o 54-20mA - - i00% 

Ext. CL 1 4-20mA 0 - 100% 

Ext ;CL 2 4-20mA 0 - 100% 

Ext. CL 3 4-20mA 0 - 100% 

NB! 

Values for setting the Minimum Reference is found in par. 3-02 Minimum Reference and par. 20-13 Minimum Reference/Feedb. - values for Maximum 

Reference is found in par. 3-03 Maximum Reference and par. 20-14 Maximum Reference/Feedb.. 
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VLT AQUA Drive 
Operating Instructions 2:158. How to programme the frequency converter 

1. Terminal 42 Output.Pqn Scale 

Range: 

o oo 0/01!" - 200 00 %r: 

Function: 
Scale f4'theminiaum output (0 or mA) of the an&ogueiigna) at terminal 42 

,.';Sefthe';..y,alUeto,be the pereentiiiof the full ran'gepf ihgvarlabje selecteOn'par ,6-50: Terminal 

. 42 Output , 

2 Termina 
Range: 

100 00 We.. [0 00-- 200 00 

utputMme Scale 

Function: 
Scale Or the aaximUin output (20"inA) of the analog sign&'at terminal 42 , 1" 

,.-, 

Seittiekfalue't'o be the4p&cenia4e Of the full range of tbe:Varible selected'in b 
"" 4,', '', "'''''kki '')1,V - ,.' , , ' 

42 Output ,- , . ., - , 

6510:;Temilnal 

I , 

.0% Analogue ',Analogue,' 
output Min Output,Max 

'Seale 
pa6-52 

It 
.`,100%. Variable for 

output, 
example Speed 

IRPMJP.*'tn- 
. 

., 
, 

It is possible to get a value laver than 20 mA at full scale programming values >1.60%;bi using 

a formilla as follows ' 

m",4%distred maximum current x.100 % 

e l'O m; fie9e-P2 00%'" 3 4\ 
10 /t7A ^ ,w7; 

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 

0% 50% 100% 

0Hz 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 MM 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% 
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8. How to programme the frequency converter 
VLT® AQUA Drive 

Operating Instructions 

20 mA 

0/4 mA 

0% 50% 75% 100% 

-200% 0% +100% +200% 

1// 

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 42 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%). 

20 mA 

10 mA 

A 

0/4 mA 

0% 

Min ref 

100% 200% 

Max ref Max ref X 20/10 

8.2.9. Drive Closed Loop, 20-** 

This parameter group is used for configuring the closed loop PID Controller, that controls the output frequency of the frequency converter. 

Option: 

[0] None 

Function: 

[1] . 

PPM 

[ [10] 1/min 

[11] RPM 

=41.2] Pu-,e 

[20] 

[22] 

1. [23] rn,/s 

[24] m3/min 

1 [25] m3M 

94 MG.20.M5.02 - VLT8' is a registered Danfoss trademark 

SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS942 Active 10/12/2014 Page 99 of 333



VLr AQUA Drive 
Operating Instructions 2'°°4-21.8. How to programme the frequency converter 

[30] kg/s 

-[31] 

[32] h 

pit] t/min 

[34] C/1) 

[40] 

[11] 

[$1] 

[f,1_11 

t%0] 

[71] 

[73] 

[74] 

bar 

Pa 

rLd rnni I-(-] 

[3()] kCJ 

[12u] 

[121] 

[122] J.31, 

[140][ Its 

[141] 11,flim 

[145], ft 

[160] 

[170] 

[171] lb11). 

[172] In WH 

[173] 

[180] 

in HQ 

HP 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 frequency converter. 

Range: Function: 
0,000 !roc:- [-999999999 - 999999 999 Proc- :Seirioint 1 iS'used in Closed LooPMOde to enter a setpoint reference that is used by the frequency 

essGtrlU `essCtrI Unit) < converters PID Controller See the deicription of par 20=20 Feedback tunc-66/; f 
- 

nit*' 
NB! 

Setpoint reference entered her is added to any other references that are enabled 
$ 

(see par group 3-11 
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VLT® AQUA Drive 
8. How to programme the frequency converter Operating Instructions 

Norntal/liiversoControl 
Option: 
[0] * Normal 

[1] Inverse 

Function: 

Normal [0] causes the frequency converter's output frequency te'de?"ease when the feedback is 

greater than the setpoint reference This is common for-pressure- controlled supply fan and"pump 

appliCations 
, , 

Inverse, [1] causes,the frequency converterebutOut fre'quenCitetracreaSe-When,the feedbaCk is 
greater than the setpomt reference 

: S r. 

Range: 

. 0 RPM* [0 - par 4 -13 RPM];' 

Function: 
When the frequency converter 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 frequency converter will automatically switch to Closed Loop Mode and-the PID,Controller will 

begin to function This is useful in applications-in which the driver-1'160d must first quickly accelerate 

to a minimum speed when it is started ' 

NB! 

This parameter will only be visible if par 0-02 Motoi/Speed Unit' is set to [0], RPM 

20-93 Proportional,Goln 

Range: 

o SO N/A* [0 00 -,10 00 N/A] 

Function: 
Whenth the difference between the feedback and the setpoint reference isless than the value of this 

, 
parameter, the frequency converter's diSplay wilt'show "Run on,Relgence" This status can be 

communicated externally by programming the function ore PiatPiatfOr Run on Reference/NO 

14%am/17940:In' addition; 46 r p:unm tinicaticins,, the On Refere'-1rneeita" :tlu's bit Ofthe freq' uency' 
A - 

converters.Status Wort will befigh (1') 

The On Reference lated as a percentage of the setpoint reference 

Range: 

20 00 s* [Obi- 10000.0k 

Function: 
The integrator adds over time (integrates) theerror between the feedback and the setpoint refer- 

ence This is required to ensure that the errorapproaches zero Quickffecfuency' ,converter speed 

adjustment is obtained when this''value is small. However, iftoo smali;of a value is used, the ire- 

quepcy converter's output frequency may become unstable 

8.2.10. 22-** Miscellaneous 

This group contains parameters used for monitoring water/ wastewater applications. 
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VLr AQUA Drive 
Operating Instructions 2u8. How to programme the frequency converter 

I.-221120 LowilFlowerAutoiSetzup 
Option: Function: 

. When set faEnabled, 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 Li initYRPM),par 4-14 Motor Speed 

,,HighLimit1Hzj) At those two speeds, the power consumption is autorneticallyiffeasuredand stored 

Before,enabling,4wto Set Up , ; 
1' Close valVe(s) in order to`createa.noflow condition 

k 

The frequency converter must be set for Open Lddp,(pir. 1-00 Configuration MOde) 

Note that it is important also.tO set par '1=03 Torque,tharecteftspcs 

[0] * Off 

[1] "Enabled 

NB! 

Auto Set Up must be done when the system has reached normal operating temperature! 

NB! 

It is important that the par. 4-13 Motor Speed High Limit [RPM] or par. 4-14 Motor Speed High Limit IH4is set to the max. operational 

speed of the motor! 

It is important to do the Auto Set-up before configuring the integrated PI Contoller as settings will be reset when changing from Closed 

to Open Loop in par. 1-00 Configuration Mode. 

NB! 

Carry out the tuning with the same settings in par. 1-03 Torque Characteristics, as for operation after the tuning. 

L'OwPowerlDetection 

Option: Function: 
Disabled 

Enabled 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! 

SpeelilDetection 
Option: Function: 

1": [01* ...: 'Disabled.. 

[1] 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 Limi t 

Option: Function: 

Common actions for Low Power Detection and Loiv Speed Detection (Iridnridual selections not pos= 

sible) , . 
[0] * Off 

[111 Sleep Mode 

Warning [2] Messages in the Local Control Panel display (if mounted) and/or signal via a relay or a digital output. 

Alarm The frequency converter,trips and motor stays stoppe8 until reset. 
. 
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8. How to programme the frequency converter 
VLT® AQUA Drive 

Operating Instructions 

Relay 

Range: Function: 

Set the time Low Power/Low Speed muststay detected'to activate signal for actions If detection 

disappears before run out of the timer, the timer will be reset 

22 26 DryjRumplunction 
Option: Function: 

Low Power Detection must be Enabled (par 22-21 Low Power Detection) and commissioned (using 

either par 22-3*, No Flow Power Tuning, Or par 22-20 Low Power Auto Set-up) in order to use Dry 

Pump Detection 

[0] * Off 

Warning Messages in the Local ContrOl Panel display (if mounted) and/or signal via a'relay or a digital Output., 

[2] Alarm The frequency converter trips arid motor stays until reset. 

22-27 DryPumppcfay 
Range: Function: 

'10-s* [0- 600 s] Defines for how long the Dry Pun* condition Must be active before activating Warning or Alarm 

No-Fiow 

Range: Function: 

0.00 kW* [0 00 - 0 00 kW] Read out of calculated NoStiow power at actual speed If power,drops to the display value the 

frequency converter will con, 'ct, the condition as a No Flow situation 

PowerCorrection 
Range: 

100 %* 

Function: 

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 detecteb, the setting should be increased to kiove 

100% 

Low.Speedi 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 for the 50% level 

This function is used for storing values needed to tune No Flow Detection 

Specot [Hz] 
Range: Function: 

0Hz* [0 0 - par. 22-37 Hz] To be used it ()-02 Motor Speed Unittias been set for Hz (parameter not visible if RPM selected) 

Set used speed forti;e'50% level 

Thefuliction is uSed'fbr storing values needed to tune No Flow Detection 

Range: Function: 
0 kW*" [0 00 - 0 00 kW] To be 'used it par 0-03 RegiOnal Settings has been set for International (parameter not visible if 

North Amenca selected) 

Set poWetconsumption at 50% speed level 

This function is used for storing values needed to tune No Flow Detection 
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1/13® AQUA Drive 
Operating Instructions 

7. * 

Range: 

0 hp [0 00 -L) 00:hp] 

gaj8. How to programme the frequency converter 

Function: 
Ta tie uiediif par' 0-03 Regional Settings hs been set for:North`AmeriCa:(pa"ramete not visible:if .. 
International selected) .-, - ,° :- 

Set power consumption at 50% speed,level ' 

This function is used for storing values needed to tune No,Flow Detection 

Range: 

-0 RPM* [6- pai° 

Function: 
, .< 

3o:lbe used if par 0-02 Motor Speed Unit has been'set for RPM (parameter notYliible if Hz selected) 

4Set used speed for-the85%tever 

The fUnction.is used for storing values needed to tune NO Flow Detection 
- - . 

1222 High. Speeds[. 
Range: 

0 0 Hz*-->. (0 6,par 4-14 

Function: 
To be, used if par '0-02 Motor Si4;d Unit haS been set for Hz- (parameter not visible if RPM selected) 

Set used speed for the`85% level 

The funCtioh is used for storing values neededlb tune No Flow Detecbon 
, - 

Range: 

0 kW* [0 00 - 0 00 kW] 

Function: 

To be used, if:par 0703 RegiOnal :Settiiigs has been set fijIhiernalionah(pa'faMeter °not ',Yisible if 

North ?pencil selected)- 

, ,iSet,power consumption at 85% speed level 

This function is 'usecifoi storing values needed to tue'hlo'Flow Detection 

Range: 

0 hp* ,*°:[0 00 - 0 00 hp] 

Function: 
'Td,:beirsedif"par 003 Regional' Settings has been set:forrNorth Arnerica parameter not 'vrSitileSf 

in,ternational'Selected) 
r 

S& power-Consumption ab8Sy speed level - 

This functionis used for storing values needed to tune No,Flow Detection 

Range: 

105* °. [0, 600 5] 

Range: 

io s* [0 -,600 s] 

-22-42 Wake-up 

- - . 

Function: 

-' Set the deiired minimurh.ruriningitime for the motor after a Start cOenin'end`Sdigitat inpiit or tiusj 

before entering Sleep Mode., 
' - 

Range: 

o RPM* ' [Oar 4711 --, par 4 -13 RPf.] 
' 

Function: 
, 

-Set the desired minimum time for staying in Sleep Mode This will override override_any wake. up conditions 

Function: 
TO be used-1f par 0-02 Motor Spiod Unit has been set for RPM (parameter not if Hz selected) 

Only to be used if par: 1-60 Configuration Mode is setfor Open Loop and speed reference is applied 

'by an external controller ° ' : 4-= 

Set the reference speed at which the-Sleep Mode Should be cancelled 
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8. How to programme the frequency converter 
VLT® AQUA Drive 

Operating Instructions 

[WO Wake -up sweil[1421 
Range: 

0 Hz* '[par 4-12 - par 4-14114' 

Function: 
To be used if par 0-02 Motor Speed Unit, has been set for Hi (parameter not visible if RPM selected) 

Only to be used if par 1700 ConfigurStion Mode, is set for Open Loop and speed reference is applied 

by an external contraller controlling the pressure 

Set the reference speed at which the Sleep Mode should be cancelled 

Ret/TEPpjfference 
Range: 

10%* [0-100%] 

Function: 
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 pressure. 

Set the pressure drop allowed in percentage of set point for the pressure (Pset) before cancelling 

the Sleep Mode. 

NB! 

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. 

setricant 
Range: 

o %* -ioo -100%] 

Function: 
Only to be'used if par 1-00 Configuration Mode, is set for CloSed Loop and the integrated PI con- 

troller is used In systems with e g constant-pressure control, it is advantageous to the 

system pressure before the motor is stopped This will extend the time in which the motor is stopped 

and help to avoid frequent start/stop , 

Set the desired over pressure/temperature in percentage of serpoint for the pressure,(Pset)/tem- 

perature before entering theSieeti,,Moile ' 

- If setting for4,5%; the boost pressure mill be Pset*I 05 The negative values can be used for e d 

cooling tower control where a negative change is'needed ° r 

Range: 

60 s* ,i. >40 - 600 s] 

Function: 
Only,to be used if par 1,00 Confgiiraton Models set fortiOsed Lobi) and th4integiatecip controller 

is used for controlling the pressure 

Set themaximum,time for which boost mode will be allowed. If the set time is exceeded, Sleep 

-, Mode will be entered, not'waiting for the set Boost pressure to be reached 
°=, 

. 

Option: 
(0),* off' 

[1] Warning 

[2] Alarm 

Function: 

End of Ctin;e monitoring not active 

A warning is issued in the display [W94]. 

An alarm is'rssued and the frequency converter trips A message [A94] appears in the display 

NB! 

Automatic restart will reset the alarm and start the system again. 

urip:gnigurye,,De 
Range: 

s* - 600 s] 

Function: 
When an Encibf 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 
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VLT:') AQUA Drive 
Operating Instructions g)"78. How to programme the frequency converter 

22-80 Fly ois,Compensution 
Option: 
[0] ." Disabled . 

Function: 
[01' Disabled Set-Point co mpensationjhot active 

[1] Enabled [1] Enabieci.Set-Point compensation is active. Enabling this parameter allows Flow Compensated 

Setpoint operation. 

Square-linear Curve Approilmation 
Range: 

100 ok* [0 - 100 %] 

Function: 
Example 1: 

- 

Adjustment of Oils par:ameter allows the sharie"of,the control curve to tie adjusted 

0 = Linear: - 

100,(3.= Ideal shape (theoretical) 

NB! 

Please note: Not visible when running in cascade. 
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8. How to programme the frequency converter2 
VLT® AQUA Drive 

Operating Instructions 

Work Point Calculation 

Option: Function: 
Example 1 Speed at System Design Working Point is known 

H DESIGN 
Set Point 

H (head) 

H MIN 
P22-83/ 
P22-84 Control Curve 

P22-87 

A 

FrOrn the data sheet,showing,charactenstics for the specific equipment at different speeds, simply 

reading across from:the HDESIGN point and the 0-DESIGN:point allows us to find point A; which is the 

Sy's=tem Design lAior:king''Priint The pump Charactenscs at this point should be identified and the 

associated speed )ingfaihmed Closing the valves and adjusting the; speed: until HMiii has been 

achieved allows the speed at the no flow point to be identified. 

Adjustment of par.Q:2-81 Square-linear Curve Approximation then allows the shaPe ofthe-control 

curve to be adjusted infinitely 
- 

Example 

Speed at System 61110 Working Point -is not known Where the Speed at Systems,design Working 

Point is unknoyin, another reference point the cOntrd-c.clive needs to be determined by means 

of the.data sheet ,Efy,looking at the curve for the ratea'speed arid-plotting thi:design pressure 
- 

i.(H6EsiGN, Point;c),the 'flow-at that pressure QRATED can- bedetermined: Similarly; by plotting;the 

esign: flow (f.?riesikli, Point D) the..pressure,r10:at that-flowf`cari,deterinined.ZKribWing these two 
'4, ",1,Pr 

points on the pi:nip:stave; along with HruN as qescnbed above:allows-the' frequencyconverter to 

(calculate the riiei"ekciaOint13 and thus to plot the control curve mhic-h will also include thetem 
design Working Point 

H RATED 
P22-88 
H DESIGN 
Set point 

H (head) 

H MIN - 
P22-83/ 
P22-84 Control Curve 

P22-87 

A C 

Q DESIGN QRATED 0 (flow) 
P22-89 P22-90 

[0] * Disabled Disab/ed/W. Work Point Calculation not active. To be used if speed at design point is known (see 

table above). 

[1] Enabled Enabled AI Work-Poin(Calculationis active Enabling this parameter allows the calculation of the 

unknown System Design' Wdrking Point'at 50/60 Hz speed, from the input data set in par 

' 22-83 Speed at No-Flow [RPM] par 22-847Speed at No-Flow [Hz], par 22-87 Pressure at No -flow 
Speed, par 22-88_ Pressure at Rated Speed, par. 22-89 Flow at Design Point and par. 22-90 flow 
at Rated Speed 

. 
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VLT® AQUA Drive 
Operating Instructions 217(1/11-8. How to programme the frequency converter 

Range: 

50 0 1-,1z*"..;[0-'0°2par. 22-86 Hz], 

Speed at No-Flow 

Function: 
Reolution 6033`Hil, a. 

. , , , 

The speed of the motor at which flow tia: effectively stopped and minimum pressure HMIN is achieved 

, should be entered liere,inHi''Alternatively, the speed in RPM can be entered,in pai.z22-83.5iker1 

at No-RdwilZPitik If it has been decided to use Hzin,par 0-,02Mgtor Speed ;Unit theri°par 

22-86 Speed at Design point [IV should also be used Closing the valves and reducing -the Screed 

;until minimum pressUre NiN is achieved will determine this value 

ignopoink[RPM) 

Range: 

ispO [par 22,-83-:50000' RPM] 

Function: 

'Resolutton1 RPM 
,t, , 

Yy` 
fin 

est?, 4,1,opi ;Only'vis ble when par 7: r22-821WorkPnt 
Calculaton ts,seetorasab/eThe, lspeed of e moto;et 

WhiCh theSiSten;Deiign"Working Point is achieved should be entered here'inRPM,'A,IteinativelV, 
.r ' 

-thelspeed Hz'can betnteied par 22-86'Speed at Design Point [Hz] lf sit has-been decided to 

use RPM in Par'0=62;moiol Speed &nit:then par -22:83 Speedat,No-hops [RPM] should 1So be 

- used ' 

Range: 

50/600 [par 22-_84-.par 419'Hz] 

,Hz *' 

Function: 
Resolution' 033 Hi: 

Only visible when par -22-2:,-14iork.Point Calculation is'setto DisableThe spiel:Lathe inotor5 at 

which the System Design Working Point is,achieverishould be entered here in Hz Alternatively, the 

speed:ikitP,M ca entered in par 22-85 Speed at Design Point [RPM] If it has-been decided to: 

use Hz in Par. 0-02 Motor Speed Unit; then par. 22-83'Speed at No-FlowiRPM]shouldlalso be Used- 
. 

° 

Range: 

o 000 N/A [0 000 - "par 22-88 N/A 

Function: 

,Enter-the,liregiureCri.VcoriestrOntling tO'SPeedat No hO1.4';nR efe're'i'ice/FeedbadiVliits 

Range: Function: 

99999$.09 [par 22-87- 999999 999 N/A],: ',Enter the value coliespohding to the ̀ Pressuie at Rated Speed, in Referen6e/Feedback Units This 
- , 

N/A* 'value can be,ilefined"usrrig the pump datasheet 

- - . 

Range: 

300 RPM*- 0 - par '22-85 RPM] 
< 

, 

Function: 

kesolUtion 1 ROM - - 

Thcspeed of the inotOf*whichflow Is iero indpinimum pressure'Hmth islachievecrshould be ,. r2, 

enteredhere RPM 'Alternatively, the speed in Hz can be entered in par .22-84 Speedat 

17-14 ,Ifartrai been decided to use RPeirin par 0-02 M6tor Speed Unit theri par''22-85'Speed 

Deign'eoint [RiliVIShould also be used Closing the valves and reduCingthe speed:Until Minimum 

spressur0-iree .ii'achteried Wilicleterrriinethis,yalue 4., 

' 

Range: 

000 Ner* [0 000;- 999999 999 N/A] 

_ n dat-asheet 

Function: 
";Enter the value corresponding to Flow at Rated Speed This value can be cefined,Ping the pump 
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VLT® AQUA Drive 
8. How to programme the frequency converter Operating Instructions 

8.2.11. Timed Actions, 23-0* 

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 frequency converter. The Timed Action number is selected from the list when entering parameter group 

23-0* from the Local Control Panel. par. 23-00 ON rime- 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. 

NB! 

The clock (parameter group 0-7*) must be correctly programmed for Timed Actions to function correctly. 

NB! 

When mounting an Analog I/O MCB109 option card, a battery back up of the date and time is included. 

Array [10] 

Range: 

0 N/A* [0'..,0 N/A] 

Function: 
Sets the ON time for the4Timed Action, 

NB! 

The frequency converter has no back, up of the clqck function and.the set date/ 
, - 

time will reset to default (2000-01-01" 00 00) after a power daWri,unless a Real 

Tim- e CloCk module With baclCup is installed In par'0-79 Clock faulttt is possible, 

to program for a Warning in case dock has not been set pthperly, e g' after a 

power cldwn 

23-0 Oil Action 
Arra [10] 

Option: 

[0] * Disabled 

[1] rJo action 

[2] Select set-up 1 

Select set-PP 2 

[4] set-up 

Sdect setup 

[10] ,:elect preset r et U 

[11] Select preset ref 1 

[12] Select preset ref 2 

[13] Select preset :ref 

[14] -elect preset ref 4 

[15] Select preset ref S 

[16] Select preset ref 6 

[17] Select preset,ref.7, 

[18] Select ramp 1 

[19] : -Select ramp 

[22] Run 

104 

Function: 

Select the action during ON Time See par 13-52 SL CoitrollelitletiOn for descriptioris of the options 
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VLDT' AQUA Drive 
Operating Instructions 2158. How to programme the frequency converter 

[23] Run reverse 

[24] Stop 

i [26] DC Brake 

[27] 

C-[177] Freeze o tput 

[2-'1 7Thr-1- timer 0 

[30] ",tirt timer 1 

[ 

[32] Set diqq,11,6[1tAl6v 

[33] Set digital out B low 

[34] Set digital Out' C low 

[35] Set digital out D low 

E. 
[36] Set digital out E 

[37] Set digital out F low 

r 
i,-[38] Set digital.:Out,A.: high 

[39] nut 

[40] Set digital out C high 

[11] Set digital out D high 

; .[12] Set digital out.E high 

431 Sri digital out F high 

et.Counter A 

[61] Reset Counter B 

[70] Start Timer 3 

[71] Start Timer 4 

[72] Start Timer 

[73] --13irt Timer 

[74]; ;1,:,rtTifiler 7 

0 

Array [10] 

Range: 

N/A* [0 - 0 N/A] - 

Function: 

'Sets the:OFF time for the limed Achim 
, ,... 

POI 
'The frequency,tonvehei has'nci back up,;61 the clodauriction and theset date/. 

tiniemill reset to default (2000-01-01 00,00) after a power doWn'unlest a Real 

Time Clock module with back up is installed In,par 679 Elock'Fatiltit is possible 

to''prodrem for a',Warning in case clock.has, not, been set property, e g after a 

' 

?3-04.PFF 
Array [10] 

Option: Function: 

SeleCt the ection.clUnngOFF Time -See.Par 13.52 SL Conboller AcPOn for descriptions of theZP-, 

bons 

[0] * Disabled 

[1] No ,c-Nor-, 

[2] t ,t-up 

[3] Select.t-up 
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VLT® AQUA Drive 
8. How to programme the frequency converter Operating Instructions 

[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 pret:ref.;7 

[1.] Select ramp 1 

[[49] Select ramp,2 

[22] Rin 

Run reverse 

[24] Stop 

[26] DC Brake 

[27] Coast 

F[28] F nfeze output 

[29] 'utuirt timer 0 

..[30]. ',tart timer 1 

[31] Start timer 

[32]i Set digital.out A lov.. 

[33] 

[34] 

[35] 

Set digital 

:Set lo.Ot 

Set digital out D low 

Set digital !au1,E low 

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 

.1421 . 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 1 ever 

[73] Start Tinl, 6 

[74] Start Tin er 7 
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VLT® AQUA Drive 
Operating Instructions 218. How to programme the frequency converter 

Array [10] 

Option: Function: 
Select which day(s) the -Timed ActiOn applies 'to Specify'worlong/nOn-,working days in pal): 

< - 

0-81 Working Days, par 0-82 Additional Working :Days and par 0-83 Additional Akin-Working 

,Days `.. 

[0] * All days 

[2] 

,WorkIngdays: 

Non-working days 

[4] Tuesday 

[5], Wedriesi;lay 

[6] Thursday 

[8] 

Friday; 

Saturday 

[9] Sunday 

8.2.12. Water Application Functions, 29-** 

The group contains parameters used for monitoring water / wastewater applications. 

Option: 
[0] * Disabled 

Enabled 

Function: 
Select Enabled to fill pipes at a user specified rate. 

fitspeecL*m) 
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). 

Speeditliz 
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] depending on the choices made in par. 4-11 / par. 4-13 (RPM) or in par. 4-12 / par. 4-14 (Hz). 

Limit* 

29. -03 Pipe FilTime 
Range: 

O s* [0 - 3600 s] 

Function: 
Set the specified time for pipe filling of horizontal pipe systems. 

Pipe Fillillate 
Range: 

0.001 units/ [0.001 - 999999.999 units/s] 

st 

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-up vertical pipe systems but will be active when the filling- 

time has expired, no matter what , until the pipe fill-set-point set in par. 29-05 is reached. 
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8. How to programme the frequency converter 
VLV-8) AQUA Drive 

Operating Instructions 

29-05 FNecirgetpoint 

Range: 
0 s* [0 - 999999,999 s] 

8.3. Parameter Options 

8.3.1. Default settings 

Function: 
Specifies the Filled Set-point 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. 

Changes during operation: 

'TRUE" means that the parameter can be changed while the frequency converter is in operation and "FALSE" means that the frequency converter 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 a frequency converter. 

Cony. index 0 67 6 

Cony. factor 
101 

1/60 
1 

1000000 1 100000 10000 1000 100 
5 1 4 1 3 1 

10 

2 1 1 1 0 

0.01 0.001 1 0.0-4001 0.00001 0.000001 

Data type Description Type 
12 , 1..*ger 8 Int8 
3 Integer 16 In116 

Inteigef 32 

5 Unsigned 8 Uint8 

16 i MsAin,:d 16 Uint16 
Uint32 
VisStr 
N2 

' 

1 

7 lInsigned 32 

.;s1ble String . 

Normalized value 2 bytes 
81t seci - "civatiable's' 
Time difference w/o date 

1g 

33 

135 
54 TimD 
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8.3.2. 0 eration Dis la O - 

Par. No. # Parameter description Default value 4-set-up FC 302 
only 

Change during op- 
eration 

Conver- 
sion index 

Type 

1114MBasIcSettings 
0-01 Language [0] English 1 set-up 

2 :et -ups . 

TRUE 
FALSE 
FALSE 

- Uint8 
Uint8 I 
Uint8 

10=02 :. - , . Motor SpekI[Init [0] RPM":' 
0-03 Regional Settings [0] International 2 et-ups 

10-04 - " ..OperatIngState:at Power-OP: ': : [0] Resurrie., ."' 

[01 As Motor Speed Unit 
- All set-ups 

2 set-ups 
.TRUE 
FALSE 

Uint8 1 

Uint8 0-05 Local Mode Unit 
10-1* SetTuP'OPeMtlotis ' :.::,':: ' ' I 

0-10 Active Set-up [1] Set-up 1 1 set-up TRUE Uint8 
10-11. " .7 Programming Set-up :': [9] Active Set-up 

[0] Not linked 
=All set-ups 

All set-ups 
All set=ups- ' 

TRUE 
FALSE 

''FALSE' 
TRUE 

- 

..,0 

0 

Uint8 1 

Uint8 
Alint16 1 

Int32 

0-12 This Set-up Linked to 
1II ReadoUt: Linked Set=hps: : :0,N/A 
0-14 Readout: Prog. Set-ups / Channel 0 N/A All set-ups 

10-2* LCP Display" ;,..., ": .. ?: ' I 

0-20 Display Line 1.1 Small 1601 All set-ups 
',.. All set-ups .,.. 

TRUE 
TRUE, ' 

TruE 

Uint16 
': Uint16 1 

Uint16 
1.0-21 Display Line 1.2'Small 1662' 
0-22 Display Line 1.3 Sm7)11 1614 tIll set -ups 

10:23 Di:splay Line 2:111. pc. 1613 All sea TI- iE Uiht16 1 

0-24 Display,Line3 Large 1652 
- ExpressionLimiV - 

All set-ups 
1 set-up' 2 

TkUE 
TRUE....; 

Uint16 
Uint16 1 10-25 'My Personal Menu 

0-3* LCP Custom Readout 
10-30 ':'-': aistorWReadhut Unit 
0-31 Custom Readout Min Value 

.'' ' i- 1 f 1 ]_°,_° ._ 
ExpressionLirnit 

,-All set=ups, :,, ' TRUE .: : :-::Uint£1-',-,1 
All set-ups TRUE Int32 

ISY32 - : Custom Readout Max Value :'.100.00 CustomReadoutUnit : ..1 All Set-ups ' TRUE : '' 
TRUE 
TRUE 
TRUE 

0 

0 

:Int32:,' I 
VisStr[25] 

-:, VisStr[25]j 
VisStr[251 

0-37 Display Text 1 0 N/A 1 set-up 
10-38 'f,' -7 'Display Text 2 0 N/A,_,., ' . 1 set:upi 

1 -et-up 0-39 Display Text 3 0 N/A 
10-4AXPiKeyiaild r., ': I 
0-40 [Hand on] Key on LCP [1] Enabled . ri set-ups TRUE Uint8 

10741 [Off] Key on-LCP ' [1] Ehabled 
[1] Enabled 

1 set-ups 
All set-ups 

, TRUE 
TRUE 
TRUEY.,, 

Uint8 1 

Uint8 
: , Uint8 I 

Uint8 
.. Uint8 ..:1 

0-42 [Auto on] Key on LCP 

[0-43 [Reset] Key on LCP -'. [II Enabled ' All Set-uPS 
0-44 [Off/Reset] Key on LCP [1] Enabled All set-ups TRUE 

:., TRUE:. , 10-45 : ::::' Drive Bypass] Key on LCP :411 Enabled ' (All4t-ups 
0-5* Copy/ Save 

10750 .." TT Cii, [0] Nu copy All set-ups ' FALSE ,. lintE,. I 

0-51 ' ' Y [0] i'J, ropy All set-ups FALSE 21,18 

10-6*.'Password a I 

0-60 Main Menu Password 100 N/A 1 set-up TRUE 0 Uint16 
(6-61 )....:., : Access tut4aln Mehu W/8 PaSsword [0] Full actess.:.' ... 1 s et TRUE Uint8 I 
0-65 Personal Menu Password 200 N/A 1 set-up 

....,-1,Setigpl 

TRUE 

TRUE_,i, 

0 Uint16 
'..,,:Uint8 - 1 L0-66 SL:',,..,Access-to-Persbnal Me:nu'w/aPaSsword ::. . [0] Full:aceeSs' 
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Par. No. # Parameter description Default value 4-set-up Change during opera- 
tion 

Conver- 
sion index 

Type 

10-7* ClockSettings 
0-70 Date and Time Expression Limit All set-ups TRUE 0 TimeOfDa 

10-71 `S Date Format [0] YYYY- MM -DD. A set-up TRUE , Uint8 
0-72 Time Format 10 24 h 1 set-up TRUE Uint8 

10774 ' DST /Summertime [0] Off 
ExpressionLimit 

, ExpressionLimit. ': °. 

.. 1 set-up ... 
1 set-up 
1- set-up 
1 set-up 

TRUE 
TRUE 
TRUE';, 
TRUE 

0 

Uint8 I 

TimeOfDay 
Tlme0fDayj 

Uint8 

0-76 DST/Summertime Start 
fr27 
0-79 

- DST/SuMmeftimO Eno 
Clock Fault null 

10-81 .'' , ' Working Days: i . ., .,-5 null, . 

ExpressionLimit 
, ExPressikaimit 

1 set-up 
1 set-up 
LsetluP 

All set-ups 

TRUE 
TRUE 
TRUE ' '. 

TRUE 

0 
0 
0 

Uint8...:__I 
TimeOfDay 
Tlme0fDayj 
VisStr[25] 

0-82 Additional Working Days 
LQ183 -;,, :',.,.41dditional Non=WOrkIng Days 
0-89 Date and Time Readout 0 N/A 

CO 

O 

O 

3 
to 
co' 

3 
3 

(0 

-5' 

(D 

C 

-r 

_0 

CD 

-2 
(-) 
O 

(D 

0 

ty < - I- 

V) CO 
rt C 

to al 
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.3.3. Load/Motor 1-** 
Par. No. # Parameter description Default value 4-set-up Change during opera- 

tion 
Conver- 

sion index 
Type 

110General,SettIngs I 

1-00 Configuration Mode nut ',;I t,et-up--. 
_ 

H 3 

11 t.lotr Cohtrol Principlc null- 112.et-jJr,,. 
...II ..et-urn 

T 1 L 

TRUE 

c., 
._, 

1-03 i ,mue Characteristic,:. [.'.] 711-c. Energy Optirn i 
uint-3 

4-1* Motor Sere-akin 
1-1U Motor Construction L:ui n c h r - r , H FILE 13 

4-2* Motor Data I 

1-20 r.',ctor Power [k.,] EYpri r)Ilrillt ..11 c,r-lir s - - 
FAL E_ I Uint32 

[1-21 m.-.tor P_,,,,,er [Hp] .:pre.,:s9nUm it PH ,,etzups FALSE - - I 

1-22 Mot._.; , oltage Hi::1 -'51-,,nLim,t_ ,',11 set-ups FALLS 1,,,t16 

t 1-23 Motor Frequency Exp_resslonLlmit All set-ups F .1J.-E H U qt16 I 

1-24 Motor Current 'Expressiontimit All get-ups E.'L'-..-E u11-132 

[1-25 Motor Nominal ExpressionLirmt ;=,1[2],et-ts F ',=L ';E . fit If 
1-28 Motor Rotation Check [0) Cif All _,,ct-ups FAL,E uint3 

[1-29 . Automatic.MOO,rAdaPthtibn (AMAr E' 401.C.,ff FALSE 

FALSE 

llint8 

Uint32 
1-3* Adv. Motor Data 

L1:30 St:1i )1- ResistatiCE. R.!::, ExpressionL in -Tr_ ..:*"'AA1111.2seSett-luuipp: 

1-31 F-t..-.1- Fes17.nn.:, Tr Expressionbuy] .,..!? -,-r- u . _ , 

Il ,,,- I 

F'..L.'7...E i lirr2 
Int 

UHI13.2 

11:35 m Iii i-,:,.Th7trillCi- (,h) E*1:11:erdnijitl t 

1-36 Ir.1,n Loss Pe'71,17rc2 11-I,, Evrressicrtirmt Ldi ,...1--w, 
___FI:LSE 

FALL 
Ei797 r,,,,n poly, E,pres:syEnLint 11 set,.5 FALLS . UintE 1 

1-5* Load indep. Setting 
All Stts ps Tr,LIE j Uint16 j fk50 ' MoteflfgektiSarlpn.at j. cr:LSPeeli___ 

1-51 Min S.eed Normal Magnetising (f(Pm] F 1 r,-i.H.DrILIrre. All ,,t-upc, TRUE .= 67 uln`.16 
Sp'eedNormalt4NnetisingitizI Exrn]ssEsn[ pro, %,11,.et-up,- IR.' IE__. 

1-6* Load Depen. Setting 
_ulr,t1§ 

ia.160 :.Law;Speed LOad:CorhPers.,Ttic] 
I 

0 c., 

All setUps 
Al] ,:et-Hp.:, 

I pcitup 

TRUE 
TRUE 
,--; e 

, 

Imp, 
lit 13 

Ifitits -1 
1-61 High Speed Load Conlpens,At:7,[) 

;1-62 312 Zompen-Satirin 
1-63 Slip Compensation Time C ,f1St all, L DressionLimit Al] .,-_.[-Hps -:-FI:1_, IJI,J1.6 

i HIE 1 I1-64:'" ReSonatieelDatiffiening. 100 % All ],..4-,,m.__ TR( 1E 

1-65 Resonance Dampening Tin, _. ,FL,!: '.I It 5 ms TEl 

ri-7.1`.:StartrAdjuftnents 
1-71 Start Delay 0.0 s Allgi TRUE Uint16 

[1=73LL_ FfiingStart ] 
okpisabled ,,Alliset,ups_ E 

TRUE 1 

Liint8 I 

IHHI-16 1-74 '-_L:r Speed [RPr-11 Evpr,,,,-1[,[ Hut .,11 :,:pH,[:,:, 

1E-I '-_,(,,,rt Speed [Hz] E]prEsArEnumiT, :TRUE_ plo_16 
I 

1-76 Start Current 
_,IIsetitips 

IF uE Uint32 
I4-8* StapAdjdstiaents........ i 
1-80 Function at Stop [0] Coast ,',H ,.et-up': TRUE - 

_ 7 

Uint8 
_lJiht16_,1 

1_111116 

E1-81 Min Speed for FOnctioriat]Stop [REM] E)irir.ccirinLim, 
H H [1_1:1 It 

P,II ,pt-upc,_ 
1-82 Min Speed for Function at Stop [Hz] 

_1-J,:LIF_ 
_ 

IL' E 

riT-8 - Trip Speed Cow [RPM1-..."-.' 0 ['PM All set-ups TPUE 62, U]nt16 : 1 

1-87 Trip Speed Low [Hz] H in so.- T,5 HF Uint16 
ii;.9MotorTeinperature., .. i 
1-90 Motor Thermal Proteirl [-1] ELI trip 1 All set-up]] TPuE Uint8 
1-91"_'] 7:_tlotor]Extemalzron'i 
1-93 Thermistor Source 

:-,.U1 No , Alli_set'llp!-:, TRuE 
TRUE - 

Uint16 1 

Uint8 
_ 

[0] None All set-ups 

co 
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8.3.4. Brakes 2-** 
Par. No. # Parameter description Default value 4-set-up Change during opera- Conver- Type 

tion sion index 
12,0!".13C- Brake 1 

2-00 DC Hold/Preheat Current 50 % All set-ups TRUE 0 Uint8 
12:01":: DC Brake Currofi: 50 ''' , IHI sGt-iips. TRiE 0 Uint16 i 

2-02 DC Braking Tin 10.11: s 1.11 :L-Li.: MI !E -1 Uint16 
12'03 " DC Brake a/tin SPeed [FF'N_I] Expressicr 1 im,t :.: All set-ups, ... - 'TP HE 67 '.,Uint16... 1 

2-04 DC Brake Olt In Speed fl-1:1 Exprpscioi,Lii; lit All cpt-i ;pc TF' LIE -1 Uint16 
1211,;.:Brake.EneitY 8.unct. 1 

2-10 Brake Function [G] Off :i'11,_.-t-01G. i '. Uint8 
12-11'. Resistor ,'oht-il) i ,pies=:IonLin-1,t A l s,f_fjps I F IliE Uint16 
2-12 Brake Power Limit (1....0 L 

F F 
0 ,":.:1,,n1 imIr OF set-ups 11.;LL Uint32 

2-131. BrakeiPOwerMoriitcfin,") [01 Off All set-ups TRUE Uinta I 

2-15 Brake Check [U) Off All set-ups TRUE Uint8 
2-16 AC brakel4aX: Current 100 O.% , .0:All:set-uPs TRUE Uint32 
2-17 Over-voltage Control 12] Enabled All set-ups TRUE Uint8 

co 

to 

3 
3 
CD 

CD 

(13 

C 
CD 

CD 

CD- 
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-** 
Par. No. # Parameter description Default value 4-set-up Change during opera- 

tion 
Conver- 

sion index 
Type 

13r0*,'Referince LiMIts 
3-02 Minimum Refer-Eh, ,, H rP-HrlLIErlir 4 LtHups TRUE 1nt32 

[3-01' Maximum Reference" ExpressionLimit ' 1 : !All Set-ups., = ,. 

All set-ups 
TRUE 
TRUE 

3 ,`.lot32 :. 1 

Uint8 3-04 Reference Function [0] Sum 

13,1*;Refkences -. ' 1 

3-10 Preset Reference 0.00 % All set-ups TRUE 

,...,"TRUE 

TRUE 

Int16 
: :, Uirit16 ,,,1 

Uint8 
[3-11 -log -[HZ] ExpressionLimit:' .. All set-ups ,; 

All set-ups 3-13 1?..-f,rence Site [0] Linked to Hand / Auto 
[341 PreetRelatiM:Riference'.,',;.. : 

0.00 °/ci 

[1.] Analog input 53 

All set-ilp5 
All set -ups 

1 P a 
Tr-LIE 
Tr ir, 

IPA!: 
',TRUE 7 

Int32 I 
Uint8 
Uint8 - 1 
Uint8 

: Uint16 

3-15 Reference 1 Source 
13-16 :,,,' , -Reference-2:Soiirie ' ' , [0] No_functIon-:' : All Set:443s 

3-17 Reference 3 Source [a] No function All set-ups 
All set-ups' : 13-19 :.' : Jog Speed fRPM1 ' EipreSsiontimiE , 

3-4* Ramp 1 

[3-41- Ramp 1 Ramp Up Time ExpressionLimit : ? All set-ups, 
All set -ups 

TRUE 
TRUE 

::"Uint32 
Uint32 3-42 Ramp 1 Ramp Down Time EvrressionLimit 

13=5*. Ramp 2 : , - '1 

3-51 Ramp 2 Ramp Up Time ExpressionLimit All set-ups TRUE Uint32 
13-52 ,-,:, ' ? Ram p°2 Ramp Down Time ' - ExpressionLimit All set-ups TRUE , 2 , ,f,, Uirit32, I 

3-8* Other Ramps 
13-80 , - , - log Ramp Time , Expres-siontimit 

ExpressionLimit 
TOO:s",:, 

All set =ups 
2 set-ups 

",, AlEset-ups: - 

All set-ups 

TRUE:= 
TRUE 
TRUE 
TRUE 
TRUE 67 '" 

Uint32 
Uint32 

: Uint16 ,1 

Uint16 
Uint16 "!..1 

3-81 Quick Sto Ramp Time 
[3-84: : Initial Rainp Time 
3-85 Check Valve Ramp Time 0.00 s 

[3=86 COkk ValVegimp!Ehd Speed1RPM] Expressioitimit 
ExpressionLimit 

,.- All set-ups ' . 

3-87 Check Valve Ramp End Speed [HZ] All set-ups TRUE -1 Uint16 

13-88 : ? : Final Ramp Time >::.:" ''-- -,,0.00 S -. , '.- All set-ups': : TRUE ' ' 2 Uinti6 I 

3-9* Digital Pot.Meter 
I3-90,-,. .": ! : Step Size . , 0.10% ::,: All settici ' TRUE Uiiit1.6,-, i 
3-91 Ramp Time 1.00 s All set-ups TRUE Uint32 

13-92'; Power Restore [0] Off, -All set-ups TRUE Uint8 1 

3-93 Maximum Limit 100 % All set-ups TRUE 0 Int16 
t3-94 Minimtim-LiMit 0 % , , 

ExpressionLimit 
:AlEset-ups:' 

All set-ups 
TRUE 
TRUE -3 

,n Int16 
TimD 3-95 Ramp Delay 

0< 
(1) 0 
CU r-r > 
5 A 

LO 

tn 0 

4 (1) 

O 
cn 

co 

O 

O 

O 
t0 

111 

3 
3 
rt 

lD 

(T) 
_ct 

(D z 

0 

rt) 
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8.3.6. Limits / Warnings 4-** 
Par. No. # Parameter description Default value 4-set-up Change during opera- 

tion 
Conver- 

sion index 
Type 

4-1* Motor Limits 
4-10 Motor Speed Direction 

14=11 - Motor Speed Low Limit (RPM] 
4-12 Motor Speed Low Limit [1:13) 

14-13 " Motor Speed HighIlmit[RPM] 
4-14 Motor Speed High Limit [Hz] 

14-16 Toique[Limit'Motor M6de 
4-17 Torque Limit Generator Mode 
418' Currentlithit 
4-19 Max Output Frequency 

14=5* Adj. Warnings " 

4-50 Warning Current Low 
1451 Warning Current High 
4-52 Warning Speed Low 

14-53 Wathirig,Speed High 
4-54 Warning Reference Low 

1,4=55 Warning-Reference High 
4-56 Warning Feedback Low 

14 -57.; . WarnIng Feedback High 
4-58 Missing Motor Phase Function 

r4,6.!. Speed Bypass ' 

4-60 B pass Speed From [PF 

4-61 BypasS.SOeed From [Hz] 
4621E152eecl-ci (RPM] 
1.71--637W[1:1?] 
4-64 Semi-Auto Bypass Set-up 

[0] Clockwise All set-ups FALSE - Uint8 
ExpressionLimit All set-ups TRUE , '67 Uint16 
ExpressionLimit All set-ups TRUE -1 Uint16 

..ExpressionLimit All set-ups TRUE 67 : Uint16 
ExpressionLimit All set-ups TRUE -1 Uint16 

110: % All set-ups : ,.' TRUE 1 Uint16 1 

100.0 % All set-ups TRUE Uint16 
ExpressionLimit All set-ups TRUE 1. Uint32 . j 
ExpressionLimit All set-ups FALSE Uint16 

0.00 A All set-ups 
ImaxVLT (P1637)- All set-ups 

0 RPM All set-ups 
,outOutSpeedHighLimit (P413) - All set-ups 

-999999.999 N/A All set-ups 
999999.999 N/A All set-ups 

-999999.999 ReferenceFeedbackUnit All set-ups 
999999.999 ReferenceFeedbackUnit - All set -ups. 

[J On All set-ups 

ExpressionLimit 

ExpressionLimit 
ExpressionLImit': 

[0] Off 

All set-ups 
All set-ups 
All set-ups 
All set-ups 
All set-ups 

TRUE 
TRUE - 

TRUE 
TRUE. 
TRUE 
TRUE 
TRUE 
TRUE 
TRUE 

. -2 
67 
67 
-3 
r3 

-3 

TRUE 
.TRUE 

TRUE 
TRUE 
FALSE 

67 
-1 

67 
-1 

Uint32 
Uint32 
Uint16 
Uint16 
Int32 
Int32 
Int32 
Int32 
Uint8 

Uint16 
Uint16 
Uint16 
Uint16 
Uint8 

00 

0 

O 

O 
LC) 

3 
3 
(D 

C 
(D 

-91 

0 

(D 

0 
f'D 

= 
LO fr 

(n 
=4' c c 
R o 
o C. 

cn 
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8.3.7. Digital In/Out 5-** 
Par. No. # Parameter description Default value 4-set-up Change during opera- 

tion 
Conver- 

sion index 
Type 

5,0* Diglia,inode 
5-00 Digital I/O Mode 

15-01 : Tar27M17, 
5-02 Terminal 29 MCp 
F-5"-Tblini1Inpifts, 
5-10 Terminal itrt ni,t !:t1 Jr 

11 Ter Mina' 19 ri'lb p ,ut 
5-1 

. 

terminal 27 Digital If L1.11. 

15-13 Tertilhal1291,DIgital1Iiiptit 
5-14 Terminal 32 Digital Input 

L5-15 Termiria11331DigitakIriPitt 
5-16 Terminal X30/2 Digital Ini33, 

1547 .. 'Tenrilrial1rX3Or Digit31 Input 
5-18 Terminal X30/4 Dinit.el frIplIt 

15.3t* DidithijOutptitS 
5-30 ,T11'. Terminal 27 Dii3331 i it 

n''i T &rill tiali'29 Diu r3I 0 LitpUt 

5-32 Term X30/6 Div ii ir (NILE. 55 
ILL.L___ irri0Lx3./i5 hid 15 53 it1 iEt,,,101 

5-4* Relays 
[5.-1.0 FdittlonT:elay 
5-41 1Tri Delay. Peltai 

1-L4.2 c tf Delz,,,r, 

5-5* Pulse Input 
ra_550._ Terrn1'29iLowtFrequency 
5-51 1,-,0n. 29 High Frequency, 
07 rerm. 29 Low. Ref:Yee-db. \mite? 
5-53 Terra. 29 High Ref./Feedb. value 

011- PUkte1Filter7firrre1Ctinstant11#2 
5-55 Term. 33 Low Frequency 

15.-5C territt13311111gfareqber-fey ., 

5-57 Term, 33 Low Ref./Feedb. Value 
1,5'58 Tr_treri, 33 I ligfilReflTheedlottyalu3 
5-59 tril-e, tTlter Time Constant #33 

15$6* Pulse Output 
5-60 inal 27 Put, ,,,,,pet 73,-H lir 

5E67 r , seif)utput Ma, i ,-) J,.-..) ., 

5-63 Mr rninal 29 Pulse Output ..3 

15-65 Pulse OilttiMe, Flici :,29 
5-66 Terminal X30/6 Pulse Output Var,-,h1- 

15-68 Pu15.1.61,011q116t;Mai1Fret#X0/ft 
5-9* Bus Controlled 

15490, , tt Digitalj&IRelgaiiSCContrd - ' 

5-93 Pulse Out #27 Bus Control 
1519,4 ' P_U1S61011f#27drififeditPieSet 
5-95 Pulse Out #29 Bus Control 

15-96 rttilie300t1#29,1741f1it1Preiet 
5-97 Pulse Out #X3016 Bus Control 

r5.--7 , ITUIse1OLit14X30/641fireetitjtriset 

[0] PNP - Active at 24V All _t t li..S FALSE 

[0] ler it 1,11.-,,,,1-0p,-.. TPUE 
[0] juu0i. All und-- , TL.JJE 

[A] Cfl. t FPI IE 

[U] rJc, civeraticm ell set-ups THJE 
null 17.15 

_[0110.....-operation 1LILLLt-lip,, LILLIE UnitS 

[0] No operation All I, I-IJI``I THIL 
[0] Nri"Varetibil All s-,f -1[_.5 TRI IF (Jint8 

[0] No operation All set-us,- TV,IIE II, 8 

[0] No operatic All seteips 1 [ME 'llrIte 
VII No npPraticri All ,.-t-up'. TI-Ill: 

ILL1 ,q,rLI-L,r 111 LL;t-,,,,s LHIE 

r ..,-,-,,,--..F.-,'.1H, 1 ,t-ups TR,' 

[0] N0 0purati0u II TIE 
[0] tlo opersitlep ell set-,,Jr s TRI',F 

AlL s pt-LJps 

Ill 
ell set -ups 

trretrtvs 
TI-LIE 

11F-L,-. 

1 

Uint8 j 
Uintl5 
Uintl tt 

11 set-ups 

151mm '1 All T-Trp::11:1EFF set-11;e3 

I le I'S H7 

11111 

FALSE 

TI JE 11J'11) 

TO If 

N 

All St5551555 1-,11E 

10 
-1- --i-''t_5E 1j F 1UU MS All A- -- 

Hit No operatic), All set-ii,tr TRUE 

5000 Hz All set-ups .TRUE 
No irTitti3rem /ii 3itirreitt. -rpm 

ATI 3etrups TRUE L.Inr,:,2 

[(I Ne Aeration tit tit ILInt.IL 

JI1LIE NrrrHh 1 

I RUE 0 II -.t327-1 
TI' IF N) 

Innt,32 

ntlt, 
Uint3Z 
Uint32 
Int32 
Int32 
Uint16 

- 

J 

tin L.3',1 

11.1p1,1, 

A co 

All triEs 

' All set-ucT 

set-up TPUE 
I, IL 

:;e1I-up _TRUE 
0.00 TRUE 

2).00 
1 

_TRUE 

L Intl+, 

N2 

Uint16 

Co 
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(7) 

8.3.8. Analog In/Out 6-** 
Par. No. # Parameter description Default value 4-set-up Change during opera- Conver- 

tinn sinn index 
Type 

Ifire!, Analog I/O Mode 
6-00 Live Zero Timeolrt Time 10 s All set-ups 

16-01 Live Zero Trmac,,It Fin.itiDr-, 

6-1* Analog Input 53 
All et-lp,,, - 

trIC' TerminA531:6wVoltari.? 
6-11 terminal 53 High \ioltag,, 10.00 V 

fr,-12 Terminal:53 LoVeCurrent. 4.00.mA% 

6-13 Terminal 53 High Ciirr,r,t 20.00 mA 

-14 Terminal 53:LowtRut. I ,i.c.h. vallie 0.000 N/A 

6-15 Terminal 53 High Rpi 'h,.:, ih ..floe ExpressionLiinit 
t6...1 Thrminal 53:Filter iim±r:trL . 0.001 
6-17 Te s- LI.] Enabled rminal 53 Live Zp 

' s 

16;.2* Analog input'54': 7: 

t6 21 

1,6423 . elt.ertfiltialt5,4tHiglq Trent 

L6-25 ...:Termirial Higti7Rif./Feedb. Value 

6-22 

6-24 Terminal 54 Low Ref./Feedb. Value 

-erminal.54,High Voltpc]e 
I erminal 54 Low Current 

100.000 N/A 
U.000 N/A 
2L) 00 mA 

-11 ,-_':_,::,-)ornVA : 

All set-ups 
All set-ups 
All set-ups 
All set-upS, : 

All set-ups 

TRUE 

. 

TRUE 
TRUE 

, -5.s. 

3 ilnnt3t322 

1 

Int16 I 

iInnttli66 

6-20 Terrninal 54 Low Vslr il -je n n7 V All set-ups 
All set-ups:. 

36,27 Terminal 54 LIve2ero [1-1Enabled 
0.001 s 

3 

6-26 Terminal 54 Filter Time Const i f 1 

All set-ggs . 

TRUE 

TRUE 

6-3* Analog Input X30/11 

ETTi777---"""--rn. x30M,LarRet/FdOdb. Value 
6-31 Terminal X30/11 High Voltage 10.00 V 

6-3,11 TerininaltX30/W-LowNoltage 

6-35 Term. X30/11 High Ref./ I oiqn. ,...-111,,2 

0.000 N/A 

FIT _T Terrn; X39/11.filtei Tint': Co'istant 
6-37 Term. X30/11 Live Z,n [I) Coarlod 

E 
. AnaioelInput1(30/12 

6-40 Terminal X30/12 Low Voltage 
RA-, Terminal Voltage 
6-44 Term. X30/12 Low Ref./Feedb. Valuy 

rei-47 

R-71771Tinf:-.)(2771m:±:eri, 

[6FTemilifal742Ktlft:t 

6-46 

6-51 

6-5* Analog Output 42 

Term. X30/12 Filter Time Cont -tut 

Terminal 42 Output Min c, tl., 

Teritit)(30/12 HlellEf:/feidb. Value 

.t[100)tOutput freq04.1P, 
0.0L - 

All_settups' 
All sosett:tiuppss 

TRUE 

Intl& 

All set-ups 

TTRRUUEE 

TRUE 
FR , ,:''Termihal 42 Outpiit%Max LC,71:' 

6-53 Terminal 42 Output Bus Contrel 
100. 

TRUE r.liNilt216%-tA _Tertninal 42tOutpSittrimontittp, 

r6760 
6-61 

6-6* Analog Output X30/8 
Terminal X30/8 OUti;ut pt] ND c!o_eration 

L).00 '',.: 

,II ,s,,,l_srp 

1 .set,-nr, 

FRI JF 

t 

Itinntlt86' "1 Terminal X30/8 Min. Scale ( 0 0/,, 

1062 TeiniinalM0/87Max..Seale TRUE Int16 ..1 

.64[7.6776 ,ssilerinirfahX30/8lCttTiTliiieout Preset L, Lit I 

-I (710 rve 

Uint16 A 
6-63 Terminal X30/8 Output Bus Control All set-u,-r 

1 set-up 
TTRRUUEE N2 

TRI 

TI LIE 

0 JintS 
u, n 

All set-ui-r TRUE 

All set-ui TRUE 

All set-up; TRUE 
All set-up TIC' IL 

All gupr C CUE 

All set-up 
All 
All set-ups etpS 

Int16. 
Int16 

Int32 
Uint16 
Uint8 

All set-ups 
All set-up's 
All set-ups 
All set-ups 
All set-u,,s,-, 

set-L4,s 

TRUE -2 nt16 
TRITE Int16 
TRUE Int32. 
TpuE Int32 
TRITE Uint16,Lj 
14-'1_11z_ Uint8 

"d1 set-Ur TP E Int16 
set-ups ISLE In116 

0.000 1,1 H :-11 set-up's TI. lIE Int32 
N A III srttpF TFI _IE 1nt32 Fl 

0.001 s All set-ups TI' IC Ulna& 
[1)1Enabled Setlups TRUE jJ,ntS ' 

co 

0 

ET 

to 

3 
3 
CD 

CD 

CD 0 
CD 

CD 

-4, 

(D 

0 
CD 

-o 

< 
7 -I 

(.0 0 

U) 10 
C > 

2:0 
in CD 
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8.3.9. Comm. and Options 8-** 
Par. No. # Parameter description Default value ' 4-set-up Change during opera- Conver- 

tion sion index 
Type 

18=0*kGeneralSe'ctings..". .' 

8-01 Control Site null 

18-02 .=`..''.' "ControtSciarce " . null 

8-03 Control Timeout Time ExpressionLimit 
18-04 ...:,5..'':.ControlTimTeotit EunctionT , [0] Off '7 

8-05 End-of-Timeout Function [1] Resume set-up 
18-06 ReSet:Cdrititl Timeout. ...' ; [0] DO not reset '' 
8-07 Diagnosis Trigger [0] Disable 

All set-ups TRUE I ri-r3 
All set-ups. TRUE tint-8 1 

1 set-up TRUE -1 Uint32 
1 set. Jr, TRUE " r. .. - ,r, : " ., Uint8 
1 s, t TRUE Uint8 

All set TRUE , Uirit8V 'I 
2 set -ilp TPI IE Uint8 

18-1*-iatintrol Settings.' . ' ' . .-, 
8-10 Control Profile [0] FC profile All set-ups 

:-AIrset-ups kit Tt, Teirifidurable-StatOS..Word STV, i[1:] :Profile Default 
8-14 Configurable Control Word CT 5" [1] Profile default All set-ups 

18;3`IFC:Pcirt settings :- ': -;,.:' 

8-30 Protocol null 1 set-up 
18-31 Address. ExpressionLimit. 1 set-up 

1 set-up 8-32 Baud Rate null 

r843-2 Parity / Stop Birs null 
ExpressionLimit 

1 set-up 
1 set-up 8-35 Minimum Respon,-,e belay 

1.836 .' H.' Max Response'Delay-: " ExpressionLimit 
ExpressionLimit 

1 set-up' 
1 set-u 8-37 Maximum Inter-Char Delay 

[8-e;:FCMCprotoc61 set : 

8-40 Telegram Selection [1] Standard 11-ddeiram 1 -. 2 sat -errs 

18-5tVigital/Bus . , 

, 

8-50 Coasting Select [3) Logis DP ,-,I--lips 

8-52 ...., ''''. DC Brake Selecr.,".. [3] Log': 5'5 d1 s 

8-53 Start Select [3] Loge- 2d5 ti Iles 

1.8541 Revers1r4Selea .. mill 11 ups 
8-55 Set-u. Select [3] Logi '- ' All s,.t- ps 
8-56-, Preset. Reference, Select , [3] =Log '-, All sm-Hps , 

8-7* BACnet 
18,70 ... BACnet DeViceinstance .,.- 1 N/A 1 Szt-,ip 
8-72 MS/TP Max Masters 127 N/A 1 set-up 

18-73 MS/TPMax4nfo'Franies?::.: 1 N/A 
[0] Send at power-up 

1 set-up 
1 set-up 
'1' set-up :. 

8-74 "I-Am" Service 

18-75 -, Initialisation Password :: : ExpressionLimit :; 

B-B* FC Port Diagnostics 
18:80 ' Bus MessageLCount 
8-81 Bus Error Count 

sekups 
0 N/A All set-ups 

L8182 ' 'Sias:re Message R&M : 0 N/A All set-ups 
All set-ups 8-83 Slave Error Count 0 N/A 

-9 Buslog/feedback 
8-90 Bus Jog 1 Speed 100 RPM All set-ups 

0.19,1 BUS JogT2 Speed 200 RPM ' All set-ups 
8-94 Bus Feedback 1 0 N/A 1 set-up 

18-95 ' ;:,:" F'8us Feedback2' O'N/A':' ,..1.:setlup 
1 set-up 8-96 Bus Feedback 3 0 N/A 

TRUE 
TRUE 
RrIE 

Uint8 
- Uint8 

Uint8 
T 1 

TRUE 
TRUE 

TrThE 
TRUE 
TRUE 
TRUE-.: 
TRUE 

Uint8 
. Uint8 ' I 

Uinta 
Uint£1,`- 

Uint16 
Uint16 
Uint16 

TRUE Uint8 

TRUE Uint8 
. TRUE Uint8 ..1 

TRUE Uint8 
' .TRUEm ',Uint8 : j 

TRUE Uint8 
TRUE Uinta ' I 

, TRUE Uint32 ,1 

TRUE 0 Uinta 
TRUE 0, :`Uint16 ,T1 

TRUE Uint8 
TRUE :. VISStra0Jj 

TRUE 
TRUE 

TRUE 
TRUE 

2 .Uint32:i 
Uint32 
Uint32 
Uint32 

-5T HE 67 Uint16 
Ipir.[: 67 -Uirit16`5''`J 
TRUE 0 N2 
TRUE. 442. 1 

TRUE 0 142 

0< 
rt 
CU > 
5 ,o 

tin 
b-i 

VI rt- 
C 

'" 
O 

co 

0 

O 

O 

3 
3 

fD 

fD 

fD 

fl 
O 
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8.3.10. Profibus 9-** 
Par. No. # Parameter description Default value 4-set-up Change during opera- Convec- 

tion sion index 
9-00 -' Setpoint 0,N/A All:set-ups 

All set-ups 
TRUE 
FALSE 9-07 Actual Value 0 N/A 

9-15. "PCD Write Configuration ExliressionLimit 2 set-ups TRUE ; 

9-16 PCD Read Configuration ExpressionLimir 2 set-ups TRUE 
19-18, -""'Nocle" AddieS'g -. 126 N/A 1 set-up TRUE: '4 

9-22 Telegram Selection 1.11081 PPO 5 1 set-up TRUE 

19-23 Parameters ft Signals All set-ups TRUE 
9-27 Parameter Edit jI) Enabled 2 set-ups FALSE 

19-;28. ' -", ,Ptocess"Control (". [llEnable;cyclic,snaster - - 2:set-ups FALSE -- 
9-44 Fault Message Counter 0 N/A All set-ups TRUE 

1945, ' ' - ,Fault Code- 0 N/A ''AIFSet"-ups TRUE ' 

9-47 Fault Number 0 N/A All set-ups TRUE 
19-52 Fault Situation Counter 0 N/A All Set-ups TRUE 

9-53 Profibus Warning Word 0 N/A All set-ups TRUE 

15-63 -Actual Baud;Rate, . , .[255] :NcOaudrate-fOOnd ,:All:set-itips 'TRUE ...: 
9-64 Device Identification 0 N/A All set-ups TRUE 

9,65 Profile Number- ', 0"N/A ' All set =ups TRUE 
9-67 Control Word 1 0 WA All set-ups TRUE 

1-9,68 - ;Status Word 17,-, -. .i: 0.N/A All setkips" . TRUE 
9-71 Profibus Save Data Values [0] Off All set-ups TRUE 

19;72%".:...... ' ProfibusDr1VeReset" , [0] No actiOn 1Siet-up ..: FALSE .," 

9-80 Defined Parameters (1) 0 N/A All set-ups FALSE 

1981- -Defined Parameters. 2) 0 N/A " All set-ups. FALSE 

9-82 Defined Parameters (2) 0 N/A All set-ups FALSE 
19;:83'"- :Defined Parameters 'L4) . 0 N/A 'All et"..15s FALSE:. 

9-84 Defined Parameters 5 0 N/A All set-ups FALSE 

9-90 ' Changed Paratneters (1) <,0 N/A ; All set =ups FALSE..; 
9-91 Changed Parameters (2) 0 N/A All set-ups FALSE 

L9-92, Changed Parameters,( 3) .", ...0 N/A . All set -ups FALSE , 

9-93 Changed Parameters (4) 0 N/A All set-ups FALSE 
19-94 ...-.:ZzChartged Patarneters15) '."-,,'ON/A ,. Afiset-ups (.. FALSE. . 

Type 

0 - Uint16 1 

Uint16 
Uint16 -1 

UintI6 
0 , '- Uinta' 

Uint8 
Uint16 1 

Uint16 
Uint8 , 1 

0 Uint16 
0 Uint16 1 

0 Uint16 
0 Uint16 
0 V2 

Uint16 
OctShinj 

0 V2 
0 " V2 

Uint8 
- Uint132 '1 

Uint16 
Uint16 
Uint16 

jfint16', 
Uint16 
Uint16 
Uint16 
Uint16 I 
Uint16 
Uint16- 

0 

=. 
tE 
I-I 

"-- 
T.. 

tti 0 
rt C c 
R o 
3 
tr) fD 
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8.3.11. CAN Fieldbus 10-** 
Par. No. # Parameter description Default value 4-set-up Change during opera- 

tion 
Conver- 

sion index 
Type 

0.04/I* Commo&Settings' 
10-00 CAN Protocol ii 2 ,,et-lips FeLDE Uint8 

11,r_11 '5aud.Rate tlelect null 2 -,ii p TRUE !.)1.-,1-p, 

10-02 MAC ID EU-,[P :uuLup ' MI IE Ii ulut8 

1100E Readoutgranknitli ro rieirlr 0 N A All set-up"-, TRUE Utnt8 I 

,t Ht 10-06 Readout Receive Ern t ul t i t - All set-upe 
All set up 

TRUE 

-.TRUE 

Uint8 
Uint8 I rMT1' TikZ.:13-61.41B6S3)ftEtru`ntier 

10-1* DeviceNet .. 
71 i eli All set-up t TRUE ,,t.-...,___ J 

10-11 Process Data Config Write 
, 

H-la 'I 1,LIIIIIt 2 set-ups TF UE uirlf16 
r17rr rr,c6.-: Data'COiiflj P.,,,,1 Lxpr,,':!1._nt 'mit 2 set-11,, TILDE 1_11-14 

mut16 10-13 '..'./i-iiinci Parameter ill ri A All s,;--Iii , TA' IF 

Wt-; Net P .?fer4.nce... p`it Crf -, 

2 

TRITE 

II. 

intis' 
1 

1!Irr3 10-15 r4, r ull-HDI [A] 111 

110i2COSTItters 
10-20 COS I-tur 1 u rj: f:, 

, F 11r116 

FIT"--2;___ COS Filer 2 061/,', FLSE 
FALSE 

0 ui -,1-16 

i lu,t16 10-22 AlAS FiRer ii 0 NIT.. 

,1r=23 
10-3* Parameter Access 

) N All eel-ups FALSE Uint16 

10-31 , rue 12 :Ili .,--il [1 1] 1 II 
:.",12..i.g t-- u P'' __.. 

All set-4,- 
TP.UE_ 

tlit,i1E_ 

Llint8 1 

I lInt8 
U:12 , et Revision .___ 

10-33 ILirn Clays 
E._pre,--,:cnbri-,It_ 

L.,1.1,1 L-..t 

_Allset-qp_s, 
1 set-up 

___ TRUE 

TRUE Wi13 
Prodiktgode 

10-39 Devicenet F Parameters 
_1/ft 

0 N/A All set-ups TRUE 0 Uint32 

a) 
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8.3.12. Smart Logic 13-** 
Par. No. # Parameter description Default value 4-set-up 

L1370* SLC Settings 

13-01, SL Contr !1, 

13-01 "Aar Erierr 
13-02 Stop E.,i r It 

ri3-03 Re-2t. ',LC, 

13-1' Comparators 
1J-1C compa,Latcr Jpgrand null, - 2 set-ups TRUE 

13-11 Comparator Operat , null 2 set-ups TPII:_ 

Jiiiit)aratorValue Express 1;,1, ,. 2 5et-ups 
13-2' Timers 

[12-20 St. ControllerIrliner ExpressrpnLinlit : 1:setlup TRUE S TimD 1 

13-4* Logic Rules 
Li z;-10 Logicatilhrean 1 null 2 setup IPIJE Utnt8 . j 
13-41 Logic Rule Operator 1 null 2 net-ut, TP 1_,E Uint8 

B.14.2 Logic Rule-Baolean z null 2 set-utR, TRHE Uinta 
13-43 Logic Rule Operator _ null TEL IF Uint8 

[1717.--117igicRtile 8001c.'ar -:; null ,,,,t-ups. TRUE Uint8 
13-5' States 

[13=51 SL Controller E'Veht null 2 set-ups TRUE Uint8_J 
13-52 SL Controller Action null 2 set-ups TRUE Uint8 

Change during opera- Conver- 
tion sion index 

Type 

null 2 set-pDs 1 Uint8 

.._,... null s.-t-ups TP,I_R Uint8 
null er.-p)s TRUE Uint8 

[Q] Do noCieset SLC AHet-ps TRUE, Vint8, 

Uinta I 

Uint8 
Int32 f 

co 

0 
r1 

3 
3 
CD 

CD 

Ft; 
_0 

CD 

CD 

CD 
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1- 
NJ 

8.3.13. Special Functions 14-** 

14i-O!!!"Inverter, Svvitching 

Par. No. # Parameter description Default value 4-set-up Change opera- 
tion sion index 

Conver- 

11: iyi npte8 14-00 Switching Pattern ii,iinnuullili, All set-ups 
;RUE.. .. Uint8 ,1 114,01 -.. - SwitChin4 Frequency . All set ups 

14-03 Overmodulation 1 On All set-ups FALSE Uint8 
TRUE --i t1-4-0-1 

14-1* Mains On/Off 
PWM. Random ' EPIOffi',' All set-ups i 

- FALSE-. 

l 

ri4-10.,...,. MairiSiFaildrei.-;.,- .. - illiNoifunctIon - All set-ups. 

114'12 1Functioikat Mains Imbalance i - 

ExpressionLimit 
- All set-tirpS.,", . 

TRUE 

TRUE --- 

14-11 

14-2* Reset Functions 
.',[11Derate:',..' 

All set-ups 

TRUE 

U. ui inntt186 Mains Voltage at Mains Fault 

yUint8i-- A 
All set -ups TRUE Uint16 

TRUE All set-ups Uint8 

All 
s:ett-uupss 

All set-ups 
TRUE 
TRUE 

Uint8. - 

Uint8 

FALSE 

11420 i,.,",--,-A Wane ::[10)Automaticreset x 10 

14-21 ',aromatic Restart Tim,, 10 S 

14,22 .Operation Mode :. [O]' Normal 
14-23 Typecode Setting null 

114,25 - -Trig-DelacratiTorque Limit- '60,s. i ... 

14-26 Trip Delay at Inverter Fault ExpressionLimit 
1,1+228 .. -[13-rodbEticiniSettIngs - [0] No, action%--*,' All set-ups-. 
14-29 Service Code 0 N/A All set-ups I RUE 

4-3* Current Limit Ctrl. 
FALSE 14-30 Current Lim Ctrl, Pro °Mona! Gain 1000200/0s All set-ups 
FALSE - L14-31 - . _ Current LirMartintegratIonTime 

1141-4(1 

14-4* Energy Optimising 

14-41 
VT Level .7i ' 

AEO Minimum Magnetisation Exp;c,:,:,IonLirnit i;1/4,11Sesett-rutiPpss '- 

All et ups t 

FALSE 

-Uint16 
Uint16 

Uint8 

All set-ups 

114=42 - --- - Miniinl,rn ;-EP, Frequency?, - , - 

14-43 Motor ii, oii,H ExpressionLimit .AH -,..et-rips 
, TTRRUUEE -. 

Uint8''' 

-.- '10 Hz 

Uint16 
[14=5.2LEnvironnient 
14-50 RFI Films (1] C1n 

All set-ups' i . 

FALSE 
Uint8 

- : I 114-52',i- '. Fan C1c,r-in-ol 

[14755- ., .--:-Output Filter. 
14-53 Fan M01-11L01- 

[011 r'.4.,f: 'F'1111-27- i " 

[0] Aut, , TRUE 
TRUE 

....Uint8' 'I 
Uint8 

"FALSE : 

FALSE 

TRUE 
114;16* Airto Derate, 

11461. .:_ - .Funct,cn at inverter Overload 

14-59 

14-60 

Actual Number of Inverter Units 

Function at over Temperature [1] Dente 

- ,-ii'1 set-up - 

All set-ups 
All set-ups ,. TRUE' 

Uint8 
J 

14-62 Inv. Overload Derate Current 
i; [1] [1,2r,iL 

TRUE Uint16 All set-ups 

Option Supplied by External 24VDC 

95 wo 

I14-11*iiOptiOns 
14-80 

:,-g 

FALSE [0] No 2 set-ups Uint8 

co 

O 
-o 

3 
3 
CD ) 

rr 

a 

fD 
0 
C 
D 1 

r 
O 

ro 

CD 
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NJ 
NJ 

-** 
Par. No. # Parameter description Default value 4-set-up Change during opera- 

tion 
Conver- 

sion index 
Type 

115-0* Operating,Data . : 
15-00 Operating Hours 0 h 

'', ',0 h: , 
0 kWh 

All set-ups 
All set-ups .. 

All set-u s 

FALSE 
FALSE 
FALSE 

74 
74. 
75 

Uint32 
Uint32 
Uint32 

115-01 Running Hours 
15-02 kWh Counter 
15=03' ::.''..PoWer Up's 0 N/A , . ' All set-ups 

All set-ups 
.: FALSE. 

FALSE 
0. 
0 

Uint32. 
Uint16 15-04 Over Temp's 0 N/A 

115-05 .. Over Voles . 
0 N/A : 'Allset-ups 

All set-ups 
All.set-ups 

. 

FALSE 

TRUE 
TRUE . 

FALSE 

TRUE 

0 

- 

0 

- 

Uint16 1 

Uint8 
Uint8, 1 

Uint32 
I 

Uint16 

15-06 Reset kWh Counter [0] Do not reset 

115-02. Reset Running HO'urs Counter [0]:Do hot reset 
15-08 Number of Starts 0 N/A All set-ups 

[15=1*13ata Log Settings . - 

0 2 set-ups 15-10 Logging Source 
115-11 Logging Interval Expressiontimit..-: 

[0] False 

2 set-ups . 

1 set-up 
TRUE . 

TRUE 
-3 

- 

TimD 
Uint8 15-12 Trigger Event 

... 
15-13 

. ,;...., 
Logging Mode ... [01 Log. 

..... 

.! always... 2. set-ups TRUE . . Ulnt8. . 

15-14 Samples Before Trigger 50 N/A 2 set-ups TRUE 0 Uint8 

115-2* Historic Log ' '' 
15-20 Historic Log: Event 0 N/A 

, 717 +.- 0.N/A ,. 

0 ms 
. ExpressionLimit .: 

All set-ups 
-, .AI! set-ups . 

All set-ups 
--Allset-uPs ; 

FALSE 
FALSE..." 

FALSE 

. FALSE 

- ':'..-- ' 

' 

0 

' 0 " 
-3 

Uint8 
- -' . lfint32', 

Uint32 
, TImelpfDaNd 

1-15-21- --,L,-Historic Log: Value 
15-22 Historic Log: Time 

115-23 . '..-',Historic Log: Date and Time . :-. 

15-3* Alarm Log 
115-30 - 'Alarm Log: Error,Code . 

"-30 N/A. . 

0 N/A 
- Allset=ups 

All set-u.s 
FALSE 
FALSE 

0 

0 

Uint8 , 

Int16 15-31 Alarm Lo.: Value 
115-32 .'lLlarrii Lo6:11me 0 s AlLset-ups FALSE Uint32 : I 

15-33 Alarm Log: Date and Time ExpressionLimit All set-ups 
All set-ups 
All set-ups 

FALSE 

FALSE 
FALSE 

0 
3 

TimeOfDay 
Int32 ' I 

1nt32 
115-34 .-: Alarm Log: SetPoInt. ' 0.000 Pro;essCtrlUnit . 

0.000 Pr ',cessCtrlUnIt 15-35 Alarm Log: Feedback 
115=36 .. Alarm Log:':Cuirerit Demand '' :-" 0 % 

[0] 
, All:Set-ups 

All set-u s 

FALSE,. ?: 
FALSE 

0 Uint8 - 1 

Uinta 15-37 Alarm Log: Process Ctrl Unit 
.154*. Drive` Identification:. 
15-40 FC Type 0 N/A All set-ups FALSE 0 VisStr[6] 
15-41 Power Section IL_LILLN/A All set-ups FALSE 0 . VisStr[200 
15-42 Voltage 0 N/A AM set-ups FALSE 0 VisStr[20] 

VisStr[50 
VisStr[10] 
VisStra00 
VisStr[8] 
VisStra)= 
VisStr[20] 
VIsStr[200 
VisStr[20] 

115=43..." -7:Sciftware'Version , . 
'0.f: `All set-ups FALSE.. 

FALSE 

FALSE 

FALSE 

FALSE 

FALSE 
.FALSE' : 

FALSE 

'0, 
0 

- 0 
0 

.'0 
0 

.. '0. 
0 

15-44 Ordered Typecode String 0 f: ,', 

.. 0 N/A 
0 N/A 
0 N/A 

All set-ups 
. Alliet-ups 

All set-ups 
All set =ups 
All set-ups 

115-45. ' ''_ -Actual Typecode.String 
15-46 Frequency Converter Ordering No 

115-47 Power Card Ordering No 
15-48 LCP Id No 0 N/A 

115,49 .. .. SW ID Control -., 0 N/A - .. All set-ups 
All set-ups 15-50 SW ID Power Card 0 N/A 

15-51. Frequency Converter Serial NumbEr 1N/A ' 

0 N/A 
All set-ups 
All set-ups 

FALSE' 
FALSE 

. 0 
0 

'VisStraf1M 
VisStr[19] 15-53 Power Card Serial Number 

co 

O 

O 
10 
O 

LO 

C13-1 

3 
3 
(I) 
rt 

CD 

fD 
_0 

ro 

O 
O 

CD 

CCD 

0 
(1) 

Or < 

> 
to r0 

C 
C > 
R 0 5 7-1. 

< 
(1) 
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Par. No. # Parameter description Default value 4-set-up Change during opera- 
tion 

Conver- 
sion index 

Type 

145,z6t Option Ident 
15-60 Option Mounted 0 N/A Ail set-ups FALSE 

F:,-,LSE____ 

o 
1 

VisStri:30] 
'..i.t1120jA 
iisStr[8] 

:,./RS-TitiBM 

115431 Cp1:11r, SW ../ e. f ..S; '_' n () N ,_, All:;--r.t.-_,Jps 

15-62 , ,ii,t1,)n Ord,-,r ir,,j N, :, ,,11,--,?t-,,p,, P-LEE 

i15-5a, SlptioKSeriel No, A All set-ups_ FALSE 
15-70 Option in Slot A li ti ,*, ,',1isoto.ps FAI --.F v VisStr[30] 

fic7T. Ap'.. kOtitiOnISW ';'-_, . N 

0 N A 

0 N/:\ 

/, ' t 

a/. *"r` 
I ALSE 

l',"iLSE 

n `,./isStri-200 
VisStr(30] 
lisStt[200 

15-72 gption in Slot B 

Lt5'73 ilc: B'OPtioff SWAtersion - 
15-74 Option in Slot CO 0 m/,', I Ahl- ^ VisStr[30] 

',775.751k2013 EL;' 310 ,7,11,set-_Ops L,'_,LSE .00iQgtioliSWINleiOrn 
15-76 Option in Slot Cl 

.J.LIIIV 
0 m/,', ,1,11 set-00,, F.1_:--,,E ^ VisStr[30) 

VjSStr Lidi A [15-7T. ;Hr. C1,OptionSW:Version r i ',11 ,tEt-up F;:,I3,F 
15-9* Parameter Info 

R5492 DefinedParametersl_ 0 n,', Oil set-ups 
All :..et-ups 

l'ALSO o 1:,-,t1E-, 1 

15-93 Modified Parameters U N,A FAL:.,C o ll,pt.1.6 
ri37,9F. Drii,,IlderitifititiOn S. ri/A Al/`et-up` FALSE o VISS0140] 1 

Uint16 15-99 Parameter Metadata 0 N/A All set-ups FALSE 
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8.3.15. Data Readouts 16-** 
Par. No. # Parameter description Default value 4-set-up Change during opera- 

tion 
Conver- 

sion index 
Type 

116-0* General Status 
16-00 Control Word 0 N/A Al) set-,!Tw TRIIE 0 V2 

tit-)1 Referentelpit t] 0 '16,01RefirenteFee-dbacki Hi- All s, t-1 Jp-, 

All tpt-0 ,. 

TPUL 
1000 

Int32 
lnt16 16-02 Reference [°'-] 0.0 % 

116-03 Status Wcri 0 TA_ All::..t Hp. TE:1_,- 0 V2 

16-05 Main Ac-tpil ,. il ] n nn ok All s,t-upc TRUE N2 11677 custom i-z,-,-,t U n UiintReadnijtUni All set-ups TRUE Int32 
16-1* Motor Status 

(16-10 Pnwer [kwi 0.00 kW, All set-ups TRUE . Int32 1 

Int32 16-11 Power ink , ,, Or All set-ups I RUE 

[1677] MOTorNoltage All set=ups 1 RUE Uint16 
16-13 Frequenc, 0.0 Hz All set-ups 

All set-ups 
101.10 

TO UP 

uint16 
Int32 n 

..1 

N2 
116-14 Motor Cvf,nt 0.00 A 

16-15 Frequency p ]] 0.00 % All set-ups TO IF 

116:16 Torquelt:rp] 0.0 Nm All set-ups TRUE In132 
16-17 Speed [RPM] 0 RPM All set-ups i [-.' rE 67 Int32 

b6-18 Motor Thermal 0 % All sekuPs TRITE .0..: Uint8 ' 

16-22 Torque [Ole] 0 % All set-ups TRUE 0 Int16 
116:-.1:t Drive Sy.atus 
16-30 110 Link Voltc .... U V All set-up. TRUE 0 Uint16 
rin2 Fnergys ('',.,';00 kW All set-up:. TRUE 0 L :'1J3 2 

16-33 Brake Energy /2 rrw, 0 L,I0 kW All set-upt TPuE 0 Uint32 
11,6,-_34 Heatslnk Temp. All set-up-, TrwL 100 Uint8 
16-35 Inverter Thermal ,, % All set-ul 0. TR, p 

TRUE 

0 Uint8 
Uint32 1 116-36 InyzNom. Current All se[-u,n5 

16-37 Inv. Max. Current 
_EvLrezlionl.imir 

E,prt_i r1 r tt All set-m i0016 Uint32 
1,16-18 . 5j.;contr011er:Stat::]__ 
16-39 Control Card Tem), 

n ,], 
_ _ All se_t:]tc,s 

All set-u pc, 

All set-ur s 

TPuE 
1 cur 
TRUE 

',Ujngi I 

1:10: Uint8 
Uint8 11£ -411 Lo'cibirlg Buffer Eu I 

16-5 Ref. & Feedb. 
Li ,._ -So EitetrialReiFeke 0 li N '. Ilse I ip s Tr UE I Int16 
16-52 Feedback Unit r r, , rIll[p ,=11 ,1--,iv, TRUE Int32 

DIO,Pot,Referencp c]t QQ., N ,, 
,p, RrocesiTtif ript 

!!11.,:!.-rn:.,::__ 
All set-ups 

-Fp' IE 

rc IF 

Jnt16: I 

Int32 16-54 Feedback 1 (] 
(16-55 _Ffedbacli7e[UnItl_ _ 

16-56 Feedback 3 [Unit) 
o 000Procf::,._-',trIl Ir, I All sokups, 

All set-ups 
TPu6 
TRUE 

Int32 
,,,,,, Process-Ct, II in,t Int32 

1-137581]. ......211.06tP_Lit'261_, 
16-59 Adjusted Setpoint 

0.0 % All set-ups ,Int16 
0.000 ProcessCtrlUnit All set-ups 

...]TRUE 

TRUE -3 Int32 

co 

0 

3 
1 

3 
3 
(D 

=- 
(D 

CD 

0 

rb" 

P). 

0 
fD 

to0.1 

< 
5' El 

> 
cc') r0 
Vt. C 
C 
R o 
o 

m 
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Par. No. # Parameter description Default value 4-set-up Change during opera- 
tion 

Conver- 
sion index 

Type 

116Inputs 8ilOutputs_____ 
16-60 DIpital Input 

. _ 
0 N/A All set-uos TRUE 0 

_ 1 

Uint16 
lf_r7-31 Terminali53-Switc1-11)ettirO pot Ail_s*o;-s T.H1E t Hot`.z I 

16-62 Analog Input 53 LI Ef ,,, r) :, .LII sctucc. Tr.i!E 1[1,E,2 

K6-63 - Terriiinali5415witehISettihg , t".L,:ont I S,,`PP;,_ TIThE up-jt`= 
I1032 16-64 Analog Input 54 

_101 
n ( iHS N ,', ...ii ,,,,t-lir- i HI! 

FiVg AlialobOutput1-42[MAL___ 
16-66 Digital Output [bin] 11N ;', c,Il ,_,pt-pp,-. 

-Fl E ,. ... 

IF LIE 

PiW. 
lilt 15 

UT --FUIS.4aritior#29 at] .,..11 5.51-up ir,IIE Int:32_ 1 _ 

16-68 Pi !le Input #33 [Hz] 0 N A / 

ON 
All 5E't upt 

set:up5 
IC !E 

TpUE__ 
1st ./ 
1122 [lb t i9 R ;!L 2 OutPur#27 [Hz] : 

16-70 FPI ,?. Output #29 (H71 0 N/A 
_All 

All set-up-, TFIIE InIA 
71 P 1.71,041p1410)10L 0 N/A ,,A1Vsekups TP ._ iptlf 1 

1PL2 16-72 -_, ,irter A P it.^ p,,,, ,-r,!--117,-. TPI i= 

(i-TT rlter,B III uRT,I,TE TRUE Int32 

tiitUUJ 
Ir,tin 

_EPP 

16-75 Analog In , TRUE 
F16:76 Ai5logInxLI 12 ULC N TRUE_ 
16-77 Analog Out x.30 .1 [ro:',1 U LUU .J '. :-.H P,1--11r - TRI EE 

t1618*::Ffeldliiiiet,FC Port 
TPI IE 16-80 Fieldbus CTV: 1 11N A All Set-ups 

tt6i82 ', FleldtiUs REF 12_ ,_/L1/ A All set-_,,pt, Tr, lE Ii N)_. i 
16-84 Comm. Oi: HII .) N A All set-up, i KIJE 

ttl , All set-,uw_ ERIE 

N.' 16-86 FC Port REF 1 

_ID 
u N A :II 2,,l-nn't TRUE UI 

rferg* Diaiiiisls Readouts 
16-90 ,`,Iirrn Word H N ,t, TRUE 0 u1-32 

lit-qJ_ ,tiDrin Word 2 

16-92 V; 1 i Iling Word 
5i Nus All ,,I- tup,:, TRUE 0 u 

0 N/A TRUE 0 11,,t $2 

46:793 '.1.arriing VVdid :1 '..01N/A .',11:off_:,r,s 

All set-ups 
',111.;,;;I-t.ip:..3 

All set-ups 

TRUE Us ' - - 

16-94 Ext. Status Word 0 N/A TRUE 
7RUE 

0 

0 

Uint32 
J;ii-12-2 46=-95 , bit. Status Word 2 OIN/A 

16-96 Maintenance Word 0 N/A TRUE 0 Uint32 
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1- 
NJ 

8.3.16. Data Readouts 2 18-** 
Par. No. # Parameter description 

1:184),* Maintenance LSD 

18-00 Maintenance lr!i* Item 
,1.--L-67 rlaifitelialICO log A,:tlon 

18-02 Maintenance Lug. 
IQ3 MaintenasicsLog_DQI:e _I Tir 

18-3* Inputs & Outputs 
18-30. AnaloginputY12, 1 

18-31 Analog Input X-Iip 
tier 31 Analag IFitiut52/I., 
18-33 Analog Out X42/7 [Vi 

LE.:3-4 Analog GOCX42/9 [V] 
18-35 Analog Out X42/11 [V] 

Default value 4-set-up Change during opera- Conver- 
tion sion index 

Type 

0 N/A All set-ups FALSE F Uint8 
04/A. set-ups FALSE Uint8 1 

0 5 All set-ups 3 Uint32 
ExpressionUmit All set-ups Time0fDayj 

copy) r.J1, All set-ups - . ,FALSE .. 1nt32 
0.0ii0 i.i :, All set-ups FALSE Int32 

_All set:0u -FALSE , Int32" 
0.000 N/A All set-ups FALSE Int16 
0:000 NI/A All set-ups .. FALSE Int16 
0.000 N/A All set-ups FALSE 3 Int16 

co 

-c3 

tc3 

3 
3 
rD 

CD 

CD 

_o 
C 
(D 

(D 
p. 
CD 

0 
CD 

Er' < 
ko 

VI 10 
C C> 

A-. 

z < 
(1) 
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NJ 

8.3.17. FC Closed Loop 20-** 

[20-0*. Feedback 

rfao7 Fee t711 1 (ArvA- 

F20402, 

1,2219:-°415 

Par. No. # Parameter description 

20-00 

20-02 

Feedhi" 1 '.,,.,.,r,._. 

Feedback 2 Conversin 

Feedback 1 5n 
F 

eedbaCkl',-2-,Sourceltliiit 

tibacm......iiict,-, i i 

[0] No r,r,--10.10r1 

Default value 

51 

. rHI 
H Llr-Ir 

H.1 Lln.?ar 

'..A.;.1111111111 ,:-:',.:: lltt --LI- '''PrIL-''''''s: 

All sc-1--Lys 

4-set-up Change during opera- 

Fl,-,1 LSIE 

FL 7E 

TRUE 

Fl-,LSI - EE 

IF LIE 

tion sion index 
Conver- 

II AR 

i',II -i'l ft 3'3 

Iiii.rIt3 

IT:npt: 

'I/ 

a775,..7 

126-!T 

20-20 

20-06 

20-08 

20-2* Feedback/Setpoint 

Feedback 3 Source 

Feedback 3 Source Unit 

"...-,ti-nint 1 

Feedback3ICOt&sliS11 

Refere/FeetltfaCki LI ri t 

F.---_,r1b7c777(Inttio-1 
IL1,) Pt,JctssCtrlUnit 

[0][tr,il] 

.1.111.miflmurri ' , . AU ..:t-ur-ls 

, li 

ll 

All 

,i,%ll 

,Il s.:t-..t,":. 

,i- 

TTr:Ptti_liFEE 

TF.I 1E 

Uint8 

20E:127 SE't point 2 

[21:7r-t PIO fibfottinliig 

20-21 

20-23 

20-70 

:..,',point 3 

Closed Loop Tyi.: 

O. LI CI Li PPLrro6icti;esP,ustsoCatrIrl 

' ' 
ulinniitt 7Alf set-up --,. 

All 5e:tt --:::, 

2 .±-02tps 
2 ..-..0.t-up. 

TTpP.l_lEE 

IF LIE 

I pl JE 

Int32 

20-8* PID Basic Settings 

Int32 

20-72 PID Output Change [3)11.1\110°N7iZI .:. .;et-ups -rptIE 
2afg-73. lrlitilriiiittiTeedtfack. Le 2 setigis_ -`1,929910001PititeSSCtriUn , i 

211-, ATAttitiliig. 
20-74 Maximum FeedhRrk I' ,, -'''199.000 ProcessCtrIlir,1 

All seRip.s 

TTPpliEE 

2 set-ups 
__LpSDatifen .i.-. 

F'0-787__ _jt, Norfrial/gaVertij-e,)iiol I-I 

20-82 PID Start Speed IRPI",1] ExpressionLimt All tLp'e 
--CO] ;All ,:.1--.ps_ 

1-RIPE 

F27-T _21.p.,51*1$1iied [71::] , xpresslonLimit 

130=9* PID Contioller 

All set-ups_ 
All ,-.-At. i - 20-84 On Reference ERndir.,1"i'i) 5 0/, FRIlL 

20-91 PID Anti Windup 
E.2-3 rir) Proliiirti::-ila3in 
20-94 PID Integral Time 

r20797, LIE' Diffetentl6tionffife 
20-96 PID Diff. Gain Limit 

E2s 71 PIE) Performanc, 

il] r n '_,H L,-1- V:, TF I IE 

2 CIO Nr^, All eel-Lips 11 

ts.UU s All set-ups TRUE 
0-00i All set-ups TRUE 

5.0 N/A All set-ups TRUE 

- 2 

,_11 
1[11-16 

J3 

II iii 3 

II ;It Ti 
uinci2 
" Mntic TI 
Uint16 

co 
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8.3.18. Ext. Closed Loop 21-** 
Par. No. # Parameter description Default value 4-set-up Change during opera- 

tion 

121-0, pxt::CLAutbtbnIng 
21-00 Closed Loop Type [OLAuto 2 set-ups 

Ea-7T EIG176-16614Eit,2 L0013.1N0oNanmal 

t: s es 

TRUE 

21-02 PID Output Change 2 o -up r..2 

2 set-uv 
TRUE 

Mitiiinfirri1Fedback Le , el. -199999:000N/A 
21-04 Maximum Feedback 1.,,:l 009999.000 N/A 2 set-ups TRUE 

1.-09 RIDAUtO Tuning [0] C[1.abled All set-ups_ . 

21-1* Ext. CL 1 Ref.LFb. 
Lairio Unit DI . 

All set-ups TRUE .E.XtA1illef1/Reedback 
21-11 Ext. 1 Minimum Reference 0,000 Etpmil init All set-ups TRUE 

L21-12 EX- .':-.11.4aximiirri:Reference E-xt.FID111rot. 

10°.°E[09'0QiiONPIpixtf'firi'f,t1I'll:Irnl 

All set-ups TRUE 

21-13 Ext. 1 Reference Source u J 011.ct,00 All set-ups 
All set-ups 
All -pre rtnc 

TRUE 
TRUE 

L: 4 EbitM.IFeedlikkSourto 
21-15 7,1-, 1 Setpoint TRUE 

Li- i 7 E,t,"1:RefeferiCe[r[Uniri 0.000 ExtPlIA i ti [I q Cii .et-0p; TRUE 

21-18 Ext. 1 Feedback [Urlit] 0.000 Extrin tun,' Ail _tr HE, TP IF 

ffi -1) :"..BiLLOLittiut Yt 1 
[ rein, Ti-WE 

21-2* Ext. CL 1 PID 
Eno ',Ext. '1 Normal/Inverl[e C I [0]Nr[iii i Olinet-epo TPI1C 

21-21 Ext. 1 Proportional . ,,-:;i1 0.50 N/A All i RUE 

TRUE 121-22 Ext.. 1 InteOralTime 20.00 s All s.-,..-ups 

21-23 Ext. 1 Differentation Time 0.00 s All set-ups TRUE 

121-24 Ext. 1 Dif1iGain Lirriit §5:0 'N/A All set-ups TRUE 

* CL 2 Ref./Fb. 21-3 Ext. 
121-',11 Ext:72 Ref/Feedback Uril [0] All set=up'. 

21-31 Ext. 2 Minimum Reference All net-02,3 

tZ1,32 Ext..2 MairinibrinRifeience All se!-ev..s_ 

21-33 Ext. 2 Reference Source All eete.I.e, 

VI[7371 Ext:2:FeeilbatkiSobrce All set-nUL TIPPliLE 

21-35 Ext. 2 Set.oint 0 0, )0 ExtF IH1lInir 
TTI-P'11.11Er 

Ir[ilL 
21-37 Ext. 2.Referencellinit] ) 000 Extl'ID2Unit 
21-38 E.t. 2 Feedback [thl ti 0.000 Ext., ill): All ,er-ure, 
W-39 E[t. 2 OutPtiti[Yo] AlLset-ups TRUE 

Tr (Jr: 

ki 

21-4* Ext. CL 2 PID 
E.t. 2,Normal/InVei-[- c0r.trol rmil 

21-41 Ext. 2 Proport.el.el - 

[21-42 Ext. 2 Integral Time TREE 
TRUE 
TRUE 

21-43 Ext. 2 Differentation Time 0.00 s All set-ups 
All =,E,1.-1.4,. 5:0:N/A 

Conver- 
sion index 

Type 

Uint8 
ni 

Int32 
.- ' UintA"_j 

Uint8 
Int32 
Int32 
Uint8 
Uint8 
Int32 
Int32 
Int32 
Int32 

...Uint8 
Uint16 
Liint32 [1 

Uint16 
-Uint16 1 

Ulnt8 

....jr1132' j 
- 

:.., Int32: 

Uint8 
Int32 

Int32 
Int32 

,Uintk_j 
Uint16 

-2 Uint16 
-1-H Uint16J 

co 

-o 

to 
sT) 

3 
3 
CD 

(D 

(7) 
_0 

CD 
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1-+ 
NJ 

Par. No. # Parameter description Default value 4-set-up Change during opera- 
tion 

Conver- 
sion index 

Type 

21-5 Ext'CL 3 Ref: /Pb. 
21-50 Ext. 3 Ref./Feedback Unit (0) All set-ups 

,:ii sc _-uns 

:iill S'?V Li. S 

TRUE 
TRUE,- 
TRUE 

Uinta 
itInt32,,- 
Int32 

U1 ii-51'ii -- ' ' Ext. 311iiiiiiit)iitRefeedr ce 0.0WEktPID3Unit 
100.000 ExtPID3Unit 21-52 Ext. 3 Maximum Reference 

[21-53, Ext."3'Reference Source CM No function , ii,::All set,tips TRUE 
TRUE 

i''''.rliVit-...it13 -,j 
Uinta 21-54 Ext. 3 Feedback Source 0] No function All set-up,: 

21-55 Ext. 3 Setpdint 0.000 EitPID3Unit ..:, All set-up; TRUE 3 ':=Int32'. :;I 
21-57 Ext. 3 Reference [Unit] 0.000 ExtPID3Unit 

0.000 ExtPID3UnIt ..- 

All set-ups 
All set =ups 

TRUE 

TRUE 3 

0 

Int32 
i Int32, ""I 

Int32 
121 :58. : EA. 3 Feedbabc [Unit] 
21-59 Ext. 3 Output %] 0 % All set-ups TRUE 

(21-6! Ext. CI 3 PID , '..7- " 

21-60 Ext. 3 Normal /Inverse control [0] Normal s-1Tc 00 o TRUE Uinta 

r21-61 FA. 3i Prop-a-to-6J' i ;, 0.50 N /A''. 
20.00 s 

-Hips 
All se. ups 

TRUE 

TRUU 
'Uint16 
Uint32 21-62 Ext. 3 Integral Time 

121=-63 :, 1 Diffeeentatioh Tier ,ii 0:00 s ,,: 

5.0 N/A 
: Anet;ups i 

All set-ups 
TRUE 
TRUE -1 

i'Uint16 
Uint16 21-64 Ext. 3 Dif. Gain Limit 

0< f- 
(D 

cz9 
cu > 
to 
A 
> 

in 

c 

O 

co 

0 
rt 
O 

O 
-0 

tip 

3 
3 
rt 

ro 

(-13 

_c) 

7 

O 

fD 

lD 
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8.3.19. Application Functions 22-** 
Par. No. # Parameter description Default value 4-set-up Change during opera- 

tion 
Conver- 

sion index 
Type 

122-0* Miscellaneous 
22-00 External Interlock Delay 

122-2* No-Flow Detection 
22-20 Low Power Auto Set -up 

[22 -21 " Lo'w PciWer'Deteetior) 
22-22 Low Speed Detection 

122-23 -,No-Flow Function" 
22-24 No-Flow Delay 

122:26 - .,, Dry Pump Function 
22-27 Dry Pump Delay 

122-3* No-Flow Power Tuning 
22-30 No-Flow Power 

/22-31 Power Correction Factor 
22-32 Low Speed (RPM] 

[22-33 LoWSpeed [Hz] 
22-34 Low Speed Power [kW] 

[22-35 Low Speed Power [HP] 
22-36 High Speed [RPM] 

/22-37 ..High'Speed [Hz] 
22-38 High Speed Power [kW] 

122-39 :HIghSpeed Power [Il].. 
22-4* Sleep Mode 
22-40 Minimum Runlime 

0 s All set-ups TRUE 0 Uint16 

Uurntt: 

Uint8 
Uint8 

Uint16 
Uinta 1 

Uint16 

[0] Off 
0,1[0] =Disabl'e'd 

[0] Disabled 
[()] Off 

105 

105 

All se,s 
All set-ups, 
All setups 

- All set-ups 
All set-ups 
All set-ups 
All set-ups 

FALSE 
TRUE 
TRUE 
TRUE 
TRUE 
TRUE 
TRUE 

0.00 kW All set-ups TRUE 1 Uint32 
100 % All set-ups , TRUE 0 Uint16 1 

ExpressionLimit All set-ups TRUE 67 Uint16 
ExpressionLimIt All setups TRUE Uint16 ] 
ExpressionLimit All set-u s TRUE 1 Uint32 

. . ExpressionLimit ; ,. All set -ups TRUE -2 Uint32 
ExpressionLimit All set-ups TRUE 67 Uint16 

c1ExpressionLimit : . All set-ups TRUE 1 Uint16 
ExpressionLimit All set-ups TRUE 1 Uint32 

. EipressionLimit - - ' ,All set-ups , TRUE- Uint32 - 

60 s All set -ups.' TRUE Uint16 
22-41 Minimum Sleep Time 30 s All set-ups TRUE 0 Uint16 

[22-42 . Wake-up Speed [RPM] '',-ExOressicinLimit ' - - ..All set=ups TRUE 67 .Uint16-, j 
22-43 Wake-up Speed [Hz] ExpressionLimit All set-ups TRUE Uint16 

[22-44 "Wake-up Ref/F6 Difference "' .. .- 10.%'-, ' All set-ups TRUE' 0 Int8 1 

22-45 Setpoint Boost 0 % All set-ups TRUE 0 Int8 
22-46 . - '-.:Maximum Boost-Time ' 60 S All set-ups- . -TRUE 0 Ulnt16 
22-5* End of Curve 
22=50 Enctof CurveiEunction [11]',Off All,setkips TRUE Uint8- 
22-51 End of Curve Delay 10 5 All set-ups TRUE 0 Uint16 
[22-6* Broken Belt Detection 

1 

22-60 Broken Belt Function [0] Off All set-ups TRUE Uint8 
[22 -61. '. Broken Belt Torque 10 % All set-ups TRUE Uint8 1 

22-62 Broken Belt Delay 10 s All set-ups TRUE 0 Uint16 
22-7* Short Cycle Protection 
22-75 Short Cycle Protection [0] Disabled All set-ups TRUE Uint8 

122-76 .'Interval between Starts start-,to start min on time (P2273) - ' - All set-ups , TRUE Uint16 1 

22-77 Minimum Run Time 0 s All set-ups TRUE 0 Uint16 
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Par. No. # Parameter description Default value 4-set-up Change during opera- 
tion 

Conver- 
sion index 

Type 

[22711I, Flow;CompensatIon 
22-80 
11.777_ 
22-82 
ff . , s ' - [ 9 : . [ . 

22-84 
MT, 
22-86 

Flow Compensation 
, _ _ . _ 

1.01 Disabled All set-ups TRUE - Uinta 
A 

4,pro,Impin n_ 100.1- D '11s,t-1:-,s_ 
II , t ,, 

_TRUE 
IP u R 

:mu, 
1110-3 

_Atiarii-I6iiedECur,2 
Work Point Calculation I , i F L ,, 1 

5,Peed at;NOFlowIRR,MJ_ E,pression[ nmt . TEl ntlft_ 
J16 Speed at No-Flow [Hz] L , pressior i Irill 

- 
TF IE 

Jpeed:at DeSigniPoiht Liipm 
Speed at Design Point Qtz] 

C=.2pr-I-,r)Lin1,1 
i tpr 1.1 [ lrillt 

1_ n u r4,+r, 

,=, ,,-, TFUE r,, I IT1E, I 

II 

i%H ,,,,-Li.,,s 
IF FIE 

TRITE 

Fil116 

In''.2 I F2:1-.,=,- re'SsureIab:NP4IfiviiSPeed 
22-88 Pressure at Rated Speed IF II I!.2.2 

2.-.19 F IcA,...lat Ofslbnlroirt 0,f:MN/tA All set-ups TRIM 

I RUE -3 
Int32 
Int32 22-90 Flow at Rated Speed 0.000 N/A All set-ups 

< 
1:3 
CD -1 ') 
CU > 0 
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NJ 

8.3.20. Timed Actions 23-** 
Par. No. # Parameter description Default value 4-set-up Change during opera- Conver- Type 

lion sinn index 

I 
Time OfDay- 

23-00 c TI Time Expression Limit 2 , et-rips Ti IL 0 WoDate 
1:23-01 EN ActiOn [0] nigablEd s,t-ups TRUE Uinta -.....j 

Time0fDay- 
23-02 OFF Time Err4.,sionLimit 2 s-ir-ups TRUE 0 WoDate 

12303 OFF Action HI LxS'abled.::, s.er- Ai ps TRUE ".Uint8 I 

23-04 Occurrence H ,',1I fit.,s - -1,ps TRUE Uint8 
L23-1* Maintenance 
23-10 Maintenance Item [1] N,sisi- bearings 1 et.-up Ti.:1,ii2 Uint8 

M:=11. Maintenance Action [11 Lubricate I set-up, TRUL --Uint8,-- ..-j 
23-12 Maintenance Timn Line 221 Disabled [ 7 pt.-I ir, TR! IL Uint8 
2F21.-,', MaintetiariceThme Jr ten,,,-11 1:h.:. :. isetur TRUE 74 Uint32 
23-14 Maintenance Date air] Tine ErnressionLir0 1 siAt TRUE E TimeOlDay 

1-2-37* MaIntehanciiItitet 71 
23-15 Reset Maintenance 2 i [IA 0,_, not reset ..!,.!] set-up, TRUE Uint8 

123-16 MaInteriatitei7eir* 0 N/A ' 1 ,_,k-i-,1_,T, TRUE 0 VisStr[201.j. 
23-5* Energy Log 

[23150 Energy Log Resolutcn [51 Last 24-Hours 2 set-ups TRUE Uint8 ,..,.. 

23-51 Period Start E. re,'-ionLimit -, y -lips TRUE 0 TimeOfDay 
[13-53 EnergY Log_ ' D N/A ,!,Il ,yot-ups TRUE 'Uint32. 1 

23-54 Reset Er,r.-], L,--: [r ] H not resei- All 'el-.-,ip I Pi IL Uint8 
[234_6* Trending .;--I 

23-60 Trend Variable [0] Power [kV./[ i 5112 Uint8 
[23-61 Continuous Bic TuTu 01N/A !] setliipD TRUE Uint32 ..,A 
23-62 Timed Bin Data 0 WA .idi sPi-upc TRUE Uint32 

1:23&3 TietiedleetinctStart ExpressionLirriit 2 settiir,s TELL Time0fDayj 
23-64 Timed Period Stop E ,pressionLimit 2 set-ups TPuE 0 Time0fDay 

[23-65 Mintnuirn1BlinitalU Elii-Ess" ionlimit 2 set-ups , TrWE Uint8 ,..c: 

23-6E, Reset Continuous Eli) FA -A 
[A] Ds [list reset TLUE Uint8 

122-67 Reset a [0] E's ' TD(_E Uint8 ., 

[2370* TImed,ActIons 

23-8* Payback Counter 
Pmyer Referec:e 

23-81 Energy C 

[23-82 Invetttii'crt 
23-8 Energy Savincc:. 

[7_13:1_ ;:,..Scitt_aaYings 

r N A 

i 

1 

TRUE 

'E IEE 

All set-ups TRUE 0 kWh 
1N/A All set-ups 

UintfL,_ j 
Uint32 
Uint32,;!' 

75 Int32 
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8.3.21. Cascade Controller 25-** 
Par. No. # Parameter description Default value 4-set-up Change during opera- Conver- 

sion index 
Type 

1.25-0,t_SystemSettIngs 
25-00 Cascade Controller null FFAALLSSEE 

Hon 

uuint8t8 

r22,11:'1,1ettti-jus 

125:.-..02 . : i: : -:Motcif.,Start ' L01.0iFect on Line 
Uint8 

125,05 FNedTead Pump 

125-2* Banctwidth'Settings : 

25-04 

25-06 

25-20 Staging Bandwidth 

Pump Cycling 

Number of Pumps 

ExpressionLimit 
100 Ph' : 

2null 
null 

,2211set 

-ups 

et up, 

FALSE 
FALSE 

TRUE 

,Uint8 
Uint8 

Uint8 
25-21 Overricle'.Baii&ildtl, 

All 
TRUE ' UIntB I 

25-22 Fixed Speed Bandwic! tr. co_staging_bandwidth (P2520) 
-TRUE 

Uint8 
125-23 . SBW'Staging Delay 
25-24 

. ' 15 s . : 2 Allii,set-upsi:-" Uint16 I 
SBW Destaging Delay 15 s All set-ups TRUE 0 Uint16 

125-25 OBW Tirrie ;.:10 s" :? All sit-ups TTRRUUEE 

125-27- ':.. Stage.Function : - 

125,29 

25-26 

25-28 Stage Function Time 

Destage At No-Flow 

Destagefunction 

[0] Disabled 
:-.:. null ' 

null 
15 s 

All set-ups 
Alsesett':-Uuppss 

All ;etiiips 

....:....,..TRUE 
: , 

Uint8 
25 

Uint16 

Uint8 

25-30 
TT 

TRUE Destage Function Time 15 S Ail At-ups Uint16 
1.25-4*: Staging Settings iiii, i i 

25-40 Ramp Down Delay 10.0 s All set-ups TRUE 1 Uint16 
125,41 Ramrr Up'Delay 2.0 s ". All set-ups TRUE 

TRUE 25-42 Staging Threshold ExpressionLimit All set-ups 
TRUE 

- UUinta i Fl t16 i .i il. 1 

1.25:43 ''' ..' Destaging Threthold 
25-44 

'Expressionlimir, ', 

TRUE Staging Speed [RPM] 
..: :.00.0R:PMMz 

All set-ups 67 ' . ;uUUint8 ii nn tt 1166 li 

, .All set,UpS - 

0145 "';-:, --StagingSpeed [Hz], . All set=ups 
All set-ups 

TRUE 
TRUE 25-46 Restaging Speed [RPM] 0 RPM 

TRUE 

i-1 

Uint16 
125-47 1 -."Destaging Speed1Hz] :. 0.0 Hz: . . ' All:Set-10s ;: -, 

67 
-1 ., Uint16 

25-5 Alternation Settings 
125-50" Lead PiimpAlternation 
25-51 Alternation Event 

125 -52 '::. Alternation,Tirne Interval 
25-53 Alternation Timer Value 

[25154: Alternation Predefined-Time 
25-55 Alternate if Load < 50% 

125,56 ' Staint.M'ode.'6CAlterriation 
25-58 Run Next Pump Delay .1:i00;.51,ss?.. All set-ups 

::TRUE 
Uint16 

125,59" ..RunCirf,flainkDelay Alaet,U`iis Uint16 1 

null 
E,9, External 

:724!h 
0 N/A 

All set-ups 
Al? set-ups 
All set-ups 
All set-ups 

EXPressionLimit,.:..- 
[1] Enabled 

[0] slow.:7' 

TRUE 
TRUE 

TRUE 
TRUE 

All sat-ups:, TRUE 
All set-ups TRUE 
All set-ups `i TRUE 

Uint8 
Uint8 

74 Uint16 
0 VisStr[7] 

Time0fDal 
' WoDate 

Uinta 
Uint8 

0< 
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Par. No. # Parameter description Default value 4-set-up Change during opera- 
Lion 

Conver- 
sion index 

Type 

25-8*.Stat 11.# 

0 N/A All set-ups TRUE 0 VisStr[J 25-80 Cascade Status 
125-81 ' Pump Status 0 N/A 

0 N/A 
All set-ups 
All set-ues 

TRUE 
TRUE 

0 

0 
" VisStrf 250 

Uint8 25-82 Lead Pump 
U5-83 Relay Status 0 N/A All set-ups , 

All set-ups 
TRUE 
TRUE 74 

VisStrnj 
Uint32 25-84 Pum. ON Time 0 h 

25-85 Relay ON Time 0 h 

[0] Do not reset 
All set-ups 
All set-ups 

TRUE 
TRUE 

74 

- 

Uint32 
Uint8 25-86 Reset Relay Counters 

1254i, Se vice ' 'i 

LT Off All set-ups TRUE - 
I 

Uint8 25-90 Pump Interlock 
12591 " ''', ManualAlternation ' , 0 N/A All,set-ups TRUE 0' Uint8 1 
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to 

8.3.22. Analog I/O Option MCB 109 26-** 
Par. No. # Parameter description 

136-0tAnalogi/O'Mode . . 

26-00 Terminal X42/1 Mode 
126-01 TerniihatX42/3,Mode 
26-02 Terminal X42/5 Mode 

136-1* Analog Input-X42/1 ' 

Default value 4-set-up Change during opera- Conver- Type 
tion sion index 

1 

[1] Voltage All set-ups TRUE Uinta 
' [I] Voltage' - All set-ups , « TRUE ' Uint8' ' '1 

[1] Voltage All set-ups TRUE Uint8 

26-10 Terminal X42/1 Low Voltage 0.07 V All set-ups TRUE Int16 
26,11 TerminabX42/1,..High .,ottage 1n nil V i set -11, , TF , Int16," 
26-14 Term. X42/1 Low Ref./Feedb. L , :, :11N/A 4,11 ,,,_( lip=, TRII, Int32 

126-15,.., ' -- Term.`X42/1 High Ref Value 100.000 N/A , ':','','All set-ups ": TRUE : Int32 '1 

26-16 Term. X42/1 Filter Time Constant 0.001 s All set-ups TRUE -3 Uint16 
26,17 TerriVX42/11ive Zero [1] Enabled All set-ups . TRUE .::; ' : : ' , :: Uint8 ,: 
26-2* Analog Input X42/3 

TerminalY42/3 WV,' Voltage r. 0.07 V All Eet-ups TRUE Intl& 1 

26-21 Terminal X42/3 High Voltage 10.00 V All ttet-ups TRUE Int16 
126 =24/ -'' Term: 42/3 LoW Ref./Feedb7,Value ' ,0.000 N/A All set-ups TRUE 3 -Int32' ,1 
26-25 Term. X42/3 High Ref./Feedb. Value 100.000 N/A All set-ups TRUE Int32 

126-26 ' Term: X42/3tFlIter,Time Constant 0.001 s All set-ups TRUE Uint16 1 

26-27 Term. X42/3 Live Zero [1] Enabled All seI-ups TRUE Uint8 

126-3* Analog InputX42/5 ' I 
26-30 Terminal X42/5 Low Voltage 0.07 V All set-ups TRUE Int16 

126;31 TerminabX42/5 High"Voltage '10.00N : ' .,: 'All setups 4:: TRUE Iht16 1 

26-34 Term. X42/5 Low Ref./Feedb. Value 0.000 N/A All set-ups TRUE Int32 
[26:35 Terml,X42/5High Ref?/Fe'edb. Value 100:000,N/A All 'et'-ups TRUE qnt32`,-LI 
26-36 Term. X42/5 Filter Time Constant 0.001 5 All set-ups TRITE Uint16 

- /26-37: .' ' : Tdeni.,X42/5Live ler° L] Enabled= All set-ups TRUE `. Uint8' 1 

26-4* Analog Out X42/7 
/26,40 TermlhaLX42/7,Output .._._101-iNosoperatIon TRUE Ifint8 ''''I 
26-41 Terminal X42/7 Min. Scale 0.00 % ,all scr-ups TRUE Int16 
26,42--. Ierminal,X42/7 Max.Scale = 100:00S% r All sp-1,es TRUE 2u , ,: Int16 
26-43 Terminal X42/7 Bus Control 0.00 % All set-ups TRUE N2 

[26=44 Terminal142/7 Timeout Preset r.. 0,00% ',,, '-,1 set-up ',, TRUE 2 . Uint16- 1 

26-5* Analog Out X42/9 
[26-50 Terrhinal,X42/9Output 10] No operation ll set TlltEE ':Ulnt8' ;,1 
26-51 Terminal X42/9 Min. Scale 0.00 % tli aar-Ilps I ,.UE Int16 
126-52". ' :Terminal X42/9 Max. SEale !100.00:1% ..11,:,,:t lips T PUE 2 1nt16 I 

26-53 Terminal X42/9 Bus Control 0.00 % Cl] i,et-q,c, Teti" N2 

1kE -1 PermiriakX42/9.:31hieout Preset ,i, 00 % 1 set -up TFt.1 lE Uint16 I 
26-6* Analog Out X42/11 

126=60 :,,,.. ,4:: Teiiiiirial 42/11 OUtpuV " '''[9.] No operation,: All s::,t-ups TRUE ,Wint8 
26-61 Terminal X42/11 Min. Scale :-, , , -,,-: All set-ups TRUE Int16 
26-62 .t.'. 'Terminal X42/11.MaX: Scale. ' ' All set-ups..,:..:.... TRUE 'rnt16 I 

26-63 Terminal X42/11 Bus Control 0.00 % All set-ups TRUE -2 N2 

126:64 reimirial142/11pTirbeiiik, Riese 0:06 's 1 cet up TRUE UintlVA 
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8.3.23. Cascade CTL Option 27-** 
Par. No. # Parameter description Default value 4-set-up Change during opera- 

tion 
Conver- 

sion index 
Type 

127-0* Corittiollt Status 
27-01 Pump Status 

127-02 Manual Pump.Cohtrol 
27-03 Current Runtime Hours 

127 -04 ' PUMEI:TaaltifetinielHours 
27-1* Configuration 

127-10 - Cascade Controller - 101 Disabled .2 set-ups .- FALSE ' Uint8 I 

27-11 Number Of Drives 1 N/A 2 set-ups FALSE 0 Uint8 
127-12., , :Number Of Putiijis, , 4 ' .....- Excii4essiorilirnit: .- 2 set-ups- FALSE' 0 Uint8. :t.' j 
27-14 Pan. Ca.acity 100 % 2 set-u.s FALSE 0 Uint16 
27,16- . ':..Runtime Balancing -.;,[gyBalapced9riority'l 2 set-ups TRUE Uint8 
27-17 Motor Starters [0] Direct Online 2 set-ups FALSE Uint8 

127-18. ,.Spin Time for Unused Pumps EipressionUrnit All set-ups 
- ' TRUE 0 Uint16 I 

27-19 Reset Current Runtime Hours [0] Do not rest All set-ups TRUE Uint8 
1,272*-13arichiridth Setting's .. 1 
27-20 Normal Operating Range 

127-21 , 0i/eilide Umit 
27-22 Fixed Speed Only Operating Range 

127-23 Staging Delay, .' 
27-24 Destaging Dela 

127-25 :Override Holdrnme 
27-27 Min Speed Destage Delay 

127-3* Staging Speed " " '" 
27-31 Stage On S eed [RPM] ExpressionLimit All set-ups TRUE 67 Uint16 

12732 ....; Stage'On Speed1Hz1.1-< . Expressionlimir All set -ups.. TRUE > --1 , . Uint16 ..I 

27-33 Stage Off Speed [RPM] ExpressionLimit All set-ups TRUE 67 Uint16 
127-34 "-Stage Off Spe-ed.[Hzi ", ExpresslonUrnit All set-ups TRUE 1 Uint16 'I 
27-4* Staging Settings 

127-40. . Auto.:Tune Staging Settings;.- 1.1] Enabled .,'All set-ups 
27-41 Ramp Down Delay 10.0 s All set-ups 

127:42 -,- '",,,Rairlif Up'Delay .:.., 2.0 s..... All set-ups 
27-43 Staging Threshold ExpressionLimit All set-ups 

127=44' -:Destaging Threshold , ExpressionLimit ... All set-Ups 
27-45 Staging Speed [1211v.9 0 RPM All set-ups 

1:2746 ....Staging slFeii[HZ] . 0.0 Hz ,All set -ups : 
27-47 Destaging Speed [RPM] 0 RPM All set-u.s 

(27-48. " . 'Destaging Speed'[Hz] 0.0 Hz All set-ups 
27-5* Alternate Settings 

127-50 'Automatic Alternation , [0] Disabled All set-ups, FALSE Uint8 
27-51 Alternation Event nit All set-ups TRUE Uint8 

W:52 . .."Alternation TiriieThitirsial 0 pin Air-set-ups TRUE 70 ' Uint16 . 

27-53 Alternation Timer Value 0 min All set-u s TRUE 70 Uint16 
27-54 Alternation At TirrieolDay [0] Disabled ....All set-ups .. .. TRUE iiUint8 

TimeOfDayWo- 
27-55 Alternation Predefined Time ExpressionLimit All set-ups TRUE 0 Date 

127-56 Alternate CapacitYAS,< . 0 %..;.: All set4ips ' 'TRUE Uinta , 1 

27-58 Run Next Pump Delay 0.1 s All set-ups TRUE -1 Uint16 

[0] Ready 
. [0] No Operation 

Oh 
h 

All set-ups 
2 set-ups': 

All set-ups 
All set-ups., 

TRUE 
TRUE 
TRUE 
TRUE 

74 
74 

Uint8 
Uint8 I 

Uint32 
Ulnt32 

Ex.ressionLlnut All set-u TRUE 0 Uint8 
.100 % : -All set-ujk. TRUE . Uinta 

ExpressionLimit All set-ups TRUE 0 Uint8 
15 s ,... .. All set-ups TRUE 0 Uint16 
15 s All set -u TRuF 0 Uint16 
10 s F All set-ups :TRHE Ulnt16 

ExpressionLimit All set-u s TRUE 0 Uint16 

TRUE 
TRUE 
TRUE 
TRUE 
TRUE 
TRUE 
TRUE 

TRUE 
TRUE 

0 

67 

67 

Uint16 
Uint16 
Uint8 
Uint8 

Uint16 
Uint16-, 
Uint16 
Uint16 
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Par. No. # Parameter description Default value 4-set-up Change during opera- 
lion 

Conver- Type 
sion index 

1,27-6*, DA ita I Inputs. 
[0] No operation 

. 0] No ooPeration 
[0] No operation 

All set-ups 
.'All"set-ups -,'' 

All set-ups 

TRUE 
TRUE 
TRUE 
TRUE 
TRUE 

- Uint8 
'.:.Uint8,....Li 

Uint8 
, :'Uint8'..-.1 

Uint8 

27-60 Terminal X66/1 Digital Input 
[27-61 TeliiiinaltX66/3_CAltallTiput 
27-62 Terminal X66/5 Digital Input 

127-63'.., . - Terminal X66/7 Digitallnput7 , [01:No'operation 
(0] No operation 

' i: All set -ups 
All set-ups 27-64 Terminal X66/9 Digital Input 

[27-65 , : , --,Terminal X66/11,Di§ital Input.. , , . - : . [01"t4o'operation ':. 

[0) No operation 
All set-,ups '.." , 

All set-ups 
. 

TRUE 
TRUE 

. Uint8.', 1 
uint8 27-66 Terminal X66/13 Digital Input 

1274*, Ctinn ecti on s ' ' 

27-70 Relay [0] Standard Relay 2 set-ups 
' 

FALSE Uinta 

1_27-9*, Readouts ' ... 

27-91 Cascade Reference 0.0.% All set-ups TRUE Int16 
27-92 %.0f Total Capacity . , ,.(l'Plo ...- Al1set-Arps - 

All set-ups 
TRUE 
TRUE 

Uint16 
- Uint8 27-93 Cascade Option Status [0] Disabled 

9° 
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8.3.24. Water Application Functions 29-** 
Par. No. # Parameter description Default value 4-set-up Change during opera- Conver- 

tion sion index 
Type 

129-0!' Pipe FM 
29-00 Pipe Fill Enable [0) Disabled 2 set-ups FALSE - Uint8 

129=01 r,ipeFill'SpeedIRPM1 ExpressionLimit , All set:tips ;TRUE 67 ,Uint16 ' 

29-02 Pipe Fill Speed [Hz] ExpressionLimit All set-u s TRUE -1 Uint16 
[29-03 Pipe:Fill Time, . . -., ': 0.00s :. , All "set-ups .-.-;TRUE Uint32 1 

29-04 Pipe Fill Rate 0.001 ProcessCtrlUnit All set-ups TRUE -3 Int32 
[29-05 Filled Setpoint 0.000 PfocessarlUnif ;All set ''',..:TRUE - , -3 Int32 
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8.3.25. Bypass Option 31-** 
Par. No. # Parameter description Default value 4-set-up Change during opera- Type 

tion 
1-3,,,passMbde'-' [0] Drive - 711 set-ups Trrs'rE Ufnt8 1 

31-01 Bypass Start Tire r r-,I.,. 30 s All set-ups TNIE Uint16 

D77 _by ryrss TripoTirr e fs ,s ,i,.. .:1' 0 s II 
s;-1:1 

TEE TRUE Uint16 1 
31-03 TeH Mode Acti drirsr , 

rr.) Disalsr,.,,1 Ell Uw EtTEELD, E Uint8 

13 rlYPaesIStatiletWeirtl 7'H ,T-upE FALSE ",; V2: 1 ,1- It 
31-11 _Bypass Running Hours C C HI ,r.,--.1-rips F,',I_SE t Uint32 

137-7 rterriotelBY,p1SACttiatior, [1] DIsatile,1 .: set -rips , TRUE , 1.1intt 1 

C 
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9. Troubleshooting 
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VLT® AQUA Drive 
Operating Instructions 9. Troubleshooting 

Troubleshootin 

9.1. Alarms and warnings 

A warning or an alarm is signalled by the relevant LED on the front of the frequency converter 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 frequency converter 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 fieldbus. 

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 

NB! 

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 mains supply must be switched off before the alarm can be reset. After being 

switched back on, the frequency converter 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 parameter 14-20 (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 parameter 1-90 Motor Thermal Protection. After an alarm or trip, the motor carries on coasting, and the alarm and warning 

flash on the frequency converter. Once the problem has been rectified, only the alarm continues flashing. 
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9. Troubleshooting 
VLT® AQUA Drive 

Operating Instructions 

No. Description Warning Alarm/Trip Alarm/Trip Lock Parameter Reference 

L " :iv/oh-slow .x ,' 
2 Live zero error (X) (X) 6-01 

L3 No.motor - (X) 1 -80 
4 Mains phase loss (X) (X) (X) 14-12 

' I 15 , DC linkyoltage high- ) x 
6 DC link voltage low X 

17 DC ovetiolta_ge ..,' X X I 

8 DC under voltage X 

19_ Invertekiverloadedt. X. 
(X) 

x . . 

(X) 10 Motor ETR over temperature 1-90 
111 Motor thermistor over temperature (X) (X) 1-90 . 

12 Torque limit 
.13 Over,Current 

X X 

14 Earth fault 
115 ' HardWareInesh mash . 

16 Short Circuit 
n Cohtrol4Ord)tirneout :. : . (X):: 

X 

i) 8-04- . . 

25 Brake resistor short-circuited 
26 Brake resistor power limit (X) .(X) 2-13 
27 Brake chopper short-circuited X 

1 2 8 - Br. ke cti-k . 

29 Power board over temp 
. 

. . (x) °x; (X) - 2-15 
X X 

130 r. . MOtorphase U missing . . (X) 
(X) 

OD 

0.9 

' (X) 
(X) 

428;,...*. "j 
4-58 31 Motor phase V missing 

132 ' Matirphik,W.rnisting .. (X) .(X)".: 
X 

(x) 
X 

'4,58- 
33 Inrush fault 

134 :. Fieldbus-COrrimunicationfault 
38 Internal fault X X 

147. '::24VstiOphr.loW '. x 
48 1.8 V supply low X X 

150 ,,, MA 'calibration. failed 
51 AMA check Unim, and Inom 

152 AMA low InCm 

53 AMA motor too big 
154 -;-AMA motor:too small 
55 AMA parameter out of range 

156. ...AMA' iritertripte&bi user. , .. 

57 AMA timeout 
158 AMA internal fault'. i.. 

59 Current limit X 

161.. Tracking-Error ', .(X)..... (X).- : 4-30 
62 Output Frequency at Maximum Limit X 

L64 . Voltage. Lithit ' 

65 Control Board Over-temperature 
1 6 6 . kleatSink;Temperature Low ,... ) .- 

67 Option Configuration has Changed 

L68' - - $ StolkActatee.- .afe 
80 Drive Initialised to Default Value 

Table 9.1: Alarm/Warning code list 

(X) Dependent on parameter 

LED indication 
1 ." Waniinq. Yellow 

Alarm flashing red 

t ' Trip locked ' yellow and red ' 1 
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VLT® AQUA Drive 
Operating Instructions 9. Troubleshooting 

Alarm Word and Extended Status Word 
111t",' ;-. Hex . _ " Dec - Alarm Wart, - Werni4g1Nord ' Eictended,Status Word - 1 

0 00000001 1 Brake Check Brake Check Ramping 
1._1<,'"'' ''. '00000002; '.: Pwr.'Cird,TernO ,' ..PWi'. Cifel:Terrip:. ' AMA'RLinning ., 

2 00000004 4 Earth Fault Earth Fault Start CW CCW 
3 0.0000008. . 8 Cfrl.Card Temp , CtrICardTemp 

Ctrl. Word TO 
Slow4Down 
Catch Up 4 00000010 16 Ctrl. Word TO 

00000020 , 32.... . Over Cuirent, QvetAirrent 
Torque Limit 

Feetitktcliltigh 
Feedback Low 6 00000040 64 Torque Limit 

7 -00000080-. '.128.- MotorTh'Over . MotoriTti:OVer 'Output Current High 
Output Current Low 8 00000100 256 Motor ETR Over Motor ETR Over 

i9 *00000200 512 -InVerter,Ovefld. InverterOverld... , Output- Frertligh 
Output Fre. Low 10 00000400 1024 DC under Volt DC under Volt 

1.P. - .4/0000800 2048: DC over,Volt.r. DC oven Volt . .Brake Chick OK 
12 00001000 4096 Short Circuit DC Voltage Low Braking Max 

Lg.': - -.00002000 8192 (Inriish'Fault,';' DC Voltage. High ',. . Braking ''.- . 

14 00004000 16384 Mains ph. Loss Mains ph. Loss Out of Speed Range 
115_ '00008000 , .. ; 32763 , ... .AMA-Not OK ..;. ; - ' No Motor! .. , - 'OVC Actiiie, 
16 . 00010000 65536 Live Zero Error Live Zero Error 
17 00020000 . 131072 ,. Iiiternbl ;Fa-ult-:'. ..10V,Lb 
18 00040000 262144 Brake Overload Brake Overload 

119. ' -K050009.::- 524288 -U 
. ., 

- phasetOts,i'.' 'Brake Resistol-.,;,; 
20 00100000 1048576 V phase Loss Brake IGBT 
21.,.: ', '''00200000..,, 2097152. ..W;phaseLoss :. Speed Llmit, 
22 00400000 4194304 Fieldbus Fault Fieldbus Fault 
23 00800000 ' 

24 01000000 
8388608 

16777216 
'',',24.11.56p161Y LoW 24V Supply Low 

Mains Failure Mains Failure 
25, 02000000 33554432 1.8ViSiipply Low.. 

Brake Resistor 

Cr ;Current Limit- 
Low Temp 26 04000000 67108864 

08000000 ' 134217728'; :. :',Brake IGBT voltage LimiU.'.., 
Unused 28 10000000 268435456 Option Change 

1129' 820000000 536870912'. Drive Initialised , ..v..:Unused 

30 40000000 1073741824 Safe Stop Unused 

Table 9.2: 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 fieldbus for diagnosis. See also par. 16-90, 16-92 

and 16-94. 

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 Current 

respectively. 

WARNING/ALARM 3, No motor: 

No motor has been connected to the output of the frequency converter. 

WARNING/ALARM 4, Mains phase loss: 

A phase is missing on the supply side, or the mains voltage imbalance is 

too high. 

This message also appears in case of a fault in the input rectifier on the 

frequency converter. 

Check the supply voltage and supply currents to the frequency converter. 

WARNING 5, DC link voltage high: 

The intermediate circuit voltage (DC) is higher than the over-voltage limit 

of the control system. The frequency converter is still active. 

WARNING 6, DC link voltage low: 

The intermediate circuit voltage (DC) is below the undervoltage limit of 

the control system. The frequency converter is still active. 

WARNING/ALARM 7, DC over voltage: 

If the intermediate circuit voltage exceeds the limit, the frequency con- 

verter trips after a time. 

Possible corrections: 

Select Over Voltage Control function in par. 2-17 Over-volt- 

age 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: 
roltage.Range .:'... ..3 x 200-240 V AC '.'3'x'380-500 V ..0 

'...'-'4VDC1 `' ' '..-'''.1VDC1 - 
Undervoltage 185 373 

(Voltage Warning low ..:205'°:: -410 
Voltage warning high (w/o 390/405 810/840 
brake - w/brake) 

LOVei'voifage 410 ,-855,- ,,,,- 
The voltages stated are the intermediate circuit voltage of the fre- 
quency converter with a tolerance of ± 5 %. The corresponding 
mains voltage is the intermediate circuit voltage (DC-link) divided 
by 1.35 
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9. Troubleshooting 

WARNING/ALARM 8, DC under voltage: 

If the intermediate circuit voltage (DC) drops below the "voltage warning 

low" limit (see table above), the frequency converter checks if 24 V back- 

up supply is connected. 

If no 24 V backup supply is connected, the frequency converter trips after 

a given time depending on the unit. 

To check whether the supply voltage matches the frequency converter, 

see 3.1 General Specifications. 

WARNING/ALARM 9, Inverter overloaded: 

The frequency converter is about to cut out because of an overload (too 

high current for too long). The counter for electronic, thermal inverter 

protection gives a warning at 98% and trips at 100%, while giving an 

alarm. You cannot reset the frequency converter until the counter is be- 

low 90%. 

The fault is that the frequency converter is overloaded by more than 

nominal current for too long. 

WARNING/ALARM 10, Motor ETR over temperature: 

According to the electronic thermal protection (ETR), the motor is too hot. 

You can choose if you want the frequency converter 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. Check that the motor par. 1-24 Motor Current is set 

correctly. 

WARNING/ALARM 11, Motor thermistor over temp: 

The thermistor or the thermistor connection is disconnected. You can 

choose if you want the frequency converter to give a warning or an alarm 

in par. 1-90 Motor Thermal Protection. Check that the thermistor is con- 

nected 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 SS. 

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, Over Current: 

The inverter peak current limit (approx. 200% of the rated current) is 

exceeded. The warning will last approx. 8-12 sec., then the frequency 

converter trips and issues an alarm. Turn off the frequency converter and 

check if the motor shaft can be turned and if the motor size matches the 

frequency converter. 

ALARM 14, Earth fault: 

There is a discharge from the output phases to earth, either in the cable 

between the frequency converter and the motor or in the motor itself. 

Turn off the frequency converter and remove the earth fault. 

ALARM 15, In-complete hardware: 

A fitted option is not handled by the present control board (hardware or 

software). 

ALARM 16, Short-circuit: 

There is short-circuiting in the motor or on the motor terminals. 

Turn off the frequency converter and remove the short-circuit. 

WARNING/ALARM 17, Control word timeout: 

There is no communication to the frequency converter. 

The warning will only be active when par. 8-04 Control Timeout Func- 

tion is NOT set to OFF 
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gtri VLr AQUA Drive 
Operating Instructions 

If par. 8-04 Control Timeout Function is set to Stop and Tnp, a warning 

appears and the frequency converter ramps down to zero speed, while 

giving an alarm. 

par. 8-03 Control Timeout Time could possibly be increased. 

WARNING 22, Hoist Mech. Brake: 

Report value will show what kind it is. 

0 = The torque ref. was not reached before timeout 

1 = There was no brake feedback before timeout 

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 frequency 

converter still works, but without the brake function. Turn off the fre- 

quency converter 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 

power is higher than 90%. If Trip [2] has been selected in par. 

2-13 Brake Power Monitoring, the frequency converter cuts out and is- 

sues this alarm, when the dissipated braking power 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 frequency 

converter 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 frequency converter and remove the brake resistor. 

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 over temperature: 

If the enclosure isIPOO, IP20 /Nemal or IP21/TYPE 1, the cut-out tem- 

perature of the heat-sink is 95 °C ±5 °C. The temperature fault cannot 

be reset, until the temperature of the heatsink is below 70 °C. 

The fault could be: 

Ambient temperature too high 

Too long motor cable 

ALARM 30, Motor phase U missing: 

Motor phase U between the frequency converter and the motor is miss- 

ing. 

Turn off the frequency converter and check motor phase U. 
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VL-14' AQUA Drive 
Operating Instructions 

ALARM 31, Motor phase V missing: 

Motor phase V between the frequency converter and the motor is missing. 

Turn off the frequency converter and check motor phase V. 

ALARM 32, Motor phase W missing: 

Motor phase W between the frequency converter and the motor is miss- 

ing. 

Turn off the frequency converter and check motor phase W. 

ALARM 33, Inrush fault: 

Too many powerups have occured 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 fieldbus on the communication option card is not working. 

WARNING/ALARM 36, Mains failure: 

This warning/alarm is only active if the supply voltage to the frequency 

converter is lost and parameter 14-10 is NOT set to OFF. Possible cor- 

rection: check the fuses to the frequency converter 

WARNING/ALARM 37, Phase Imbalance: 

There is a current imbalance between the power units. 

ALARM 38, Internal fault: 

Contact your local Danfoss supplier. 

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. 

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. 

9. Troubleshooting 

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 resistance 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 

frequency converter (via Bus, Digital I/O or by pressing [Reset]). 

WARNING/ALARM 61, Tracking Error: 

Tracking error. Contact your supplier. 

WARNING 62, Output Frequency at Maximum Limit: 

The output frequency is limited by the value set in par. 4-19 Max Output 

Frequency 

WARNING 64, Voltage Limit: 

The load and speed combination demands a motor voltage higher than 

the actual DC link voltage. 

WARNING/ALARM/TRIP 65, Control Card Over Temperature: 

Control card over temperature: The cut-out temperature of the control 

card is 80° C. 

WARNING 66, Heatsink Temperature Low: 

The heat sink temperature is measured as 0° C. 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. 

If the temperature is below 15° C the warning will be present. 

ALARM 67, Option Configuration has Changed: 

One or more options has either been added or removed since the last 

power-down. 

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 over temperature. 

ALARM 70, Illegal Frequency Converter Configuration: 

Actual combination of control board and power board is illegal. 

ALARM 90, Feedback Mon.: 

ALARM 91, Analogue Input 54 Wrong Settings: 

Switch S202 has to be set in position OFF (voltage input), when a KTY 

sensor is connected to the analogue input terminal 54. 
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9. Troubleshooting 

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: 

Feed back stays lower than the set point, which may be indicates a leak- 

age 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 is ac- 

tive. See parameter group 22-7*. 

ALARM 250, New Spare Part: 

The power or Switch Mode Power Supply has been exchanged. The fre- 

quency converter 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 frequency converter has got a new type code. 

146 
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Co 
Co 

10.1.1. Mains SuDDIV 1 x 200 - 240 VAC 

Mains Supply 1 x 200 - 240 VAC - Normal overload 110% for 1 minute 
Frequencyconverter - P5K 

Typical Shaft Output [kW] 5 
P7K P15K P22K 

5 - 

Typical Shaft Output [HP] at 240 V 7.5 10 20 30 
lip 21 / NEMN 1 B1 82 Cl _C2 
IP 55 / NEMA 12 BI B2 Cl C2 
IP 66 81 82 C1 C2 ' 
Output current 

Continuous _ ' 

(3 x 200-240 V)1 24 2 - A 88 30 8 596] 

Intermittent 
3 x 200-240 V [19 

26 6 33 4 65 3 96 8 
... 

' Continuous kVA 
(208 V AC) [kVA] . 5 00 640 12 27 18 30 

Lax cable size 
(mains, motor, brake) - 

[[mm2/ AWdr2) - 
10/7 ,35/2 50/1/0 95/4/0 

I 
Max. input current 

Continuous > 

46 
(1 x 2001240'V ) [A] 111 172 

Intermittent 
50.6 

1 x 200-240 V [A] 64.9 122 1 189.2 

Max. pre-fuses1 [A] 80 100 150 200 
Environment 
Estimated power loss - 

at rated maxlOadfa] 4) 
110 150 300 440 , 

(Weight enclosure IP 21 [kg] 23 27 45 65 
Weight_endosure IP 55 [kg] 23 27 45 65 
Wei ht enclosure IP 66 [kg] 

.,.. 
23 27 45 65 

Efficiency 3) , 0.98 0.98 , 0.98 0.98 
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Normal overload 1100/o for 1 minute 
!IP 20,/NEMA"Cliassis i, , ',A2- A2 :,'"A2 A2 -: : AS ;..: ' A3 

IP 21 / NEMA 1 A2 A2 A2 A2 A2 A2 A2 A3 A3 

lIP.551/iNEMA 11`;,.'i 'A.5 " A5 AS 

IP 66 A5 A5 A5 A5 A5 A5 A5 AS AS 

MOliff2,,Supply 200 -340 ,VAC ,- -. 
_ 

eieigUericy,ConVerter ,PK25 ° P197 " .PK55 ,-PK75 - 01k1 ' ,:' P11(5 i , P2K2 P3KO - - P3K7 

TyPiCal Shaft Output [kW] 7: ,.. 025,, .,.-.7037-, , 055 0 75 = 1 1 - 1.5 4- 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 7.5 10.6 12.5 16.7 0 0. 

7-7 
...c, 
V:" 
0000 

c 

1.8 2.4 3.5 4.6 6.6 
(3 x 200-240 V) [A] 
rtefrnittenr. 1.98 3.85 5.06 7.26 :3 1:1:7 13.8i, lii18A ' 

(3:ii" 200-:240 V )[8] -, ' 

Continuous 0.65 0.86 1.26 1.66 2.38 2.70 3.82 4.50 6.00 

.1**0= (208 V, AC) 1104] IkVA 
Max:i.cable.siie: -77. 
(mains, motor, brake) 
[mm2 /AWG] 2) 

0.2 - 4 mm2 / 4 - 10 AWG 

'Max:MI:Mt cureent .. , .' .. - : 
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 - 

, 
. ,. . .2.42 352 ' 4.51 . 6.5 - 75 , is.10,5 - , :12.4 , 16.5 

(1x200-240 V ) LA,]` -.. 

ell 
Max. pre-fuses)) [A] 10 10 10 10 20 20 20 32 32 

Environment ' : 

Estimated power loss 

at rated max. load [W) 4) 
21 29 42 54 63 82 116 155 185 

EAeightenclosore IP201kg]ii, ' 4.9 =4.9 9,; .,'.. 4.9 . 4.9- i .4:9 4:9 - 6.6 "- 6,6 

Weight 1P21 5.5 5.5 5.5 5.5 5.5 5.5 7.5 7.5 enclosure [kg] 
[WeigheerkloVifeilP55 [kg] 13.5 13.5 1 13.5 ..:. ' 13.5 13.5 i13:5 i : ii-13.5 i 13.5 

Weight enclosure IP 66 [kg] 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 

reiRielicY '4) ' : 0.94 0.94 0:95 0:95 0.96 :.0:96 :0:96 0.96: 0.96 
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Mains supply 3 x 200 - 240 VAC - Normal overload 110% for 1 minute 
IIP 20 / NEMA Chassis " 

t(B3+4 and C3 +4 may be converted.,to ID21 using a conversion kit (Please contact Danfoss)-- 
B3 03- 64 C3 C3 C4 C4 

IP 21 / NEMA I BI B1 BI B2 Cl Cl CI C2 C2 
11P 55 [NEMA 12 

IP 66 
B1 BI B1 B2 Cl'. Cl Cl C.2 C2 4 

B1 B1 B1 B2 Cl Cl Cl C2 C2 
Frequency converter I 
Typical Shaft Output [kW] 

,,, P5K5 P7K5 P11K P15K , : P18K P22K P30K - P37K P45K 
- 5.5 - 7.5 '.11' 15 ' 18.5 22 30 37 45 

Typical Shaft Output [HP] at 208 V 7.5 10 15 20 25 30 40 50 60 
k)utput current , I 

Continuous 
24.2 30.8 46.2 59.4 74.8 88.0 115 143 170 

I I 

,,,,. 
Y..-Z 

(3 x 200-240 V) [A] 
priteiinittent, 
(3 i'200-240 V )16] 26.6 " 33.9 50 8 65.3 82.3 96.8 127 157 - 187 

Continuous 

11+== 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: I 
(mains, motor, brake) 
[mm2 /AWG] 2) 

10/7 35/2 
120/250 50/1/0 95/4/0 

MCM 
iMax. Input current i 

Continuous 
(3 x 200-240 V L[A] 22.0 28.0 42.0 54.0 68.0 80.0 104.0 130.0 154.0 

im. 

.. = 

Liewl 
ige% 

owo 

Intermittent 
(3 x 200.7240 V ) [A] , 

24.2 30.8 46.2- 59.4 74.8 88.0 114.0 143.0 169.0 

Max. re-fuses') [A] 63 63 63 80 125 125 160 200 250 
Environment: . ' - . 

1 

Estimated power loss 
at rated max. load [W] 4) 

269 310 447 602 737 845 1140 1353 1636 

[Weight enclosure 1P20 [kg] , 12 , 12, , .,L12 23.5 ,,, 23.5 35 35 ' 50 50 
Weight enclosure IP21 [9] 23 23 23 27 45 45 65 65 65 
.Wei ht-enclosure IP55 [kg] - 23 23 ' 23 27 45 , ' 45 65 65' - 1, '65 1 

Weight enclosure IP,66 [kg] 23 23 23 27 45 45 65 65 65 
Rrficiency 3) 0.96 0.96 0.96 , 0:96 = - -- .0:96° -0.97 ", 0.97 0.97 , 0.97 1 

0 
(1:1 

t:u < 
a != 

(7, ,c) 
rt C 
C > 
R 

to fD 
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ui 
1- 

Mains Supply lx 380 VAC - Normal overload 110% for 1 minute 
1FreqUerity converter = - . - ' - ' - ,, P7K5 

Pi 
,- 

. 
' 

. 

ll< P22K -,-. : P37K 
ITYPicel'Shaft Output [kW) : .?, , , 7 5 .,. 

Typical Shaft Output [HP] at 460 V 10 15 30 50 

IP 21 / NEMA 1 B1 B2 Cl C2 

LIP 55,/ NEMA 12: , :431- B2 
IP 66 B1 B2 Cl C2 

01itpiitcuiieht 
Continuous 

16 24 44 73 
3 x 380-440 y) [a] 

Intermittent ,, 17 6 ' 26.4 . ' ' 48 4 . 80.3 1 . 
, (3:Z:38b-4. 40 V) [1.4 -': ' 1 ., . ,. , . . j . 

I . 
loo 
0.0. 

Continuous 14.5 21 40 65 
3 x 441-480 V [a] 

Intermittent , - 
' 154 23.1 - 44 - 

- - 

71 5 (3x'441-480 V) [A] i 
"k(W Continuous kVA 

11.0 16.6 30.5 50.6 
V AC) Ile) 

Continuous_kVA '' 
. 

, , - 
' 16.7 - 31 9 51'8' 

(460 V AC). 11C\LAI 
11 6 

Max. cable size: 
rains, motorbrake) . 

....,,, 
' 10/7: . '35/2 50/1/0 126/1/6- ' 

[ rp jil2/.....AkG12i,':.; .. ' 

Max. input current 
Continuous 33 48 151 . 
(1 x 3804443 V) [AS - 

Intermittent 
36 53 103 166 

(1 x 380-440 V.,) [A] 
Continuous . 

4 

0 -41 85 135 
,(1 x 441.480 V) al- 
[Intermittent 

33 46 93 148 
- (1 x 441-480 y) [A] 

Max. pre-fusesq[A] , 63 80 ,, 160 250'., 
4 

1 Environment 
Estimated power loss . ' 

at rated max load LAJS,I) 
300 440 880 1480 

I Weight enclosure IP 21 [kg] 23 27 45 65 

Weight enclosure IP 55 (kg] ' 23 ...:,-. 27 45 ' ' 65 ' j 
Weight enclosure IP 66 (kg] 23 27 45 65 

Efficiency 3)'' 0 96 -' 0 96 - ' '0 96 1 

< 
"0 I- 
CU 
rt > 
lD 
1-s > 
in 0 r-r -I 
C < 

5. 
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Cfl 
NJ 

10.1.4. Mains SuDDIv 3 x 380 - 480 VAC 

Mains Supply 3 x 380 - 480 VAC - Normal overload 110% for 1 minute 
'Frequency converter P1(37 P1(55 ' PK75 PIK1 PIKS , . P21(2 P31(0., P4K0 

/Typical Shaft Output [kW] . 0.37 ' 0.55, ' 0.75 1.1 1.5 ' 2.2 3 ' 4 . 

PS/(5 " ' P7K5 .. 

5.5 7.5 ' 

Typical Shaft Output [HP] at 460 V 0.5 0.75 1.0 1.5 2.0 2.9 4.0 5.3 7.5 10 

LIP20/ NEMA Chassis A2 A2 A2 A2 A2 A2 A2 A3 A3 
IP 21 / NEMA 1 

A5 A5 .1 
AA AS 

11P,_55 / NEMA 12 - A5 AS AS 'AS, A5 AS 

IP 66 AS A5 AS AS AS AS A5 AS 

lOtitput current 
Continuous 

1.3 1.8 2.4 3 4.1 5.6 7.2 10 
x 380-440 V) [A] 

13 16 

Intermittentr ... 
1.43 1.98e . 2.64 .j 4.5 ':' 6:2 7.9 

(3 x 380-440 V) [8] 14.3:': 17.6 

m00 

:0 2 

C3 

x 

ont1 

441-480 V) [A] 
nuous 

1.2 1.6 2.1 2.7 3.4 4.8 6.3 8.2 11 14.5 

Intermittent ;, 
1.32 1.76' 2.31' 3.0 3.7 5.3 6 9 -9 0 (3 x 441-480 V) [A] - , 

12 1 `. 15 4 . . 

Continuous kVA 

(400 V AC) [kVA] 
0.9 1.3 1.7 2.1 2.8 3.9 5.0 6.9 9.0 11.0 

Continuous, kVA 
1.3. 2.4 0.9 1 2 3.8 , 5.0 6.5 

(460 V AC) [kVA] , 8.8 11.6 

Max. cable size: 
rains', motor; brake) 

4/10 ff rrim2/ AWG1 2) 

Max. input current 
Continuous 

1 2 2.2 2 - 3.7 5.0 6.5 9.0 
(3 x 380-440 V L[6] 11.7 ' - 14.4 

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 

IN+ 

. 

ke;54 
afo 

;r192- 

. 
1 0 1.4 1.9, -2.7 3.1 4.3 5'7 7.4 

(3 x 441-480 V) [A] - ' 
[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 

30 30 Max. pre-fLiSes1)[6] 10 10 10 10 10 20 20 20 

1 Environment 
Estimated power loss 

35 42 ' 46 58 62 88: 116 124 
rated max/load [INJ 4) 

187 255 
,,at 
I Weight enclosure IP20 [kg] 4.7 4.7 4.8 4.8 4.9 4.9 4.9 4.9 6.6 6.6 

Weight enclosiire'IP 2111,cg] 

Weight enclosure IP 55 [9] 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 14.2 14.2 
Weight enclosure IP 66[1(g] 13.5 . '1.3.5 13.5 ' ' 13.5 13.5 13.5 -13.5 :13.5 - 14.2 ' 14.2 ' I 

Efficiency 3) 0.93 0.95 0.96 0.96 0.97 0.97 0.97 0.97 0.97 0.97 

0 
(0 
EL; < 
r-r. 
= 

1.0 

tt..1 

C > 
R 0 
o 

(D 
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Mains Supply 3 x 380 - 480 VAC - Normal overload 110% for 1 minute 
Freduency converter -",-, -.. ' P,11K- - p15K - r ,' P18K, : 

, -- `15 18 5. - Typical Shaft OutpUt [kW] , 

. 
1 

'P22K ' P30K -:, 

1 22 . 30, 
P37K ' p45K P55K 

37 45 - 65 .,. 

,P751( -,P90K.. 
75.'' ' - 90 

Typical Shaft Output [HP] at 460 V 15 20 25 30 40 50 60 75 100 125 

IP 20/ - , , . . < 
- - 

53+4 and 0+4 mai, be converted to using a conversion kit (PleaSe contact' , B3 ' 03-- ' B3 ,-. 
. . , 

Danfoss) ' 
_ . , 

1.....1.41*.t 

64 ' sa C4 ' C4 

IP 21 / NEMA I 131 131 B1 B2 62 Cl Cl Cl C2 C2 

P55 hNEMA 12 ... :81 . . , 51 , B 1 ' . 

IP 66 131 B1 131 

. B2 f B2:- C1 ;.<Q1-. ...Ct. 
Cl Cl Cl 

CT.. 
B2 B2 C2 

Oirtpufeuerent' , 

Continuous 
24 32 37.5 

x,380-44, 0 V) [/"] 
44 61 

48 4 67.1 
, - 

73 90 106 

' iio 3 ' .117 , .. .., 

147 177 

. 162, , H-195 - 

1(3_ 

Intermittent ;, 26 4 , 35.2 " -41.3 - 
(3 X'380 -440 V) [A] 3--," 

I 1 

C* 
0000 

Continuous 
3 x 441-480 V [A] 

21 27 34 40 52 

61 6 ' 

30.5 42.3 

65 80 105 130 160 

Inte.rrnittent _ 
23 t- 29 7 :' -37 4 

(1)(441.480,,,,D [Ap : 

.< - 

, 71 5 -,' 88 116 

50.6 62.4 73.4 

143;... 176 .1 

102 123 0" Continuous kVA 
(400 V AC) [kVA] 

16.6 22.2 26 

raritiiiiibuj..,r/ir,' ', 
-=.16.7%. _ : 21'5' 27 1 - 

(460 V:AC),[kVA1 ' "-.' 
-31'9 41.4 ... .',51 8 

- ' 
"63 7 - 

' - 

. 
",83 7- ,,. 104 .'::;128 .. 

Max. cable size: 
(mains, .motor, brake) 16/7' 
I[Min2/.:AW] 2) . 

'- 35/2 ' 50/1/0 120/4/0 120/4/0 ,, 

Max. Input current 

Continuous 22 : 29 34 
- (3'x 380-440 V )[4 ' .40 , , -55 - - <, 

. 66' , 95 , 133'; , 161 ' 
, 

[Intermittent 
24 2 31 9 37 4 

(3 x 380-440 V ) [A] 
44 60 5 

36 < 47 . 

72 6 90 2 106 

59 ' - 73 . 95 

146 177 

118 . 145 I Continijous" ' 
/ 

19 '' 25 - 

(3 x 441-_-.480 V) [A] 
' 

6".! ' 

Intermittent 
20 9 27 5 34 1 

3 x 441-480 V [A] 
39 6 51 7 64 9 80 3 105 130 160 

Max pre- fuses'iA] -. 63 63 63 63 ' 80 100°. 125 160. 250 250 

1 Environment 
Estimated power loss 

278 392 '465' ' - 
at rated max: load IlLV] 4) . . 

525 '698 
. , 

% 739 843 - ' 1083 " . 1384 1474, 

Weight enclosure IP20 [kg] 12 12 12 23 5 23 5 23 5 35 35 50 50 

Weight enclbsuii IP 21 [kg] -23 . - `-'23 ". -. "1.23 

Weight enclosure IP 55 [kg] 23 23 23 

27- ' '.27 ' .. 

27 27 
- 45 - 45 45: 

45 45 45 
_ 65 65 1 

65 65 

Weight enclosUre IP 66 [1,0] . ' ' 23 ', ;: ?<-,j',' 23 , ° :23 ,'..: , 27 ,:" , 27, 45 . - ,', 'AS " . 45 65, -`, ,65 
Efficiency 3) 0 98 0 98 0 98 0 98 0 98 0 98 0 98 0 98 0 98 0 99 
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Normal overload 1100/0 for 1 minute 
Frequency; converter . '. P110.: .. ....P132.... 
,Typical Shaft Output [kVi] . 110.'-'... ':....132 

P160 P200 P250 ' 

460 .... 200 250'..... 

P315 ; . .., P355 ' P400 P450 
315 .:'::, :: ,,,,355. .400 - 450,... 

Typical Shaft Output [if] at 460V 150 200 250 300 350 
04 - D4 .::- D4 . 

450 500 550 600 
E2 ' E2 E2 E2 ." , 1 -IP. 00 ' . D3 ;. D3 ' 

IP 21 / Nema 1 DI Dl 02 D2 D2 El El El El 
IP 59 / Nema 12 . DI -'D1 . D2 , .D2' D2..'1: El ' El ' El., , 'El ' -"--"' 

Output current 

0 

Continuciiis(3 x 381:H00 V) [AI 212...:"., , : 260 ' 315.. 395 480 ,,:. 

347 435 528 
302 ' 361 443 ' 
332 397 487 

600 ':658 ..' : 745 .800 ]'. 

660 724 820 880 
540 . ,'590 . 678 - 730- " "1 

594 649 746 803 
416 .: 456". 516 554 .,', .1 
430 470 540 582 

Intermittent (3 x 380-400 V) [VV] 233 286 
Conlinucis (3 -x 401 -480V) [A] . 190 ..J.. :, 240 : 

Intermittent (3 x 401-480V) [A] 209 264 
Continda0s-kVA"(400 VAC , r kV,c,] 147 .. "180 218.' ..274 '''' .333 . ,' 
Continuous kVA (460 VAC) [kVA] 151 191 241 288 353 
Max..cable.size: , 

(mains, motor, brake) [mm2/ AWG] 2) 
2x70 
2x2/0 

2x185 
2x350 mcm 

4x240 
4x500 mcm 

, . 

Max. input current .. 
Continuous (3 x 380-400 V) [A] 204 251 304 381 463 590 647 733 787 

531 580 667' '718 : - j [Continuous (3-x:401-480V) [a] . 183 .,.,.., , e 231 - 291 348 427 

I 

il 
I,--ii 

Max. pre-fusesn[A] 300 350 400 500 600 700 900 900 900 
rgiviFoniiiint..7.7'." 
Estimated power loss 
at rated max. load [W] 41 

3234 3782 4213 5119 5893 7630 7701 8879 9428 

[weightiriddsiire. WOO [kg"... , 
... ,. 81.9e. '.. .90.5- '111.8 122.9,]..,,,,,] 137.7 .. 221:4:, -234.1 236.4 277.3 ' 

Weight enclosure IP 21 [9] 95.5 104.1 125.4 136.3 151.3 263.2 270.0 272.3 313.2 
FVeTcihtetittosurelP54.04] .. 95.5-:.... l',;104-.1 125.4- - ,]],-1363 '-':',..,;k i-151:3,---, -263:2 270X) .''. 2723',' 313.2 .,-' 

Efficiency 3) 0 98 0 98 0 98 0 98 0 98 0 98 0 98 0.98 0.98 
.11 For ty-Oe'of fuse'see section on Fii sec ' 

, - 

2) ?) American Wire Gauge - - 
- 

3) Measured using 5 m screened motor cables at rated load and rateil frequency - ., - , 

,YThe typical power loss is at normal load conditions and expected to be within +/- 15% (tolerance relates to vanety 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 frequency converter.and vice versa , , , 

If the.switOhing frequency is raised from nominal the power losses maPise significantly. rt u,-- Llii 
LCP and,typical control card power consumptions are induded Further options and customer load may-add up to 30W to the losses (Though typically only 4W extra for a fully loaded control card, or options for slot A or slot B, 

, . 
each). .. . . . . , . , 

Although Measurementsare made with state nfthe art_equipment, some measurement inaccuracy must be allowed for (+/- 5%) - ' " 
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10.1.5. Mains Sunoly 3 x 525 - 600 VAC 

Normal overload 110% for 1 minute 
SIze: :: . PK75=, P1K1 P1K5,','' P2K2'.':::-. :P3K0 P3K7 P4K0.:' ':1351(5 ' %P7K5 - P11K '... . P,15K ::'= f P18K.. , P22K - ,., P30K P37K .! P45K '.' P55K ::P7SK'.; ,P90K A 
Typical Shaft Output [kW] 0.75 1.1 1.5 2.2 3 3.7 4 5.5 7.5 11 15 18.5 22 30 37 45 55 75 90 

[FP 20't,NEMA Chassis A2 A2 , A2 ' .'"A2' 42 A2 :.',,'''A2 ' -;'.'.' A3, ,.,' '1%3 : B3 : -., 83 " B3 ::: 

B1 81 B1 

, 84 
' '.6'.4:, ' ;84' 

B2 B2 B2 

'C3 :" C3 , 

Cl Cl 
,- 'C4 .':' C4' 

C2 C2 IP 21 / NEMA 1 A2 A2 A2 A2 A2 A2 A2 A3 A3 
. 

IP"55.% NEMA 12 `A AS ,' 
, . 
..,,, , 

131 ' --I31 , -,. °B1" 

", - ..- ' ';` 

' ''132 , . B2 ' 

. 

Cl ' Cl' ' C2 C2 

IP 66 AS AS AS AS AS AS AS AS AS E31 B1 81 B2 B2 B2 Cl Cl C2 C2 

Output 'current 
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 .,,.: 7 , 
2.9 34 4 5 , .5 1 

(3-525-550.V )(Al 
1 2 1 59 

34 

72 9 ,: 116 151 
. 

ICI 

Fxi-ri 

Ill 

Continuous 
1.7 2.4 2.7 3.9 4.9 6.1 9.0 11.0 

%/, [ 
18 22 27 100 131 

13ntxer51712i5tte6n00: A.] 

/6 3 4 ' 6.7 " 9 ' 12 1- 20 2 3 110, I44:' 

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 

rontinyous . kVA ̂ ' (575 V AC): 
9 4 9 6 1 9.0 11;0 [kVA], ;17:9 '21.9 26:9 ..,33.9: ;40 51.8 '61.7 82.7 

. 

:' 99.6 : ', 130.5 

Max. cable size 
24 - 10 AWG 6 2 1 3/0 (mains, motor, brake) - 

0.2 - 4 16 35 50 95 Si 
[AWG] 21 PTIM21 

MaX.111Plit current ..', ' ' :` --..1 

Continuous 
1.7 2.4 2.7 4.1 5.2 5.8 8.6 10.4 

3 x 525-600 V) [.,1] 
17.2 20.9 25.4 32.7 39 49 59 78.9 95.3 124.3 

I I 

M 

Intermittent ',,, . f 7 '3.0 .' 4 9.5 ` .11:5, tIx 5s76091:0..[A] . . 
23 28 :3 43 54 87 

. 

, 105 . 137 

Max. pre-fuses') [A] 10 10 10 20 20 20 32 32 
' [Environme. . 

Estimated power loss 
at rated max. load [W] 41 

35 50 65 92 122 145 195 261 225 285 329 

lEndostire IP40: 
Weight 

6.5 6.5 6.5 6.5 6.5 6.5 6.6 6.6 
enclosure IP20 [kg] 12 12 12 23.5 23.5 23.5 35 35 50 50 

1Effidericy1) : . ' 0,97.: : 0.97. ,0.97 0,97 ;'.1:0.97 , 0.97 ' ...0.97 - 0:97- 0.98 0;98 0.98. 0.98 , ...0:98'; ' :0;98 0.98 ' 0.98 '0.98 0:98'1 

Table 10.1: 5) Motor and mains cable: 300MCM/150mm2 

1- 

0 < 

rr > 
= 

G > 
U) 

ROC < 
(1) 

O 
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10.1.6. Mains SuDDIv 3 x 525 - 690 VAC 

Normal overload 110% for 1 minute 
feequenty<tonVerter , p45K P55K tp751('' P90K p110 P132 ') P160 ":: 

Typical Shaft Output RW1 45 ' 55. - 75 :- 90 .. 110 132 160 
.P200 <t..p250. P315 =P400 :=;` 

200 ":250 315 -400 , 

'POT P500 P560 P630 :' 
450- 500 560 630 ' 

P710-. .')P800 P900.. ' 

710... 800 900 
NM° P1M2 ) 

1000 1200 . 

Typical Shaft Output rHpi 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 , ''03 '.. DK'''. D3 ))..D3. .D3 ). D4 - D4 D4 :E2 E2' E2 ' I 

IP 21 / Nema 1 D1 D1 Dl Dl DI DI DI D2 D2 D2 D2 El El El El 
Fi/ Fl/ 
F36) F3') 

F1/F36) 
F2/ 

) 
F2/F46) F46) 

017-77-7-1. 6) 
F.36) Fl/F3 IP 54 / Nema12... (1)1).tt D 1 , DI. Dl ': Dl. 

,.. 
.D2 .02. 2 D2 ).. ) 

.E1 El . 1 El' - 
F.1/ 6; 
F36) , F36) :Fl/F3 

Output current 
Continuous (3 x 550 V) [A] '56.. 76.' 90:": )411' :137. 162 ,20I :'' 253 '303 ''') 360 418 '' 

278 333 396 460 
' 470 523 ) .: 596. 630 ' 

517 575 656 693 
763' 889 ' 988 : 
839 978 1087 

'1108' " "'l317 .1 
1219 1449 
1060:4260 '1 
1166 1386 

1056 1255 1 

1056 1255 
T2E77713176 71 

Intermittent (3 x 550 V) [A] 62 84 99 124 151 178 221 
Continuous (3 x 690V)[A] 54 73 86 .108 ' 131 155 .7192 242.- 290 -)..),344 400 

266 319 378 440 
241 289 ?'343 398' .);.) 

241 289 343 398 

450 500. 570 630 '1.', 

495 550 627 693 
448: ) ...', 498 ,t.,) 568 ),t 600 -,6") 

448 498 568 627 

730 850 945 ' 

803 935 1040 
727 .:: 847 941 
727 847 941 

'872 1016 1129 ? 

Intermittent (3 x 690 y) [A] 59 80 95 119 144 171 211 

Continuous kVA (550 VAC) (kVA] -, -55 72 86' '108'. 131 154 11)1 

Continuous kVA (525...aclikVA) 54 73 86 108 130 154 ic t 

Continuous kVA (690,VACr),[kVA] 51 87 .103 . 129 .) 157.- 185 ::' 289.. :347' 1',T1(,)411- 478 538< 598 681. 753 ):.:,, 

Max. cable size. 
:.2x70 . 

(Mains) [rn,m2l:AVV.G] 2) ....1X2/0. 
- - 2x185 
2:X3.56.ITIM 

4X240: 
4x50(1mCrn))) 

8x240',.. .8x240 ) 

8x500:mcm' 
.. . . 

8x500 mcm 

(Motor) [mm2/ AWG] 2) 
2x70 2x185 4x240 8x150 12x150 
2x2/0 2x350 mcm 4x500 mcm 8x300 mcm 12x300 mcm 

. 2x70..: ..2x185,),. 2x185 4x185:, : 6x185, 
(Brake) [mM/,,AWG] 2)..,. 

. .. .... 
'2Z2/0 2Z150 mcm -. 2x350 mcm 'Y 4x350 mcm : ' 6x350 mcm 

Max. input current 

Continuous (3 x 525 V) [A] 60 77 89 1'110 130 - 158 198 

. 

[ Continuous (3 x 575 V) [A] 58 74 85 106 124 151 189 

299 245 -.299 355 
). . 

453 504 574 607 
,. . _ 

434 482 549 607 
434 _: 482 -) 549 . '607 
700 700 900 900 

743 866 962 
. 

1079 1282 

286 234 286 339 
296 240 ',',296) ) .352 ' 

350 400 500 550 

711 828 920 
711:- 828 ' 920 
2000 2000 2000 

1032 1227 
1032 1227-') 
2000 2000 

., ntinuous (3 x.690 V) [A] 8 ' 77. 87 109 128 ' 155 197 
1 mains pre-fusesn[A] 125 160 200 200 250 315 350 [Max 
Environment . , 

.. ,, Estimated power loss 
at rated max. load [yv] 4) 

1458 1717 1913 2262 2662 3114 3612 4292 5156 5821 6149 6449 7249 8727 9673 

ct endosure IP00 [kg] ^ 82 82 82 ,82 82 82 91 112 123 138 151 221 221 236 277 7---" - - - - [ ,......Weight 

[Weight enclosure IP 21 [kg] 6) 96 96 96 96 96 96 104 125 136 151 165 263 263 272 313 1004 1004 1004 1246 1246 
Weight enclosure IP 54 [kg] ). . .96 ' , 96 96 ' 96 96 , - x- 96 :. ..104 125 -136 151 165 - 263 ' 263 272 313 -- 1004 1004 1004 1246 1246 1 

I 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 0 98 0 98 0 98 0 98 0 98 
1) For type of fuse see section Fuses ,,,, - 

2) Amencan Wire Gauge . 
- -: ' 

3) Measured using 5 m screened 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 vanety 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 frequency converter 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 induded.,Further options and customer load may add up to 30W to the losses (Though typically only 4W extra for a fully loaded control card, or options for'slot A or slot E, .. , 

1;',, 
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) Ad_ds 295 kgto the estimated weight.' 

0 
(D 

,gr < 
to t) 
I-1 

to A-, r-t c 
C > 
R 0 
to (D 
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VLT' AQUA Drive 
Operating Instructions 

Protection and Features: 

10. Specifications 

Electronic thermal motor protection against overload. 

Temperature monitoring of the heatsink ensures that the frequency converter trips if the temperature reaches 95 °C ± 5°C. An overload tem- 

perature cannot be reset until the temperature of the heatsink is below 70 °C ± 5°C (Guideline - these temperatures may vary for different 

power sizes, enclosures etc.). The frequency converter has an auto derating function to avoid it's heatsink reaching 95 deg C. 

The frequency converter is protected against short-circuits on motor terminals U, V, W. 

If a mains phase is missing, the frequency converter trips or issues a warning (depending on the load). 

Monitoring of the intermediate circuit voltage ensures that the frequency converter trips if the intermediate circuit voltage is too low or too high. 

The frequency converter is protected against earth faults on motor terminals U, V, W. 

Mains supply (LI, L2, L3): 

Supply voltage 

Supply voltage 

Supply frequency 

380-480 V ±10% 

525-690 V ±10% 

50/60 Hz 

Max. imbalance temporary between mains phases 3.0 % of rated supply voltage 

True Power Factor (A) z 0.9 nominal at rated load 

Displacement Power Factor (cow) near unity (> 0.98) 

Switching on input supply Ll, L2, L3 (power-ups) s enclosure type A maximum 2 times/min. 

Switching on input supply LI, L2, L3 (power-ups) z enclosure type B, C maximum 1 time/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, 500/600/690 V maximum. 

Motor output (U, V, W): 

Output voltage 

Output frequency 

Switching on output 

Ramp times 

0 - 100% of supply voltage 

0 - 1000 Hz 

Unlimited 

1 - 3600 sec. 

Torque characteristics: 

Starting torque (Constant torque) maximum 110% for 1 min.' 

Starting torque maximum 135% up to 0.5 sec.' 

Overload torque (Constant torque) maximum 110% for 1 min.' 

*Percentage relates to VLT AQUA Drive's nominal torque. 

Cable lengths and cross sections: 

Max. motor cable length, screened/armoured VLT AQUA Drive: 150 m 

Max. motor cable length, unscreened/unarmoured VLT AQUA Drive: 300 m 

Max. cross section to motor, mains, load sharing and brake * 

Maximum cross section to control terminals, rigid wire 1.5 mm /16 AWG (2 x 0.75 mm2) 

Maximum cross section to control terminals, flexible cable 1 mm2/18 AWG 

Maximum cross section to control terminals, cable with enclosed core 0.5 mm2/20 AWG 

Minimum cross section to control terminals 

* See Mains Supply tables for more information! 

Control card, RS-485 serial communication: 

0.25 mm2 

Terminal number 

Terminal number 61 

68 (P,TX+, RX+), 69 (N,TX-, RX-) 

Common for terminals 68 and 69 

The RS-985 serial communication circuit is functionally separated from other central circuits and galvanically isolated from the supply voltage (PEL V). 
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10 

10. Specifications 

Digital inputs: 

215' 
VLT® AQUA Drive 

Operating Instructions 

Programmable digital inputs 

Terminal number 

Logic 

4 (6) 

18, 19, 271), 29, 32, 33, 

PNP or NPN 

Voltage level 0- 24 V DC 

Voltage level, logic'0' PNP < 5 V DC 

Voltage level, logicT PNP 

Voltage level, logic '0 NPN 

Voltage level, logic '1' NPN 

Maximum voltage on input 

Input resistance, Ri 

> 10 V DC 

> 19 V DC 

< 14 V DC 

28 V DC 

approx. 4 IQ 

All digital inputs are galvanically isolated from the supply voltage (PEL V) and other high-voltage terminals. 

1) Terminals 27 and 29 can also be programmed as output. 

Digital output: 

Programmable digital/pulse outputs 2 

Terminal number 27, 29 I) 

Voltage level at digital/frequency output 0 - 24 V 

Max. output current (sink or source) 40 mA 

Max. load at frequency output 1 10 

Max. capacitive load at frequency output 10 nF 

Minimum output frequency at frequency output 0 Hz 

Maximum output frequency at frequency output 32 kHz 

Accuracy of frequency output Max. error: 0.1 % of full scale 

Resolution of frequency outputs 12 bit 

1) Terminal 27 and 29 can also be programmed as input. 

The digital output is galvanically isolated from the supply voltage (PEL V) and other high-voltage terminals. 

Analog inputs: 

Number of analog inputs 2 

Terminal number 53, 54 

Modes Voltage or current 

Mode select Switch 5201 and switch S202 

Voltage mode 

Voltage level 

Switch 5201/switch 5202 = OFF (U) 

: 0 to + 10 V (scaleable) 

Input resistance, Ri approx. 10 IQ 

Max. voltage ± 20 V 

Current mode Switch 5201/switch 5202 = ON (I) 

Current level 0/4 to 20 mA (scaleable) 

Input resistance, Ri 

Max. current 

Resolution for analog inputs 

approx. 200 

30 mA 

10 bit (+ sign) 

Accuracy of analog inputs Max. error 0.5% of full scale 

Bandwidth : 200 Hz 

The analog inputs are galvanically isolated from the supply voltage (PEL V) and other high-voltage terminals. 
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VLr AQUA Drive 
Operating Instructions 10. Specifications 

1,308A117.10 PELV Isolation 

-I-24V 
18 

37 

Functional 
Isolation 

RS485 

Mains 

Motor 

DC-Bus 

Analog output: 

Number of programmable analog outputs 1 

Terminal number 42 

Current range at analog output 0/4 - 20 mA 

Max. resistor load to common at analog output 500 

Accuracy on analog output Max. error: 0.8 % of full scale 

Resolution on analog output 8 bit 

The analog output is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals. 

Control card, 24 V DC output: 

Terminal number 

Max. load 

12, 13 

: 200 mA 

The 24 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 2 

Relay 01 Terminal number 

Max. terminal load (AC-1)'1 on 1-3 (NC), 1-2 (NO) (Resistive load) 

1-3 (break), 1-2 (make) 

240 V AC, 2 A 

Max. terminal load (AC-15)0 (Inductive load @ cow 0.4) 

Max. terminal load (DC -1)'1 on 1-2 (NO), 1-3 (NC) (Resistive load) 

240 V AC, 0.2 A 

60 V DC, 1A 

Max. terminal load (DC-13)') (Inductive load) 

Relay 02 Terminal number 

24 V DC, 0.1A 

4-6 (break), 4-5 (make) 

Max. terminal load (AC-1)1) on 4-5 (NO) (Resistive load)213) 

Max. terminal load (AC-15)') on 4-5 (NO) (Inductive load @ cow 0.4) 

Max. terminal load (DC-1)') on 4-5 (NO) (Resistive load) 

Max. terminal load (DC-13)') on 4-5 (NO) (Inductive load) 

400 V AC, 2 A 

240 V AC, 0.2 A 

80 V DC, 2 A 

24 V DC, 0.1A 

Max. terminal load (AC -1)'l on 4-6 (NC) (Resistive load) 240 V AC, 2 A 

Max. terminal load (AC-15)') on 4-6 (NC) (Inductive load @ cowl 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) 

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 (PELV). 

2) Overvoltage Category II 
3) UL applications 300 V AC 2A 

Control card, 10 V DC output: 

240 V AC, 0.2A 

50 V DC, 2 A 

24 V DC, 0.1 A 

24 V DC 10 mA, 24 V AC 20 mA 

overvoltage category III/pollution degree 2 

Terminal number 50 

Output voltage 10.5 V ±0.5 V 

Max. load 25 mA 

The 10 V DC supply is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals. 
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10. Specifications 

Control characteristics: 

7`71 
VLT') AQUA Drive 

Operating Instructions 

Resolution of output frequency at 0 - 1000 Hz : +/- 0.003 Hz 

System response time (terminals 18, 19, 27, 29, 32, 33) : 5 2 ms 

Speed control range (open loop) 1:100 of synchronous speed 

Speed accuracy (open loop) 30 - 4000 rpm: Maximum error of ±8 rpm 

All control characteristics are based on a 4-pole asynchronous motor 

Surroundings: 

Enclosure type A IP 20/Chassis, IP 21kit/Type I, IP55/Type12, IP 66 

Enclosure type B1/B2 IP 21/Type 1, IP55/Type12, IP 66 

Enclosure type B3/B4 IP20/Chassis 

Enclosure type C1 /C2 IP 21/Type 1, IP55/Type 12, IP66 

Enclosure type C3/C4 IP20/Chassis 

Enclosure type D1 /D2/E1 IP21/Type 1, IP54/Typel2 

Enclosure type D3/D4/E2 IPOO/Chassis 

Enclosure kit available 5 enclosure type A IP21/TYPE 1/IP 4X top 

Vibration test 1.0 g 

Max. relative humidity 5% - 95%(IEC 721-3-3; Class 31(3 (non-condensing) during operation 

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 

class 3C2 

class 3C3 

Max. 50 °C 

Derating for high ambient temperature, see section on special conditions 

Minimum ambient temperature during full-scale operation 0 °C 

Minimum ambient temperature at reduced performance 

Temperature during storage/transport 

- 10 °C 

-25 - +65/70 °C 

Maximum altitude above sea level without derating 

Maximum altitude above sea level with derating 

Derating for high altitude, see section on special conditions 

EMC standards, Emission 

EMC standards, Immunity 

1000 m 

3000 m 

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 

See section on special conditions 

Control card performance: 

Scan interval 

Control card, USB serial communication: 

: 5 ms 

USB standard 

USB plug 

1.1 (Full speed) 

USB type B "device" plug 

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 earth. Use only isolated laptop/PC as connection to the USB connector 

on VLT AQUA Drive or an isolated USB cable/converter. 

160 MG.20.M5.02 - VLT" is a registered Danfoss trademark 

SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS942 Active 10/12/2014 Page 165 of 333



VLT® AQUA Drive 
Operating Instructions 

10.1.7. Efficiency 

10. Specifications 

Efficiency of the frequency converter (n 

The load on the frequency converter has little effect on its efficiency. In general, the efficiency is the same at the rated motor frequency fm,a, even if the 

motor supplies 100% of the rated shaft torque or only 75%, i.e. in case of part loads. 

This also means that the efficiency of the frequency converter does not change even if other U/f characteristics are chosen. 

However, the U/f characteristics influence the efficiency of the motor. 

The efficiency declines a little when the switching frequency is set to a value of above 5 kHz. The efficiency will also be slightly reduced if the mains 

voltage is 480 V, or if the motor cable is longer than 30 m. 

Efficiency of the motor (qmoroa ) 

The efficiency of a motor connected to the frequency converter depends on magnetising level. In general, the efficiency is just as good as with mains 

operation. The efficiency of the motor depends on the type of motor. 

In the range of 75-100% of the rated torque, the efficiency of the motor is practically constant, both when it is controlled by the frequency converter 

and when it runs directly on mains. 

In small motors, the influence from the U/f characteristic on efficiency is marginal. However, in motors from 11 kW and up, the advantages are significant. 

In general, the switching frequency does not affect the efficiency of small motors. Motors from 11 kW and up have their efficiency improved (1-2%). This 

is because the sine shape of the motor current is almost perfect at high switching frequency. 

Efficiency of the system (nSYSTEM 

To calculate the system efficiency, the efficiency of the frequency converter (river) is multiplied by the efficiency of the motor (nMOTOR): 

nSYSrEM) = n VLT X nmoroa 

Based on the graph outlined above, it is possible to calculate the system efficiency at different speeds. 

The acoustic noise from the frequency converter comes from three sources: 

1. DC intermediate circuit coils. 

2. Integral fan. 

3. RFI filter choke. 

The typical values measured at a distance of 1 m from the unit: 
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10. Specifications 
VLT® AQUA Drive 

Operating Instructions 

Enclosure At reduced fan speed (S0 %) fcIBA1*** Full fan speed [dBAI 
A2 51 60 
A3 51'-- , 60 

AS 54 63 

1131 61 67 
B2 58 70 

1133 

B4 - 

1.C1 52 62 
C2 55 65 

1C3 

C4 - 

DI+D3 ' - 74. 76 
D2+ D4 73 74 
E1 /E2 73 74 
E1 /E2 82 83 

-*:315'kW, 380:480 VAC and 355 kW, 525-600 VAC only! 
Remaining. E1 +E2 power. sizes. " 

**,Forti and E sizes, reduced_fan speed is at 81%, measuredat 200 V. 

When a transistor in the inverter bridge switches, the voltage across the motor increases by a du/dt ratio depending on: 

the motor cable (type, cross-section, length screened or unscreened) 

inductance 

The natural induction causes an overshoot Upriu( in the motor voltage before it stabilises itself at a level depending on the voltage in the intermediate 

circuit. The rise time and the peak voltage Ilpr.AK affect the service life of the motor. If the peak voltage is too high, especially motors without phase coil 

insulation are affected. If the motor cable is short (a few metres), the rise time and peak voltage are lower. 

If the motor cable is long (100 m), the rise time and peak voltage are higher. 

In motors without phase insulation paper or other insulation reinforcement suitable for operation with voltage supply (such as a frequency converter), 

fit a du/dt filter or a sine-wave filter on the output of the frequency converter. 
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VLF° AQUA Drive 
Operating Instructions 10. Specifications 

10.2. Special Conditions 

10.2.1. Purpose of derating 

Derating must be taken into account when using the frequency converter at low air pressure (heights), 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 Ambient Temperature 

The average temperature (TAmo,AvG) measured over 24 hours must be at least 5 °C lower than the maximum allowed ambient temperature (TAmo,mAx). 

If the frequency converter is operated at high ambient temperatures, the continuous output current should be decreased. 

The derating depends on the switching pattern, which can be set to 60 AVM or SFAVM in parameter 14-00. 

A enclosures 

60 AVM - Pulse Width Modulation 

110% 
100% 

80% 

60% 

40% 

20% 

lout (%1 

Nwassom NNME N Al-A3 WC, AS 40.0 
Al -A3 50.C. AS 45'C 
Al -A3 WC. A5 50*C 

fsw [kHz] 

0 2 4 6 8 10 12 14 16 

Illustration 10.1: Derating of Ioot for different TAME, MAX for enclosure A, 

using 60 AVM 

SFAVM - Stator Frequency Asyncron Vector Modulation 

110% 
100% 

60% 

60% 

40% 

20% 

0 

i 
NEMMIMENN 
NEENNEME 
MENNEMEE 

Al-A3 45-C. AS 40.0 
AS-A3 SVC. AS 45.0 
A1-A3 55-C. A5 SO'C 

fsw (kHz] 

2 4 6 8 10 12 14 16 

130Bn-l06.10 

Illustration 10.2: Derating of Ioot for different TAt48, mAx for enclosure A, 

using SFAVM 

In enclosure A, the length of the motor cable has a relatively high impact on the recommended derating. Therefore, the recommended derating for an 

application with max. 10 m motor cable is also shown. 

110% 
100% 

80% 

60% 

40% 

20% 

lout (%) 

mialwas NNE Al-A3 45.C, AS 40*C 
A1-A3 50*C. A5 45'C 
Al AS 55.C. AS 50.0 

fsw [ItH 

2 4 6 8 10 12 14 16 

1..31,4.10 

Illustration 10.3: Derating of Ioot for different TAME, mAx for enclosure A, 

using 60 AVM and maximum 10 m motor cable 

110% 
100% 

80% 

60% 

40% 

20% 

foul 

INEN NE A1-A3 45.C. AS 40*C 
Al-A3 50.C, AS 45-C 
Al-A3 55'C. A5 513-C 

fsw [kHz] 

2 4 6 8 10 12 14 16 

1300..00.10 

Illustration 10.4: Derating of foot for different Tams, MAX for enclosure A, 

using SFAVM and maximum 10 m motor cable 
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10. Specifications 

B enclosures 

60 AVM - Pulse Width Modulation 

Illustration 10.5: Derating of Imx for different TAME, MAX for enclosure B, 

using 60 AVM in Normal torque mode (110% over torque) 

VLT® AQUA Drive 
Operating Instructions 

SFAVM - Stator Frequency Asyncron Vector Modulation 

lout [%] 
NO 

110% 
100% 

80% 

60% 

40% 

20% 

0 
0 

- - - 
45 C 

50°C 

55°C 

fsw if 

,.. \ 

2 4 6 8 10 12 14 16 

131 

02 

Hz] 

13013.103.11 

Illustration 10.6: Derating of 1.4 for different TAME, MAX for enclosure B, 

using SFAVM in Normal torque mode (110% over torque) 

C enclosures 

Please note: For 90 kW in IP55 and IP66 the max. ambient temperature is 5° C lower. 

60 AVM - Pulse Width Modulation 

110% 
1004 

80 

60% 

40% 

20% 

0 

lout [%] 
NO 

OBENIMI MENN MENEM= 
MONNEMEN 
MENOMINEE 

-C1 &C2 

45'C 
50°C 
55°C 

w [kHz] 

0 2 4 6 8 10 12 14 16 

130697.10 

Illustration 10.7: Derating of ]but for different Tout MAX for enclosure C, 

using 60 AVM in Normal torque mode (110% over torque) 

D enclosures 

60 AVM - Pulse Width Modulation, 380 - 480 V 

120% 

100% 

80% 

60% 

40% 

20% 

0 
0 

lout MI 

45 °C 
50 °C 
55 °C 

2 4 6 8 

fsw [kHz] 

10 

1308.318.11 

Illustration 10.9: Derating of I6ut for different Tout MAX for enclosure D 

at 480 V, using 60 AVM in Normal torque mode (110% over torque) 

164 

SFAVM - Stator Frequency Asyncron Vector Modulation 

110% 
100% 

80% 

60% 

40% 

20% 

O 

lout (%) 
NO 

MENNE MEMEN MONNE= RME 
&C2 

45 C 

50'C 

55'C 

fsw [kHz] 

0 2 4 8 8 10 12 14 18 

1300,199.10 

Illustration 10.8: Derating of for different TAME, MAX for enclosure C, 

using SFAVM in Normal torque mode (110% over torque) 

SFAVM - Stator Frequency Asyncron Vector Modulation 

120% 

100% 

80% 

60% 

40% 

20% 

0 
0 

lout [O] 

40 °C 
45 'C 
50 °C 
55 °C 

fsw [kHz] 

2 3 4 5 6 

130114020.11 

Illustration 10.10: Derating of 16,,t for different TAME, MAX for enclosure 

D at 480 V, using SFAVM in Normal torque mode (110% over torque) 
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VLV AQUA Drive 
Operating Instructions 

60 AVM - Pulse Width Modulation, 525 - 600 V (except P315) 

120% 

100% 

80% 

60% 

40% 

20% 

lout 

45 °C 
50 °C 

"5-5 Sc 

fsw [kHz] 
0 

0 2 4 6 8 

130014045.11 

Illustration 10.11: Derating of loot for different TAMB, MAX for enclosure 

D at 600 V, using 60 AVM in Normal torque mode (110% over torque). 

Note: notvalid for P315. 

60 AVM - Pulse Width Modulation, 525 - 600 V, P315 

120% 

100% 

80% 

60% 

40% 

20% 

0 
0 1 2 3 4 

lout 

45 °C 
50 °C 
b5 

5 

fsw [kHz] 

6 

13000430.11 

Illustration 10.13: Derating of loth for different TAM% MAX for enclosure 

D at 600 V, using 60 AVM in Normal torque mode (110% over torque). 

Note: P315 only. 

E enclosures 

60 AVM - Pulse Width Modulation, 380 - 480 V 

120% 

100% 

80% 

60% 

40% 

20% 

0 
0 

lout ['Al 

45 °C 
50 °C 
b5 

fsw [kHz) 

2 4 6 8 
13064622.11 

Illustration 10.15: Derating of loot for different TAMB, MAx for enclosure E 

at 480 V, using 60 AVM in Normal torque mode (110% over torque) 

10. Specifications 

SFAVM - Stator Frequency Asyncron Vector Modulation 

120% 

100% 

80% 

80% 

40% 

20% 

0 
0 

lout (%] 

40 °C 
45 *C 
50 °C 
55 °C 

fsw [kHz] 

2 3 4 5 

13004028.11 

Illustration 10.12: Derating of loot for different IAMB, MAX for enclosure 

D at 600 V, using SFAVM in Normal torque mode (110% over torque). 

Note: notvalid for P315. 

SFAVM - Stator Frequency Asyncron Vector Modulation 

Illustration 10.14: Derating of Iout for different Tom, piAx for enclosure 

D at 600 V, using SFAVM in Normal torque mode (110% over torque). 

Note: P315 only. 

SFAVM - Stator Frequency Asyncron Vector Modulation 

120% 

100% 

80% 

60% 

40% 

20% 

lout [%) 

40 °C 
45 °C 
50'C 
55 °C 

0 
fsw [kHz] 

0/0 

2 3 4 5 
13064623.11 

Illustration 10.16: Derating of Ioot for different Tams, mAx for enclosure E 

at 480 V, using SFAVM in Normal torque mode (110% over torque) 
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10. Specifications 

60 AVM - Pulse Width Modulation, 525 - 600 V 

Illustration 10.17: Derating of It for different TAMB, max for enclosure E 

at 600 V, using 60 AVM in Normal torque mode (110% over torque). 

10.2.3. Derating for Low Air Pressure 

The cooling capability of air is decreased at lower air pressure. 

At altitudes higher than 2 km, please contact Danfoss regarding PELV. 

VLT® AQUA Drive 
Operating Instructions 

SFAVM - Stator Frequency Asyncron Vector Modulation 

120% 

100% 

80 

60% 

40% 

20% 

I lout [%] 

40 °C 
45 °C 
50 C 
55 °C 

0 
0 2 3 

fsw [kHz] 

4 

13013.38.11 

Illustration 10.18: Derating of Iout for different TAMB, ri,xx for enclosure E 

at 600 V, using SFAVM in Normal torque mode (110% over torque). 

Below 1000 m altitude no derating is necessary but above 1000 m the ambient temperature (Toe) or max. output current (Iout) should be derated in 

accordance with the shown diagram. 

Max. output current 
of 50*C 

100% 

90% 

80% 

130BA040.12 
1km 2km 3km Altitude 

Illustration 10.19: Derating of output current versus altitude at TAM% MAX. By altitudes above 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. 
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VLT' AQUA Drive 
Operating Instructions 

10.2.4. Derating for Running at Low Speed 

When a motor is connected to a frequency converter, it is necessary to check 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) 

10. Specifications 

A problem may occur at low RPM values in constant torque applications. In a constant torque application s a motor may over-heat 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 frequency converter puts a limit to 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 40 °C driven by a frequency converter type VLT FCxxx 

120 

80 

e 

100 

60 

40 

20 

0 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) Over-syncronous speed operation will result in the available motor torque decreasing inversely proportional with the increase in speed. This 

must be considered during the design phase to avoid over-loading of the motor. 

10.2.5. Derating for Installing Long Motor Cables or Cables with Larger Cross-Section 

The maximum cable length for this frequency converter is 300 m unscreened and 150 m screened cable. 

The frequency converter has been designed to work using a motor cable with a rated cross-section. If a cable with a larger cross-section is used, reduce 

the output current by 5% for every step the cross-section is increased. 

(Increased cable cross-section leads to increased capacity to earth, and thus an increased earth leakage current). 

MG.20.M5.02 - VLT" is a registered Danfoss trademark 
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10. Specifications 

10.2.6. Automatic adaptations to ensure performance 

VLT® AQUA Drive 
Operating Instructions 

The frequency converter 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 frequency converter can adjust the switching frequency and / or change the switching pattern in order to 

ensure the performance of the frequency converter. The capability to automatically reduce the output current extends the acceptable operating conditions 

even further. 
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VLT® AQUA Drive 
Operating Instructions 

Index 

6 

Index 

60 Avm 163 

A 
Abbreviations And Standards 12 

Acceleration Time 78 

Access To Control Terminals 39 

Acoustic Noise 161 

Ama 48,.59 

6M9B.1/222P.g.91.1.mO. 109 ______. 

Analog In out 116 

Analog Inputs 158 

Analog Output 159 

Application Functions 130 

Automatic Adaptations To Ensure Performance 168 

Automatic Motor Adaptation (ama) 46 

Awg 149 

B 
Brake Connection Option 35 

Brakes 112 

Bypass Option 139 

C 
Cable Lengths And Cross Sections 157 

Cables General 19 

Can Fieldbus 119 

Can Motor 48 

Cascade Controller 133 

Cascade Ctl Option 136 

Cha901.1.9.A.Gf9MPPf Numeric Data Values ......... _ ................. ........... ..._...__ 

Changing A Text Value 58 

Changing Data 57 

Changingpf Data Value 58 

Check Valve Ramp. End Speed Ihz1 79 

Check Valve Ramp End Speed [rpm] 79 

Check Valve Ramp Time 79 

Checklist 13 

Coasting 54 

Comm And Options 117 

Communication Option 145 

Constant Torque Applications (ct Mode) 167 

Control Cable Clamp 40 

Control Cables 41 

Control Cables 41 

Control Card Performance 160 

Control Card +10 V Dc Output 159 

Control Card 24 V Dc Output 159 

Control Card Rs-485 Serial Communication' 157 

Control Card, Usb Serial Communication 160 

Control Characteristics 160 

Control Terminals 40 

Cooling 167 

Cooling Conditions 16 

Copyright, Limitation Of Liability And Revision Rights 3 

D 
Data Readouts 124 

Data Readouts 2 126 

Dc Bus Connection 34 

Dc Link 143 

Default Settings 108 
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Index 2'sr 
VLT® AQUA Drive 

Operating Instructions 

Default Settings 

Derating For Ambient Temperature 

Derating For Installing Long Motor Cables Or Cables With Larger Cross-section 

Derating For Low Air Pressure 

Derating For Running At Low Speed 

Digital In/out 

Digital Inputs: 

Digital Output 

Display Une 1.1 Small, 0-20 

Display Une 1.2 Small, 0-21 

Display Line 1.3 Small, 0-22 

Display Une 2 large, 0-23 

Display..1ine 3 large, 0-24 

Disposal Instruction 

Drive Closed Loos, 20-.. 

E 
Earthing And It Mains 

Efficiency 

Efficient Parameter Set-up For Water Applications 

Electrical Installation 

Electrical Wiring 

Electronic Waste 

Enclosure Knock-outs 

End Of Curve Delay 

End Of Curve Function 

Etr 

Ext. Closed Loos 

F 
Fault Messages 

Fc Closed Loop 

Fc Information 

Filled Setsoint 29-05 

Final Ramp Time 

Frequency Converter 

Function Relay, 5-40 

Fuses 

G 
General Settings, 1-0 

General Warning 

Glcp 

Graphical Display 

H 
How To Connect A Pc To The Frequency Converter 

How To Connect Motor - Foreword 

How To Connect To Mains And Earthing For 81 And 82 

How To Operate Graphical Lcp (gIcp) 

I 
Indexed Parameters 

Indicator Lights (Jeds): 

Initial Ramp Time, 3-84 

Initialisation 

Installation At High Altitudes 

Intermediate Circuit 

K 
Keypad 

Kty Sensor 

143, 

60 

163 

167 

166 

167 

115 

157 

158 

70 

73 

73 

73 

73 

9 

94 

21 

161 

63 

41 

48 

9 

19 

100 

100 

144 

128 

143 

127 

122 

107 

79 

45 

88 

20 

74 

4 

59 

51 

61 

28 

27 

51 

59 

53 

78 

60 

5 

161,162 

59 

144 
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VLT AQUA Drive 
Operating Instructions 

L 

Index 

language - Parameter, 0-01 69 

Language. Package 1 70 

Language Package 2 70 

language package 3 70 

Language Package 4 70 

Lcp 59 

Lcp 102 51 

Leakage Current 6 

Leds 51 

Limits ,f Warnings 114 

........ ......................... ......... ....... 

M 
Main Menu 63 

Main Menu Mode 54 

Main Menu Mode 68 

Main Reactance 0 .76 

Mains Connection For A2 And A3 24 

Mains Connection For 61, 82 And B3 27 

Mains Connection For B4, Cl And C2 28 

Mains Connection For 0 And C4 28 

Mains Supply (11,1_2, L3) 157 

Mains Supply 1 X 200 - 240 Vac 148 

Mains Wiring Overview 23 

Maximum Boost Time 100 

Mct 10 61 

Mechanical Dimensions 15 

Mechanical Mounting 16 

Motor Connection For C3 And C4 34 

Motor Current 76 

Motor Name Plate 45 

Motor Output 157 

Motor Protection 157 

Motor Voltage 162 

Motor Voltage 75 

Motor Wiring Overview 30 

N 
Name Plate Data 45 

Name Plate Data 45 

NIcp 56 

Non Ul compliance 20 

0 
OperationjdisPPY 109 

Output Performance (u, V, W) 157 

Over-current Protection 20 

Panel Through Mounting. 17 

Parameter Options 108 

Parameter Selection 68 

Parameter Set-up 63 

Pc Software Tools 61 

Peak Voltage On Motor 162 

Pid Normal/inverse Control, 20-81 96 

Pipe Fill Enable, 29-00 107 

Pipe Fill Rate, 29-04 107 

Pipe Fill Speed .1!.4..29-02 107 

Pipe Fill Speed [roi], 29-01 107 

Pipe Fill Time, 29-03 107 
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Index 74r 
VLT® AQUA Drive 

Operating Instructions 

Preset Reference 78 

Profibus 118 

Profibus Dp-v1 61 

Protection 20 

Protection And Features 157 

Pulse Width Modulation 163 

Q 
Q1 My. Personal Menu 64 

Q2. Quick Setup 64 

Q3 Function Setups 65 

QS Changes Made 67 

Q6 Loggings 67 

Quick Menu 51 63 

Quick Menu Mode 53 

Quick Transfer Of Parameter Settings When Using Glcp 59 

R 
Reference/ Ramps 

Reference/feedback Unit, 20-12 

Relay Connection 

Relay Output 

Relay Outputs 

Reset 

Residual Current Device 

Rise Time 

Rs-485 Bus Connection 

S 
Safety Note 

113 

94 

36 

38 

159 

55 

6 

162 

60 

5 

17 

41 

160 

74 

163 

16 

29 

48 

120 

8 

121 

47 

,_.76 

53 

51 

58 

48 

160 

44 

19 

132 

104 

157 

11 

12 

13 

40 

Safety Requirements Of Mechanical Installation 

Screened/armoured. 

Serial Communication 

Set Date And Time, 0-70 

Sfavm 

Side-by-side Installation 

Sine-wave Filter 

Sine-wave Filter 

Smart Logic 

Software Version And Approvals 

Special Functions 

Starystop 

Stator Frequency Asyncron Vector 

Stator Leakage Reactance 

Status 

Status Messages 

Step-by-step_ 

Submersible Pump 

Surroundings 

Switches S201, S202, And 5801 

T 
Tightening Of Terminals 

Timed Actions 

Timed Actions. 23-0. 

Torque Characteristics 

Type Code String 

Type Code String WO. 

U 
Unpacking Table 

Usb Connection. 

......... 
0 
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VLT® AQUA Drive 
Operating Instructions 

V 
Variable (quadratic) Torque Applications (vt) 167 

Voltage Level 158 

w 
Wake-up Refifb Difference 100 

Warning Against Unintended Start 5 

Water Application Functions 138 

Water Application Functions, 29-" 107 

Wiling Example And Testing 38 
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Level 
)1 

Pressure 

I I I 
Flow 

00 
Temper lure Liquid 

Analysis 

Technical Information 

Ar- D-0 14 
Registration Systems 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 

1135IP/24/ae 

Applications 

The Waterpilot FMX167 is a pressure sensor for 

hydrostatic level measurement. Three versions of the 
FMX167 are available from Endress+Hauser: 

FMX167 with an outer diameter = 0.87 in (22 mm): 
Version suitable for drinking water applications and for 

use in standard 1 inch well casings 
FMX167 with an outer diameter = 1.66 in (42 mm): 
Heavy duty version that is easy to clean due to the 
flush-mounted diaphragm. Suitable for wastewater, 
sewage treatment plants, and lift stations 
FMX167 with an outer diameter = 1.15 in (29 mm): 
Chemical resistant version for use in saltwater 

Your benefits 

Ceramic pressure sensor provides high mechanical 
resistance to overload and aggressive media 

is High-precision and long-term stability 
Resistant to climatic changes thanks to potted 
electronics and dual-filter pressure compensation 
system 
4 to 20 mA output signal with integrated 
overvoltage protection 
Simultaneous level and temperature measurement 
with optional integrated temperature sensor Pt 100 
Drinking water approval: KTW, NSF, ACS 

Certified to ATEX, FM and CSA 

Complete measuring point solutions through 
comprehensive accessories 

Endress+Hauser 
People for Process Automation 
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Waterpilot 

Table of contents 

Function and system design 3 Terminals 16 

Device selection 3 

Measuring principle 4 Certificates and approvals 17 
Measuring system 5 CE approval 17 

Ex approval, type of protection 17 

Input 7 Drinking water approval 

Measured variable 7 (for FMX167 with do = 22 mm / 0.87 in) 17 

Measuring range 7 Marine approval 17 

Input signal 7 External standards and guidelines 17 

Registered trademarks 17 

Output 7 
Output signal 7 Ordering information 18 

Load 7 FMX167 18 

Power supply 8 Accessories 19 

Electrical connection 8 Suspension clamp 19 

Supply voltage 9 Terminal box 19 

Cable specifications 9 Additional weight (for FMX167 with do = 22 mm / 0.87 in 

Power consumption 9 and do = 29 nun / 1.15 in) 19 

Current consumption 9 Temperature transmitter 19 

Residual ripple 9 Extension cable mounting screw 19 

Terminals 19 

Test adapter (for FMX167 with do = 22 mm / 0.87 in and 
Performance characteristics 10 do = 29 mm / 1.15 in) 20 
Reference operating conditions 10 

Maximum measured error 10 

Long-term stability 10 Documentation 20 
Influence of medium temperature on the hydrostatic level Field of Activities 20 

measurement of FMX167 10 Technical Information 20 

Warm-up period 10 Operating Instructions 20 

Rise time 10 Safety Instructions 20 

Settling time 10 Installation/Control Drawings 20 

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 (NEMA 4X) 

with filter 15 
Dimensions of temperature transmitter TMT181 15 
Weight 15 

Material 16 
Extension cable 16 
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Waterpilot 

Function and system design 

Device selection 

Waterpilot FMX167 

! 
P0I-MtX107..-10-u-sa-ax-001 1.0141.167.-1tru,..-003 

1 

POI-FMX107.-10-xx-xx-xx-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 GI 1/2 A or 1-1/2" NPT thread 

Outer diameter 0.87 in (22 mm) 1.66 in (42 mm) Max. 1.15 in (29 mm) 

Seals - FKM Viton 

- EPDM' 
- FKM Viton - FKM Viton 

- EPDM 

Measuring ranges - Nine fixed pressure measuring ranges in ftH2O, psi, bar, and mH2O, 

from 0 to 3 ftH2O to 0 to 600 ftH2O / 0 to 1.5 psi to 0 to 300 psi (0 to 0.1 bar 
to 0 to 20 bar / 0 to 1 mH2O to 0 to 200 mH2O) 

- Customer-specific measuring ranges; factory-calibrated 

- Seven fixed pressure measuring 
ranges in ftH2O, psi, bar, and mH2O 
from 0 to 3 ftH2O to o to 150 ftH2O 

/ 0 to 1.5 psi to 0 to 60 psi (0 to 0.1 

bar to 0 to 4 bar / 0 to 1 mH20 to 0 
to 40 mH2O) 

- Customer-specific measuring 
ranges; factory-calibrated 

Overload Up to 580 psi (40 bar) Up to 362 psi (25 bar) 

Process temperature +14 to +158°F (-10 to +70°C) +32 to +122°F (0 to +50°C) 

Ambient temperature range +14 to +158°F (-10 to +70°C) +32 to +122°F (0 to +50°C) 

Maximum measured error ±0.2 % of upper range value (URV) 

Supply voltage 10 to 30 V DC 

Output 4 to 20 mA 

Options - Drinking water approval 
- Integrated Pt 100 temperature 

sensor 
- Integrated Pt 100 temperature 

sensor and temperature transmitter 
TMT181 (4 to 20 mA) 

- integrated Pt 100 temperature 
sensor 

- Integrated Pt 100 temperature 
sensor and temperature transmitter 
TMT181 (4 to 20 mA) 

- integrated Pt 100 temperature 
sensor 

- Integrated Pt 100 temperature 
sensor and temperature transmitter 
TMT181 (4 to 20 mA) 

Specialties - Integrated overvoltage protection 
- Large selection of approvals, including ATEX 112 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 

Endress+Hauser 3 
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Waterpilot 

Measuring principle The ceramic sensor is a dry sensor with the process pressure acting directly on the rugged ceramic diaphragm 
and deflecting it a maximum of 0.0002" (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. 

POI-FAU1o7tt-15-zs-11-2,002 

FMX167 measuring principle 

I Ceramic measuring cell 

2 Pressure compensation tube 

h Level height 

p Total pressure = hydrostatic pressure + atmospheric pressure 

p Medium density 
g Gravitational acceleration 
phydr. Hydrostatic pressure 

patm 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 to 20 mA signal, Endress+Hauser also offers the TMT181 temperature 
transmitter. 

4 Endress+Hauser 
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Waterpilot 

Measuring system The complete standard measuring system consists of Waterpilot FMX167 and a transmitter power supply unit 
with supply voltage of 10 to 30 V DC. 

Example for other measuring point solutions with transmitter and possible evaluation units from 
Endress+Hauser: 

4 to 20 mA 
0 

0 

OP 

0 

OP 

RN22 I N 

or 

1TA42 

0 

OP 

RIA250 

RMA421 

OP 

OP 

r71 

RMA422 

RIA452 

OP 

Ecograph Memograph 

Alphalog 

a a El V, 

OP 

OP 

Power 
supply 

Power 
supply 

Power 
supply 

Power 
supply 

POI4M.Nlo7t1-14-11-11.11-004 

Application examples with FMX167 

OP Overvoltage protection e.g. HAW from 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 RIA452 (for panel mounting) and RMA422 (for mounting on Top-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 

0 0 
a. 

N. 
,0 

// OP 

Temperature 

4 to 20 mA 

RMA42I RIA250 

R1A452 

Level 

4 to 20 mA 

ft 
Tempe ature 

4 to 20 mA 

Level // OP 

OP 

RMA42I R1A250 

MEE 
DOM 

R1A452 

OP 

RMA422 

OP 

OP 

Power 
supply 

Power 
supply 

Power 
supply 

PO I .9.1:( I 0 7 - I &II- -005 

Application examples with FMX167 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 to 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. 

6 Endress+Hauser 
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Waterpilot 

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 ftH20; - 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 to 20 mA for hydrostatic pressure 
measured value, two-wire 
Pt 100: Temperature-dependent resistance of 

Pt 100 

Temperature transmitter (optional) 

4 to 20 mA for temperature measured value, two- 
wire 

Load FMX167 + Pt 100 (optional) 

Ub - 10 V 
R1o15 0 .0225 A m 

. 2 0.09 I- Radd 

P0I-FAIX1071-10-11-tvsx400 

Temperature transmitter (optional) 

Ub - 8 V 
R tot Radd 0.025 A 

Rtot = Max. load resistance [0] 
Radd= Additional resistances such as resistance of evaluating device and/or display instrument, 

line resistance [n] 
Ub = Supply voltage [V] 
I = Simple length of extension cable [m] (cable resistance per wire 5 0.09 /f2m) 

IC I 
888 

666 

444 

222 

10 15 20 25 30 lib 

Load chart FMX167 for estimating load resistance. 

Subtract the additional resistances, e.g. resistance of 
extension cable, from the calculated value as shown in 

the equation. 

In- l 

1080 

880 

680 

480 

280 

80 

POI-FAVIo71..lon-ax-..%)1 

8 10 15 20 25 30 35 Ub 

POI-G/Allo7u-05-n-xl-st 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 

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 
NEMA 4X (IP 66/IP 67) with a CORE -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 

-I- - 10 to 30 V DC 

Ii I 4 to 20 mA 

RL 

FMX 167 

POI4htX10711-04-0-11-x1420.5 

FMXI67 electrical connection, versions "7" or "3" for 
Feature 70 "Additional options" in the order code see 
Page 18). 

Waterpilot FMX167 with Pt 100 

10 to 30 V DC 

4 to 20 mA 

RL 

L 
f -+ --[- 

RD BK YE ( BUI 
I I 

WH 4___ BR 

Pt 100 

FMX167 

PCII.FAMIo7ar.t.ta.11a1-00a 

FMX167 electrical connection with Pt 100, 
versions "1" or "4" for Feature 70 "Additional options" in 

the order code (-> see Page 18). 

Waterpilot FMX167 with Pt 100 and TMT181 temperature transmitter (4 to 20 mA) 

FMX167 with Pt 100 and TMT181 temperature transmitter (4 to 20 mA), 
version "5" for Feature 70 in the order code (-4 see Page 18). 

I Not for FMX167 with outer diameter = 1.15 in (29 mm) 

Wire colors: RD = red, BK = black, WH = white, YE = yellow, BU = blue, BR = brown 

1.041x-xx-1,007 

8 Endress+Hauser 
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Waterpilot 

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. See also Page 20, "Safety 
Instructions" and "Installation/Control Drawings" Sections. 

FMX167 + Pt 100 (optional) 

FMX167: 10 to 30 V DC 

Pt 100: 10 to 30 V DC 

Temperature transmitter (optional) 

8 to 35 VDC 

Cable specifications FMX167 + Pt 100 (optional) 

Commercially available instrument cable 
Terminals, terminal housing FMX167: 
20 to 14 AWG (0.08 to 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: 
20 to 14 AWG (0.08 to 2.5 mm2) 

Connection, transmitter: Max. 14 AWG (1.75 mm2) 

Power consumption FMX167 + Pt 100 (optional) 

5 0.675 W at 30 V DC 

Temperature transmitter (optional) 

5 0.875 W at 35 V DC 

Current consumption FMX167 + Pt 100 (optional) 

Max. current consumption: < 22.5 mA 
Min. current consumption: 3.5 mA 
Pt 100: 5. 0.6 mA 

Temperature transmitter (optional) 

Max. current consumption: < 25 mA 

Min. current consumption: 3.5 mA 
Pt 100 via temperature transmitter: 5 0.6 mA 

Residual ripple FMX167 + Pt 100 (optional) 

No effect for 4 to 20 mA signal up to ±5 % 

residual ripple within permissible range 

Temperature transmitter (optional) 

Usa 5 V at UB ?_ 13 V, fmax. = 1 kHz 

Endress+Hauser 9 

SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS942 Active 10/12/2014 Page 187 of 333



Waterpilot 

Performance characteristics 

Reference operating 
conditions 

FMX167 + Pt 100 (optional) 

DIN EN 60770 Tu = 77°F (25°C) 

Temperature transmitter (optional) 

Calibration temperature 73°F ± 5 K (23°C ± 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) 

Ai% of upper range value (URV) 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 +32 to +86°F (0 to +30°C): 
+0.4% (±0.5%)* of the upper range limit (URL) 

Thermal change in zero signal and output span 
for the entire medium temperature range +14 to +158°F (-10 to +70°C): 
±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 

Installation 

Installation instructions 

POI- FMXIO7II -II -Ii II -III 

Installation examples, here shown with FMX167 with an outer diameter = 0.87 in (22 mm) 

I Extension cable mounting screw can be ordered via order code or as an accessory, -> 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 > 4.72 in (120 mm) 
4 Suspension clamp can be ordered via order code or as an accessory, -) see Page 14 and 19 

5 Extension cable up to 384 fl (300 m), for max. length -) see Page 16, "Extension cable" Section 

6 Guide tube for FMXI67 with outer diameter = 0.87 in (22 mm) internal diameter > 0.91 in (23 mm) 
7 Additional weight can be ordered as an accessory for FMXI67 with outer diameter = 0.87 in (22 mm) and 

1.15 in (29 mm), -+ 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 
0.04 in (1 mm) 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. 
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Waterpilot 

Environment 

Ambient temperature 
range 

FMX167 + Pt 100 (optional) 

FMX167 with outer diameter 
= 0.87 in (22 mm) and 1.66 in (42 mm): 
+14 to +158°F (-10 to +70°C) 
(= medium temperature) 
FMX167 with outer diameter 
= 1.15 in (29 mm): +32 to +122°F (0 to +50°C) 
(= medium temperature) 

Temperature transmitter (optional) 

-40 to +185°F (-40 to +85°C) 

Storage temperature FMX167 + Pt 100 (optional) 

-40 to +176°F (-40 to +80°C) 

Temperature transmitter (optional) 

-40 to +212°F (-40 to +100°C) 

Degree of protection FMX167 + Pt 100 (optional) 

NEMA 6P (IP 68), permanently hermetically 
sealed 
Optional terminal box: NEMA 4X (IP 66/IP 67) 

Temperature transmitter (optional) 

IP 00, moisture condensation permissible 
When mounted in the optional terminal boxes: 
NEMA 4X (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 
= 0.87 in (22 mm) and 1.66 in (42 mm): 
+14 to +158°F (-10...+70°C) 
FMX167 with outer diameter 
= 1.15 in (29 mm): +32 to +122°F (0 to +50°C 

Temperature transmitter (optional) 

-40 to +185°C (-40 to +85°C) (= ambient 
temperature), 
install temperature transmitter outside medium. 
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Waterpilot 

Medium temperature limits FMX167 + Pt 100 (optional) 

FMX167 with outer diameter 
= 0.87 in (22 mm) and 1.66 in (42 mm): 
-4 to +158°F (-20 to +70°C) 
FMX167 with outer diameter 
= 1.15 in (29 mm): +32 to +122°F (0 to +50°C) 

(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 
CD 

_© 

00.87" ± 0.004" 
(22 ± 0.1) 

00.31' 
(8) 

8.23" 

8.82" 
(224) 

(209) 

00.31" 
(8) 

9.65" 
(245) 

9.25" 
(235) 

01.63" max. 01.14" 
(41.5) (29) 

01.65" 
(42) 

Versions of FMX167, dimensions in inches (mm) 

1 FMX167, version "A" or "D" for Feature 30 "Probe tube" in the order code (-4 see Page 18) 

2 FMX I67, 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 

M.Fla1011.0110q,n-OW 
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Waterpilot 

Dimensions of suspension 
clamp 

6.89" 
(175) 

1.90" (48) 

(max. 2.05" / 52) 

Ids 

2.05" 1- (52) 

0.87" 
(22) 

1.01.FAU leh 1-05-11-11-as -0 10 

Suspension clamp, version 2 for Feature 20 "Connection" in the order code (-f see Page 18), dimensions in inches (mm 
Order number: 52006151 

Dimensions of extension cable 
mounting screws 

Extension cable mounting screws, dimensions in inches (mm) 
Order number: 52009311 

P01-00.01a7x200-.1-112 -12-000 

1 Extension cable mounting screw G 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 (- see 

Page 18) 
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Waterpilot 

Dimensions of the terminal 
box NEMA 4X (IP 66/IP 67) 
with filter F 

2.17" 
(55) 

L 
2.36" ±0.02" 

4.72" 
(120) 

3.15" 
(80) 

-1.18" 
(30) 

Endress+H6ser ffri ® 

11111111 

ton 

0.12" 

(3) 

Terminal box, dimensions in inches (mm) 

Order number: 52006152 

Version "3", "4" or "5" for Feature 70 "Additional options" in the order code (-> see Page 18) 

I Dummy plug M 20 x 1.5 

2 GORE-TEX*) filter 
3 Terminals for 20 to 14 AWG (0.08 to 2.5 mm2) 

POI.FAIX107xx-0.as-n-11-011 

Dimensions of temperature 
transmitter TMT181 

P0I-FALX107112-0o-lt-11-1,012 

Temperature transmitter TMT181 (4 to 20 mA), dimensions in inches (mm) 

Version "5" for Feature 70 "Additional options" in the order code (-> see Page 18). The temperature transmitter can be 

used in non-hazardous areas and for EEx nA. 

Weight Level probe, outer diameter = 0.87 in (22 mm): 0.6 lb (290 g) 

Level probe, outer diameter = 1.66 in (42 mm): 2.5 lb (1150 g) 

Level probe, outer diameter = 1.15 in (29 mm): 0.7 lb (340 g) 

Extension cable LDPE: 0.6 oz/ft (52 g/m) 
Extension cable FEP: 1.3 oz/ft (108 g/m) 
Suspension clamp: 0.4 lb (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: 0.5 lb (235 g) 

Temperature transmitter: 0.1 lb (40 g) 

Additional weight 0.7 lb (300 g) 
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Waterpilot 

Material Level probe 

Level probe, outer diameter = 0.87 in (22 mm): AISI 316L SS (1.4435) 
Level probe, outer diameter = 1.66 in (42 mm): AISI 316L SS (1.4435) 
Level probe, outer diameter = 1.15 in (29 mm): 
- Level probe: AISI 316L SS (1.4435) 
- Sensor sleeve: PPS (polyphenylene sulfide) 
- Heat-shrink sleeve/cover: Polyolefin 

Metal does not come into contact with the medium. 
Process ceramic: A1203 aluminum oxide ceramic 

Seal (internal): EPDM or Viton 
Protective cap: PE-HD (high-density polyethylene) 

Extension cable insulation: Either LDPE (low density polyethylene) or FEP (fluorinated ethylene propylene). 
For more information, see the next Section - "Extension cable" 

Suspension clamp: AISI 316L SS (1.4435) and glass fiber reinforced PA (polyamide) 

Extension cable mounting screw G 1 1/2 A: AISI 304 SS (1.4301) 
Extension cable mounting screw 1-1/2" NPT: AISI 304 SS (1.4301) 
Terminal box: PC (polycarbonate) 
Temperature transmitter: Housing PC (polycarbonate) 

Extension cable Structure of LDPE extension cable 
Slip-resistant extension cable with strain-relief members made of Dynemo; shielded using aluminum-coated 
film; insulated with low density polyethylene (LDPE), black; copper wires, twisted 

Pressure compensation tube with Teflon filter 

Structure of 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 LDPE and FEP extension cable 
Total outer diameter: 0.315 inch ± 0.0098 inch (8.0 mm t 0.25 mm) 

FMX167: 3 x 0.0004 in2 (0.227 mm2) + pressure compensation tube with Teflon filter 
FMX167 with Pt 100 (optional): 7 x 0.0004 in2 (0.227 mm2) + pressure compensation tube with Teflon 
filter 
Pressure compensation tube with Teflon filter: 
Outer diameter = 0.098 inch (2.5 mm), internal diameter = 0.059 inch (1.5 mm) 

Cable resistance of LDPE and FEP extension cable 
Cable resistance per wire: 0.09 Q/m 

Cable length of LDPE and FEP extension cable 
Max. free suspended length (mechanical stability under load): 3120 ft (950 m) 

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. -s See also Page 20, "Safety 

Instructions" and "Installation/Control Drawings" Sections. 

Further technical data of LDPE and FEP extension cable 
Minimum bending radius: 4.72 inch (120 mm) 
Tensile strength: Min. 214 lbf (950 N) 
Cable extraction force: 100 lbf (450 N) 
(The extension cable could be extracted from the level probe at a tensile force of 100 lbf / 450 N.) 
Resistance to UV light 
LDPE: 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 20 to 14 AWG (0.08 to 2.5 mm2) 
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Waterpilot 

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 is IIC 161 

ATEX II 3 G EEx nA II T6 
FM: IS, Class I, Division 1, Groups A -D' 
CSA: IS, Class I, Division 1, Groups A-D' 

1 Only for Waterpilot FMX167 without Pt 100 

Waterpilot FMX167 with outer diameter = 0.87 in (22 mm) is only suitable for use in hazardous 
areas with the FKM 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 
(for FMX167 
with do = 0.87 in / 22 mm) 

KTW certificate 
NSF 61 approval 
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 
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Waterpilot 

Ordering information 

FMX167 10 .Approyal: 

20 

A 

B 

C 

E 

F 

Version for non-hazardous area 

ATEX II 2 G EEx is IIC TO 

ATEX II 3 G EEx nA II T6 

FM IS, Class I, Division I, Groups A -D 
CSA IS, Class I, Division I, Groups A -D 
CSA General Purpose 

'Connection, 

2 

3 

4 

Probe cable 

Suspension clamp, AISI 316L SS 

Cable mounting screw G 1 1/2, AISI 304 SS 

Cable mounting screw NPT 1-1/2", AISI 304 SS 

PrOheihbe 
A 

B 

C 

Outer diameter d = 0.87 in (22 mm), AISI 316L SS 

Outer diameter d = 1.66 in (42 mm), flush mount, AISI 316L SS 

Outer diameter d = 1.15 in (29 mm), AISI 316L SS with heat-shrink sleeve PPS/polyolefin for saltwater 
applications 

Outer diameter d = 0.87 in (22 mm), AISI 316L SS + drinking water approval KTW/NSF/ACS 
(can only be selected in conjunction with EPDM seal and LDPE probe cable) 

40 Measurtng range: 
Measuring range Measuring range Max. overload Vacuum 

resistance 

BA 0 to 0.1 bar MA 0 to I mH2O 5 bar 0 psia (0 bar,,,) 

BB 0 to 0.2 bar MB 0 to 2 mH20 5 bar 0 psia (0 bar,b,) 

BC 0 to 0.4 bar MC 0 to 4 mH20 7 bar 0 psia (0 bar,,) 

BD 0 to 0.6 bar MD 0 to 6 mH20 10 bar 0 psia (0 bar,,) 

BE 0 to 1.0 bar ME 0 to 10 m1-120 10 bar 0 psia (0 bar,b,) 

BF 0 to 2.0 bar MF 0 to 20 mH20 18 bar 0 psia (0 bard.) 

BG 0 to 4.0 bar MG 0 to 40 mH20 25 bar 0 psia (0 barb,) 

BH 0 to 10.0 bar MN 0 to 100 mH2O 40 bar 0 psia (0 bar,,) 

BK 0 to 20.0 bar MK 0 to 200 mH2O 40 bar 0 psia (0 bar,,) 

PA 0 to 1.5 psi FA 0 to 3 ftH2O 73 psi 0 psia (0 bar,b,) 

PB 0 to 3 psi FB 0 to 6 ftH2O 73 psi 0 psia (0 bar.) 
PC 0 to 6 psi FC 0 to 15 ftH20 101 psi 0 psia (0 bar,) 
PD 0 to 10 psi FD 0 to 20 ftH20 145 psi 0 psia (0 bar,,) 

PE 0 to 15 psi FE 0 to 30 ftH20 145 psi 0 psia (0 bar,b,) 

PF 0 to 30 psi FF 0 to 60 ft.H20 261 psi 0 psia (0 bar,,,) 

PG 0 to 60 psi FG 0 to 150 ftH20 362 psi 0 psia (0 bar,,) 

PH 0 to 150 psi FH 0 to 300 ftH2O 580 psi 0 psia (0 bar) 
PK 0 to 300 psi FK 0 to 600 ftH2O 580 psi 0 psia (0 bar,,) 

VV Adjusted to customer specifications from 0 to (upper range value) in (unit), 
upper range value: 1.5 psi (3 ftH2O, 0.1 bar, I mH2O) to 300 psi (600 ft2H0,20 bar, 200 m21-10) 

Sensor 'seal: 
I 

2 

FKM Viton 

EPDM 

6 Probe cable can be shortened): 
A 

B 

C 

E 

F 

G 

1 

K 

L 

M 

N 

P 

... m, LDPE 

10 m, LDPE 

20 m, LDPE 

30 ft, LDPE 

60 ft, LDPE 

... ft, LDPE 

... m, FEP 

10 m, FEP 

20 m, FEP 

30 ft, FEP 

60 ft, FEP 

... ft, FEP 

FMX 167 I Complete order code 

-> Ordering information for FMX167 continued on next page. 
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Waterpilot 

FMX167 (continued) ,. , ,AdditionaLoptiori: 
7 Basic version 

5 GUABS marine certificate 

I Pt 100, 4-wire 

3 Terminal box NEMA 4X (IP66/67) 

4 Terminal box NEMA 4X (1P66/67) + Pt 100, 4-wire 

5 Pt 100 + temperature transmitter TMT181, 2-wire, 4 to 20 mA = -4 to +176°F 
(-20 to +80°C) 

FMX167 I Complete order code 

Accessories 

Suspension clamp Endress+Hauser offers a suspension clamp for simple FMX167 mounting. -+ See also Page 14. 

Material: AISI 316L SS (1.4404) and glass fiber reinforced PA (polyamide) 
Order number: 52006151 

Terminal box Terminal box NEMA 4X (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 = 0.87 in / 22 mm and 
do = 1.15 in / 29 mm) 

M 

4.17" 
(105.8) 

4.35" 
(110.6) 

LL 
00.87" 

(22) 
P0141AXID7xv0S13-11-31-014 

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 thread several weights together. The 
weights are then attached directly to the FMX167. 
For FMX167 with outer diameter = 1.15 in (29 mm), 
a maximum of 5 weights may be threaded on to the 
FMX167. 
Material: AISI 316L SS (1.4435) 

11 Weight: 0.7 lb (300 g) 

Order number: 52006153 

Temperature transmitter Temperature transmitter, 2-wire, preset for measuring range from -4 to +176°F (-20 to +80°C). 
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 +14 to +158°F (-10 to +70°C). -+ See also Page 15. 
Order number: 52008794 

Extension cable mounting 
assembly 

Endress+Hauser offers extension cable mounting assembly to simplify the installation of the FMX167. The 
threaded assembly caps the measuring pipe opening. -> See also Page 14. 
Material: AISI 304 SS (1.4301) 
Order number for extension cable mounting assembly with G 1 1/2 A thread: 52008264 
Order number for extension cable mounting assembly with 1-1/2" NPT thread: 52009311 

Terminals Four terminal strip for FMX167 terminal box, suitable for wire cross-section of 20 to 14 AWG 
(0.08 to 2.5 mm2) 
Order number: 52008939 
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Waterpilot 

Test adapter 
(for FMX167 with 
do = 0.87 in / 22 mm and 
do = 1.15 in / 29 mm) 

POI -FAIA107xxx-0,x1-111.12-037 

Test adapter 

A Connection suitable for level probe FMX167 
B Connection compressed air hose, internal 

diameter, quick disconnect 0.157 in (4 mm) 

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 145 psi (10 bar). 
Adapter material: AISI 304 SS (1.4301) 
Quick hose gland material: Anodized 
aluminum 
Adapter weight: 0.1 lb (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/24/ae 

Operating Instructions Waterpilot FMX167: BA231P/00/en 

Safety Instructions ATEX II 2 G EEx is IIC T6: )(Al 31P/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 

itituted States 

SD I 26P/00/a3 

Canada Mexico 

Endress+Hauser, Inc. 
2350 Endress Place 

Greenwood, IN 46143 
Tel. 317-535-7138 
Sales 888-ENDRESS 
Service 800-642-8737 
fax 317-535-8498 
inquiry@us.endress.com 
www.us.endress.com 

11351P/24/ae/06.07 
2007 Endress+Hauser, Inc. 

Endress+Hauser Canada 
1075 Sutton Drive 
Burlington, ON L7L 5Z8 
Tel. 905-681-9292 
800-668-3199 
Fax 905-681-9444 
info@ca.endress.com 
www.ca.endress.com 

Endress+Hauser, Mexico, S.A. de C.V. 
Fernando Montes de Oca 21 Edificio A Piso 3 
Fracc. Industrial San Nicolas 
54030. Tlalnepantla de Baz 

Estado de Mexico 
Mexico 
Tel: +52 55 5321 2080 
Fax +52 55 5321 2099 
eh.mexico@mx.endress.com 
www.mx.endress.com 
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MTR Level Relay Specifications 
" Mode of operation: 

MTR Mode 
MTRA Mode 

ra70.0, Mucni 'Wm 
°Liqutd terei 

SM. 2 Control Relay 
KNPWAt 3. *NM 

egt,14)At ; 11nds42.41TIA 4 
ait" -t MAC- 
13 14_, C_ L N,1 

The MTR level relay has proven itself to be 

simple and extremely reliable in pump stations 
everywhere. The MTR controls one pump or 
one alarm. The MTRA controls one pump and 

one alarm. 

Safe 
The extra low sensing voltage ensures maintenance staff 
and operators are protected at all times. 

Four sensitivities 
Allows the relay to operate effectively in a wide range 
of conductive liquids. 

a Activation delays 
Each output can have a different time delay to overcome 
wave action and turbulence. 

a LED indication 
High intensity LED indicators ensure clear signals. 
Power On (green). Alarm On (red). Pump On (yellow). 

Dipswitch programmable 
All settings are easily selectable from the front panel. 

Proven reliability 
The proven design and performance of the relay ensures 
long-term reliability of the MultiTrode system. 

LS application 
Perfect for LS application when used with an MTIS13. 

Charge/Discharge (Fill or Empty) 
Discharge ONLY 

Probe Inputs: 
Sensor inputs 
Sensor voltage 
Sensor current 
Sensitivity 

MTR : 2 / MTRA : 3 

10/12VAC Nominal 
0.8mA max. (per sensor) 
lk, 4k, 20k, 80k 

Relay Outputs: 
MTR relay output 
MTR Output delay 

MTRA relay output 
MTRA Output delay 

Relay contact rating 

Relay contact life 
Terminal size 

2 contact sets : 1 N/O & 1 C/O 
0, 2.5, 5, 10, 20, 40, 80, 160 sec 

2 relays : both N/O 
Pump: 0.5, 10; Alarm: 0.5, 15 sec 

250 VAC 

5A Resistive, 2A Inductive 
10° Operations 
2 x 13 AWG / 2.5mm= 

Display 
LEDs: 
MTR 

MTRA 

Power On Pump Alarm 
Green Red 

Green Yellow Red 

Physical Product: 
Dimensions 

Mounting 
Enclosure 

2.7/8H x 1.3/4W x 4.1/2D (Inches) 
72Hx45Wx114D (mm) 
DIN Rail or 2 x116 Screws / 2 x M4 Screws 
Makrolon (self-extinguishing) 

Power Supply: 
Supply Voltage AC 

Power Consumption 
Supply Voltage DC 

Power Consumption 

24, 110, 240, 415VAC4 - 50/60Hz 
3.5 Watts max -(MTR only) 
12 or 24VDC, 
3 Watts max 

Environmental Range: 
Centigrade - 10° to +60°C 
Fahrenheit +14° to +140°F 

Ni 653 =Eolith 

Unique two-sensor operation (MTRA only) Available Models & Ordering Information 
Pump and alarm can be controlled using two or three 415VAC MTR-1 n/a 
sensors. Two-sensor operation is ideal for budget 240VAC MTR-2 MTRA-2 

applications or where space is limited. 110VAC MTR-3 MTRA-3 
24VAC MTR-4 MTRA-4 

DIN rail or screw mounting 24VDC MTR-5 MTRA-5 

Low installed cost 12VDC MTR-6 MTRA-6 

MULTITRODE 

MultiTrbde Pty Ltd Australia 
Brisbane Technology Park 18 Siandl Street 

PaBox 4633 Eight Mile Plains Qld 4113 

Tel -61 7 3340 7000 Fax +617 33-10 7077 

sales@imiltitrocle cOm au 

MultiTrode ^Inc : USA 

6560 East Rogers Circle 
Boca Raton Florida 33487 

Tel +1 561 994 8090 Fax +1 561 994 6282 

salesenuillitrode net 

SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS942 Active 10/12/2014 Page 199 of 333



PB251 Series 
220-330 WATTS DC UPS 

Features 
Ultra-low noise output 
Independent battery charging output 
DC output OK & battery OK alarms & LEDs 
Battery-LVD and alarm 
Over-temperature protection 
Battery fuse fail LED 

Specifications 
INPUT 
Voltage: 

Line regulation: 

190 to 264 vac, or 190 to 400VDC 

0.2%typical 

STANDARDS & APPROVALS 

Safety 

EMC 

Complies with AS/NZS 60950, class 1, 

NSW Office of Fair Trading Approval N20602 ....___. . 

Emissions comply with AS/NZS CISPR11, 

Group 1, Class B. Complies with ACA EMC 

Scheme, Safety & EMC Regulatory Compliance 

Marked 

Current: 1.4A maximum 

Inrush current: 

Frequency: 

OUTPUT 

Voltage 

10A maximum 

45 to 65 Hz 

See table 

Isolation i/p-o/p 
i/p-ground 
o/p-ground 

4242VDC for 1 minute 
2121VDC for 1 minute 
707VDC for 1 minute 

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% 

relative humidity Battery to load voltage drop 0.2 to. 0.25V typical 

_- --------_-_----_- (non-condensing) 
_..._....... 

MECHANICAL 
Over-temperature protection Automatic & auto-resetting Case size 264 L x 172 W x 67 H mm 

Cooling requirement Natural convection Case size with heatsink 264 L x 186 W x 67 H mm 

Efficiency 80% minimum Rack size 232 Dx19-Wx 2RUH 

Weight 1.9 kg 

Weight with heatsink 2.1 kg 

Weight (rack mounted version) 5.5 kg 

Selection Table 

MODEL 
NUMBER 
PB251-12CM 

OUTPUT OUTPUT Note: Non standard battery 

VDC 
13.8V 

(LOAD 

16A 

'BATT 

2A 

POWER 

220W 

charging current available on 
request. ie P8251-12CM-H-10 for 
10A. 

PB251-12CM-H 13.8V 20A 2A 275W 

PB251-24CM 27.6V 11A 2A 300W 

PB251-24CM-H 27.6V 12A 2A 330W 

PB251-12RML 13.8V 20A 4A 275W 

PB251-12B 13.8V 20A 4A 275W 

PB251-24RML 27.6V 12A 2A 330W 

prmayiNava. 
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PB251 Series 
275-330 WATTS DC UPS 

Technical Illustrations 

t 

s 

254 
P8251 i*CM (-H) MECHANICAL OUTUNE 

...NEACISINK PB2S1,,CM-N only 

NCTTES, 

I. !A °Alin C Stisetle To M4 lirdyare 
Stardard 16Sn BOrnm 
Aternaly 2S Ax130mm 

2 . M30,6141.16014/ Gni:mom/of but 
Scsrdard 130x 8Ornmcerores 
Mummy. 22In 80nmn canoes 

3. AC Main: 10ACInslIEC6032Q0Aa iota 
4. Caput and Seamy AW P 1.96,1314 Sae* T enrinal B bd. 

Stical4fcrupto454 000 005. 
S. Atvimr 614N/490*A Screw Tayrical Bbd 

ssistkr. fcr ult to IT 4011.1114VB 

Lp; 

tin 

fl 80 .616 80 -SPreardSkurrbg 

I 0014 
221 

616 

d 

88 

241 
264 

11111111 e:1=1:1=j 

OUTPUT /BATTER v 
TER MMADONS 

1 1 n 

154 

RE 
11 

uilli 

ALARM 
TER 1.106000 

isAloirt META 1 

tss_g_i-sP4C_c 

lr7 
172 

186 SP13251.044i Ott) Lei 

428 00 

10F 1110 

PB251-"RML & -12B MECHANICAL OUTLINE 

0 0 1:=2:3 
T:v[11E0MT 

. 0 OG OA _ 

0 

\ c i C:"A \ . -"P. 
o 

0 
0 VOLTAGE LOAD CURRENT BATTERY CURET 1 T 0 

L 465.50 
481.00 

FRONT VIEW 

REAR VIEW (P13251--R611.) 

0 

0 
ern 
1=1 

O 

REAR VIEW ( 8251 12 ) 

NOTES: 

1. 28 LI r 19' rack enclosure per 1EC 297 

2. Mounting slots are suitable for M6 hardware. 
3. Input connector is a 10A Class 1 IEC60320 inlet 
4. 2 meter !EC mains cord with Australian plug is supplied with unit 
5. P8251-128 alarm terminal is 0825 female. 
6. P8251-1213 output and battery connector is Hirose pn. H528R -4A. 

Mating connector is Hirose pn. HS 28P-4A (not supplied). 
7. P8251-*RMI. alarm and output terminals are M3.5 screws 

suitable for ring or fork lugs up to 8 mm wide. 

F8251--RMI. ALARM AND OUTPUT TERMINALS 

(i) 61$ a 

I NO I C INC INOI C INC] 
DC OK BATT OK 

LOAD ,BATTERYI 

P11251-126 OUTPUT 8 BATTERY CONNECTOR 

PIN): OUTPUT 

PIN): OUTPUT 

PM/ BATTERY 

PM/ BATTERY 

P8251-128 ALARMCONNECTOR 

cc 

Your dependable power partner - www.powerbox.com.au 

PIN 1: COMMON 

0 PIN 6: DC OK (NC) 

PIN 15: BATTERY OK (NO) 
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HIGH QUALITY %VITO-11NQ Pow SUPPLIES 

Dimension: 85W x 135L x 31H 

DC INPUT: 12V 

VTA-SCxNTA-SD SERIES 

jOerieral Description 

VT Ax S: CPI x 
' 7 

Sidalticie 

T 
LE,Ch.EUrciC:M24.48/1):1W T 

tg4:;, .°''.: ' 

Features-;', 
1. Variety of Models 
2. Chassis mount type 
3. Compact and High Efficiency 

_ 
Input Characteristics :.-.. , 'NITA1.2SC12 ,. ' :VTA.1.5-SCi5 ^, Ci2 

Input Voltaie, : - `;' " ', :Vdc ; DC 12V 
. Input Voltage Range ,'.''.', ' -, ' Vdc , DC 9 2V-16V 
Input Current (typ) '., '.:- 2 9 

I 
2 92 

I 
2 87 

I 
3 0 

I 
2.63 

Not Specified 

,EfficieiiC (tyfilca1)-°," 2^ '4 % .' 72 
I 

72 
I 

74 
I 

73 
I 

76 

MTBF'', ' , ."°- - , - ' 1-1, 880' 000 

' Switching ,Freqnency.° - : ,,'' kHz ' 60 Fix I 60 Fix I 60 Fix I 60 Fix I 60 Fix. 
DC INPUT: 24V 

s.-.1ripiii.G.tiAea0eritis'.., tlLn,kt7, ' ....;:_, 
:' ,-VTA05SC94 ''''iii.Y§ir l*VTA15S 694 '' ' i71`.2: '11VT- 

-: hipui Voltage' - , ° -, . - , ' Vdc' DC 24V 

lini.ut Voltage Rarige,,,; .'- . .yd O° DC 19-32V 
Input Current (typ)' ' " . ; 1 34 

I 
1 33 

I 
1 36 

I 
1.34 

I 
1.28 

,Inruifi Current'',,, ,*1-, ' * Not Specified 

EfficienOy-(Cypical).-- `, ,,,%.-. -, 75 
I 

78 
I 

79 
I 

78 
I 

82 

MTBF ; t ,-;::". -° '., - , :If:" 880'000 
Switching FreqiiencY kHz ,. 60 Fix I 60 Fix I 60 Fix I 60 Fix. I 60 Fix. 
DC INPUT: 48V 
' iripuiChatacteri*ics ' VTAO5SC48 1^', ' :VTA'1§C48:-= . ' 'ArrAi5S648 -^ . A.48§64'8 --''' 

,Ikiput,V,,Oltige!,;,: , ,-, . "Vdc DC 48V 

Iut Voltage'Ranie . :: - , vc:16`' DC 38-63V 
'Input Current (tyP) A 0 68 

I 
0 66 

I 
0 65 

I 
0 67 

I 
0.6 

,.Inrush Current', *1, ' A Not Specified 
78 

I 
80 

I 
82 

I 
82 

I 

84 

,MTBF' ' " ,, °:.,:. . H. - 860' 000 
tSvCtitclungTrequency :',°. '' . 'kHz ' 60 Fix. I 60 Fix I 60 Fix I 60 Fix I 60 Fix. 
DC INPUT: 110V 

-,: Iiiput, Characteristics - 
nt.) it.2 ..1'..k05D: 

',' itiAlithj: ;' : VriA156. 
'Iriptit,Voltage', -. ' - . 'Vdc 7., DC 110V 
Jnput'Voltage Range -- ,Vdc , DC 85-140V 
, Input ,Current (typ) `,. '- , A, 0 30 

I 
0 29 

I 
0 30 

I 
0.31 

I 
0.28 

:Inrh Curnt, *1 , 'A',,- -, Not Specified 

Efficiency (tyPical)- --*2- - ', -st° 76 
I 

78 
I 

78 
I 

78 
I 

78 

:MTBF - - --- -; - , ' < . H. 790' 000 
Switching Frequency - , -, _kHz 80 Fix I 80 Fix I 80 Fix I 80 Fix. I 80 Fix. 

ETA USA 
16170 Vineyard Blvd. Suite 180, Morgan Hill, CA 95037 

Phone: 1-800-ETA-POWER, (408) 778-2793 Fax: (408) 779-2753 
Visit us at: www.eta-usa.com 
email at: sales@eta-usa.com 
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HIGH QUALITY SWITCHING POWER SUPPLIES 

VTA-SC / VTA-SD 

' - Output 
Characteritic 

MOdels 
Unit 

FEAO5SCx 1SD : yI*12:31Cx /Sp' - VTA15SCx / SD ' - VTA24SCx / SD VTA48SCx / SE: 
thitput Voltage v 5 12 15 24 48 

Output Current , A 5.0 2 1 1.7 1.1 0.5 

Voltage Adjust Range v +/-10% of Rated Output Voltage(at no load within input range) 

Ripple Noise(max) *3 407PP 100 170 200 290 530 

Rise up tune' ', ms 100mS(maxamma) at 25°C and rated input/output 

Holdup time ', ' as 10mS 

Regulation 
a Line Regulation (max) , ' my 40 96 120 192 384 

b Load Reg-ulation^(max) ' mu 45 108 135 216 432 

e Temperature 

Coefficient ' *4 

. - . 
0 03 % / °C 

A Drift(maimium) *5 40 75 90 135 255 

e Dynamic toad 
- Regulation (tyP ) - * 

my 150 360 450 720 1440 

f RecoverS,Time -*6 mS 0.5m5 
Conditions: 
*1 at cold start 
*2 at rated input/output 
*3 measured by a bayonet probe at the output connector at a 0 to 100MHz bandwidth 

*4 at 0 to +50°C 

*5 for 7hour period after lhour warm-up at 25°C and rated input/output 
*6 when output current changed between 25% and 75% of rated output current rapidly at rated input 

INiti*ocirs0061566ar- 
Operating Temperature 0 to +50 °C 
Operating Humidity 85%RH(non-condensing) 
Storage Temperature -20 to +85°C 

Storage Humidity - 

Withstanding Voltage Primary-Secondary AC1,500Vfor iminute (Vin=110 2000) 
Primary-Frame Ground AC1,500V for iminute (Vin=110 2000) 
Secondary-Frame Ground AC500V for iminute 

Isolation Resistance Primary-Secondary-Frame Ground 50M0(minimum) by DC500V 
insulation tester 

Vibration 5-10Hz:10mm double amplitude,10-55Hz:19.6m/s2,20minutes' 
period for 60minutes each along X,Y,Z axes(non-operating) 

Shock 294m/s2 
Cooling Convection 

FunctiOns 
Over current Protection Current Limiting with automatic recovery 
Over voltage Protection Output shutdown 
Remote Sense not available 
Remote On/Off not available 
Reverse Voltage Protection by internal fuse 
'Line Conductioh Noise , Not speified 
'Weight' [g]' (typical) .380 G 

Dimension [mm] 85W x 135L x 31H 

ETA USA 
16170 Vineyard Blvd. Suite 180, Morgan Hill, CA 95037 

Phone: 1-800-ETA-POWER, (408) 778-2793 Fax: (408) 779-2753 
Visit us at: www.eta-usa.com 
email at: sales @eta- usa.com 
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A-USA 
HIGH QUALITY $W1TCHIN POWER $UPPL1ES 

Noise 
Filter M000thing 

Main 
Switching 

' Rectifier 
/Smoothing 

Dr iver 
Error 

Deer Current 
Protection 

Sub- 
Power Smell, 
(RCC.OSC) 

Rectifier 
/Smoothing 

OVP 

Protection 

An X 61 

Pin Assigresen' ts. 
Ai Co; 

1. DC ei,n/ 
2 ,DC NOV 
i 
4 NC 

6 -Vat 
7 -+V Put 

EFFICIENCY CURE'. 

las ..rosior 

32.50.5 

IIIIIIIIIIIIIII 

135±.0.5 

Is 

Efficiency 
(R) 

74 

Nii5440t 
Irosot Voltage 0C110V, 

Output Voltage DC54 

kobient Teop 45C. 

to m ie 

Output Current DI 

vzse.m: ibisloaraccoli 

Output Voltage 

M 

ITIA05101 

Input Voltage .X1104 
O.itput Voltage Ot5T 

Atn i ant Term 2St 

0 20 4P 60 SO 

Outrut Current DJ 

100 140 (XI 

ETA USA 
16170 Vineyard Blvd. Suite 180, Morgan Hill, CA 95037 

Phone: 1-800-ETA-POWER, (408) 778-2793 Fax: (408) 779-2753 
Visit us at: www.eta-usa.com 
email at: sales@eta-usa.com 
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Operating Instructions 
VEGABAR 74 
4 20 mA/HART 

Process pressure/ 
Hydrostatic 
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1 

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: 
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 

00 VEGABOX 02" ti 
Operating instructions manual 20591 "External indicating 

z and adjustment unit VEGADIS 12" 
Lu 
(:i 
co 
.1- 
co 
(.1 

VEGABAR 74 - 4 ... 20 mA/HART 3 
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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 

1 
Information, tip, note 
This symbol indicates helpful additional information. 

A Caution: 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. 

4 VEGABAR 74 - 4 ... 20 mA/HART 
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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 
co 

and reliable condition. The operator is responsible for trouble- ,- 
free operation of the instrument. 

2 
w 

.4- 
co 

VEGABAR 74 - 4 ... 20 mA/HART 5 
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For your safety 

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)) 

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. 
"1 

CO 
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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: 

Chapter "Packaging, transport and storage" 
Chapter "Disposer 

VEGABAR 74 - 4 ... 20 mA/HART 7 
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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. 

Fig. 1: Example of a VEGABAR 74 with process fitting 611/2 A 
1 Connection cable 
2 Housing with electronics 
3 Process fitting with measuring cell 

8 VEGABAR 74 - 4 ... 20 mA/HART 
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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 
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 tern- Storage and transport temperature see "Supplement - 
perature Technical data - Ambient conditions" 

Relative humidity 20 ... 85 % 

10 VEGABAR 74 - 4 ... 20 mA/HART 
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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 

4 Lead the cable end into a dry space or into a suitable 
terminal housing. 

Information: 
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". 

Sealing/Screwing in flange Seal the flange connections according to DIN/ANSI with a 
versions suitable, resistant seal and mount VEGABAR 74 with suitable 

screws. 

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 

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: 
1 We recommend the version of VEGABAR 74 with integrated 

overvoltage arrester or VEGA type USB62-36G.X as external 
overvoltage arreaster. 

Selecting connection cable 

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 VE 
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 

Illit@aume 

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 g 
of the housing as prescribed. The two terminals are galvanically connected. 0 

-L 
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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 

VEGA0 
ZERO 

SPAN 

0000 0000 0000 
LIU : 1211011IP IIPAIM 

÷ '-'20"' ($.1... - 'TRANSMITTER 
_ - nol used 

VEGADIS 12 

Fig. 7: Adjustment elements of VEGADIS 12 

1 Rotary switch: choose the requested function 
2 [ +1 key, change value (rising) 
3 [-] key, change value (falling) 

With the rotary switch the requested function is selected 
With the [4] and [-] 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 /4] 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: 

1 Open housing cover 

2 Set rotary switch to "ti" 

3 By pushing the F.( key 10-times, make sure that the 
integration time is set to 0 sec. 

4 For every 1 sec. requested integration time, push the (+1 
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 

Adjustment steps, scaling 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 (+1 and (-] keys 

4 Final value: Set the rotary switch to "span" 

5 Set the requested value, e.g. 1000 with the (+] and F.( keys 

6 Decimal point: Set the rotary switch to "point" 

7 With the (+1 and H keys you can adjust the requested 
value, e.g. 8888 (no decimal point) 

co 
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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 PACTwareTM 

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 VEGABAF? 74 
3 HART adapter cable 
4 HART resistance 250 Ohm (optional depending on the processing) 

Necessary components: 

VEGABAR 74 
PC with PACTwaremi 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 

sa 

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/PLCNoltage 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. 
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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: 
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 PACTwareTM 

no atmospheric pressure compensation 

4 Check the capillaries and cut them clean 
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Maintenance and fault rectification 

Reaction after fault rectifica- 
tion 

4 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 

4 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 

4 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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Dismounting 

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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Supplement 

10 Supplement 

10.1 Technical data 

General data 

Manufacturer 

Type name 

Parameter, pressure 

Measuring principle 

Communication interface 

VEGA Grieshaber KG, D-77761 Schiltach 

VEGABAR 74 

Gauge pressure, absolute pressure, vacuum 

Ceramic-capacitive, dry measuring cell 

None 

Materials and weights 

Material 316L corresponds to 1.4404 or 1.4435 

Materials, wetted parts 
- Process fitting 

- Diaphragm 

- Seal 

- Seal process fitting thread G1/2 A, 
G11/2 A 

Materials, non-wetted parts 
- Housing 

- Ground terminal 

- Connection cable 

- type label support on cable 

Weight 

316L 

sapphire ceramic° (99.9 % oxide ceramic) 

FKM (e.g. Viton), Kalrez 6375, EPDM, Chem- 
raz 535 

Klingersil C-4400 

316L 

316Ti/316L 

PUR, FEP, PE 

PE-HART 

0.8 ... 8 kg (1.8 ... 17.6 lbs), 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 %) 

NE 43 

Additional output parameter - temperature 

w Processing is made via HART-Multidrop 

co 
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Supplement 

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) 

±3 K 

typ. ±4 K 

Input variable 

Adjustment 

Zero adjustable 

Span adjustable 

-20 ... +95 % of the nominal measuring range 

3.3 ... +120 % of the nominal measuring range 

Recommended max. turn down 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 

-1 ... 10 bar/-100 ... 1000 kPa 90 bar/9000 kPa -1 bar/-100 kPa 

-1 ... 25 bar/-100 ... 2500 kPa 130 bar/13000 kPa -1 bar/-100 kPa 

-1 ... 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 

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 

+15 ... +25 °C (+59 ... +77 °F) 

45 ... 75 % 

860 ... 1060 mbar/86 ... 106 kPa 
(12.5 ... 15.4 psi) 

Limit point adjustment according to 
IEC 61298-2 

linear 

upright, diaphragm points downward 

<0.2 mbar/20 Pa (0.003 psi) 

Temperature 

Relative humidity 

- Air pressure 

Determination of characteristics 

Characteristics 

Reference installation position 

Influence of the installation position 

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= Fperf Fstab 

Fperf = /((FT)2 (FKI)2) 

With 
- Ftotal: Total deviation 

Fperf: Basic accuracy 

- Fstab: Long- term drift 
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FT: Temperature coefficient (influ- 
ence of medium or ambient tem- 
perature) 

FKI: Deviation 

Ambient conditions 
Ambient, storage and transport temperature 
- Connection cable PE 

- Connection cable PUR, FEP 

-40 ... +60 °C (-40 ... +140 °F) 

-40 ... +85 °C (-40 ... +185 °F) 

Process conditions 

The specifications of the pressure stage are used as an overview. The specifications on the 
type 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) -20 ... +100 °C (-4 ... +212 °F) 

- EPDM -40 ... +100 °C (-40 ... +212 °F), 1 h: 140 °C/ 
284 °F cleaning temperature 

- Kalrez 6375 (FFKM) -10 ... +100 °C (+14 ... +212 °F) 

- Chemraz 535 -30 ... +100 °C (-22 ... +212 °F) 

Vibration resistance 

Shock resistance 

mechanical vibrations with 4 g and 5 ... 100 Hz8) 

Acceleration 100 g/6 msg) 

Electromechanical data 

Connection cable 
- Configuration four wires, one suspension cable, one breather 

capillary, screen braiding, metal foil, mantle 

- Wire cross-section 0.5 mm2 (AWG no. 20) 

wire resistance <0.036 Ohm/m (0.011 Ohm/ft) 

Standard length 6 m (19.685 ft) 
co - max. length with VEGADIS 12 200 m (656.168 ft) 

1.1.1 
8) Tested according to the regulations of German Lloyd, GL directive 2. 
9) Tested according to EN 60068-2-27. 

c0 
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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 

Us, <1 V 

Us, <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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Supplement 

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 ps) 

Min. response time 

10 kA 

<25 ns 

Electrical protective measures 

Protection IP 68 (25 bar)/IP 69K 

Overvoltage category Ill 

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 

ID) Deviating data in Ex applications: see separate safety instructions. 
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10.2 Dimensions 

VEGABAR 74 - threaded fitting 

GV 

0 
c\J 

E 
E 
O 
N. 

GI 

(2 1 i/64") 

GG/GN 

GG 

Fig. 12: VEGABAR 74 threaded fitting: GV = G1/2 A manometer connection EN 837, GI = G1/2 A inner GIAA, GG = G11/2 A, 
GN = 11/2 NPT, GM = Gl1/2 A 70 mm, GR = 1/2 NPT inner 'A NPT 
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VEGABAR 74 - hygienic fitting 1 

co 

E 
E 
N- 

E 
E 
U) 

7-7 
0 41,6 mm 

51 mm 

(21/64 ") 

CC 

(1 41/64") 

(3 5/, 6°) 

TA 

CO 

E 
E 
r- 

77* 

co 

E 
E 
U 
co 

o 64 mm 

(2 33/64") 

CA 

11 

7-7 

66 mm 

(219/32 ) 

TB 

SW 46 mm 
(1 13/16") 

(3 5/64") 

LA 

o78mm /o92mm 
(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 

co 

co 
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VEGABAR 74 - hygienic fitting 2 

Fig. 14: VEGABAR 74 KA/KH = cone DN 40, M = DRD, SD/SE = Anderson 3" long/short fitting 
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VEGABAR 74 - flange connection 

d2 

841,6 mm 

(1 41/64 ") 

d4 

k 

D 

EA, FB, FE, FO, FH, Fl d5 

TV, TS 

0 DN PN D b k d2 d4 f R L d5 

EA 40 40 5 29/32" 45/64" 4 21/64" 4x0 45/64" 3 15/32" 1,8 - - 

FB 50 40 61/2" 25/32" 4 55/84" 4x045/64" 41/64" 14,.. - - 

FE 80 40 7 7/8" 15/16" 6 19/64" 8x0 45/64" 5 7/16" 1/8" - 
- 

0 lbs D b k d2 d4 f RL d5 

FQ 1 1/2" 150 5" 1166. 3 14/16' 4x0 5/8" 2 7/8" 1/8" - - 

FH 2' 150 6° 3/4" 4 3/4" 4x0 5/8" 3 5/6* ys. - 

F1 3° 150 7 1/2" 3/4 6 4xo 5/8° 6 1/8 

© DN PN D b k d2 d4 f RL d5 

TV 50 40 6 1/2" 25/32" 4 59/64" 4xo 45/64" 4 1/64" ve ® 1 1/2.. 

TS 80 40 7 7/8" 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 - threaded fitting for paper industry 

Fig. 16: VEGABAR 74 - connection for paper industry: BA/BB = M44x1.25 
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VEGABAR 74 - extension fitting for paper industry 

E 
E 

Lr) 

E 
E 

C 

e 85 mm 
(3 11/32") 

e 14 mm 

(35/54") 

e 48 mm 

(1 57/64°) 

0115mm 
(4 17/32 ") 

FT/EV 

E 

o41,6mm 
(1 41/64.) 

, 

41,6 mm 

E 
E 
co '4' 

E 
E 

E 
E 

64,5 mm 

(2 35/64°) 

I 

(1 41/64') 

115 mm 

(417/32") 

038 mm 

EG 

(1 1/2") 

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 geschutzt 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. 

J114H1,114 npogyktpun dompmbi BETA aaaliiw,ato-rcs no scemy moy npaeakan Ha 

piffl-ennekTyanbHylo CO6CTBeHHOCTb. 

ganbHeViwyro 14Hcbopmagmo cmo-rpwre Ha caViTe http://www.vega.com. 

- "i ta<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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Safety information, Note Ex area 

Safety information 
Please read this manual carefully, and also take 
note of country-specific installation standards 
(e.g. the VDE regulations in Germany) as well 
as all prevailing safety regulations and acci- 
dent prevention rules. 

For safety and warranty reasons, any internal 
work on the instruments, apart from that in- 
volved in normal installation and electrical con- 
nection, must be carried out by qualified VEGA 
personnel. 

Note Ex area 
Please note the approval documents (yellow 
binder), and especially the included safety 
data sheet. 
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Product description 

1 Product description 

1.1 Function and configuration 

VEGADIS 12 is an external connection hous- 
ing with integrated adjustment elements. It is 

connected via the VEGA special cable with 
breather capillaries or a three-wire standard 
cable to the hydrostatic pressure transmitter 
VEGAWELL 72 - 4 ... 20 mA/HART®, 
VEGABAR 74 or VEGABAR 75. VEGADIS 12 

is connected to the supply and signal circuit 
of the pressure transmitter and does not 
require a separate external energy source. 

VEGADIS 12 has the following functions: 
- adjustment of zero, span and ti 

- atmospheric pressure compensation for 
the pressure transmitter 

- measured value display (optional). 

As a standard feature, VEGADIS 12 is 

equipped with an adjustment module for the 
pressure transmitter. The optional display is 

located in the housing cover and is equipped 
with a bar graph and a digital display indica- 
tion. In this version, additional adjustment 
elements for indication scaling are integrated. 

1.2 Types and versions 

VEGADIS 12 without display 

VEGADIS 12 with display 

c?1,-L1 VEEA 

I 

/(2) 
VEGA 

Win 

16.85 
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Product description V;' 
1.3 Technical data 

Standard data 

Materials and weight 
Housing 
Ground terminal 
Display window 
Breather facility 
Weight 

Adjustment and indicating elements 

high-resistance plastic PBT (Polyester) 
stainless steel 1.4305 
Lexan 
PTFE filter element 1) 

approx. 0.5 kg 

Adjustment elements 

Adjustment elements with display 
Display (option) 

Connection 

2 keys, 1 rotary switch 

2 x 2 keys, 2 x 1 rotary switch 
LC multifunctional display with 
- bar graph (20 segments) 
- digital value (4 digits) 
- tendency indicator for rising or falling values 

Cable entry 
Screw terminals 

Adjustment circuit 

M20 x 1.5 (for cable o 5 ... 9 mm) 
for wire cross-section up to 2.5 mm2 

1) 

Connection to 

connection cable 

Cable length 

air permeable and humidity blocking 

VEGAWELL 72 - 4 ... 20 mA/HART®, 
VEGABAR 74 or VEGABAR 75 
VEGA special cable with breather capillaries 
or 3-wire standard cable 
max. 200 m 
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Supply and signal circuit (analogue transmission, 4 ... 20 mA) 

Supply voltage via pressure transmitter 
in conjunction with VEGADIS 12 
- without display 
- with display 
Max. input current 
Range of the current signal 
Max. permissible load 

Load diagram without display 

Load diagram with display 

Protective measures 

12 ... 36 V DC 
17 ... 36 V DC 
150 mA 
3.5 ... 22 mA 
depending on the supply voltage 
(see load diagrams) 

E 

o 900 
_ 

-2 600 
0 

300 

12 

700 

0 
-7, 500 

D 

300 

100 

18 24 30 36 

Voltage of the external energy UH in Volt 

18 24 30 36 

Voltage of the external energy LJ, in Volt 

Housing 
Protection class 
Overvoltage category 

Ambient conditions 

IP 65 1) 

III 

III 

Ambient temperature 
- VEGADIS 12 -40°C +85°C 
- VEGADIS 12 with display -20°C ... +70°C 
Storage and transport temperature -40°C ... +85°C 

1) Maintaining the housing protection IP 65 requires the use of a seal in the cable entry fitting to the cable. If 

the supplied seal does not fit, the customer has to provide a suitable one. 

6 VEGADIS 12 
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1.4 Approvals 

If a pressure transmitter or the external housing is used in hazardous areas, approved ver- 
sions should be used. 

The respective official documents (test reports, test certificates and conformity certificates) 
must be noted for these applications. These are supplied with the respective instrument. 

General approvals 
VEGADIS 12 CENELEC EEx is IIC 

CE conformity C E 

The external housings VEGADIS 12 or VEGADIS 12 Ex meet the protective regulations of 
EMC (89/336/EWG) and NSR (73/23/EWG). The conformity has been judged acc. to the 
following standards: 
EMC Emission EN 50 081 

Susceptibility EN 50 082 
NSR EN 61 010 

NAMUR regulations 
Full compliance with NAMUR regulations NE21, May 1993. 

VEGADIS 12 7 
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Product description, mounting 

1.5 Dimensions 

without display 

with display 

2 Mounting 

38 72 

VEGADIS 12 can be mounted in the following ways: 
- on carrier rail 35 x 7.5 acc. to EN 50 022 
- on mounting sheet or to the wall. 

In case of vertical wall mounting, the cable entry must point downwards to avoid moisture 
ingress. 

If VEGADIS 12 is additionally used for atmospheric pressure compensation for the pressure 
transmitter, the following must be noted: 
- there must be the same atmospheric pressure on the breather facility as on the vessel 
- the breather facility must not be clogged or dirty. 
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Electrical connection 

3 Electrical connection 

3.1 Connection instructions 

VEGADIS 12 is connected to the supply and 
signal circuit of the pressure transmitter and 
does not require a separate external energy 
source. 

Block diagram 

Pressure 
transmitter 45' 

VEGADIS 
12 

Option: 
Display 

External 
energy 
source 

// 

The electronics in the pressure transmitter is 
designed in two-wire technology and re- 
quires a supply voltage of 12 ... 36 V DC, 
with display 17 ... 36 V DC. Supply voltage 
and current signal are led via the same two- 
wire connection cable to the connection termi- 
nals. The third cable between pressure 
transmitter and VEGADIS 12 is used for 
transmission of the adjustment data. 

The external energy is provided via a sepa- 
rate power supply unit: 
- power supply unit, e.g. VEGASTAB 690 
- processing unit with integrated DC current 

source (e.g. active DCS input) 

Make sure that the external energy source is 
reliably separated from the mains circuits 
acc. to DIN VDE 0106, part 101. The above 
mentioned VEGA instruments meet this re- 
quirement and protection class III is therefore 
ensured. 

The external energy source must deliver a 
terminal voltage of at least 12 V or 17 V to the 
transmitter. The actual terminal voltage on the 
transmitter depends on the following factors: 
- output voltage UH of the external energy 

source under nominal load. 
- load resistances of the instruments in the 

current circuit. 

For electrical connection in general, the fol- 
lowing points should be given attention: 
- The connection must be made according to 

the national installation standards (e.g. in 

Germany acc. to the VDE regulations). 
- To avoid damage of the electronics, the 

terminal voltage must not exceed 36 V. 

- The connection elements have built-in pro- 
tection against polarity reversal. 

- The wiring between pressure transmitter 
and VEGADIS 12 or between VEGADIS 12 

and the power supply can be made with 
standard three or two-wire cable. 

- If strong electromagnetic interferences are 
expected, screened cable is recom- 
mended. The screening must be made on 
both ends. For use in Ex areas, the installa- 
tion regulations must be noted. 

- If overvoltages are expected, we recom- 
mend the installation of VEGA overvoltage 
arresters. 

- A seal fitting the cable must be used in the 
cable entry. 
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Electrical connection 

3.2 Wiring plan 

VEGADIS 12 without display 

Pressure transmitter with 
direct cable outlet 

Suspension cable 
Capillaries 

br + 

Screen 

VEGADIS 12 

VEGADIS 12 

r 

bl 

ge 

External energy 
source 
12 ... 36 VDC 
4 ... 20 mA 

Control instru- 
ment 4 ... 20 mA 
measurement 
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Electrical connection 

VEGADIS 12 with display 

Pressure transmitter with 
direct cable outlet 

Suspension cable 
Capillaries 

br 

Screen 

VEGADIS 12 

VESA 

fiiii u: II 11 It1 lid ill IP_ 

Display 

rt 

+ External energy 
source 

- 17 . 36 VDC 
4 .. 20 mA 

WS 
VIO 

Or 

'Co 
0.1.11 

+ Control instru- 
ment 4 ... 20 mA 

- measurement 
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Setup 

4 Setup 

4.1 Adjustment elements 

Rotary switch: 
Select the 
requested 
function 

Adjustment for 
pressure transmitter 

Key "+": 
Change value 
(rising) 

Key 
Change value 
(falling) 

Adjustment system (trans- 
mitter) 

Choose the requested func- 
tion with the rotary switch. 
With the "+" and "-" keys you 
modify the signal current to 
the requested values or set 
the suitable integration time. 
Set the rotary switch to posi- 
tion 'OPERATE". The set val- 
ues are transferred to the 
EEPROM memory and remain 
there even in case of voltage 
loss. 

4.2 Adjustment and indicating elements (version with display) 

Key 
Change value 
(rising) 

Adjustment for 
pressure transmitter 

Adjustment system (trans- 

Adjustment for mitter) 
display (see section 4.1) 

Key "+*: 
Change value 
(raising) 

Rotary switch: Rotary switch: 
Select requested Select requested 
function function 

Key' --: 
Change value 
(falling) 

Tendency indication 

Bar graph 

Key "--: 
Change value 
(falling) 

Adjustment system (dis- 
play) 

With the rotary switch you 
choose the requested func- 
tion. 
With the "+" and "-" keys you 
change the display indication 
to the requested values or set 
the suitable decimal point. 
Then set the rotary switch to 
position "OPERATE". The set 
values are transferred to the 
EEPROM memory and remain 
there even in case of voltage 
loss. 

Digital value: 
- 4 digits as well as sign and decimal point 
- individual scale from -9999 ... +9999 

12 VEGADIS 12 

SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS942 Active 10/12/2014 Page 260 of 333



Setup 

4.3 Adjustment of the transmitter 

Adjustment 

To adjust the beginning of the measuring 
range and end value of the measuring range, 
connect an ammeter to terminals 10 and 12. 
The measured value is identical to the output 
current. 

1 Adjust zero 
(vessel empty) 
Set the rotary switch to zero. 
Set a current of 4 mA by pushing the "+" 

and "-" key. 

2 Adjust span 
(max. vessel level) 
Set the rotary switch to span. 
Set a current of 20 mA by pushing the "+" 

and "-" key. 

Adjustment range of the measuring range 
final value: 
3.3 % 120 % of nominal range 

Adjustment instructions: 
- A modification of the beginning of the 

measuring range does not influence the 
adjusted span. 

- It is also possible to adjust currents for 
partial fillings, e.g. 8 mA for 25 % and 
16 mA for 75 %. The electronics then calcu- 
lates automatically the current values for 
0 % and 100 % (only possible with a delta 

3 %). 
- The current value first changes in steps of 

6 pA steps, then after approx. 10 sec. of 
pressing, in steps of about 300 pA. 

- If the current values react to the key press- 
ing with a time delay, this can have two 
reasons: 
- the last adjustment was carried out with 

a level considerably deviating from the 
actual level. 

Integration time 

An integration time ti of 0 ... 10 sec can be set 
for damping level fluctuations. 

Procedure: 
Set rotary switch to 
By pushing the "2 key 10 times, make sure 
that the integration time is set to 0 sec. 
For every 1 sec requested integration time, 
push the "+" key once. 

The integration time is the time required by 
the current output signal to reach 90 % of the 
actual level after a sudden level change. 

4.4 Scaling of the indication 

The display provides the current values 
4 ... 20 mA as bar graph and as digital value. 

Bar graph 
At 4 mA no segment of the bar graph ap- 
pears, at 20 mA all segments appear. This 
assignment is fixed. 

Digital value 
The digital value can be scaled individually 
between -9999 ... +9999 via the adjustment 
module. 

1 Adjust zero 
Set the rotary switch to zero. 
Set the requested value, e.g. 0 by pushing 
the "+" and "-" key. 

2 Adjust end 
Set the rotary switch to end. 
Set the requested value, e.g 1000 by 
pushing the "+" and "-" key. 

3 Adjust the decimal point (point) 
Set the rotary switch to point. 
Set the requested values, e.g. 8888 (no 
decimal point) by pushing the "+" and "-" 
key. 

VEGADIS 12 13 
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Diagnostics 

5 Diagnostics 

5.1 Maintenance 

VEGADIS 12 is maintenance-free. 

5.2 Failure rectification 

In case of an instrument failure, please check 
the following: 
- the atmospheric pressure compensation 
- the electrical connections and components. 

Check atmospheric pressure compen- 
sation 
First of all open the housing cover. The indi- 
cated measured value must not change. 
However, if the indicated value changes 
nevertheless, the compensation of the atmos- 
pheric pressure is not ensured. Please there- 
fore check: 
- the breather facility on the housing 
- the capillaries in the special cable. 

Note: 
There must be always the same atmospheric 
pressure on the breather facility as on the 
open vessel. 

Check electrical components 

Terminals 
VEGADIS 12 

Voltage Current 
External energy 
source 

Current 

Instruction for Ex applications 
Deviating from the previous assignment, the 
terminals 10 and 12 are here used for brief 
connection to a certified, active, floating (max. 
value: 470 mW) or to an individual passive, 
floating measuring instrument. For connec- 
tion, the regulations for wiring of intrinsically 
safe circuits (measuring instrument, supply 
and signal circuit) must be noted. 

Voltage 
- Check the terminal voltage on VEGADIS 12 

(must be at least 12 V DC or 17 V DC with 
display). 

Current 

Current value Condition 

3.8 ... 20.5 mA standard range for output 
current 

0 mA signal cable interrupted 

< 3.6 mA electronics or pressure 
sensor element defective 

22 mA electronics or pressure 
sensor element defective 

14 VEGADIS 12 
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VEGA Grieshaber KG 
Am Hohenstein 113 
77761 Schiltach 
Germany 
Phone (0 78 36) 50 - 0 

Fax (0 78 36) 50 - 201 
E-mail info@de.vega.com 
www.vega.com 

ISO 9001 

VEGAQ CE 
All statements concerning scope of delivery, application, practical 
use and operating conditions of the sensors and processing sys- 
tems correspond to the latest information at the time of printing. 

Technical data subject to alterations 
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SP, Reliability, Improvement, Project, SSM089-Standard Fixed Speed Sewage Pumping Station Commissioning Plan Commissioning Plan 

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 cut-over 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. Fully commission Pump #1 on the new switchboard to operate in "Local" and "Remote" modes. 

PUMP #1 IS NOW RUNNING THE STATION FROM NEW SWITCHBOARD 

9. Connect Pump #2 to the new switchboard and fully commission on the new switchboard to operate 
in all modes. 

10. Complete the Site Acceptance Test (SAT) including all pump, 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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SP, Reliability, Improvement, Project, SSM089-Standard Fixed Speed Sewage Pumping Station Commissioning Plan Commissioning Plan 

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. 

/ / 

2.2 CONCRETE SLAB EXTENSION 
Contractor Task Result 

Confirm the concrete slab extension is complete including all necessary conduits. OK 0" 

2.3 SUPPLY AUTHORITY 
Contractor Task Outcome 

The relevant supply authority has been organised to install the metering into the 
New Switchboard. 

Company 

Booked for / / 

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 directlyylqw electrical tran s m i s s i o n lings. 9/ " --i (r).4..../1---A- p_3 e--"it---4- 4 6-N- /c:- 

Location 

Antenna dir. 

OK 13---- 
, / 

j° 
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). 

Calibration sheet to be supplied with AS BUILT drawings. OkPA to kPA 

Installed OK / 
Range (m) to_(m) 

2.6 TEMPORARY GENERATOR SIZE 
Contractor Task Completed 

Note the kW of each pump. Pump #1 kW 

Pump #2 kW 
Determine the type of generator and size of pump starter required Genset Size kVA 

Date Booked 

Delivery Date 

Delivery Time 

/ 

/ 

/ 

/ 

Electrical Contactor's Supervisor 

Name. Date: 

Signature: 
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SP, Reliability, Improvement, Project, SSM089-Standard Fixed Speed Sewage Pumping Station Commissioning Plan Commissioning Plan 

3 CHANGE OVER WORKS 
The following sequence of works that must be carried out in order. 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_, STEP 1 - INSTALL TEMPORARY PUMPING SYSTEM 

3.1.1 Register with Control Room 

Contractor Task Outcome 

Namelf 
CRO: 

Time: 

j-- , .. 

' ,c 4/ 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 a contact name and number 
and ask that he contact you if any level alarm is activated on site. 

,-- 7 . /S 4'-.1 

3.1.2 Existing Switchboard Parameters 

Contractor Task Outcome 

Ensure that the station is fully functional (pump can run) OK 

Record the direction of the installed antenna for later reference. fr'61'7 7 6'1/4,14146 d).---41-°14-f /9°4 

Record the kWhr meter serial numbers. # 

Record 3 phase motor currents Pump #1 

Pump #2 

Ld'rV. /O ic. 
J 

. 

.& t)!,. 1A/. /6 W. /'' 
Record pump rotation Mains Supply 

Pump #1 

Pump #2 

C'wise B) Anti C'wise 

0 
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. OK 7 
Position fire extinguisher and oil spill bund as per risk analysis. OK [27 
Connect the temporary pump controller to the generator and test connection (ie 
point to point to confirm correct connection) OK 0, 
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 DV' 
Install the backup audible and visual alarm system (powered by separate 
battery). Test electrodes back to temporary pump controller to confirm operation. 

OK MX- 
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 0, 
Start the generator and measure the 3 phase volts and record the phase 
rotation. 

C'wise (R Anti C'wise 

0 

Electrical Contactor's Supervisor 

Name. rlAYTIL- Oate: e?v 

Signature: X, 

BW Commissioning Manager 

Name. Date: 

Signature: 
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SP, Reliability, Improvement, Project, SSM089-Standard Fixed Speed Sewage Pumping Station Commissioning Plan Commissioning Plan 

3.2 STEP 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 eV-- 
Disconnect Pump #2 from the existing switchboard and remove the power and 
control cables from the switchboard. 

OK 121- 
Connect Pump #2 power and control cables to the temporary pump controller. 

Electrically test Pump #2 to temporary ry pump controller connections. 

the existing switchboard to "Local" and stop Pump #1. "Local" OK 

Pumping System: (Confirm Pump Direction) Manual Test of Temporary 
Manually start the submersible pump and closely monitor wet well level to confirm 
that the level is dropping. When confirmed, stop pump. 

TIME: 

OK 

OK 17.------- 
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. 

3.3 STEP 3 - DISCONNECT EXISTING SWITCHBOARD AND REMOVE 

3.3.1 Contact Control Room 

Contractor Task Outcome 

Call the Control Room Operator (CRO) and advise that you are going to remove 
power to the switchboard and that he will lose communication with the site. 

Record the CRO's office code and the time of the call. 

Name: 

CRO: 

Time: 

3.3.2 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 l3-- 
Disconnect Pump #1 from the existing switchboard and remove the power and 
control cables from the switchboard and place near the temporary system so as to 
enable a quick changeover for Pump #2 if required. 

OK CY- 

Isolate main incomer at the switchboard. Ensure all secondary sources of power (ie 
on site Generator) are also isolated. Confirm there is no load. OK 7. 
Remove primary 3-phase fuses from power pole. Lock fuses in lockout box as per 
BW Isolation and Lock Out procedure. OK 

Disconnect mains cable from the switchboard. OK 

Disconnect all all other control and communication cables and remove OK Ilz 
Remove the existing switchboard away from job site. OK Or 

Electrical Contactor's Supervisor 

Name- Date: 6 

Signature: 

BW Commissioning Manager 

Name- Date: 

Signature: 
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SP, Reliability, Improvement, Project, SSM089-Standard Fixed Speed Sewage Pumping Station Commissioning Plan Commissioning Plan 

3.4 STEP 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) mains and earth as per the 
contract. 

New 12- 

Existing 

Record the cable insulation resistance of the 3 phases A lac' 1.-- Megohm 

B).ct, t- Megohm. 
C 20:1 -r- Megohm 

Record earth resistance 2. Og_ ohms 
Point to point phase continuity R to Ll OKka----- 

W to L2 OKI2e2 
B to L3 OK 

3.4.2 Install Supply Authority Metering 

Task Outcome 

In . I- - - T hr Meter 
OK 

3.4.3 Energise New Switchboard 

Contractor Task Outcome 

Retrieve mains 3-phase pole fuse m lock out box as per BW Isolation and Lock 
Out procedure. 

OK 19.-- 
Ensure new switchbo- main incomer is turned "Off". OK 

Install the 3- -se pate-Ttises. 

Pt /(ok../ OK Igi--7 

Tu on mains switch OK 

Check 3 phase voltages 
AB 

BC 

CA V 

Check phase rotation and e ure it is the same as determined earlier. OK 

Check MEN connecti... OK 

Electrical Contactor's Supervisor BW Commissioning Manager 

)7 
Name- Date: Name- Date: 

Signature: Signature: /1 /. 
Doc Id: 006142V Active Date: 2 November 2007 

Printed: 12/08/2008 Owner. Alex Witthoft 

Note: Printed copies of this document should be verified for currency against the published electronic copy. 

Brisbane Water Confidential 

SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS942 Active 10/12/2014 Page 273 of 333



SP, Reliability, Improvement, Project, SSM089-Standard Fixed Speed 

3.5 STEP 5 - CONNECT PUMP #1 TO 

Sewage Pumping Station Commissioning Plan Commissioning Plan 

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. OK 

Isolate submersible Pump #1 and Pump #2 at the new switchboard, as per BW 
Isolation and Lock Out procedure. 

OK fL(*- 

Via the MERACHAL plug in sockets provided on the switchboard reconnect the 
power and control cables for Pump #1 (the pump that is not connected to the 
generator set) If VFD connection is direct connect. 

OK*---- 

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 E(.- 

De-isolate this now connected Pump #1. Check the rotation by bumping the pump 
On / Off via the local "Emergency Start" switch. OK 0 

Check the 3 phase motor current and compare with original readings. 

PUMP #1 Can now be run in an emergency under the control of the new 
switchboard. 
When checking is complete - Isolate Pump #1 

/, 0- 
A 76, '6 Amps 

B 7g" K Amps 

C /b 'r. Amps 

De-isolate Pump #2 so that the station is again under the control of the 
temporary switchboard. OK 191, 

3.6 STEP 6 - CONNECT FIELD INSTRUMENTATION TO NEW 
SWITCHBOARD 

3.6.1 Field Devices 

Contractor Task Out V 
Install and connect the hydrostatic level probe to the transmitter OK to Mtrs 

Connect the delivery pressure probe to the transmitter OK U/0 I to Mtrs 

Install and connect the Multitrode LR3 wet well high level relay Probe OK c:',efikLI Mtrs 

Install and connect the Multitrode SIR surcharge imminent level relay Probe OK at 2 -c....5 Mtrs 

Connect the moisture in oil sensor for each pump (sites with option A only) i,'v"t6C OK N/A cir- 
Connect the moisture in stator for each pump (sites with option B1 only) V.^ OK N/A r27- 
Connect the motor bearing temperature for each pump (sites with option B2 only) it/A- OK N/A 12r- 

Connect the reflux valve micro switch for each pump (sites with option C only) rf/A" OK N/A 

Connect the the upstream manhole surcharge imminent probe (sites with option D only) /VAN( N/A IX"- 
Connect the Multitrode LR2 sump pump start/ stop probes (sites with option E only) OK y N/A 

Connect the Multitrode LR4 sump pump high/trip probes (sites with option E only) OK 2''' N/A 

Connect the sump pump (sites with option E only) OK N/A 12!: 
Connect the generator 10 cables (sites with option F only) OK N/A Br - 
Connect the thermistors for each pump (sites with option I only) OK N/A 12-"--- 

Electrical Contactor's Supervisor 

Name- 

Signature: 

=7 - 

BW Commissioning Manager 

Name- Date: 

Signature: 

Doc Id: 

Printed: 

Note: 

006142/ Active Date: 2 November 2007 

12/08/2008 Owner: Alex Witthoft 

Printed copies of this document should be verified for currency against the published electronic copy. 

Brisbane Water Confidential 

SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS942 Active 10/12/2014 Page 274 of 333



SP, Reliability, Improvement, Project, SSM089-Standard Fixed Speed Sewage Pumping Station Commissioning Plan Commissioning Plan 

3.6.2 Install Generator Mains (For Sites with Permanen erators) 

Contractor Task Outcome 

Record insulation resistance of the 3-phases A Megohm 

B Megohm. 

Megohm C 

Record earth resistanc ohms 
Point to point phase continuity R to L1 

W to L2 
B to L3 

°K 
OK 
OK 

3.6.3 Radio Antenna Installation 

BW Programmer Task Outcome 

Install new mast with Antenna, orientate antenna to the position determined in 
section 3.1.2 connect coaxial cable plugs. 

, 
II 

OK ./' , A-- i 
3.6.4 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 

OK 

3.7 STEP 7 - COMMISSIONING PUMP #1 

BW Programmer & Contractor Task Outcome 

Before doing 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 

At this stage the 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 (Pump #1 Only) 

OK-21"..--- 

OK Ler---------- 
Once Pump #1 has been commissioned, leave the new switchboard in control 
of the site operating under "Remote" control. 

Electrical Contactor's Supervisor 

Name- 

Signature: 

BW Commissioning Manager 

Date: Name. Date: 

Signature: 
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SP, Reliability, Improvement, Project, SSM089-Standard Fixed Speed Sewage Pumping Station Commissioning Plan Commissioning Plan 

3.8 STEP 8 - CONNECT PUMP #2 AND COMMISSION 

3.8.1 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 12K 

Shut down the generator and disconnect Pump #2 from the temporary switchboard OK Er 
Ensure Pump #2 circuit breaker at the new switchboard is still isolated and locked 
out as per BW Isolation and Lock Out procedure. 

OK Er- 
Via the MERACHAL plug in sockets provided on the switchboard, connect the power 
and control cables for Pump #2. OK L'!' 

De-isolate this now connected submersible pump. Check the rotation of this 
submersible pump by bumping the pump On / Off via the local "Emergency Start" 
switch. 

,,,.-- 
OK n 

Check the 3-phase motor current and compare with original results. 

PUMP #2 Can now be run in an emergency under the control of the new 
switchboard. 

zz. 
A 74'" 'd- Amps 

E3/ . i" Amps 

C/1' ' r Amps 

3.8.2 Commissioning of Pump #2 

BW Programmer & Contractor Task Outcome 

Before beginning the next step ensure that the well level is between "Start and 
Stop" level and Pump #1 is not running. (Station under the control of the new 
board) 
Isolate Pump #1 to prevent it from running during the next test. 

OK EK- 

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 - (Pump #2 Only) 

OK rir-- 

Once Pump #2 has been commissioned, de-isolate Pump #1 and leave that 
new switchboard in control of the site operating under remote control with 
both pumps able to run 

OK 7 
3.9 SUGGESTIONS FOR IMPROVEMENT 
Suggestion Recommended By 

Electrical Contactor's Supervisor 

Name. 

Signature: 

Date: 

BW Commissioning Manager 

Name. Date: 

Signature: 
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SP, Reliability, Improvement, Project, SSM089-Standard Fixed Speed Sewage Pumping Station Commissioning Plan Commissioning Plan 

3.10 STEP 9 - COMPLETE TESTING 

3.10.1 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 OK 
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 

Check operation LR3 with probe to prove RTU and probe OK 

Seal conduits with denso and grout under switchboard. OK I9 

Check Energex Phase Fail Input. OK 1;17 
Confirm automatic control of pumps. OK 

Check Parameter 203 of Soft Starter is a positive value OK 

Confirm correct operation of all door locks OK 

Confirm Operation & Maintenance Manual left on site. OK 

3.10.2 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 

3.10.3 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 

irip2.-7 

Note: If there is a problem with finishing the work due to unforeseen circumstance 
refer to the Risk Analysis attached. OK 

3.10.4 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: 

.BW Commissioning Manager 

Name. Date: 

Signature: 

Doc Id: 006142 

Printed: 12/08/2008 

Note: Printed copies of this document should be verified for currency against the published electronic copy. 

Active Date: 09/Aug/2007 

Owner: Alex Witthoft 

Brisbane Water Confidential 
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SP, Reliability, Improvement, Project, SSM089-Standard Fixed Speed Sewage Pumping Station Commissioning Plan Commissioning Plan 

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, / / 

BW Commissioning Manager 

Name. Date: 

Signature: 

Doc Id: 006142 Active Date: 09/Aug/2007 Brisbane Water Confidential 

Printed: 12/08/2008 Owner: Alex Witthoft 

Note: Printed copies of this document should be verified for currency against the published electronic copy. 
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J. & P. RICHARDSON INDUSTRIES PTY. LTD. 
A.B.N. 23 001 952 325 Lic. No. 756 DOCKET No. 

ELECTRICAL CONTRACTORS and ENGINEERS 
TELEPHONE: 3271 2911 (All hours) 114 CAMPBELL AVENUE - WACOL, BRISBANE 0 4076 

CUSTOMER: 

CC- 

ADDRESS: 
0 (A,Ne 4,0 

DAY: 5A1 
DATE: \10 / / or- 
EMP. No. 9_02/ 

6815 

7--) JOB NUMBER 

(C/NHOMSI 

2_ O 
WORK START TIME 

NORMAL 

RISK MANAGEMENT HAS BEEN CARRIED OUT IN ACCORDANCE WITH: RISK ASSESS c AFETY PLAN 

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

Good Work Practices, Our Quality Goals & to Customer's Satisfaction. 

P 

c-Di/--,;\, Inn 

11-H u)- o,ILJ,, / 62,41/4-11-y cvcp 

p 44/4-tz ck- , /7,f 
4 0A-040 4- IAA/ "IS tc73 

Pin -f.. /3 
*-ZIA fa/ I 

t/VO Cw.re, 

Customer's Authorisation eit . 

for live work: 

Customer's Signature Employee Si (-- 
WORK 

TRAVEL 

W 0 6 ao To /9a0 
T To 

eita) 1:09.0 
To 

h I m REPORT PROMPTLY ANY 

CONDITION LIABLE TO 

,- CAUSE AN ACCIDENT 

_ REMEMBER 
b 

YOU ARE.-RESPONSIBLE 

FOR YOUR SAFETY 

C_O e"-.4 /1..t.C7e-ie2 

To 

To 

,IBS. MIN. UNITS 

3Q /3: - 
SERVICE CALL - APP BY - ENDORSEE- 

CALL OUT - COST SECTION - 
SERVICE 

FOLLOW UP CA SS 

DRIVER FATIGUE MANAGEMENT 
UNIT No. Over 12 Tonne GVM 

Driving Time Driving Time Total 
Hours Start Finish Start Finish 

Form No. F1024/4 May 08 C Copyright 2006 

CERTIFICATE OF TESTING & SAFETY 

I certify that the electrical work listed has been tested in accordance with the 
prescribed procedure and that such work complies in every respect with the 
requirements of the Electrical Safety Regulation 2002. The electrical equipment 
listed to the extent that it is affected by the above electrical work, is electrically safe. 

Certificate of Competency No: 

Signature of Electrical Worker: 

5 ?77cx 
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J. & R RICH DS N DUSTRIES LT 

ELECTRICAL 
INSTALLATION AND 
MAINTENANCE 

24 HOUR 
BREAKDOWN 
SERVICE 

POWER 
RETICULATION 

SWITCHBOARD 
DESIGN AND 
MANUFACTURE 

ELECTRICAL 
ENGINEERING, 
PROCESS 
SOFTWARE AND 
DESIGN SERVICES 

SHEET METAL 
FABRICATION 

MUNICIPAL 
PUMPING 
INSTALLATIONS 

HIGH VOLTAGE 
INSTALLATIONS 

A C.N. 001 952 325 

114 CAMPBELL AVENUE, WACOL, BRISBANE, OLD. 4076 
Telephone: (07) 32712911 - All Hours 

Facsimile: (07) 3271 3623 
ELECTRICAL CONTRACTORS & ENGINEERS 

INDUSTRIAL - COMMERCIAL - MINING 

CERTIFICATE OF COMPLIANCE 

CONTRACT NUMBER BW.70103-06/07 
ORDER No: 70103-001 
JPR JOB No: C25200 

CONTROL PANEL FOR SP126 
DRAWINGS 486/5/7-0039-000,-001,-002,-003,-006,-007,-008,-009,-010,-011, -012,- 

014,-015,-016,-017,-018,-019,-020,-022,-023,-024 AMEND. B 

J&P Richardson Industries Pty. Ltd. certify that the above listed control panel has been 
tested in accordance with the job specification and the as built drawings on the date 
recorded on the quality assurance documentation for this control panel. 

Yours faithfully, 
J & P RICHARDSON INDUSTRIES PTY LTD 

D.WEDLEY 
ASSISTANT/SWITCHBOARD MANAGER 

GOLD COAST PH: (07) 5591 6340 SUNSHINE COAST PH: (07) 5476 5133 TOOWOOMBA PH: (07) 4659 9900 

A Family owned company providing Electrical Services since 1958." 
cnoite C (17= 
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20081 & P RICHARDSON INDUSTRIES I7D 

J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 

E-mail: jpr@jpr.com.au 

SWITCHBOARD & SHEETMETAL INSPECTION REPORT 

Form No. F1017/3 

Customer Name: eels g44).6 ki1/4i4,.rA.,_ Job No: C 2_3-'200 
Item: 
SEw,A5i P/s 56 Pi.Z 

Drawing No: 

ee 4- -C 2S-200/40) A; 112,43 

TASK 
PRODUCT 
DETAIL 

INSPECTED 
BY 

DATE 
PASS / 
FAIL 

CORRECTIVE ACTION 
REQUEST OR 
COMMENTS 

Design Documents D \,...1 /S7 Z , 
Drafting Documents -i /s/2 
Sheetmetal 

(Refer F1018 for details) 

Switchboard ',L- 3 f P 
Doors 4/3 P 

Cell/Panels ,y9 /------- A - at- 
Painting 

Process 

Min DFT (40 STD) 

Cure Test 

Colour Exterior 

Colour Internal 

Colour Panels 

Powder tWat. 

I 
fit s r 34? e 6 Alb. 

11, s r 4 e. /1.:/ !.9 071) 

Vi 14 I 7- & 

Cubicle Erection 7-3'a 1915- 

Electrical Fitout 
(In accordance with drawings) 

pg/44 
11. Zfitkii:55' 0".4'.4 e. -. 

Inspection & Test 

(Refer to F1019) 

E,,,),,,/- 2/Mos-- Ai 5 

Packing /77,17;7" 
Comments: 

,e7...(7-Z.A.-^-Jo - / <5, .4-'-ft-', 2-- / AL) e-,'N.- re.)1, ".-e-._( 
-/- 9077,-0,___ i e".."- .4.ecir7- e". 

au, ,12fp.k_r 06 

$iiiV446:sa/Q7Elzi,,71kfliiitfielu:te;4fit?!-IP:P./.**1;:thihe ne-1:P00.11,010Pe.-110/t1,11404,sjiA#4i0/4)! ' . " 
s 

1 

Affix Status Here: - 

Yellow Awaiting Inspection 

Green Inspection & Test Passed 

Red Inspection & Test Failed, Awaiting Rectification -. '1,4 

SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS942 Active 10/12/2014 Page 281 of 333



J. & P. RICHARDSON INDUSTRIES PTY. LTD. 
114 Campbell Avenue, WACOL QLD 4076 

Pb: (07) 3271 2911 - Fax: (07) 3271 3623 
E-mail: jpr(4)jpr.eom.au 

SWTTCFEBOARD / SITEETmETAI, 
INSPECTION CITF,CICIJST 

Form No. F1018/2 

CLIENT: afz/s4 34A-i WA-riz! JOB NO: 5#2,6X19 0 
PRODUCT DESCRIPTION: ". DRAWING & SCHEDULE NUMBERS 

607 C ; 5,9 9 0 Ao -613 E'1/4C 4E 6p/ 587 5P/62.6 
- i 

CONSTRUCTION 
QUALITY 

COMPLIANCE 
WITH DRAWINGS REMARKS OR 

GOOD POOR YES NO 
ACTION 

1. . Folds 7 
2. Welds 7 
3. Edges / File . 

4. Gauge / 
S. Material 

6. Ventilation Openings / Filter Bracket / 
7. Equipment Mounting Arrangement V 

8. Doors Stiffened / 
9. Escutcheons and Lexan Covers 7 
10. Cable Saddles 

11. Grinding i 
12. Door Stays Fitted b/ 

13. Earth Studs / 
14. Rubber Retainer PIP 

15. Drawing Holder 

16. Hat Sections 

17. Locking Bars Fitted / 
18 External Crevice Welded and Ground / 
19. Legend Cards 

20. Generql Conditions Satisfactory I 
21. Cabinet Clean / 
22. slab Name and Number Marked 

INSPECTED di/ DATE: L4 -095 -(....? BY: C) 

AFFIX STATUS HERE Yellow 
Green 
Red 

Awaiting Inspection 
Inspected/Tested Passed 
Inspected/Tested Awaiting Rectification 
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J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 

E-mail: jpngpr.comau 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
INDIVIDUAL DRIVES 

Form No. F1019/8 

Page 2 of 6 

Customer Name: ig fl; 5 Lc( r) Dui) for 
Project: Yt2i../1/1V 1 R Loa 01 c P (d c i P P i 'sip cfCefibt7 eg 
JPR Job No: C 2_ c 2_ Me, Item: P. ..-ra 5,,t--,d._, 
Constructed by: nik 4-,24-te Tested by: &--$15 (", at^ !Date: 7../ fitt eg-- 
wilehm /Jr __ciyitlij.ii7iii 15figji ings, DoyiifFizt. S:p::ifit,:piiiyr -""- 
Main Functional Unit/s: Qty Size Fuses/O/L 
Fuse Fittings Qty -.0/ Size _....-- Fuse Size /- 
Circuit Breakers Qty Size 0/L 
Neutral Reqd Size ID 
Earthing Checked ...--- Size ....--- 
C.T.s Qty Rating Function 
Torroid Qty Rating Function 
Meters Qty Rating Function 
Contactors Qty Rating Voltage 
Overloads Qty Rating Function 
Relays Qty Rating Voltage 
Timers Qty Rating Voltage 
Control Switches Qty Rating Function 
Push Buttons Qty Rating Function 
Pilot Lights Qty Rating Voltage 
Transformer/DC Supply Qty .- Rating ,- Voltage ...--- 

ATT Qty Rating Function 
VFD Qty Rating Function 
Soft Starter Qty Rating Function 
Terminals Qty 0.-- Size -.0- ID .,...-- 

Engraving Qty .,-- Size ...0.-- ID ..-- 
Cabling Type .0-- Size .- ID 0.-- 
Busbars Type Size ID 
Escutcheons / Shrouds Type 0- Material ,..- IP rating ..---- 

Earth Leakage Unit Qty Size Function 
Remote I/O Unit Qty Size Function 
:Geikr4/ Iaeck /,,i4r 

IP Sealing Rating 
Door Latches Qty ...- Type ..-- Operation ..-- 
Ventilation Required Type Operation 
Circuit Schedule Required Fitted Checked 
Terminal Tightness Power Control .- Result .0-- 
Polarity Check R - R W - W B - B 

Continuity Check R- R W- W B- B J N- N 1 

Partially Checked Circuits - Point to Point 

I 

ritV10 N. 
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J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 

E-mail: jpr(aljpr.com.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
INDIVIDUAL DRIVES 

Form No. F1019/8 
Page 2 of 6 

Customer Name: Re) c k.evf e Li.410.- 
Project: Yt.2t./$ - 6 A. tr, i ol 
JPR Job No: C- 2- 5-2- 00 5'4, (4,,.,7ef 64E04_5 lc, if;,1,-, SY 0-.6 

Item: -Goi&e..-:c.,a;., -I-tic, 
Tested by --- "--_,,,, Ri- ]Date: .2.. / i 0 s- Constructed by: NA, 1..e, ...4. tip. 

rffetWee r;i T020 ,i_ChiPiRliii,g) SY-10.1si 1511.efiegPI! - 

Main Functional Unit/s: Qty Size Fuses/O/L 
Fuse Fittings Qty _- Size --- Fuse Size ...--- 
Circuit Breakers Qty Size 0/L 
Neutral Reqd Size ID 
Earthing Checked .....--- Size -.0- 
C.T.s Qty Rating Function 
Torroid Qty Rating Function 
Meters Qty Rating Function 
Contactors Qty Rating Voltage 
Overloads Qty Rating Function 
Relays Qty ..---- Rating .0-- Voltage 
Timers Qty .0/ Rating -0-- Voltage ,..--- 
Control Switches Qty ....-- Rating ----- Function .0-- 
Push Buttons Qty Rating - Function ,---- 
Pilot Lights Qty ..-- Rating ..-- Voltage ...- 
Transformer/DC Supply Qty .----- Rating --- Voltage --- 
ATT Qty Rating Function 
VFD Qty Rating Function 
Soft Starter Qty Rating Function 
Terminals Qty .0- Size .--- ID 
Engraving Qty --- Size -- ID .. 
Cabling Type 0.- Size ID 0.-- 
Busbars Type Size ID 
Escutcheons / Shrouds Type ---- Material ,.- IP rating /* 
Earth Leakage Unit Qty Size Function 
Remote I/O Unit Qty Size Function 

eneilit'AL A t`LSI 

IP Sealing Rating ..---"" 

Door Latches Qty ...--- Type --- Operation .--- 
Ventilation Required Type Operation 
Circuit Schedule Required Fitted Checked 
Terminal Tightness Power Control ---- Result .. 
Polarity Check R - R W - W B - B 
Continuity Check R- R W- W B- B I N- N 
Partially Checked Circuits - Point to Point 

riatikV.s: 
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J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 

Pb: (07) 3271 2911 - Fax: (07) 3271 3623 

E-mail: jpr®jpr.com.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
INDIVIDUAL DRIVES 

Form No. F1019 /8 

Page 2 of 6 

Customer Name: (3 ri'S beim te L4/rifer 
Project: y r ,, , ,, s Ftoq ci S F. wry e- P... 0 - I p s to f /6,n VP a- 4 
JPR Job No: (I. 2... 2 00 Item: 
Constructed b : Tested b : 8- ,, Date: 2, 
ritIii.` eck list: q figakitriel:1)±:allik;-itucizygn,0 .Specs 

Functional Unit/s: Qty .---- Size ,- Fuses/O/L 
Fuse Fittings Qty Size Fuse Size 
Circuit Breakers Qty .../ Size ...---- 0/L 
Neutral Reqd ....-- Size - ID / 
Earthing Checked .---- Size 
C.T.s Qty Rating Function 
Torroid Qty Rating Function 
Meters Qty Rating Function 
Contactors Qty ,--- Rating ...--- Voltage "-- 
Overloads Qty Rating Function 
Relays Qty ./ Rating /--- Voltage "- 
Timers Qty Rating Voltage 
Control Switches Qty Rating Function 
Push Buttons Qty Rating Function 
Pilot Lights Qty Rating Voltage 
Transformer/DC Supply Qty Rating Voltage 
ATI- Qty Rating Function 
VFD Qty ......-- Rating ,,..--- Function ..--- 
Soft Starter Qty Rating Function 
Terminals Qty Size ...--- ID ..--- 

Engraving Qty ./ Size .--- ID ,"-- 
Cabling Type ..--- Size ...--- ID / 
Busbars Type Size ID 
Escutcheons / Shrouds Type r- Material ...--- IP rating ,.-- 
Earth Leakage Unit Qty Size Function 
Remote I/O Unit Qty Size Function 
070a:176.14-eV1,4ki:`' 

IP Sealing Rating --- 
Door Latches Qty ..-- Type ......- Operation ,-- 
Ventilation Required Type Operation 
Circuit Schedule Required Fitted Checked 
Terminal Tightness Power --- Control .---- Result / 
Polarity Check R- R .....- W- W ..--- B- B ---- 
Continuity Check R- R .-- W- W ..-- B- B /- 1 N- N I-- 
Partially Checked Circuits - Point to Point 

NFitifiks ' 
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J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 

E-mail: jpr@jpr.com.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
INDIVIDUAL DRIVES 

Form No. F101918 

Page 2 of 6 

Customer Name: gr/S loci v e Opr- 
Project: 

cr 
levc.plcis Koa c.c., v.!. pt,inp 51-01-foel 

JPR Job No: C 1 5-2- 00 Item: , IV0 2_ 
Constructed by: N\ L,..,c, e.f., (p Tested by: C-- g-r)svi- Date: 2.4.. /0 S- 

iSt ' . .. .. a. on C 91grat a n r 4101igb c 'wild 44414 1 

Main Functional Unit/s: Qty Size ...-- Fuses/O/L 
Fuse Fittings Qty Size Fuse Size 
Circuit Breakers Qty -- Size .------ 0/L 
Neutral Reqd -- Size ..---- ID s-- 
Earthing Checked ,.- Size ..--- 

C.T.s Qty Rating Function 
Torroid Qty Rating Function 
Meters Qty Rating Function 
Contactors Qty ....m. Rating e-' Voltage - 
Overloads Qty Rating Function 
Relays Qty .../ Rating Voltage ...--- 

Timers Qty Rating Voltage 
Control Switches Qty Rating Function 
Push Buttons Qty Rating Function 
Pilot Lights Qty Rating Voltage 
Transformer/DC Supply Qty Rating Voltage 
ATT Qty Rating Function 
VFD QV .- Rating /..- Function ,.- 
Soft Starter QV Rating Function 
Terminals Qty ,,,' Size ./". ID .e'" 
Engraving Qty ...--- Size "" ID / 
Cabling Type ./ Size ".'" ID ,-- 
Busbars Type Size ID 

Escutcheons / Shrouds Type / Material ...-- IP rating i.--- 
Earth Leakage Unit Qty Size Function 
Remote I/O Unit Qty Size Function 
geireict eh kysti: 
[P Sealing Rating 
Door Latches Qty / Type / Operation ,--- 
Ventilation Required Type Operation 
Circuit Schedule Required Fitted Checked 
Terminal Tightness Power ..--- Control ," Result 
Polarity Check Check R - R ./ W - W e-- B - B 

Continuity Check R- R / W- W ..--- B- B - N-N I- 
Partially Checked Circuits - Point to Point 

i 
ClietAA.4 - - 
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J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, \VACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 

E-mail: jpr®jpr.com.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 

Customer Name: gp, c ho,e. 
Pro ect: 
JPR Job No: c,5-- 
Constructed b : 

Form No. F1019/8 

Page I of 6 

Item: 
Tested b : 

P ia 
En o Date: 

WRI044Vi4 
Main Functional Unit/s 

Fuse Size 

Circuit Breakers 
Reqd 

Checked 
Size 
Size 

C.T.s 
Meters 
Contactors 
Overloads 
Relays 
Timers 
Control Switches 

Rating 
Rating 
Ratin 
Rating 
Rating 
Ratin 

Voltage 
Function 
Voltage 
Voltage 

Function 
Push Buttons Qty r-- Rating 

..-- Rating 
/-- 

..-- 

Function 
Voltage 

"" 
'- Pilot Lights Qty 

Transformers Qty ...-- Rating - Voltage .--- 

A'rTNFD/Soft Starter Qty ..--- Rating --- Function 
DC Supply Qty ---- Rating .....-- Voltage 
Terminals Qty Size ---- ID .0-- 
Engraving Qty ...-- Size -- ID /-- 
Cabling- Type ...---- Size .-- ' ID ..-- 
Busbars Type ----- Size - ID 

Escutcheons / Shrouds Type ...-- Material ..--- IP rating -- 
S.A. Metering CTs Qty _- Rating 

...-- 
.- 

SA Metering Links Type 
S.A. Meters Type Size 

'JPR Label Fitted - - Stamped ..-- Safety Stkr ...-- 

'Legend Card Qty 6-- Correct -,-- 
PLC/Telemetry Qty ..-- Size "-- 
Power Monitor Re la Qty Rating Function 

r r . -lat.t.':.P0Wf:-.="7$5'..PAY,e:--00.10i5,-;i?.-*-:--1-!..=`, f."04,..4A',`;, 4-"t6S",:;.CTsf?-' . .'',-- '..C'::Mztitit-1.1.f0121tW.4 

LP Sealing Rating ...- 
Door Latches/Hinges Qty ..-- Type , Operation ..--- 

'Ventilation Required Type Operation 
Circuit Schedule Required Fitted Checked 
Terminal Tightness Power .....- Control - Result "- 
Busbar System Clearances ,- Joints ID ..--- 

Earth Continuity Body to E .-- Doors to E Panels to E 0.--- 

Cubicle Cleaned .0-- 

Paint Finish Intact "- 
Polarity Check R- R ..-- W- W B- B 

Function Power ...- Control -- PLC/Telem --- 
Continuity Check R- R -- W -- W ,- B- B N- N 

I - .t .7 Mi;-'4,"`---;A.4:41.W;ATIW,::''''';'WVM-.* , if-...,--.X-Frn'''' ,,...t;,,.:, "3':40 4*C4:7- 
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J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07)3271 3623 
E-mail: jprlapr.com.au 

SWITCHBOARD CONTINUITY & INSULATION TEST REPORT 

Form No. F1019/9 

Page 6 of 6 

Customer Name: R ,...,-, 4e e u,o_le.,.. 
Project: Yroc.-in9, V Acict a 9 .... Pc...1 p 91-0,1-1b *1 

JPR Job No: G a c,--) pp Switchboard: 0 P 17 c 
Constructed by: N\ 4,4,;,,,,, Tested by: 6 Ensor Date: ?'/Gfit)q-' 

(plirilliSitlf TY TEST 

From To Red White Blue Neutral 

Sketch: 

liSrS(WATIPIV TESTSTIPSECTIDNTIOF713333.9 

Designation 1000 V Test (M0) 2.5 kV Test ( 1min ) 1000 V Test (MO) 
Red to Earth coo 
White to Earth < C.2_C2 
Blue to Earth re2 C? 
Neutral to Earth 
Red to White c. 0 0 
Red to Blue _.5. C) 0 
White to Blue c of:)_C) _ 
Comments: 
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J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 

E-mail: jpr@jpr.com.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
INDIVIDUAL DRIVES 

Form No. F1019/8 

Page 2 of 6 

Customer Name: Re; 9 bathe Li/Aret- 
Project: roc/ In q 5 Ave, cl $ ....ave. pc, 44 p 5 tr, nciel 
JPR Job No: C- -L. 5y_ c9,0 Item: ...ii, e evAz...-- p fi 51-.,--fieb;is 
Constructed by: ToL, 47,4-, i e ri Tested by: E 6.6 ar 'Date: ).4 trS 
tint 11 i e is? Ygi..it rarar.O. u euttc-4. 4.15,7"kalik- 
Main Functional Unit/s: Qty --- Size ,,- Fuses/O/L 
Fuse Fittings Qty Size Fuse Size 
Circuit Breakers Qty ..,--- Size _.- 0/L 
Neutral Reqd Size - ID ,-- 
Earthing Checked ....-- Size ..-- 
C.T.s Qty Rating Function 
Torroid Qty Rating Function 
Meters Qty Rating Function 
Contactors Qty Rating Voltage 
Overloads Qty Rating Function 
Relays Qty - Rating ---- Voltage ,,-- 
Timers Qty Rating Voltage 
Control Switches Qty Rating Function 
Push Buttons Qty Rating Function 
Pilot Lights Qty Rating Voltage 
Transformer/DC Supply Qty Rating Voltage 
ATT Qty Rating Function 
VFD Qty Rating Function 
Soft Starter Qty Rating Function 
Terminals Qty Size ID 
Engraving Qty ....-- Size ...--- ID ...- 
Cabling Type .." Size .-- ID ...--- 
Busbars Type -,-- Size ,,- ID "-- 
Escutcheons / Shrouds Type ....-- Material ..-- IP rating e--- 
Earth Leakage Unit Qty Size Function 
Remote I/0 Unit QV Size Function 
',..S.:t17c74,01ic*I 4 
IP Sealing Rating 
Door Latches Qty .--- Type _- Operation ..-- 
Ventilation Required Type Operation 
Circuit Schedule Required Fitted Checked 
Terminal Tightness Power ...-- Control ,,- Result ,,.- 
Polarity Check R- R ,-- W- W ...-- B - B ---- 
Continuity Check R- R - W- W .-- B-B ...----1 N-N 
Partially Checked Circuits - Point to Point 

Nii),,tikuP;, 
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J. & P. RICIIAR.DSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 

Pb: (07) 3271 2911 - Fax: (07) 3271 3623 

E-mail: jpngpr.com.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
EARTH LEAKAGE TEST 

Form No. F1019/8 
Page 5 of 6 

Customer Name: 0 rt 5 2 - , _ 

JPR Job No: C ')... c 1...,C20 Item: c - - 
:yip 

/ 2 
Tested by: ... '-,,?c (2 !Date: 17/ 4./0 ir- 

!Other 
Constructed by: 7,,..ee, /e./ 
Test Unit Megger R,CDT330 

E 
70 el r t i I a B r e a k e ru 
... ,. 

--- 
irtairrt te 

*WI 
44 W: - 

-' 

fripTittle 
t, . 

Comments 

F-- 30 21 53-1 
Q-11 IA/ 50 2.1 5111 

S 30 2 / 
23 24.7 

70 
3_0 23 

pc a.q,f 

Comments:- 
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FILE: EMC0381/13L 03/01/03 PAGE 1 OF 

JOB SAFETY ANALYSIS 

LIVE LOW VOLTAGE WORK 

TESTING SWITCHBOARDS AND CONTROL PANELS WITHIN OUR MANUFACTURING PREMISES 

APPROVED BY: Eric McCulloch (WHSO) 

LOCATION: WACOL WORKSHOP DATE:J. 

AUTHORISATIONS 

Authorisation from person in 
charge 

TASK 

LIVE LOW VOLTAGE WORK 

TESTING SWITCHBOARDS 
AND CONTROL PANELS 
WITHIN OUR 
MANUFACTURING 
PREMISES 

OPTION 

OPTION 

PERSONAL PROTECTIVE EQUIPMENT 

YES 

Insulating mats / covers in test 

Switchboard rescue kit in test 

Insulating work gloves in test 
Long cotton clothing E' YES 

YES 

9-- YES 

Er 'YES 

Isolation points identified and accessible 
Work area clear of obstructions 

Unauthorised access prevented to work area 

P.P.E. is fit for purpose 

Test equipment is fit for purpose 

Written authority to proceed has been obtained from 
a person in charge 
WR authorisation to conduct live work is current 

Approved dedicated power supply only used for 
testing. 

Approved dedicated power supply in current test 

(A) RCD protected outputs used at power supply 

> RCD protection checked daily prior to use 

> Safety Observerjelis not required 

(B) Non RCD protected outputs used at power supply 
> Supervisor consulted prior to use 

> Safety Observer is in attendance 

Er YES 

Er YES 

0" YES 

LT YES 

0' YES 

ra YES 

Er YES 

'YES 

0' YES 

Gr YES 

1%f YES 

le YES 

YES 
YES 

0 YES 

I understand and am fully aware of the requirements of this job safety analysis. 

Signatures: Se 4..-d--,1" 
4. 
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FILE: EMC0381/13L 03/01/03 PAGE 1 OF 

JOB SAFETY ANALYSIS 

LIVE LOW VOLTAGE WORK 

TESTING SWITCHBOARDS AND CONTROL PANELS WITHIN OUR MANUFACTURING PREMISES 

APPROVED BY: Eric McCulloch (WHSO) 

LOCATION: WACOL WORKSHOP DATE: (7../.+"../.Q.9" 

AUTHORISATIONS 

Authorisation from person in 
charge 

TASK 

LIVE LOW VOLTAGE WORK 

TESTING SWITCHBOARDS 
AND CONTROL PANELS 
WITHIN OUR 
MANUFACTURING 
PREMISES 

OPTION 

OPTION 

PERSONAL PROTECTIVE EQUIPMENT 

YES 

Insulating mats / covers in test 

Switchboard rescue kit in test 

Insulating work gloves in test 
Long cotton clothing Er YES 

Er- YES 

E' YES 

er YES 

Isolation points identified and accessible 
Work area clear of obstructions 

Unauthorised access prevented to work area 

P.P.E. is fit for purpose 

Test equipment is fit for purpose 

Written authority to proceed has been obtained from 
a person in charge 
JPR authorisation to conduct live work is current 

Approved dedicated power supply only used for 
testing. 

Approved dedicated power supply in current test 

(A) RCD protected outputs used at power supply 

> RCD protection checked daily prior to use 

> Safety Observer// is not required 

(B) Non RCD protected outputs used at power supply 
> Supervisor consulted prior to use 

> Safety Observer is in attendance 

PT ITS 
Er YES 

Er YES 

11' YES 

1r YES 

g' YES 

Et' YES 

1Y YES 

Er YES 

Er YES 

g' YES 

YES 

YES 
YES 

O YES 

I understand and am fully aware of the requirements of this job safety analysis. 

Signatures: 3. 4. 
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FILE: EMC0381/BL 03/01/03 PAGE 1 0 

JOB SAFETY ANALYSIS 

LIVE LOW VOLTAGE WORK 

TESTING SWITCHBOARDS AND CONTROL PANELS WITHIN OUR MANUFACTURING PREMISES 

APPROVED BY: Eric McCulloch (WHSO) 

LOCATION: WACOL WORKSHOP DATE: 21.1.4.I.Q.k 

AUTHORISATIONS PERSONAL PROTECTIVE EQUIPMENT 

Authorisation from person in 
charge 

TASK 

LIVE LOW VOLTAGE WORK 

TESTING SWITCHBOARDS 
AND CONTROL PANELS 
WITHIN OUR 
MANUFACTURING 
PREMISES 

OPTION 

OPTION 

YES Long cotton clothing 
Insulating work gloves in test 

Insulating mats / covers in test 

Switchboard rescue kit in test 

Isolation points identified and accessible 
Work area clear of obstructions 

Unauthorised access prevented to work area 

P.P.E. is fit for purpose 

Test equipment is fit for purpose 

Written authority to proceed has been obtained from 
a person in charge 
JPR authorisation to conduct live work is current 

Approved dedicated power supply only used for 
testing. 

Approved dedicated power supply in current test 

(A) RCD protected outputs used at power supply 

> RCD protection checked daily prior to use 

> Safety Observer is% is not required 

(B) Non RCD protected outputs used at power supply 
> Supervisor consulted prior to use 

> Safety Observer is in attendance 

(3- YES 

IT YES 

rr- YES 

g". YES 

YES 
g." YES 

Er YES 

Er YES 

PI- YES 

Cr YES 

Er YES 

0' YES 

a" YES 

2- YES 

Wf- YES 

Q- YES 

o YES 

o YES 

U YES 

I understand and am fully aware of the requirements of this job safety analysis. 

Signatures: 
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J & P Richardson Industries Pry Ltd 

3.0 ELECTRICAL DRAWINGS 

File: //Jpr_Server/docs/lsched/Masters.doc Revision 0 Date: 25 May 2001 
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A 

E 

F 

G 

H 

10 11 I 12 I 13 I 14 I 15 I 1 

AtE,R 

SP126 YOUNGS ROAD 
SEWAGE PUMPING STATION 

SITE COVER SHEET 

e N 
ELECTRICAL DRAWINGS INDEX 

DWG N°. TITLE SHEET REVISIONS 
486/5/7-0039-000 SITE COVER SHEET 00 P1 0 A B C 

486/5/7-0039-001 POWER DISTRIBUTION SCHEMATIC DIAGRAM 01 P1 0 A B C 

486/5/7-0039-002 PUMP 01 SCHEMATIC DIAGRAM 02 P1 0 AB C 

486/5/7-0039-003 PUMP 02 SCHEMATIC DIAGRAM 03 P1 0 AB C 

486/5/7-0039-004 RESERVED (SUMP PUMP) 04 

486/5/7-0039-005 RESERVED (GENERATOR CONTROL) 05 

486/5/7-0039-006 COMMON CONTROLS SCHEMATIC DIAGRAM 06 P1 0 AB C 

486/5/7-0039-007 COMMON RTU I/O SCHEMATIC DIAGRAM 07 P1 0 - A B C 

486/5/7-0039-008 RTU POWER DISTRIBUTION SCHEMATIC DIAGRAM 08 P1 0 AB C 

486/5/7-0039-009 RTU DIGITAL INPUTS TERMINATION DIAGRAM 09 P1 0 AB C 

486/5/7-0039-010 RTU DIGITAL INPUTS TERMINATION DIAGRAM 10 P1 0 A B C 

486/5/7-0039-011 RTU DIGITAL OUTPUTS TERMINATION DIAGRAM 11 P1 0 AB C 

486/5/7-0039-012 RTU ANALOGS & MISCELLANEOUS TERMINATION DIAGRAM 12 P1 0 AB C 

486/5/7-0039-013 RESERVED (COMMON CONTROLS TERMINATION DIAGRAM).. 13. 

486/5/7-0039-014 EQUIPMENT LIST 14 P1 0 A B C 

486/5/7-0039-015 CABLE SCHEDULE 15 P1 0 AB C 

486/5/7-0039-016 SWITCHBOARD LABEL SCHEDULE - 16 P1 0 A B C 

486/5/7-0039-017 SWITCHBOARD CONSTRUCTION DETAILS 17 P1 0 A B C 

486/5/7-0039-018 SWITCHBOARD CONSTRUCTION DETAILS 18 P1 0 A B 

486/5/7-0039-019 LEVEL PROBES AND PRESSURE TRANSMITTER INSTALLATION DETAILS 19 P1 0 A B C 

486/5/7-0039-020 CATHODIC PROTECTION UNIT - CONSTRUCTION AND WIRING DETAILS 20 P1 0 A B C 

486/5/7-0039-021 RESERVED (FIELD DISCONNECTION BOX1 21 

486/5/7-0039-022 SWITCHBOARD GENERAL ARRANGEMENT - ELEVATIONS - SINGLE SIDED 22 P1 0 AB C 

486/5/7-0039-023 SWITCHBOARD GENERAL ARRANGEMENT - SECTIONS - SINGLE SIDED 23 P1 0 A B C 

486/5/7-0039-024 SLAB & CONDUIT DETAILS 24 P1 0 A B C 

. 

ELECTRICAL AS BUILT CERTIFICATION 
REV 

C 

A 

C 

B 

COMPANY J&P RICHARDSON 

CONTRACTOR UCENCE No. 756 

CERTIFIED BY M. DERUYTER DATE: 6/9/20138 

11.07 

1208 

01.08 

RE-ISSUED FOR TENDER 
AS BUILT 

P.H. 
P.H. 

ISSUED FOR CONSTRUCTION 

MS °RAMO CR PART T110127 O PROTYCTE OT TIN 
LAWS Of OPYRIGHT Ale MAY NOT If CND IN 
REPr000aold1HOUT T18 LXPRESS PERIM= Of 
MOAK WATER 

P.H. A.W. (2 2000 

DRAFTED P.HAGUE 

DRAFTING CHECK A_WITTH0Fr 

CAD FILE 

No DATE AMENDMENT 

5111DRATE SP-P-MR111 TN 
2 3 

Reference DrawhIgs 

4 

FILE No. 

e STANDARD VARIABLES 

DESCRIPTION VALUES 
CT METERING ISOLATOR 251A SLB 250 3P 

NORMAL SUPPLY MAIN SWITCH 160A XS400SE/250 

GENERATOR SUPPLY MAIN SWITCH 160A )0940SE/254 

PUMP1 CIRCUIT BREAKER MIA S1256J/100 

PUMP2 CIRCUIT BREAKER 100A 51256.11100 

DRY WELL SUMP PUMP CIRCUIT BREAKER NOT APPLICABLE 

PUMP VSD SIZE FUO2P3OK 

PUMP RATING 22A14 40A 

PUMP LINE CONTACTOR G745 

SUMP PUMP RATING NOT APPLICABLE 

SUMP PUMP CONTACTOR & TOL NOT APPLICABLE 

WET WELL LEVEL TRANSMITTER 141167-A21301D1A3 

EMERGENCY STORAGE WELL LEVEL TRANSMITTER NOT APPLICABLE 

DELIVERY PRESSURE TRANSMITTER BR74MS5IFHA2X 50e 

WET WELL ULTRASONIC LEVEL SENSOR NOT APPLICABLE 

FLOWMETER RANGE lows 

RADIO OR900-06A02-00 

EMERGENCY PUMPING TIME 360sec 

No of SINGLE POINT PROBES 3 

INCOMING MAINS SUPPLY CABLE 50ramz 

MAIN EARTHING CABLE 16mml 

INCOMING GENERATOR SUPPLY CABLE NOT APPLICABLE 

PUMP MOTOR SUPPLY CABLE 16trun2 

/ 

Original Signed by A.WTTTHOFT 21.06.07 

DESIGN R.P.E.Q. No. DATE 

57-0039set__C Original Signed by RAANFADA 5192 21.06.07 

ADESIGN CHECK R.P.E.O. No. DATE 

6 7 8 

Ong Signed by F.FORNASER 27.06.07 

PRINCIPAL DESIGN MANAGER DATE 

Original Signed by P.SHERRIFF 28.06.07 

CUENT DELEGATE DATE 

/ 1 
STANDARD DESIGN OPTIONS 

OPTION DESCRIPTION FITTED 

' ' MI NO A . 

® NO B INDIVIDUAL PUHF MOTOR AUX PROTECTION SENSORS 

le.::": NO C INDIVIDUAL PUMP REI-LUX VALVE HICROSWITCH 

11E3 NO D STATION MANHOLE SURCI IARGE IMMINENT 

RELAYS MES NO E STATION DRY WELL SUMP PUMP AND LEVEL INDICATION SENSORS AND 

PERMANENT CONTROL CONNECTIONS MS NO F STATION GENERATOR - ATS AND 

tfg23 NO G STATION EMERGENCY STORAGE LEVEL SENSOR 

H STATION DELIVERY FLOWMETER YES MO 

BACKUP fiffga NO I COMMUNICATION OPTIONS 

J PUMP CONNECTION (Via Intergrated Disconnect Cubicle) YES CIED 

K CATHODIC PROTECTION YES MEI 

L MOTOR THERMISTORS (Via Intergrated Disconnect Cubicle) YES ME 
MS NO M ODOUR CONTROL 

N CURRENT TRANSFORMER ICT) METERING YES DEE 

PUMPS fEIES NO 0 ELECTRICAL INTERLOCK 

P WET WELL WASHER (Solenoid not Installed) YES DEO 

Q FLOWMETER PIT SUMP PUMP AND LEVEL PROBE YES DM 

R TELEMETRY RADIO YES DELI 

ULTRASONIC Ma NO S WET WELL LEVEL SENSOR 

T SINGLE SIDED SWITCHBOARD YES CM 

U DELIVERY PRESSURE TRANSMITTER YES I21111 

CHEMICAL 21E3 NOi DOSING 

SITE TITLE 
SP126 SITE COVER SHEET 
YOUNGS ROAD 
SEWAGE PUMP STATION 

Sheet 00 
AS BUILT 

SRISEANE 

WATER 

SHEET No. 0 

BRISBANE WATER DRAWING No. AMEND. 

486/5/7-0039-000 
10 12 13 15 16 
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z 

Co 

C 
m 
0 
11 

0 

0 
z 

9 

C 

0 
z 

rn 

C 

0 
0 

z 
0 

6 
0 
ca 

1 

IC, 

C 

ENERGEX SUPPLY 3 PHASE 415VAC 
FEED FROM PILLAR No.779541 

50mre (NOTE 4, 5) 

N R W B 

SR1,2,3 F1 Nil I-1 620 

N15 621 

N14 1--} 622 

80kA 63A 

z 

cn- 
m 0 13 

C 
Z (A 

C) 
mcn 
1) 
CO 

-1) 0 
0) 

0 

to 

9 

m 

m 0 
7a 

0 

co 
C 

0 
m 
7J 

m 
C) 

0 

C 

z 

1 1 I 01 
\METERING 

ISOLATOR 
250A 

SUPPLY AUTHORITY 
CT METERING 
TARIFF 22 

MEN 
LINK 

ENERGEX MAINS 
POWER FAILURE RELAY 
AV 0 

Q2 
NORMAL SUPPLY 
MAIN SWITCH 
160A 
(NOTE 1, 2) 

-A- 

GENERATOR 
CONNECTION SOCKET 
(In Swikhboard( [NOTE 61 

RWBNE 
1/4-) 

BOLTED 
CONNECTIONS 

(SHROUDED) 

03 
GEN SUPPLY 
MAIN SWITCH 
1608 
(NOTE 1, 21 

MANUAL TRANSFER SWITCH 

6EN/N 

E N L1 L2 L3 

CONT'D ON SHEET 02 

Q9 

63A 
SUB-DISTRIBUTION 

BOARD CB 

(NOTE 1, 2) 

6A 

Q11 640 

N-011 32A NI 

STATION MAINS 
POWER FAILURE RELAY 
REF 07:B2 

3 PHASE 
P 

032U TALE PT 

C 

2 643 
15A GPO 

N-012 -IC 0 Ni 
- 16A 

N-013 

013 644 

Ni 
=108 

014 
SPARE 

6A 

015 
SPARE 

10A 

016 650 
N6 

6A 

RTU LAPTOP GPO 

SLCR 

REF 06:B14 

65(4 

6518 

65101 

651D 

651£I 
651F 

6516 
1 

N-019 

Q18 6 

N78 

0 

6A 

PROTECTED 
NEUTRAL 

.p19, 680 

- 10A (NOTE 61 

020 681 

2110 

6A 

Q21 682 

N-021 - N11 - - - - 
'10A 

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 TYPE 2 CO-ORDINATION 
WITH CONTACTORS & OVERLOADS TO IEC 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 

FLUORO IN. RTU CUBICLE 

FLUORO IN MAIN SWITCH CUBICLE 

FLUORO IN COMMON CUBICLE 

FLUORO IN BOLTED CONNECTION CUBICLE 

FLUORO IN DISTRIBUTION CUBICLE 

FLUORO IN VSD 1 CONTROL CUBICLE 

FLUORO IN VSD 2 CONTROL CUBICLE 

RTU POWER SUPPLY 

031 663 

SURGE DIVERTER 4A SN2 RELAY 

032 664 

FLOWMETER 
4A SN3 

661 033 665 

SPARE 
4A 584 

EMERGENCY PUMP CONTROL POWER SUPPLY & REF 06:84 
SURCHARGE IMMINENT RELAY REF 0633 

GENERATOR ANCILLARY SUPPLY 
10A SOCKET 

CATHODIC PROTECTION REF 07310 
POWER SUPPLY 

FLOWMETER PIT SUMP PUMP 
POWER SUPPLY 

REF 013:132 

REF 06311 

_r 

8 
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12 13 14 15 I 16 

A 

C 

B 

No 

CONT'D FROM SHEET 01 

EN RWB 

11.07 

12.08 

01.08 

DATE 

04 

00A 

100N 

100 

\ 04 -1 
Lo 6A 

10 

t5 

1S3 

SPEED ADJ. 
1kr1 1W 1Turn 

103 

1191 

192 

1193 

iii-41951PE) 

50 

53 

55 

no 11(20 

EMG1 

110 

OFF 
I 

ON 0- 
I I 155 EM.START 
I * 

1K23 

112 

REF 06:C6 

EMG1 

1K21 

REF 06:C6 

Ili 

EARTH RAIL QFZ 
DANFOSS 96 

FC2O2P3OK 

INTERGRATED 
DISCONNECTION CUBICLE 

VSD 
1U1 

18 RUN 
COMMAND 

114 

110 

i I I 
. r- 
1 

98 I -I- 
I I 

IPE1 991 

50 

33 

130 

131 

29 RUN MAX 541 

I 551 
I I 

119 FAULT RESET 

L'21-1;" 4 
12 COMMON /° 

REM LOC 
140 
S10 

115 

103 

27 COASTING 
STOP 

111132 SETUP 2 

FROM RTU 
REF 08:A13 

4 

Cable 18 

A0008 

A000C 
V 

1006. 

1006- 

RUNNING 11(3 

1 2 

MODBUS 

A 

R 48 

__I Cable 17 

TO VSD 2 

J REF 0315 

1 
103 

1K1 

E/STOP 

11(3 

1K3 107 

108 

1FC 

Tharraestat 35C 
101 

L_ 

- INOTE 5 

0 I 

001 

011 

VSD SPEED COMMAND 
4-20mA 
REF 02414 

HRM1 

1K2 

CONT'D ON SHEET 03 

RE-ISSUED FOR TENDER 
BUILT 

P. H 

ISSUED FOR CONSTRUCTION 
AMENDMENT 

011DRATE watrm Yart2 

P. H. 

A.W. 

A.W. 

ISIS DRAWN] 01 PART MERV. IS PROMTER BY NE 
LAWS CR OPYFROIT APO BAY NOT BE COED OR 

P1RRODUCED WITHOUT TIE CORMS PORISSOM Of 
BOWS( WATER 

CO 2006 

DRAFTED 

DRAFTING CHECK 

CAD FILE 

P.HAGUE 

VSD READY/ IN AUTO 
REF 02:C12 

VSD RUNNING 
REF 02:C12, 02:ES, 02:F5 

PUMP E.STOP CONTACTOR 
REF 02:A3 

HOURS RUN METER 

CUBICLE FAN 

SUBMERSIBLE PUMP No1 
22kW 40AMPS 

MOTOR THERMISTORS 

CONTROL CCT 'POWER ON RELAY 
REF 02:B12 

Original Signed by A.WITTHOFT 21.06.07 

A.WITTHOFT DESIGN 

57-0039set_C Original signed by RJANFADA 

DRN. APD:". Reference Drawings B.C.C. FILE No. DESIGN CHECK 

[ELECTRICAL AS BUILT CERTIFICATION \ 
REV COMPANY J&P RICHARDSON 

CONTRACTOR UCENCE No. 756 . 

CERTIFIED BY M. DERUYTER DATE: 6/90008 

Orig Signed by F.FORNASER 27.06.07 

RTU DIGITAL INPUTS 

. 24VDC POWER SUPPLY - 
REFER SHEET 08:C7 

16. I 16- 

%2 

2.1,20 

3 

5 

7 

9 

11 

13 

0100. 

0/01. 

0/02. 

0/03. 

0/04. 

DI 

0106. 

1S4 

0100- 

21.01 0101- 

0102- 

1S3 

1K3 

READY/AUTO 

15 4 "'"...3 

17 

19 

21 

CONT'D ON 

SHEET 07 

CM 

0103- 

0 Dll-COP c Oil -COP 

2 P1-19 CM 

O 

O 

( DI-00 CONTROL POWER 

O 

0/00 

P1 -01 4 0 

0/03 

6 P:11-0032 

a ( 
1 

01-02 )-- STOP PUSHBUTTON 

01-01 START PUSHBUTTON 

0/03 

la ( 
2 

( 01-03 E/STOP PUSHBUTTON 
10 P1-04 3 

0/04- 0104 
O 0104 

GI ( 01-04 )-- RESET PUSHBUTTON 
12 P1-05 4 

0105- 0 0/05 0105 ( - 01-05 ) RUNNING 12 
14 

0106- 

P1-06 
0106 ( 01-06 )- STARTER HEALTHY 0106 

6 

0 
16 

0 0107 0107 0 ( 01-07 SPARE 
18 P1-08 7 

O 0108 
C"' 

0108 
111 ( DI-08 )- SPARE 

20 P1-09 8 

O D109 0109 O ( 01-09 )-- SPARE 
22 P1-10 9 

O 
0110 0110 it ( DI-10 )- SPARE 

24 P1-11 10 

RTU DIGITAL OUTPUTS 

24VDC POWER SUPPLY - 
REFER SHEET 08:C7 

DOI. 4V D01.24V 2A J6. ) 0 
P4-01 103 

CONT'D ON 

SHEET 07 

000 

CONT'D ON 

SHEET 07 

A0-00 

0 NO 

8 

RUN COMMAND 
106 REF 02E14 

FAULT RESET 
108 REF 0204 

EMERGENCY MODE INTERRUPT 
110 REF 06C4 

RUN AT MAX 
112 REF 02:04 

0001 

1 NO P4-03 107 

00 0002 

2 NO P4-04 109 

0003 0003 

3 NO P4-05 

A000. 

111 

P6-01 

A000- 

RTU ANALOG OUTPUTS 

CONT'D ON 

SHEET 07 

VSD_ 

A000. 500nA 1LI 
A000A A0008 r VSD SPEED COMMAND 

169 54 55 4-20mA 

E 
REF Igo-1 

> 0 A000- A000- 

P6-02 170 . 

LEGEND: 

0 SWITCHBOARD CONTROL-TERMINAL 

X FIELD TERMINAL 

RTU TERMINAL 

VSD TERMINAL 

RTU MARSH. FUSE TERMINAL 

O RTU MARSH. LINK TERMINAL 

( 511-02 

D01-02 

AJ1-02 

1 

A01-02 

RTU DIGITAL INPUT 

RTU DIGITAL OUTPUT - 

RTU ANALOGUE INPUT 
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C 

2 

5 

C6 

COW ON 

SHEET 

V 

A11.24 V 
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a=l) 160 

A11.24 V 
4/1.24 V 

CI=D 141 
A100A 
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5 
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E 
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REF 08:811 
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REF 08:A11 

C 
C 

6 

A01.24 V 

A01-CON 

4000. 
A000- 
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A001- 
A002. 

CCM 162 

.6 163 

4 164 

A107- 

165 

4. 166 

NOTE 2 

A01 

167 2A 
0 

ci=D 168 
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ci=D 170 

/6- V 
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A 001A 
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11 I 12 13 
I 

14 I 15 I 16 

A 

B 

C 

E 

F 

H 

ITEM OTY DESCRIPTION MANUFACTURER CATALOGUE No OT REMARKS ITEM OTY DESCRIPTION MANUFACTURER CATALOGUE No OPT REMARKS ITEM OTY DESCRIPTION MANUFACTURER CATALOGUE No OPT REMARKS 

1 1 (11 METERN6 ISOLATOR SOCOMEC SLB 50 3P N 65 2 VSD RIRENG RELAY - oo DEC RH48-IA-260VAC - 229 1 CATHODIC PROTECTOR UNT DRAM No PEET 20 K 

2 1 02 MCPMAJ. SUPPLY MAIN 56/101 MASAO XS4005E/50 - Set @ WM WO AUX 66 SO 1 ANODE - FREE 55UE K Outalled by BY 

3 1 03 GENERATOR SUPPLY MAN SKTTOI TERASAO X54005E/250 - Sat @ ONA 0 110T USED 131 NOT USED 

4 1 04 PUMP1 MIT BREAKER TERASAKI S1561/90 - Set 0 101A 68 E 132 1 ROWMETER - Riff ISSUE DEPESHAUSER PRORATE V H 
. 

RANGE o 1NUs 

5 1 05 PIPP2 ORCUT BREAKER TERASAKI 512561/100 - Set 0 100A 69 A 133 7 VET WELL LEVEL TRANS1ETTfft DORMS HAUSER N1167-A2310IA3 _ RANGE = 64 

6 E 10 B SI. t WET WELL LEVEL TRANSATTER TERKKAL HOUSING EICRUSS HAUSER Part of Hee 1331 . 

7 1 Erl DERED PHASE FAURE CIRCUIT BREAKER TERASAKI OTC85306C - 11 135 6 

8 F 72 NOT USED 86 6 

9 1 09 SIO-CISTR0UT1071 BOARD CIRCUIT BREAKER TERASAKI ST15111/63 - 73 NOT USED 137 7 CEUVERY PRESSURE TRANSMITTER VE6A VEGABAR74 BR74XXGGIFHA21 U RANGE o Stm . 

10 1 Q10 STATOR RAMS PHASE FALURE CPCU1T BREAKER TERASMO DTC136306C - 74 2 POW RUN CONWO RELAY - K20 DEC RIG8-U1-24VDC - 138 1 DELIVERY PRESSURE ADIUSTMOTT UNIT VELA VEGA 00512 VEGAD512XBAX 11 

17 1 Q11 3 PHASE OUTLET CIRCUT BREAKER TERASAO DTC06332E - PLUS MEN-32-30-3PN 15 2 PUMP FAULT RESET RELAY - K21 DEC RIEB-UL-24VDC - 139 1 RTU POWER SUPPLY 24VDC POWERBOX oust-rum-a-1. - 

12 1 012 5A GPO CUT BREAKER TERASAKI DSRCB11-16-31A _ 76 2 RR" EMERGENCY ICE INTERRUPT RELAY - 102 INC RH2B-UL-24VOC - KO 1 RAM 24V/13.8VDC CONVERTER POWERBOX VTAUSC24 R 

13 1 OS RN LAPTOP CPO MONT BREAKER TERASMO DSRCBH-111-306 - T/ 2 PUMP TUN AT MAX' RELAY - K23 DEC RIEB-UL-24VDC - 141 I 

14 014 SPARE MASAO DTC136106C , E 78 2 PUMP START PUSHBUTTON - 51 SPREOER 6 SOAK 01P-F3-PX10 - 142 2 BATTERIES 'NASA umso-e - 

5 1 115 SPARE TERASAKI DTC116110C E 79 2 PUMP STEP PUSHBUTTON - 52 SPREOER 2, SO LP D7P-F4-PX10 - 143 1 RAM TRIO OR901-0602-00 R 

16 1 016 SW/BO KTERNAL UGHTING CIRCUIT BREAKER TERASAKI DTC116116C 10 2 PUMP EWSTOP PUSHBUTTON - 53 SPREOER 8 SOO D7P-11134-PX05 - c/v Maa &Stop Ong - Label 144 7 ANIMA TOO YA01 ANTRAL R 5 ELDEST BA ALUM 

TI 1 017 SURGE FILTER ORCUTT BREWER TERASAJO DTCNNIC ' - RI 2 PUMP BESET PUSHBUTTON - 54 SPREOER 6 5W4 D7P-KPX10 - 145 1 RADIO COAX SURGE PROTECTION UNIT POLYPHASER CORPORATEN 6-50W-C2 R 

18 1 no oo PUMP writ stE121AKE mon co TERASAKI CIT036106C - 12 2 PUMP HOUR RUN METER NATIONAL TH639 - N6 1 TELEMETRY NT LOGCA ENE MD3311EAU271D4-7 - 

19 1 QV GGERATIN AUXILLARY SUPPLY ORCUT BREAKER TERASAKI DSRCP140-30A - 13 NOT USED 141 I 

20 1 020 mica( PROTECTION POWER SUPPLY TERASMO DGB6106C K 84 E 148 I 

21 1 021 ROIRIETER PIT SUMP PLOW POWER SUPPLY TERASAKI DSRC315-10-30A 0 g E 149 6 DUMMER PLUG PHOENIX CONTACT IISTB 2,5/29-ST-568 - 

22 N 116 E ISO 6 DISCONECT MOUE BLOOM PHOENIX CONTACT WISTBVIE23/20-6-5.011 - 

23 V 17 E 151 6 CABLE HOUSING PHODU CONTACT . K65-151112-5/21 - 

24 NOT USED II E 152 NOT USED 

25 NOT USED 89 E 53 2 SITKAL ISOLATORS -2 WEE UPUT LOOP POWERED MOORE KOUSTRES ECT/4-210M4-202A 

26 1 630 RTU POWER SUPPLY ORCUT BREAKER TERASAKI DTC133104C - 91 E 154 NOT USED 

27 1 031 SURE INVERTERS RELAY CROAT BREAKER TERASAKI DTC136104( 1 1.113- VET WELL 19611 LEVEL. RELAY MI/LUTA ODE I1TR-5 _ 24VDC 755 1 CANE PAS PHOENIX CONTACT CP-MSTB CR-MSTB - 

28 1 Q32 ROWMETER LIKUD BREAKER rCooson DTC116104C H 12 1 1R4- ROWMETER PIT 10101 LEVEL RELAY MULTITREOE MTR-S a 24VDC 56 1 ANTENNA MAST SWBD BOLDER SHUT 22 R LENGTH o IKTRS 

29 1 033 SPARE TERASAKI - OTCB6104 - 53 D 157 1 COAX CABLE DITERNAU RF. IDUSTRIES R651 R 

30 NOT USED 94 1 SIR - SURCHARGE IMENENT LEVEL RELAY . MULDTRODE PITR-2 - 240VAC 58 1 COAX CABLE EXTERIUJJ RF. INDUSTRIES R6213 R 

31 1 04-1 PUMP1 CONTROL GROAT BREAKER TERASAKI OTC861116C - 95 3 SAW POINT PROBES N111.717ROOE . 02/2-Y 0 cord - Y = CABLE LENGTH TO SUIT 59 1 COAX PLUG RF. INDUSTRIES PM 

32 1 Q5-1 PUMP2 CONTROL GROAT BREAKER TIPASAN DTCB6116C - 16 1 EMERGENCY EDITING MCOE RELAY POPO - EM61 DEC R165-11L-24VDC 160 1 COAX PLUG RF. INDUSTRIES N83 KALE) R 

33 E 91 1 SURCHARGE MAW DELAY DER - SIDT SPRECHER I, SIMI RZ7-FSA E - U23 - ON DELAY 0.05-60se %I 1 COAX PLUG RF. INDUSTRIES N07 DIALEI R 

34 NOT USED 98 1 EMERGOKY PUMPINE KU DER - MDT SPREOER I SOLII R2742 411 - U23 - REF DELAY L05-601r 162 1 U CLAMPS RF. INDUSTRIES UNV R 

35 F 99 1 OERGOKY PUMPING (WE DER PURR- 0E2 SPREOER 6 SOLII RZ7 -PSA 4U - 623 - CN DELAY 0.05-60M 163 NOT USED 

36 

37 

1 

3 

DISTRIBIJTON BOARD CHA555 

Fl - SURGE WEINER man FUSES 

TAMAN 

IMP 

CD-2-24/I3-311 

63AMP 6315 

- 

- FUSES & HUMS 

100 2 EMERGOEY PUMPING MODE SWITCH - S5 ' SPRECIER 6 SORK 01P-1.9175-000 - ENGRAVE TNT ON 164 SWITCHBOARD TERMINALS 

111 5 F 164.1 Lot FUSED TERMINALS wilt' LED 241 DOKATION PHOENIX CONTACT U14-HE5ILED24 IS:2M - 

38 3 SURGE DP/1321B1 MEC IDS-150-5-217 - 112 F 1642 Lot RISE CARTRIOCES PHODA CONTACT M205 . RATINGS AS REQURED 

39 1 SUM INVERTER ALARM RELAY - SOAR TRETE( DAR-27W - 113 F 1643 Lot 0(5(ONECT TERMINALS PHOENIX CONTACT U14-HT P/P - 

40 1 RTU SURGE REDUCTION FLIER CNTEC IDF-10A-240V - 164 F 164.4 4 EARTH TEMPOS Row CONTACT UT4-MTD-PE/S - 

41 1 OODIDEX MAINS PHASE FALURE RELAY - PERE CROMPTON INSTRUMENTS 52-PS611 - 105 F 1643 8 GIMP MARKER CARPER PHOENIX CONTACT UBE - 

62 NOT USED 106 F 164.6 2 TEST PLUG ADAPTOR PHOENX CONTACT P5-6 - 

43 1 STATOR MAINS PHASE FAILURE RELAY - PERS CROMPTON INSTRUMENTS 232-PS614 - 101 F 164.7 1 SCREW DRIVER PHOENIX CONTACT 525 0.6 o IS . 

44 NOT USED . 5 108 F 1641 Lot PLUG-11 BRIDGE PHOENIX CONTACT FBS - AS REQUIRED 

45 1 MAN NEUTRAL LION DEL ELEC oimin - KSULATED 109 F 164.9 

46 1 MAN EARTH LINK DAL EEC DLA1Et2 110 F 

47 1 DIST. BD NEUTRAL LANK DEL RISC WEAN. - INSULATED 111 F 165 2 CORROSION HAIM CORTE IIPC1-110 OR 111 FROM AP CONTROLS 

48 1 DIST. BD EARTH UK DEL ELEC. 2316E24 - 14 F 166 Lot WET WELL CONDUIT SEALING BUNGS RUBBER TO SUIT CONDUITS - Dehil V , 

49 113 F 167 NOT USED 

SO. . 1 _ INSTRUMEIT _EARTH LAI.. _ . N O T USED SR M O L E X P A I H.A. REED LOCKSNTHS KEY No 325 dr 2 KEYS 

51 1 RTU FLIERS) SUPPLY NEUTRAL UNK Cl1PSAL L7 - INSULATED 15 1 6RAPHC DISPLAY REDU011 6306C010 - 169 NOT USED 

52 1 3 PHASE SWITCHED OUTLET CLPSAL 56(532 - USE ENCLOSURE AS MOW 116 NOT USED 770 Lot S/STEEL RUNGS AS DETAILED FOR PRESSURE TX RIMS STAIRESS STEEL II Greet 19 

53 1 1 PHASE OUTLET ISA (LPSAL 5/15403 ISTRIXIM - HI 1 SW/BD UGRIC CONTROL MAY - SLCR DEC R1178-11-24 HOC - TH 1 EARTH ROD MECUM BOX NESCO ERB1 

54 1 RTU LAPTOP 917 OJPSAL 15449A449AP 110 1 STATION LOCAUREMOTE SWITCH - MO KRAUS I, RAINER (6011 - DARAVE LOCAL REMOTE' 172 1 LINE TAP -13021144 TO EART11/16 ROD CIPSAL BP26 - 

55 1 1 PHASE OUTLET - GENERATOR AUX POWER EIPSAL 5650310 MI P56 IN 1 ELECTRCOES TEST RELAY - erR DEC RH48-16.-24VDC - 173 1 EARTHING ROD COPPER ROD 1383 Diameter - 

S6 1 3 PHASE NEE APPUMKE WET - GENERATOR POWER MDOEXES MOM II dr PROTECTIVE CAP 40188 IN 1 WETWELL 6/ASHER AUX RELAY - KKR DEC 81128411-21101X P o4 I P67 01(1108 BOX - FOR F/METFR SUMP KW - To SAD lostallefito 0 

57 1 3 PHASE NEE CONIKTOR - 6061ATOR POWER MENEM 101454 II 121 1 WET WELL LEVEL NEATER CROMPTON NSTRUMENTS 244-01E-06-P-SR 4-21mA - 11-110% AD.I RED POINTER 175 NOT USED 

53 13 SW/BD DOOR Popo SWITOES CANSO SM202 - 13 OFF WO 122 NOT USED 116 NOT USED 

59 7 SW/BD 8W FORMAL RURO LIGHTS . THORN 880108 - ' TB 2 VSD 02101 VENT FAN NM_ 3326.607 - 36063/11r 

60 2 PUMP VARIABLE SPEED DRIVES DAPPE55 Model*. FC207930KTUDIEr6CauSocculx13PCxxote 126 2 CUBICLE FAN THERMOSTAT NIP F301100 10 - 404 

Sheet '14 61 2 MATE KEYPAD MOUNT116 NT DANFOSS 13013/107 - VS NOT USED 

62 2 SPED IVIENIDETERS 1, f/ 1W1 Tun NV 07P-POT3 cho ND 1W1Turn FGT. 126 NOT USED ELECTRICAL AS BUILT CERTIFICATION 

63 2 PUMP E/STOP CONTACTOR - NI SPREOER & SCHUH CA1-85 127 s 
REV 

III 
COMPANY J&P RICHARDSON 

64 2 PIMP CONTROL CET POWER ON RELAY - K2 DEC R1123-UL-240VAC - 128 5 
CONTRACTOR LICENCE Na. 758 

CERTIFIED BY M. DERUYTER DATE 692008 AS BUILT 
"1 A 11.07 RE-ISSUED FOR TEND ER P.M. A.W. no mama MI PACT mem s omma-RD or nm 

LAWS OP COMMIT NO MAT NOT St COMED 04 
ODOCCUCED won TIC DMUS MCC= CP 

DRAFTED P.HAGUE Ce1gInal Signed by A.WITD1OFT 2.06.07 Odg Signed by F.FORNASIER 27.06.07 

PRINCIPAL DESIGN MANAGER DATE 

I I I - 

SITE TITLE SHEET No 14 

C 12.08 ....s BUILT P.N. A.W. DRAFTING CHECK A_Will'HOFT DESIGN RP.E.O. No. DATE 
SP126 
YOUNGS ROAD 
SEWAGE PUMP STATION 

EQUIPMENT LIST 
BRISBANE WATER DRAWING No. 

486/5/7-0039-014 
AMEND. 

C El 01.08 ISSUED FOR CONSTRUCTION P.H. A.W. 
MIMI YAM 
®2)06 CAD FILE 57 -0039set_C 0.1gInai signed by R.JANFADA 5192 21.05.07 Orighrel Signed by P.SHERRIFF 28.0007 

No DATE AMENDMENT Al._,. 84,88..4E 
Reference Dra.irga B.C.C. FILE No. ADESIGN CHECK FLP.E.Q. No. DATE CLIENT DELEGATE DA1E wATER "......." 

f 01511311.411P4,4541111 elt 
1 I 2 I 3 I 4 I I 6 7 11 8 lir 9 I 10 I 12 I_ 13 I 

14 15 I 18 

SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS942 Active 10/12/2014 Page 314 of 333



_ - 

SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual

Q-Pulse Id TMS942 Active 10/12/2014 Page 315 of 333



1 

A 11.07 

CABLE No. STATUS 

(Note 21 

SIZE CORES TYPE LENGTH(m) FROM TO CABLE FUNCTION NOTES 

P01 EXISTING SOmm2 4C.E PVC/CU/PVC ENER6EX Supply Mar Switchboard Incoming Mains Supply 

P02 EXISTING 16ran7 1C Building Wire Switchboard Earth stake Mail Earth 

P03 Reserved - Generator Simply 

PO4 Reserved 240VAC gen supply 

Pas Reserved Pump 1 

P06 - Reserved Pump 1 

P07 EXISTING 16mm7 305.2piots Screened Fleale !Submersible) Switchboard Pump Not Pump 1 Motor Feed .Thermistors 

POO 
. Reserved Pump 2 

P09 - Reserved Pump 2 

PIO EXISTING 16min1 3C.E.2pilots Screened Fltale ISubmersible) Switchboard Pump Not Pump 2 Motor Feed 4Thermistors 

Pll - Reserved Dry Well Sump Pump 

P/IA Reserved Dry Well Sump Pump 

PIZ . Reserved Pump Well Lighting 

P13 - Reserved Pump Well Vent Fan 

P14 NEW 2.5me 2(+E PVC/CU/PVC Switchboard F/Meter Pit Sump Pump Junction Box 11P611 F/Meter Pit Sump Pump Motor 

P14A NEW 23a1m2 2C.E Vendor F/Meter Pit Sump Pump Junction Box I1P67) F/Meter Pit Sump Pump F/Meter Pit Sump Pump Motor 

P5 - Reserved Odour Control Unit 

P16 Reserved Chemical Dosing Unit 

C01 Reserved Pump 1 MIO probe 

CO2 - Reserved Pump IN'S probe 

CO3 _ Reserved Pump I B.Temp RTO 

C04 Reserved Pump 1 relux Ws 

C05 Reserved Pump 2 MIO probe 

CO6 - 
- 

Reserved Pump 2 MIS probe 

CO7 - . Reserved Pump 2 B.Temp RID 

C08 Reserved Pump 2 relux Vs 

C09 NEW 2C Vendor- 0.20130FSP 25mtrs Switchboard Wet Well High Level Probe Wet Well Level Signal 11.R31 

Reserved Remote LR3 Teminals 

CIO NEW 2C Vendor- 0.20130FSP ?Sera Switchboard Surcharge Imminent Probe Surcharge Imminent Signal MORI 

Reserved Remote SIR Terminals 

. (11 Reserved Dry Well Trip Level 

(12 Reserved Dry Well Alarm Level 

C13A Reserved Sump Pump level 

C138 ' Reserved Sump Pump level 

C14 

C15 ' Reserved Generator controls 

C16 NEW t5nare 2C PVC/PVC Switchboard Cathodic Protection Anode Anode 

C17 NEW 2C Vendor- 0.20130FSP 30mtrs Switchboard Ammeter Pit high Level Probe Flowmeter Pit High Level Signal ILR4I 

(18 Reserved Pump 1 Lockout 

(19 Reserved Pump 2 Lockout 

C20 ' Reserved Dry Well Alarm Strobe 

C21 Reserved Odour Control Unit 

C22 Reserved Manhole Surcharge 

101 . NEW Vendor 25mtrs- - Switchboard Wet Well Hydroscopic Level Sensor - Primary Wet Well Level 

Reserved Remote Mount TX 

102 NEW Vendor 25mtrs Switchboard Delivery Pressure Transmitter Delivery Pressure 

103 Reserved Enstorage level 

104 NEW Vendor SOntrs Switchboard Delivery Rowmeter Flowmeter Sensor Power Supply 

104A NEW Vendor 50mtrs Switchboard Delivery Rowmeter Flowmeter Signals 

Reserved lAtrasonic Level 

Reserved Ultrasonic Level 

106 NEW 0.75ine 1Pr Dekoron Switchboard - RTL1 Switchboard - Pump 1 Soft Starter RS485 Conuns Overall Screened Twisted Pai- 

107 NEW 0.7541m7 1Pr Dekccon Switchboard - Pimp 1 Soft Starter Switchboard - Pump 2 Sof I Starter RS485 Comm Overall Screened Twisted Pair 

108 NEW 0.75mai 1Pr Dekoran Switchboard - Norm 2 Soft Starter Switchboard - Graphic Display RS485 Caroms Overall Screened Twisted Pair 

109 Reserved Chemical Dosing Unit 

X01 NEW Vendor Switchboard - Ratio Aerial Coax Surge Protector Radio Communications 

X02 NEW Vendor Aerial Coax Surge Protector Aerial Radio Communications 
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NOTE: 

1. THE CONTRACTOR IS RESPONSIBLE IN DETERMINING THE 

ACTUAL CABLE LENGTHS REQUIRED ON SITE 

2. USE EXISTING CABLES IF SIZE & CONDITION IS ADEQUATE 
FOR NEW LOADS & FUNCTIONS. OTHERWISE SUPPLY & 

INSTALL NEW CABLES. TYPE & SIZE AS PER THIS SCHEDULE 

ELECTRICAL AS BUILT CERTIFICATION 
REV COMPANY J&P RICHARDSON 

CONTRACTOR LICENCE No. 756 

CERTIFIED BY M. DERUYTER DATE 6/9/2008 

CABLE SCHEDULE 
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CONSTRUCTION 

Cubicle construction 3mm Marine grade Aluminium (52511. 

Plinth construction 160x60 channel 6061 T6 Grade Aluminium. 

Folded, "Pulse & "TIG welded with all visible seams and joints fully welded, 

free from splatter and ground smooth where needed. 

External doors and covers fitted with Enka 1011 -201 self grip seal. 

T Handles fitted where 'ticketed on the drawings. 

M6 Earth studs fixed to the interior of all doors and hinged escutcheons 

and an adjacent cubicle interior surfaces. 

Door stiffeners, door stays, cable straps, and document holders etc fitted 

where shown on the drawings. 

Door stiffeners to be S/Steel and of suffkent strength to prevent being 

deformed when subjected to reasonable loads. Minhoum 3mm S/Steel. 

Lift-off covers and mounting panels fixed with MB studs & chrome acorn nuts. 

Gland plates manufactured from 6mm Bakelite, unless otherwise shown. 

hspection/Access plates manufactured from 3mm alunonium 

Gland/Inspection/Access plate openings reinforced with 25x1Omm flat aluminium bar. (Detail F) 

Cable glands to be fitted with compression side installed within cubicle. (petal GI 

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

Gland/Inspection/Access plate fixings at 100mm. 

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

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

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 V4 turn 1000-0142 

Locks Doors 1- 4.6-13 

Dirak Swing Handle 207-9294. Stainless Steel 

Selectrix 1107-11123 3pt cam 

Lockwood 11 Bard Lock 

Enke 1049-U3 roller rod 

Key Codes RC496A, RC496AB, RC496ABC refer to each door for clarification. 

Locks Doors 5 

Selectrix Swing Handle 1107-SS02-316. Stainless Steel 

Selectrix 1107-0123 3pt cam 

Enka 1049-U3 roller rod 

ENERGEX padlock 45rnm brass pin tumbler. Key No315. c/w 2 keys. 

OPERATING PARAMETERS 

Standard 

Current E Frequency 

Rated Operational Voltage lie 

Rated Insulation Voltage Ui 

Rated Auxiliary Voltage 

Rated Current (Main Bus) 

Short Circuit Current Inc 

Duration of Isc 

Decree of Protection 

Measure of Protection by barriers 

and enclosures 

Service Conditions 

Mass 

Forms of Segregation 

Earthing System 

AS 3439.1 

AC SOH: 

415 VAC 

660 V 

20 VAC / 24 VDC 

. 300 AMPS 

20 kA 

.2 sec 

lP 55 to AS 1939 

Outdoors 

Not exceeding 2000kg 

Form 1 

TN-S 

PAINING 

Aluminium Surface Preparation. 

flush smooth all exposed welds, dean, descale, and degrease all surfaces. 

Surfaces pretreatment in accordance with AS 1580 & AS 3115 using 

Novox LF acid etch cleaner, Novacoat 12 conversion coating, & clean water rinses 

Apply DULUX ALPHATECH 3000 powder coat to manufacturer's recommendation_ s. 

CUBICLE & EXTERNAL COMMENTS DULUX Mist Green (36648) matt finish 
INTERIOR ITEMS (mounting panels, escutcheons, etc.) DULUX Bright White (32166) 

Mrdnum Dry Film Thickness all surfaces 50 microns, 

eELECTFRICAL AS BUILT CERTIFICATION 
REV 

C 

COMPANY J8P RICHARDSON 

CONTRACTOR LICENCE No. -756 

CERTIFIED BY M. DERUYTER DATE 6/9/21308. 
T 

A 11.07 RE-ISSUED FOR TENDER P.H. A.W. 

C 12.08 AS 131-.111_1- P.H. A.W. 

B 01.08 ISSUED FOR CONSTRUCTION P.H. A.W. 

No DATE AMENDMENT DRN. APD., 

nereeuese-e-vseeru Varl1 

2 3 

MIRK 
All wiring to be PVC V90 HT 0.6/1Kv Grade with tinned conductor. 

Control and instrumentation wring has flexible copper conductors, and is colour 

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

appropriate pre-Insulated crimp lugs or pins. 

Separate lugs or pins shall be used for each conductor. 

Use proprietary bridging links when required to common up terminals. 

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

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

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

bars shall be used 

Power wiring to be minimum 2.5sqmin stranded copper conductors, phase 

colour coded as detaled below. 

Control wiring to be minimum1.0sqms flexible copper conductors, 

colour coded as detaled below. 

Low level control signals to be minimum 05scpum flexible copper conductors. 

colour coded as detailed below. 

4-20mA analog signals (internal & external) wired in shielded pair minimum size 0.5sconm, 

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 rainbow 25sqram flexible. 

Doors and hinged escutcheons bonded with flexible tinned copper braiding 

Ensure a minimum clearance of 100mm is maintained between cable ducting and 

gland plates. 

Wire numbering vil be equal to Grafoplast SI2000 system. 

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

2 1 1 1 

11 

TT 

Refer to sheet 17 for coding details for RTU disc nnection plugs. 
Coding pins must be fitted to both Me disconnect plug and terminal block. 

COLOUR CODE 

Phase wiring IA,B &C) 

Potential Metering (240/415 VAC) 

Current Metering (Secondary) 

240 VAC Control Active 

240 VAC Neutral 

24 VDC Positive supplies 

24 VDC Negative supplies 

24 VDC Wiring 

RTU I, 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 

25sqmm (mini 

t5sgrom 

23scirom 

tOsqmm 

tOsgrom 

last:Faro 

tOsqam 

lOsgrorn 

Mun: 
1.0sgrom 

1.5srpom 

2.5sqrsm (min) 

4 sqmm 

LABELS 

Internal labels W/B engraved ABS PLASTIC to label schedule. 

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

E/Stup labels Y/B engraved ABS PLASTIC to label schedule 

First letter = Background colour, Second letter = Lettering colour. 

Main switch labels 

Pump CB labels 

Compartment labels 

E/Stop labels 

Warning labels 

MAIN SWITCH 

400A 

PUMP Not 
250A 

lOmm 
Material ABS PLASTIC 

kin Colour B/W 

6mm 

4mm 

RTU 
iomso 

EMERGENCY STOP 4mm 

DANGER 415V 
1mm 

ISOLATE ELSE WHERE --- 5mm 

Material ABS PLASTIC 
Colour W/B 

Material Stainless Steel 

Material ABS PLASTIC 
Colour Y/B 

Material ABS PLASTIC 
Colour R/W 

Internal labels sear d 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. 

Remove all sharp edges and burrs from all internal and external labels. 
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DETAIL A 
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Sim shield corners redo RE 
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Sothet Screws c/v 
316 S/steel spring t flat washer 
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Note: Screws are not to penetrate cubkle metalwork 

DETAIL B 

(SUN SHIELD MOUNTING TO SIDES, REAR AND DOORS! 
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DETAIL E2 

(BOLTING DOWN FACILITES DETAIL( 
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Satila dam *dim dursfil 
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Neoprene Gasket 
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118 x 25 316 S/steel Button Head Socket Screws 
c/w 116 S/steel sip km L flat washer . 

searing roof n a m of 6 positions. 

Veld boss into position 

Note Screws are not to penetrate cubicle metalwork 

DETAIL C 

(SUN ROOF FIXING DETAL) 

660:60x9x6 
Alomhime Chminel (Part No 6061 T6) 

50 

50150e6 angle 
welded all rand to plinth 

Hold down bracket 

R3 

DETAIL El 

MOLTING DOWN FACIUTES DETAIL) 

(EXTERNAL) 

60 

SET UP CUBICLE TO BE LEVEL Br PLUMB BEFORE 

BOLTING TO CONCRETE PLINTH USING M12 STAINLESS 
STEEL MECHANICAL ANCHORS. 

DETAIL N 

(AERIAL SUPPORT BRACKET DETAIL) 

VSO CUBICLE 

DETAIL L3 

VSD CABLE EARTHING DETAIL 

SWITCFBOARD DISCONNECT CUBICLE 
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CERTIFIED BY M. DERUYTER DATE: 6/92008 
TO MOTOR 

DETAIL 0 

(INCUNED MOUNTING PLATE DETAIL) 
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M16.0 20 316 S/steel Button Head 
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In abide L angle 

!Wel:Mgr A* 

DETAIL D 

(EYE BOLT FIXING DETAIL) 

as.140.4arsol Wrm, 

e3Sx3Alumeigmplate 

rdessitiftW rffu6 

120ms sqrare ups elechical 
comedian box cast In slab --Ns 

M20 Itreaded bar grade 
MEL stainless steel welded 
to well well reinf =meet 
and bent up to 20ma below 
tap of slab R.L. 

seal 

25mo electrical sonde 
to switchboard 

DETAIL Y 

IRE( tfORONG CONNECTION BOX DETAIL) 

Z: I attar:lands installed with 
on seal located 

withal the cu ride 

PLINTH 

DETAIL G 

(CABLE GLAND NSTALLATION DETALI 
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levered position 

DETAIL H 
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0 
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4 

3 

For Portable 1- 5-1 Generator Connection 
DETAIL I 

7 

(GENERATOR BOLTED CONNECTION) 

(FIT %MOLD AND LABEL) 

Meld bar 
into position 

LM6 x20 316 S/steel Button tkad Screws 
c/w 316 S/steel flat washer 
searing plate at 100ma istervaLs. 

.Note Screws are not to penetrate reinfordng bar 

DETAIL F 

(GLAND/INSPECTION PLATE FIXING DETAIL) 
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To mw de-contactors - - 
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Dow Combo FITV sealant. 
734 Movable sealant 
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Support shelf In 
raised position 
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0110190N 5 DEPE/03ENT ON 0008 ARILANGOENT. 

MAJCIISE SHIELD MOTH WHILE ALLOMIK FOR ALL 

DOORS TO OPEN NE FULL IDS'. 

DETAIL K 

(DOOR SUN SHIELD DETAIL) 

98 

Use suitable paddno 
to support sealant 

Cats to anti set. 
Vet well 

DETAIL W 

(WET WELL CONDUIT SEALING DETALI 

gT1LAE/ITCHBOARD 
CONSTRUCTION DETAILS 

13 14 

052 

(Ft 3mm neoprene gasket between plinth i flange) 

Tocings 3i6 sisteel bolts, nuts, Nat 8, spring washers) 

DETAIL P 

(AERIAL FLANGE MOUNTING DETAIL) 
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2 3 4 5 
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7 10 12 13 14 I 15 I 18 

S/STEEL 
CABLE GLANDS 
ITo Suit) 

3mm BRASS 
PLATES IL of ELECTRODE BOX 

mAHD = 3.351 

2.05 metres 
Note 5 

SURCHARGE IMMINENT 
LEVEL 
mAHD 1301 

MEASUREMENT POINT 

ii 
Lr 

SURCHARGE IMMINENT 
LEVEL PROBE 

a 

4.4 metres' 
Note 5 

HIGH LEVEL 
mAHD 4. -1.049 

MEASUREMENT POINT - 
HIGH LEVEL -/ 
PROBE 

LEVEL PROBE 
mAHD o -2.349 

QTY MATERIALS LIST 

1 1 LENGTH OF HEAVY DUTY 
ORANGE PVC CONDUIT 40mm 

2 1 CONDUIT END CAP 

3 2 STAINLESS STEEL CABLE GLAND 

4 3 CABLE CLAMP SUSPENSION EYELET 

ECTRICAL AS BUILT CERTIFICATION 
R V COMPANY J&P RICHARDSON 

CONTRACTOR UCENCE No. 756 

CERTIFIED BY M. DERUYTER DATE: 6/9/2008 

HANGING 
HOOK 
Note I 

EXISTING CONDUIT 

TO SWITCHBOARD 

200 

5.7 metres 
Note 5 1.4 metres 

NORTHERN SURVEY MARKER No.526 
mAHD 3.560 

a 

4 

a 

Note 3 

CABLE CLAMP 
SUSPENSION EYELET 

S/STEEL CABLE GLAND 
(To Suit) 
Note 4 

END CAP 

INo Glue) 

FIX IN PLACE WITH 
3 x M8 /STEEL SCREWS 

40mm PVC CONDUIT 

DRILLED 6mm HOLES AT 
300mm INTERVALS ALONG 
THE LENGTH OF THE CONDUIT 
Note 2 

HYDROSTATIC LEVEL 
PROBE 

RANGE : 611 

MEASUREMENT POINT 

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 slides over the probe the maxmium 
amount possible. Do not glue the conduit to the end cap. 

4. Tighten the securing cable gland. 

5. Measurements are to be taken from bottom of the 
electrode box to 'measurement points' on probes 

IP68 RATED "VEGABAR 74 PRESSURE 

SENSOR WITH ON40111/2.1BSP 
THREADED MALE END. MODEL TO 

SUIT PRESSURE RANGE AND CABLE 

LENGTH FOR EACH INDIVIDUAL SITE. 

EXAMPLE MODEL "BR74XXGG1711A2X- 

PRESSURE RANGE --I 
OM 111/21 BSP TO 

DN32 111/41 BSP STAINLESS 
STEEL REDUCING SOCKET 

CABLE TO REMOTE "VEGABAR 
DIS12X8Ar ELECTRONICS IN 

PUMPING STATION SWITCHBOARD 
DN32 111/4 "1 BSP STAINLESS 
STEEL 901 EQUAL MALE BEND. 

DETAILS OF NON PREFERED INSTALLATION 

TO BE USED WHERE SPACE IS LIMITED 

TAPPING BAND 

PRESSURE POINT 
STOP COCK 

0940 111/21 BSP TO 

0N32 M1/41 BSP STAINLESS 
STEEL REDUCING SOCKET 

DN32 111/41 BSP 
STAINLESS STEEL NIPPLE. 

DN32 STAINLESS STEEL UNION WITH 
DN32 111/41 BSP FEMALE ENDS AND 
INSTALLED WITH FEMALE SECTION OF 

UNION ADJACENT TO VALVE 

DN32 111/41 BSP 
STAINLESS STEEL NIPPLE. 

DETAILS OF PREFERED INSTALLATION 

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 'pref ered' detail 
unless limitations prevents 
this 
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REF 01:E14 

RTU 
DIGITAL OUTPUT 

+ REF 07:14 _ 
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v.> 

REMOTE 
INTERUPT 

K1 

RTU 
DIGITAL OUTPUT 

+REF 07:14 _ 

RTU 
DIGITAL INPUT 

REF 07:F2 

10 

OPTION K 

TDR1 

TRANSDUCER 

11 

I A2 
I 

Si 

LL 
LOCAL 
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H1 0 POWER ON 

A3 

H2 

OINTERUPT 
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Ll 

L2 

T1 

TRANSF. 
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13 

A106- 
1 

M2 
AMMETER 

7 

0 
69 

9 

0 

RTU 

ANALOG INPUT 

4-20mA 
REF 07:F11 

F1 +3 10 

0 *ye 

CATHODIC 
111 VR1 PROTEC 

VOLTMETERLI 
(7) ri 

VARISTOR PROBES 

450 

425 
. 

°N H1 
CATHODIC PROTECTION POWER SUPPLY 

H2 113 F1 ® 

ISO 125 

VOLTS AMPS ® 0 
POWER ON INTERUPT FAULT 5 AMPS 

© CP) 
M1 M2 S1 S2 

1() 
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01.08 

DATE 
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HINGE 

P.H. 
P.H. 

P.H. 

A.W. 

A.W. 

FRONT PANEL LAYOUT 

THS NAVIN °PART HEREOF IS PROTECTED BY TIE 
LAID OF COTIOGIT A10 HAY ROT BE CONED OR 
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OUSBARE HAM 
2006 

NTS 

11 0 -ve 

8 DIA HOLES 

PANEL FIXING 

1/4 TURN CAPTIVE FASTENERS 
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DRAFTING CHECK 

CAD FILE 
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AC INPUT 

TERMINALS 
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& RTU I/O 

15mm RETURN 

ITEM QTY DESCRIPTION ( RS ' = RS COMPONENTS PART NUMBER) 

BD1 1 DIODE BRIDGE SINGLE PHASE 35A 600V ISOLATED METAL BASE. RS2278772 

Fl 1 DC OUTPUT FUSE - PANEL.MTG 5x20 FUSE HOLDER c/w 5A FUSE 

H1 1 POWER ON INDICATOR 240VAC NEON RED RS576608 

H2 1 INTERUPT INDICATOR 240VAC NEON WHITE RS576620 

113 1 FAULT INDICATOR 28VDC LED ARRAY AMBER RS576563 

K1 1 REMOTE INTERUPT - RELAY 24VDC - RH2B-UL-24VDC 

M1 1 VOLTMETER 0-15 V 69x53 MR73 

M2 1 AMMETER 0--5 A 69x53 RS259511 (28 mOhmil. 

S1 1 LOCAL INTERUPT - MOMENTERY PUSH BUTTON S&S D7P-F4-PX11 - RED 

S2 1 FAULT RESET - MOMENTERY PUSH BUTTON S&S D7P-F6-PX10 - BLUE 

TDR1 1 TRANSDUCER - MANN INDUSTRIES FTXDMV 0-150mV/4-20mA/240vAC 

T1 1 TRANSFORMER GAYRAD TP60 

VR1 1 VARISTOR - SURGE SUPPRESSOR RS649150 (CLAMP 76V10Ap) ( 31VDC CONTINUOUS) 

- 14 TERMINALS 4.0mm RAIL MTG « END COVERS & STOPS 
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