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VLT® AQUA Drive
Operating Instructions M 1. How to Read these Operating Instructions

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.

MG.20.M5.02 - VLT® is a registered Danfoss trademark 3
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M VLT® AQUA Drive
1. How to Read these Operating Instructions 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.20.0X.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

C€

1.1.3. Symbols

Symbols used in these Operating Instructions.

NB!
Indicates something to be noted by the reader.

Indicates a high-voltage warning.

@ Indicates a general warning.

/5

Indicates default setting

4 MG.20.M5.02 - VLT* is a registered Danfoss trademark
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VLT® AQUA Drive
Operating Instructions M 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 reguiations, must be complied with.

Safaty 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 eguipment must be established, the user must be protected against supply veltage, and the meter must be
protected against gverload in accordance with applicable national and local requlations.

4. The earth leakage currents are higher than 3.5 mA.

5. Protection against motor overload is set by par. 1-90 Motor Thermal Frotection. 1f 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 L1, L2 and L3, when load sharing (linking of DC intermediate circuit) and
extenal 24 V DC have been installed. Check that all voltage inputs have been disconnected and that the necessary time has passed before

commending repair work,

Instaflation at High Altitudes

By altitudes above 2 km, please contact Danfoss regarding PELY,

Warning against Unintended Start

1. The motar can be brought to a stop by means of digital commands, bus cornmands, references or a local stop, while the frequency Converter is
connected to mains. [f personal safety considerations make it necessary to ensure that no unintended start occurs, these stap functions are not sufficient.
2. While parameters are being changed, the motor may start. Consequently, the stop key [STOP/RESET] rust always be activated; following which data
can be modified. 3. A motor that has been stopped may Start if faults occur in the eiectronics of the frequency converter, or if a temporary gverload or
a fault in the supply mains or the motor connection ceases,

Waming:
Touching the electrical parts may be fataf - 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.

MG.20.M5.02 - VLT |5 a registered Danfoss trademark 5
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M VLT® AQUA Drive
2. Safety Operating Instructions

2.1.2. General Warning

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- 600V, 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 16mm?2 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.

6 MG.20.M5.02 - VLT* is a registered Danfoss trademark
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VLT® AQUA Drive Mé
Operating Instructions 2. Safety

2.1.5. Caution

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 befare carrying out maintenance. Wait at least as fallows before doing service an
the frequency converter:

Yoltage

00 - 290 v
380 - 480 V
525-600 v

b FEatt !

450630 kw

525-590 v
i

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 he started/stopped using digital commands, bus commands,
references or via the Local Control Panel.

. Disconnect the frequency canverter from mains whenever personal safety considerations make it necessary to avoid unintended start.
»  Toavoid unintended start, always activate the [OFF] key before changing parameters.

. Unless terminal 37 is turned off, an electranic fadlt, temporary overioad, a fault in the mains supply, or Iost 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 Torgue Off (As defined by draft CD
[EC 51800-5-2) or Stop Category O{as defined in EN 50204-1}.

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 af Safe Stop in an installation, a thorawgh risk analysis on the installation must be carried out in order to determine whether the Safe Stap 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 infarmation 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!

MG.20.MS5.02 - VLT¥ is a registered Danfass trademark 7
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VLT® AQUA Drive

2. Safety M 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 Fiter 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

VLY AQUA Drive
Software version: 1.24

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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VLT® AQUA Drive M
Operating Instructions 2. Safety

2.1.10. Disposal Instruction

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 locat and currently valid leg-
islation.

MG.20.M5.02 - VLT¥ is a registered Danfoss trademark 9
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VLT® AQUA Drive
Operating Instructions

3. Introduction

3.1. Introduction

3.1.1. Type Code String

1 234

101112 13 141516 17 1819 20 21 2223 24 2526 27 28 2930 31 32 33 34 3536 37 38 39

FC-|2

Qv
Ncn

T

HL[ T XXsXX(XXA 18] G

D

1308A484.10

Descngtnon

Possmle choice

Productiqroup 8 VLT Séries

Power rating 0. 25 630 kW
Number.of/phasés® Ay R Threephases't

Mains voltage

11-12

S2: 220-240 VAC single phase
S4: 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

/I lype Kplat
5/NEMA Type 12 w/backplate’s

16-17

“THX: No RFI filter

H1:
H2:

RFI filter class A1/B
RFI filter class A2

H3: RFI filter class A1/B (reduced cable length)
H4:

RFI fi Iter class A2[A1

G Graphical Local Control Panel (GLCP)
N: Numeric Local Control Panel (NLCP)
X: No Local Control Panel

D: Loadsharing
X: No Mains disconnect switch

1: With Mains disconnect switch
8: Mains Dlsco nect + Load hari

‘Adaptati

-5 Reserved”.

| Adaptation

B options

BX: No option
BK: MCB 101 General purpose I/O option
BP: MCB 105 Relay option

€0 0ptionsiMCO.4

K

B0:MCB 109 Analog I/O optlon
CX::Ng options . B

C1 options

X: No_options

‘Cioption:software
D options

XX:iStandard:isoftwar

DX: No option

The'variousioptions are:déscribed further:in the WL TAQUA Drive:Design Guide.«

DO: DC back-up

Table 3.1: Type code description.

Q-Pulse Id TMS942
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M VLT® AQUA Drive
3. Introduction Operating Instructions

3.1.2. Frequency Converter Identification

Below is an exampte of an identification label. This label is situated an 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).

13008718
Tiustration 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 Panfoss.
3.1.3. Abbreviations and Standards
Abbreviations; Terms: SI-units: I-P units:
o i e Aeelerabion o el il

AWG American wire gauge
[AtosTane: Vi i3 R -iwAutomat:cMotorTunmo”‘m“= A

°C Celsius
= T R S TR A S Ly UV DU 'AmPsgs‘I%&_ AN |
LM Current Iimit
[ T p Enemvw fEed Sy - ft- DY BRELE TS |
°F Fahrenheit
e  EreqQUENCY, CONVErter oo
Frequency
(kA g o e T T e il Kilahertz " GRS
LCP Lacal Control Panel
SR et \\;:;ﬁ,ﬂ. A “WMiliia; Amperes: e
Millisecond
e Nt A T B R TN EoC R S I |
Motion Contrel Tool
_Motor. Type: Dependent:oini . o .t abomint R P e

Newton Metres

Nominal motor frequency
<~ Nominal motor power. -
Narminal motor voltage
ioParameterias
Protective Extra Low Voltage

kR o POWRE R
Pressure
AR .;Rated.Inverter Output.Current..

Revolutions Per Minute
L Size Related s

Temperature
| - T Time. i
Tun Torque Ilmlt
[ oMoltage:

Table 3.2; Abbreviation and Standards table .

12 MG.20.M5.02 - VLT¥ is a registered Danfoss trademark
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VLT® AQUA Drive
Operating Instructions M

4. Mechanical installation

4.1, Before starting
4.1.1. Checklist

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

Enclosure A2
type: (IP 20/ 21)

A3 AS
(IP 20/21) | (1P 55/ 66)

B1/B3
{IP20/ 21/ 55/ 86)

BL/B4
(1P20/ 21/ 55/66)

C1/C3
(IP20/21/ 55/66)

CC4
(1P20/21/ 55/66)

Unit size {kW):

5.5-11/ 15/ 18 5-30/ 37-45/
200-240 ¥ 0.25-3.0 37 0,25-3.7
5511 15-18.5 22-30 37-45
380-480 V 0.37-4.0 5575 0.37-7.5 11-185/ 1230/ 37531 75 - 90f
T - R 11-18.5 22-37 45-55 75-40
11-1B.5/ 7237/ 45-55/ 75 - 80/
525-600 V 0.75-4.0 5.5-2.5 0.75-7.5
11-18.5 22-37 45.55 75-90

Table 4.1: Unpacking table

Please nate 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.

MG.20.M5.02 - VLT* is a registered Danfoss trademark 13
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4.2.1. Mechanical Front Views N
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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,
* AS in IP55/66 only!
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4.2.2. Mechanical Dimensions

SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual

iFrame size (KW
200-240 V
380-480V
525 600 V

Enclosurés
..with de-co
Backe plate:

With option A/B
'Screw holes'(mm):

Mechamcal di menslons

0.25- 3 7
0.37-7.5

0.25-3.0
0.37-4.0

€2

37-45
75 90

18 5-30
37-55

22-30
45-55

37-45
75-90

aAUQ VNOV LA

242

suoipnaisu] Bunesado

Active 10/12/2014

uolje|[eIsul jealueydsy b

Page 20 of 333




SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual
M VLT® AQUA Drive
4. Mechanical installation Operating Instructions

4.2.3. Mechanical mounting
Afl 1P20 enclosure sizes as well as IP21/ IPS5 enclosure sizes except A2 and A3 allow side-by-side instaliation.
If the IP 21 Enclosure kit (13081122 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.

WW Air passage for different enclosures

a(mm): 100 100 100 200 200 200 200 200 225 200 225

1. Drill holes in accordance with the measurements given.

2. You must provide screws suitable for the surface on which you want to mount the frequency converter. Retighten all four screws.

Base
plate

1308422810

Table 4.2: Mounting frame sizes AS, B1, B2, B3, B4, C1, 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.

16 MG.20.M5.02 - VLT is a registered Danfoss trademark
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VLT® AQUA Drive
Operating Instructions M 4. Mechanical installation

1P a0

Tliustration 4.1: With heavier drives, use a lift, First wall-mount the 2 lower belts - 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, especialty when installing large units.

The frequency converter is cooled by means of air circulation,

To pratect the unit fram 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 /s 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 becomne relevant, see Derating for Ambient

Temparatiire.

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 [P 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 maunted 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 cavers. No cover or imminent plastic cover must be used instead.

Q-Pulse Id TMS942
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M VLT® AQUA Drive
4. Mechanical installation Operating Instructions

Information on ordering numbers is found in the Design Guide, section Ordering Numbers.
More detailed information is available in the Pane/ Through Mount Kit instruction, MI.33.H1.YY, where yy=language code.

18 MG.20.M5.02 - VLT® is a registered Danfoss trademark

Q-Pulse Id TMS942 Active 10/12/2014 Page 23 of 333




SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual

VLT® AQUA Drive
Operating Instructions M 5. Electrical installation

5.1. How to connect

5.1.1. Cables General

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

Details of terminal tightening torques.

Power (kW Torque (Nm
R SR i

’ 5 e e F105 : 10 SEUA05
ca 30 - 45 55-90 55 - 90 14/24) 14/24 14 14

Table S.1: Tightening of terminals

1. For different cable dimensions x/y where x$95 mm? and y295 mm?2.
2. Cable dimensions above 18.5 kW 2 35 mm?2 and below 22 kW s 10 mm?
5.1.2. Enclosure Knock-outs

0263 Q17
[
o OC o
DED O ,
3% 1770
7 /f 7 :
!
/7

™~
— 1208A500.11
(o]
/,
\ \
=
O
\\@
[e]
g
1308A810.11

/
2331 o 2331 233.1 429 ©33.1 0429
A B8 C A 8 C

Iliustration 5.1: Cable entry holes for enclosure B1. The suggested use Tllustration 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.

MG.20.M5.02 - VLT* is a registered Danfoss trademark 19

Q-Pulse Id TMS942 Active 10/12/2014 Page 24 of 333



Q-Pulse Id TMS942 Active 10/12/2014

SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual

VLT® AQUA Drive
5. Electrical installation M Operating Instructions

Mi5 M25 M18 M25 M16 M/ZS M16 7(5
OINGOR AN AT SN ,9! NN TSN
A
e OO L E SASICKGROIONGING)) 2
o~ =7 T~ -
~ N\ -\ - s -

f/// ) 1/// \]\ /j~\ ’// \\\\ I// \\\\ PN
SRS E)) O T U AT
N~=-77 NS AN -_ 77 s, [ b i

7 /\-/ ~q- Nl it N2
= = = of o) / o} 7
Mé:l M63 M50 / /
A C B M63 M63 M50

A C B

Tllustration 5.3: Cable entry holes for enclosure C1. The suggested use Illustration 5.4: Cable entry holes for enclosure C2. 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.

5.1.3. Fuses

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
Ams (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.

Table 5.2: Non UL fuses 200 V to 480 V

1) Max. fuses - see national/international regulations for selecting an applicable fuse size.

20 MG.20.M5.02 - VLT¥ is a registered Danfoss trademark
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UL Compliance

Freguency Ferraz- Ferraz-

Bussmann Bussmann Bussmann SIBA Littel fuse

converter Shawmut Shawmut

Bkl EWX.2007 3 = 2028220520 g : T
45K FWX-250 - - 2028220-250 1255-250 A25X-250

Table 5.3: UL fuses 200 - 240 V

Frequency . Ferraz- Ferraz-
converter Bussmann Bussmann Bussmann SIBA Littel fuse Shawmut Shawmut

SSK/ KTS’RISO JKSISO JJS-150 2028220-160 KLS-R150 AGK- 150R

2028220250  L505-250 o "AS0-P250

Table 5.4: UL fuses 380 - 600 V

KTS-fuses from Bussmann may substitute KTN 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.
LS50S fuses from LITTEL FUSE may substitute L50S fuses for 240 V frequency converters,
A6KR fuses from FERRAZ SHAWMUT may substitute A2KR for 240 V frequency converters.

AS0X 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 mm? or 2 rated mains wires terminated separately according to £V 50178
or JEC 61800-5-1 unless national regulations specify differently. Always comply with national and local regulations on cable cross-

’gﬁﬂ 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.

MG.20.M5.02 - VLT* is a registered Danfoss trademark 21

Q-Pulse Id TMS942 Active 10/12/2014 Page 26 of 333



SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual

5. Electrical installation M

VLT® AQUA Drive
Operating Instructions

| 150BA026.10

3 ph 91 (L1)
ase 92 (L2)

ower

fout 93 (L3)

(I

= regy
I

Illustration 5.5: Terminals for mains and earthing.

IT Mains

440 v.

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

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

22
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o<
5.1.5. Mains wiring overview 34
3 @
. Q)
Enclosure: A2 A3 i (1P 2471 5571 ap 21/BI§> 55/1P 83 B2 o < S 53
(P20/1P21) | (IP20/IP21) | (IP 55/IP 66) 66) 66) (IP 20) (IP20) | (IP 21/IP 55/66) | (IP 21/1P 55/66) (1P20) a '8
) e i T - 5 P
29
c <
Q (1)
S
e s v
Motor size (kW):
200240V 0.253.0 37 1.1-3.7 5.5-11 5 5.5-11 15-18.5 18.5-30 37-45 22-30 37-45
380-480 V 0.37-4.0 5.57.5 L1-7.5 11-18.5 22-30 11-18.5 2237 37-55 75-90 45-55 75-90
525600 V ' 1175 Li7.5 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.
w
m
@
g
3.
0
o
-
1%
T
o
&
o
o
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SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual
M VLT® AQUA Drive
5. Electrical installation Operating Instructions

5.1.6. Mains connection for A2 and A3

1308426110

Illustratian 5.6. First mount the twa screws on the mounting plate, slide it inke place and tighten fully.

1308A262.10

Ilustration 5.7: When maunting cables, first mount and tighten earth cable.

The earth connection cable cross section must be at least 10 mm? or 2 rated mains wires terminated separately according to £V 50178/

- IEC 61800-5-1;

24 MG.20.M5.02 - VLT* is a registered Danfoss trademark
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VLT® AQUA Drive M
Operating Instructions - 5. Electrical installation

130BA263.10

Illustration 5.8: Then mount mains plug and tighten wires.

130BA264.10

1llustration 5.9: Finally tighten support bracket on mains wires.

MG.20.M5.02 - VLT* is a registered Danfoss trademark 25
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5. Electrical installation Operating Instructions

5.1.7. Mains connection for A5

Illustration 5.11: How to connect to mains and earthing with mains disconnect switch,

26 MG.20.M5.02 - VLT is a registered Danfoss trademark
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SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual
VLT® AQUA Drive M
Operating Instructions - 5. Electrical installation

5.1.8. Mains connection for B1, B2 and B3

A
AL 4y
N Y

l\-.f

o
//

S/

130BAT25.10

i

o

130BT332 RFL.

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

130RAT20.10

(5

I

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

NBI
For carrect cable dimensions please see the section General Specifications at the back of this manual,

MG.20.M5.02 - VLT* is a registered Danfoss trademark 27
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5. Electrical installation Operating Instructions

5.1.9. Mains connection for B4, C1 and C2

1IRAT 14,30

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

Lllustration 5.16: How to connect to mains and earthing for C1 and C2.

5.1.10. Mains connection for C3 and C4

1308471910

TI0RATIE A0

[llustration 5.17: How to connect C3 to rmains and earthing, Illustration 5.18: How to connect €4 to mains and earthing,
5.1.11. How to connect motor - foreword
See section General Specifications for correct dimensioning of moteor cable ¢ross-section and length.

) Use a screenedfamoured motor cable to comply with EMC emission specifications (or install the cable in metal conduit).
. Keep the motar 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 ¢lamp 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.

. 1f it is necessary to break the continuity of the screen to install a motor isolator or matar relay, the continuity must be maintained with the lowest

possibfe 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 cabie. If the cross-section is increased, the cable

capacitance - and thus the leakage current - may increase, and the cable length must be reduced correspondingly.

28 MG.20.M5,02 - VLT# is a registered Danfoss trademark
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VLT® AQUA Drive M
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 Uu v W
(230/400 Vv, D/Y). Large motors are delta-connected (400/690 V, D/Y).
Refer to the motor name plate for correct connection mode and voltage.

(=4

<

%
1TR2AT14.10

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).

ns voltage

T

Table 5.6: 3 and 6 cable motor connection.
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R.1.12. Motor wiring overview

SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual

(¥, ]
Enclosure: A2 A3 v 2SS | P 2P 5 s ~ o & > T
(IP20/IP21) | (IP20/IP21) | (IP55/IP 85) {IP 20) (1P 20) (1P 21/1P 55/66) | (IP 21/IP 55/66} | (1P 20) D
IP 66} IP 65) a
' =
O
o
=
%3]
—
o
ua'uoi_i;u 'Q_'__J
s =
— o
Motor size (kW):
200-240 V 0.25-3.0 37 L13.7 5511 15 5511 15-18.5 18.5-30 37-45 22-30 3745
3B0-4B0 V 0.37-4.0 5575 1.17.5 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 35750 11-18.5 22-37 37-55 7590 45-55 75-60
Goto: 5113 5.1.14 5.1.15 5.1.16 51.17 5.1.18
Table 5.7: Motor wiring table.
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SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual
VLT® AQUA Drive M}z
Operating Instructions 5. Electrical installation

5.1.13. Motor connection for A2 and A3

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

1308A265.10

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

130BA266.10

Tllustration 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 Operating Instructions

5.1.14. Motor connection for A5

Tlustration 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

13087333

Tlustration 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.

32 MG.20.M5.02 - VLT is a registered Danfoss trademark
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5.1.16. Motor connection for B3 and B4

130BA721.10

130BA726.10

Illustration $.24: First terminate the motor earth, then Place motor U, Tllustration 5.25: First terminate the motor earth, then Place motor U,
V and W wires in terminal and tighten. Please ensure that the outer V and W wires in terminal and tighten. Please ensure that the outer
insulation of the motor cable is removed under the EMC clamp. insulation of the motor cable is removed under the EMC clamp.

5.1.17. Motor connection for C1 and C2

B
1
() [ Te
S ESHENENE
© e EIEHEN RS
Oc- 0 R-
i 88180 & »
95 ™)
®
©
DO 5 [)00n 0w J
o __
= ol *;Q
=
o
3
3
S

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 remaved under the EMC clamp.
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M VLT® AQUA Drive
5. Electrical installation Operating Instructions

5.1.18. Motor connection for C3 and C4

e
=3
R

2
]
a
8

Tllustration 5.27: First terminate the motor earth, then Place motor U, Tllustration 5.28: First terminate the motor earth, then Place motor U,
V and W wires in terminal and tighten. Please ensure that the outer V and W wires in terminal and tighten. Please ensure that the outer
insulation of the motor cable is removed under the EMC clamp. insulation of the motor cable is removed under the EMC clamp.

5.1.19. DC bus connection

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

§ H

3 3

Tllustration 5.29: DC bus connections for enclosure B3. Tllustration 5.30: DC bus connections for enclosure B4.
34 MG.20.M5.02 - VLT? is a registered Danfoss trademark
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Operating Instructions M

5. Electrical installation

2
3
8

Illustration 5.31: DC bus connections for enclosure C3. Tlustration 5.32: DC bus connections for enclosure enclosure C4.

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.

Terminals

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

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.

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

N

al-
AW, AN
A
A%

A"

i
s

T

1308A723.10

130BAT24.10

Iilustration 5.33: Brake connection terminal for 83. Iltustration 5.34: Brake connection terminal for B84.
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2
o
4

1308A7308.10

Illustration 5.35: Brake connection terminal for C3. 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.

130BA029.12

1308A215.10
Terminals for relay connection Terminals for relay connection
(A2 and A3 enclosures). (A5, Bl and B2 enclosures).
36 MG.20.M5.02 - VLT? is a registered Danfoss trademark
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130BA391.12
Illustration 5.37: Terminals for relay connection (C1 and C2 enclosures).
The relay connections are shown in the cut-out with relay plugs (from the Accessory Bag) fitted.
g
3
2
Illustration 5.38: Terminals for relay connections for B3. Only one knock-out is fitted from the factory.
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138074810

Tlustration 5.39: Terminals for relay connections for B4.

1JDBA749.10

Y
]
[ ]

-
h\\!.’\'
N
¥
D

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
reloyl —
. Terminal 01: common 03
+  Terminal 02: normat open 240 V AC —OZG 240Voc, 2A
. Terminal 03: normal closed 240 V AC 01 -
Relay 2 reloy2 o >—
240Vac, 2A
5|
. Terminal 04: common 400Vac, 2A
»— |
. Terminal 05: normal open 400 V AC 04
¢ Terminal 06: normal closed 240 V AC 13084047.10

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 refay 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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5.1.24. Access to Control Terminals

All terminals ta the control cables are located underneath the terminal
cover on the frant of the frequency converter. Remove the terminal cover

with a screwdriver.

13087248

Tlustration 5.41: Access to cantrol terminals for A2, A3, B3, B4, C3 and
C4 enclosures

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

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

13087324 ~ """/

Dlustration 5.42: Access to contro! terminals for A5, B1, B2, C1 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/0.

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 Cables for
the correct termination of control cables.

Darfitt

VLT® AQUA Drive
Operating Instructions

1308A012.11

IHustration 5.43: Control terminals (all endosures)

13087340.10

Illustration 5.44: Control cable clamp.
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5.1.27. Electrical Installation

Dasfit

and Control Cables

5. Electrical installation

e e
f =1
¥5% 4( S U ;
| p—
3 Ph L1 Ll e QXD SN L
ose (OED (A
powor L2 | o s ——— -
input %% - K 4K K O =
PE(S ] 4 —s ] PE) 99 ';I;'"; —
OC bus = Switch Mode
€3] Power Supply -
x (R+) B2 Brake
50 (+10 V OUT resistor
+10vdc ( ) [CSICH S
5201
- D 53 (A IN IB
0-10vae E — ¢ ) ON=0-20mA reloy1 >
0/4-20 mA 5202 |oFF=0-10v - o3
0-10vde _’:;;.‘. 54 (A IN) : —5 | 240vec. 24
0/4-20 mA L i -
55 (COM A IN) ) [
ATTTTNN S loy2
T\ TV Y 12 (+24V OUT) | relo
!\ ! | 240Vac, 24
o TV Y13 (+2av out _
" \ " \ ) lp 5-00 : (] 400Vac, 2A
4 4 — 24V (NPN)
,’ \ I' y ] 18{(0IN) D\H ov (PNP) : 04
| |
— 4 \ | —_24v (NPN) |
| |I | |‘ CEEECED) D\’ﬁ' ov gPNP; | (Com A ouT) 39 ﬂ:ntilogoomiu'
! —F Y ! { (A ouT) 42 [0/ 4-20
| P | 20 (con 0 ) )} | |
L f [‘ 57 e E\:C}uv (NPN) :
| IN/OUT — S801
[ : 1 : M- r2avl | oV (PNP) ! 8 ON=Terminated
| 1 | | | OFF=Open
) l | ' | |
I Llov g I s
L ) lL AN T (:}NC}Z4V (NPN) :
D IN/OUT, —_
" : " I| M- 24! : ov (PNP) :
l| b ! I | 801/~ — ov
! I
| i L4-ov)! I _ Nt
} !' l ,' | | |RS-485 (P RS-485) 68] 1 11 RS-485
} —+ —S | __24v (NPN) | {Interface \_1";;—7.:‘\:"
! | [ | 32 (0 1N) :)\‘ﬁ ov (PNP) | —J (N RS-485) 69
I § { [
— 24V (NPN — Y
ﬁ\ | \\ | S53 © N) ov (PNP; : (COM RS—-485) 61
! I' | II * _Jl (PNP) = Source
\ SR U~ NPN) = Sink
\ \ D_37 (D IN) (NPN) = Sin
ﬂt‘ /ﬁ . 1308A544.10

Tllustration 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 @ 100 nF capacitor between screen and chassis.

The commaon 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. Far example, it avoids switching on digital inputs disturbing analog inputs.

Control cables must be screened/armoured.
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5.1.28. How to Test Motor and Direction of Rotation.

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.

[ TVIERCY
o
Tllustration 5.46: Tllustration 5.48:
Step 1: First remove the insulation on both ends of a 50 to 70 mm Step 3: Insert the other end in terminal 12 or 13. (Note: For units with
piece of wire. Safe Stop function, the existing jumper between terminal 12 and 37

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

Tllustration 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.

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!)
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Step 7: To move the cursor, use the left < and right = arrow buttons.

This enables changing the speed in larger increments.

Iltustration 5.50:
Step 5: By pressing the (Hand on] button, the LED above the button
should be lit and the motor may rotate.

Illustration 5.53:
Step 8: Press the [Off] button to stop the motor again.

Lllustration 5.51:
Step 6: The speed of the motor can be seen in the LCP. It can be Illustration 5.54:

adjusted by pushing the up 4 and down ¥ arrow buttons. 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.

Tllustration 5.52:
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5.1.29, Switches $201, S202, and $S801

VLT® AQUA Drive
Operating Instructions

Switches S201 (Al 53) and S202 (Al 54) are used to setect 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:
5201 (AI 53) = OFF (voltage input)

$202 (Al 54) = OFF (voltage input) @

S801 (Bus termination) = OFF OOO

&)

S
LT

130BT310

Illustration 5.55: Switches location.
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5.2. Final optimization and test

5.2.1. Final optimization and test

5. Electrical installation

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.

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

Step 1. Locate motor name plate.

The motor is either star- (Y) or delta- connected (4). This information is located on the motor name plate data.

2 MOTOR NA. 1214
_ﬂm_a._w____
14 ]
e (7} 35 R
7
Tty

139073087

Ilustration 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”.

Motor Power [kW]

Table 5.8: Motor related parameters
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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 Ao operation (par. 5-12 [0])
2. Press [QUICK MENLU), select "Q2 Quick Setup”, scroll down to AMA par. 1-29.
3. Press [CK) 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 alamm can be found in the Troubleshooting sectinn.
2. "Report Value” in the [Alarm Log] shows the last measuring sequence carried out by the AMA, befpre the frequency converter ertered alarm

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

NB!
Unsuccessful AMA is often caused by incorrectly entered motor narne 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. Motar Speed Low Limit [par. 4-11 or 4-12
Mator Speed High Limit [par. 4-13 or 4-14
Minimum Reference | par. 3-02
Maximum Reference [par. 3-03 Ramp 1 Ramp Up Time [s] |par. 3-41
Ramp 1 Ramp Down Time 1 (5] [par. 3-42
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6. Application Examples

6.1.1. Start/Stop

Terminal 18 = start/stop par. 5-10 [8] Start

Terminal 27 = No operation par. 5-12 [0] Ao operation (Default coast

inverse

Par. 5-10 Digita/ 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

= e

(=} o~

> 10

:‘ el ')

+ a a
12(13]18(19]|27]29|32|33|20|37
[o]lelle][e][e][e][e)[e][e][e]
DIOIDIQIDIQIOIOIOID
. |
Start/Stop ___;af:swu

1308413312

AN

Start/Stop
(18

Tllustration 6.1: Terminal 37: Available only with Safe Stop Function!

L1L2 3PE

VLT AQUA Drive

UVW 12 1827 13 54

13084727.10

Mains——J

Start
| J.

Stop
I

2 wire 4-20mA
Pressure
Transmitter
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6.1.3. Submersible Pump Application

The system consists of a submersible pump controlled by a Danfoss VLT AQUA Drive and a pressure transmitter. The transmitter gives a 4-20 mA feedback
signal to the VLT AQUA Drive, which keeps a constant pressure by controlling the speed of the pump. To design a drive for a submersible pump application,

there are a few important issues to take into consideration. Therefore the drive used must be chosen according to motor current.

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.

The pump contains thrust bearings which will be damaged when running below minimum speed which normally will be 30 Hz.

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.

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.

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 individua! 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 VLT AQUA Drive §

[Typicalirecommended, settings in-brackets () s o i ]

PZ?ZFEe/EFs: S =0 LL23PE Yy vw 12 1827 13 54

[Motor:Rated Power=" " T Par. 1-20 [ par-1=20_ - Mai R

Motor Rated Voltage Par, 1-22 ains _szjan

Motor.Current . il il niis Par L

Motor’Rated Speeq e Pa;. 1-28. i Stop 2 wire 4-20mA

Enable:Reduced:Alitomatic Motor Adaptation(AMA in.par..1:29)i e Pressure
Transmitter

NB!
Note the analog input 2, (terminal (54) format must be
set to mA. (switch 202).
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Min. lReference 4Pr. 3-01 . (30 H2)

Use the “Closed Loop” wizard under “Qu1ck Menu_Funtion Setup" to easﬂy set up the feedback semngs in the PID controller.

Plpe F|II Mode

Speed

Pipe Fill Vertical Pipes

1308A728.10

Max. speed

\Closed loop

IFill rate units/sec.
b
[}
~Initial ramp
l
1

Min. speed -

Filled setpoint Time
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7.1. Ways of Operation

7.1.1, Ways of Operation

The frequency converter can be operated in 3 ways:
1. Graphical Local Control Panet (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. 7

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:

1 AQ1B.1
a. Status line: Status messages displaying icons and graphics. S0BAO1B 15

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. Status i a
1234rpm 104A  43,5H7]

[ Status line: Status messages displaying text.

The display is divided into 3 sections: 1 43,5Hz b

Top section (a)

Run OK C
shows the status when in status mode or up to 2 variables when not in e = | — =
status mode and in the case of Alarm/Warning. 2 Status J Quick J Main J Alarm
Menu Menu Log

=R

3 On
warn.

— [——=1] =]
4 @
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The number of the Active Set-up (selected as the Active Set-up in par. 0-10} is shown. When programmming in another Set-up than the Active Set-up, the
number of the Set-up being pragrammed appears to the right in brackets.

Middie section {b)
shows up to 5 variables with related unit, regardless of status. In case of alarm/warning, the warming is shown instead of the variables.

It is possible to toggle between three status read-out displays by pressing the [Status] key.
QOperating 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 1

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,

130BP041.10

1.2 and 1.3 are shown in small size. 2 and 3 are shown in medium size.

Status display I1

See the operating variables (1.1, 1.2, 1.3, and 2} shown in the display in E A
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 I1I:
This state displays the event and action of the Smart Logic Control. For
further information, see section Smart Logic Conirof,
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Bottom section
always shows the state of the frequency converter in Status mode.

Display Contrast Adjustment
Press [status] and { A ] for darker display
Press [status] and [ ¥] for brighter display

Indicator lights (LEDs):

If certain threshold values are exceeded, the alarm and/or warning LED lights up. A status and alarm text appear on the control panel.

The On LED is activated when the 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.

s
130BP044.10

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.

MG.20.M5.02 - VLT* is a registered Danfoss trademark 53

Q-Pulse Id TMS942 Active 10/12/2014 Page 58 of 333



SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual
M VLT® AQUA Drive
7. How to operate the frequency converter Operating Instructions

[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 A1-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] [Info)
reverts to the previous step or layer in the navigation structure. displays information about a command, parameter, or function in any
[Cancel] display window. [Info] provides detailed information when needed.

last change or command will be cancelled as long as the display has not Exit Info mode by pressing either [Info], [Back), or [Cancel].

been changed.

Navigation Keys

The four navigation arrows are used to navigate between the different
choices available in [Quick Menu], [Main Menu] and [Alarm Log].
Use the keys to move the cursor.

[OK]

is used for choosing a parameter marked by the cursor and for enabling
the change of a parameter.

Operation Keys
for local control are found at the bottom of the control panel.

[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 £nabled (1] or Disabled (0] via par. 0-40 (Hand on] Key on LCP.

The following control signals will still be active when [Hand on] is activated:
. [Hand on] - [Off] - [Auto on)

. Reset

. Coasting stop inverse (motor coasting to stop)
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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. (-4 O] 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 fraquency converter to be controfled via the control terminals and/or serial communication. When a start signal is apptied on the control
terminals and/or the bus, the frequency converter will start, The key tan be Enabled[1] or Disabled (0] via par. 0-42 fAuto on] key on LCP.

NB!
An active HAND-OFF-AUTO signal via the digital inputs has higher priority than the control keys [Hand en] - [Auto on]. 7

[Reset]
is used for resetting the frequency converter after an alarm (trip). The key can be Enabied (1} or Disabled (0] via par. 0-93 Reset Keys on LCP.

The parameter shortcut
can be carried out by helding 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).

13084191.10

The control panel is divided into four functional groups:

| [P.3-25

1. Numeric display.

2. Menu key and indicator lights (LEDs) - changing parameters and

h
[§]]

switching between display functions.

111

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).

Tllustration 7.1: Numerical LCP (NLCP)

Select one of the following modes:

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

If an alamm 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.

Tllustration 7.2: Status display example

Tllustration 7.3: Alarm display example

Indicator lights (LEDS):
. Green LED/On: Indicates if control section is on.

. Yellow LED/Wm.: Indicates a waming.
. Flashing red LED/Alarm: Indicates an alarm.

Menu key
[Menu] Select one of the following modes:
. Status

. Quick Setup
. Main Menu

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 fo Main Menu
w/0 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 [0K]

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

130BP075.10

Arrow [A][VY]

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.

Tllustration 7.4: Display example

Operation Keys
Keys for local control are found at the bottom of the control panel,

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 £Fnabled [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 sefect Isb - Set-up select msb

. Stop command from serial communication

. Quick stop
. OC brake
Loff]

stops the connected motor. The key can be £nabled (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 contralled 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 £nabled (1] or Disabled[Q] 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] {Ayto on].

[Reset]
is used for resetting the frequency converter after an alarm (trip). The key can be £nabled[1]) or Disabled (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 [A] and [ Y] keys keys to find parameter group to edit.

3. Press [OK] key.

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

S. Press [OK] key.

6. Use [A] and [ Y] keys to select correct parameter setting. Or, to move to digits within a number, use keys. Cursor indicates digit selected to
change. [4] key increases the value, [ Y] 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].

Itlustration 7.6: Display example.

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.

Illustration 7.7: Display example.

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].

130BP070.10

Illustration 7.8: Display example.
7.1.7. Changing of Data Value, Step-by-Step

Certain parameters can be changed step by step or infinitely variably. This applies to par. 1-20 Motor Power [kW)], par. 1-22 Motor Voltage and par.
1-23 Motor Frequency.
The parameters are changed both as a group of numeric data values and as numeric data values 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.

ever:possible, | T est: X
* Contrast of the display can be adjusted by pressing {Status] and [4A] for darker display or by pressing [Status] and [ V] for

brighter dispaly

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 “Ali 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].
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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

par. 14 -22 Operatlon Mo i iia|iss all exept:

2. Press [OK]

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

par.<8 35 MinimumiResponse Delay:

4. Press [OK) par 8 36 Ma)umum Response De/ay\

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

pa = o o
Reconnect power and the frequency converter is reset. Note par. 15 30 Alarm LOQ Error COdé' to par. 15-32 Alarm Log: Time

o

that first start-up takes a few more seconds.

7. Press [Reset]

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.

. Di nect from mains an it until the displ n s .
1. Disconnect fro ains and wait until the display turns off This parameter initialises all except:

par:i15:00;0peratingiHours::ini
par. 15-03 Power Up's
[par 15:04 Over.Temps. ...
par. 15-05 Over Voit's

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
1 3084080, 1 1
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-).

5
If more than one frequency converter is connected to a master, use par- =] "7
allel connections. P——— RS 483

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 S801
on the control card for ON.

For more information, see the paragraph Switches S201, 5202, and S801.
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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.
L cy

13087308

Tllustration 2.10: For control cable connections, see section on Controf Terminafs,
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 Avaiable 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 /ittp.//www.Danfoss.cormy/BusinessAreas/DrivesSolutions/Softwaredownload/DDPC+5oftware+Program. itm.
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

MCT 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.)

MG.20.M5.02 - VLT* is a registered Danfoss trademark 61

Q-Pulse Id TMS942 Active 10/12/2014 Page 66 of 333



SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual
M VLT® AQUA Drive
7. How to operate the frequency converter Operating Instructions

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 com port
2. Open MCT 10 Set-up software
3. Choase “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. 10.Rx.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

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 13081000.

MCT 10 can also be downloaded from the Danfoss Internet: WWW.DANFOSS.COM, Business Area: Motion Controls.
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8.1. How to programme

8.1.1. Parameter Set-Up

Overview of parameter groups

Function

Load 4 Motor Parameter group for motor settings.

< Brakes. SeReTE e s Parameter group.for setting:brake: fe.

Ly amete Zin the frequency. converter . ao mari
3- Reference / Ramps Parameters for reference handling, definitions of limitations, and conﬁguratlon of the re-
action of the frequency converter to changes.
Parameter. group.foriconfiguring;limits’and:warnings’
Parameter group for conﬁgunng the drgrtal inputs and outputs.

.=Parameter.group-for: confgguratlon Torthe a analog:inputs‘and:outputsi,, il Bl
8- Communlcatron and Optrons Parameter group for conﬁgurrng communications and opti

o P e ParametTr?group for: Prof‘bus-specrﬁc parameters::
10- DevrceNet Freldbus ) Parameter group for DevrceNet secrf ic parameters.

%2 Warnings s
Dr ital ln Out

13- Smart Logrc i Parameter group for Smart Logic ControI

aSpedal:Eunctions con ot Lo - Parameter.aroun for,contiguring ;special frequency.co A TR
15- Drive Information Parameter group containing frequency converter information such as operating data,

hardware conﬁuratron and software versions.

18- Info and Readouts This parameter group contarns the last 10 Preventrve Marntenance logs.
his, parameter group is used;for.can |gurlng the. dosed loop PID.Controller. that
he output frequency. of the Uit S

21- Extended Closed Loop Parameters for configuring the three Extended Closed Loo PID Controllers
: = U Application; -.:These.parameters:monitor water:applications:: ereans AR5
23- Time-based Functions These parameters are for actions needed to be performed ona darly or weekly basis, e.g.

different references for workrng hours/non-working hours.
L ot ey emtrmr

6- Analog I(O Optron MCB 109 Paramete for conﬂgurrng the Analog I/O Optron MCB 109
s vieesRs Extended, :Cascade Control T “Parameters for. confr uring:the, 3 i S

Parametegrg_for setting water specific functrons
= Parameters:for.configitring:the Bypass 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 S 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 Settings and Closed Loop Settings.
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It is recommended to do the set-up in the order listed.

Par. Designation

Language:
1-20 Motor Power
}1:22. " "“Motor Voltage: #.«

Motor Frequency
———

Cufrent .
S8

Motor Nominal Speed
13411 -i."5Ramp 1 Rampiup Time e
Ramp.1 Ramp down Time

otor Speed-Low Limit

4-13 Motor Speed High Limit
. £ Automatic Motor Adaptation (AMA) . .

130BP064.11

Tlustration 8.1: Quick menu view. Table 8.2: Quick Setup parameters

If No Operationis 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 Menuto 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
20:21:Setpoint 1 oo tnf ™ N T sy
20-93 PID Proportional Gain
20-94:PID Integral Time ™+

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
G ot Units

C vk ¥

Parameter.number. and name;
0-01 Language

120 Motor Power o 77
1-22 Motor Voitage

.1-23 Motor. Frequency.:
1-24 Motor Current
i1:25 Motor:Nominal:Spee:
3-41 Ramp 1 Ramp Up Time
{3:42;Ramp.1. Ramp.Down.Time: = ..

4-11 Motor Speed Low Limit
|4:T3 Motor Speed High Limit T T T
1-29 Automatic Motor Adaptation (AMA)
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.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

1308T110.10

130BA501.10

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

1308T111.10

Tllustration 8.3: Step 2: Press the [Quick Menus) button (Quick Menus
choices appear).

130BT112.10

Illustration 8.4: Step 3: Use the up/down navigation keys to scroll down
to Function Setups. Press [OK].

Tllustration 8.6: Step 5: Use the up/down navigation keys to scroll down
to i.e. 03-12 Analog Outputs. Press [OK].

130BA502.10

Itlustration 8.7: Step 6: Choose parameter 6-50 Terminal 42 Output.
Press [OK].

130BA503.10

Q-Pulse Id TMS942

Illustration 8.5: Step 4: Function Setups choices appear. Choose 03-1
General Settings. Press [OK].

Iltustration 8.8: Step 7: Use the up/down navigation keys to select be-
tween the different choices. Press [OK].
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The Function Setup parameters are grouped in the following way:

Q3-1 General Settings

1Q3-10:Clock Settings: *Q3:11 Display; Settings " - Q3-12.Analog Output - . - Q3-13Relays ..o 7

0-70 Set Date and Tnme 0- 20 Display Line 1.1 Smalt 6-50 Terminal 42 Qutput Relay 1> 5-40 Functron Relay

{071 Date Format.. e 021 Displayiline.1.2.Small 6-51. Terminal 42:0utput Min:Scale. .1 Relay 2 5.5:40; Function Relay..}

0-72 Time Format 0-22 Display Line 1.3 Small 6-52 Terminal 42 Output Max Scale Optlon relay 7 = 5-40 Function
Relay

Optlon relay 9= 5-40 Functnon
Rela

0:37.Display:Text 1 svmtaas
- 0-38 Display Text 2
| R e Lo 10-35 Disp_la_y;"t'ext3"-~f N E D R S P e 3

Q3 -2 Open Loop Settings
1Q3:20 Digital'Réferenceis’; " o ni 00 ] .-1Q3:21:Andlog Reference ;.
3-02 Minimum Reference 13- 02 Mlnrmum Reference
Bﬁ:}ﬂ;*imumva@reme R e 3

3 10 Preset Reference

5 14 Termlnal 32 Drgltal Input
5515 Terminal 33 Digital IRputs - - o

1Q3:30:Feedback Settings :*" .. N Q3:31PID Settings . .~ . = ©
1-00 Configuration Mode 20-81 PID Normal/Inverse Control
[20-12 Reference/E e 20-80 PID StArt.Spead [RPMI S e o ok
3-02 Minimum Reference 20 21 Setpoint 1
{3:03 Maximun_Reference o o 5 et ot 20-93PI0 Proportional Gain's e Ry Al
6-20 Termlnal 54 Low Voltage - - 20 94 PID Integral Time

210 54 Hi S AR e e B G T R

6-24 Terminal 54 Low Ref/Feedb Value

16-25:Terminal.54 High REf/Eeedb VAlUE o o Pt e
6-00 Live Zero Timeout Time
6:01:Live*Zero Timeout:Function =
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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 Loggings 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 QS only serve as examples as they will vary depending on the programming of the particular

frequency converter.

20:94 PID I ntegraliTime L
20-93 PID Proportional Gain

120:931RID: Proportional Gaing
20-94 PID Integral Time

AR3loG APt 93]
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.

Analog Input 53
'Motor. Current .

Freg uency

Feedback

Energy Log

iTrending Cont.Bin
Trending Timed Bin_
iTrending: COMparison 4z
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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.

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 Mode) will determine other parameters available
for programming. For example, selecting Closed Loop enables additional parameters related to closed loop operation. Option cards added to the unit
enable additional parameters associated with the option device.

8.1.9. Parameter Selection

In the Main Menu mode, the parameters are divided into groups. Select
Group no. Parameter group:

a parameter group by means of the navigation keys.
The following parameter groups are accessible:

13 Smart Loglc
4 o .Special-Functions

15 ' » i Dnve Informatlon

25 kCascade Controller

a6 1/00ption MCBA1 09

Table 8.3: Parameter groups.
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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, Q5 and Q6) can be found in the following.

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

For a detailed explanation of all parameters, please refer to the VLT® AQUA Drive Programming Guide MG.20.0X.YY which is available 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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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 Engllsh cannot be erased or mampulated

Part of Language package 4

art of Lan'gtjai'gm:e’paéka’g‘é 4; .,

Part of Language package 3

Part of ‘i;ariéua/‘géfp.a'c_li;i‘gé‘z ’

Part of Language package 2

[44] Serbian

Hungarian

[48] Polish

b a0yt s Russian®:y oo
9 o
[50] Thai

SN R RS
L5117 - Behaso Irdonesi

Optlon: Function:

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

i
Display Text 1

[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.

[953] Profibus Warning Word
{ [1005]

[1006] Readout Receive Error Counter View the number of CAN control receipt errors since the last power up.

.-Réadout Transmit E,err‘j,iCéi]ﬁtéi’ 5

! [1007]. " - Readout Bus OFf Counter . _ View the number of Bus OFf events since the last power:up:
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[1013] Warning Parameter

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

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

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

Motor frequency, i.e. the output frequency from the frequency converter in Hz.

e

akis g i AETR

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.

L : Yonag &

[1632]) BrakeEnergy/s Present brake power transferred to an external brake resistor.

Stated as an instantaneous value.

[1634) Heatsink Temp. Present heat sink temperature of the frequency converter. The cut-out limit is 95 £5 oC; cutting
back in occurs at 70 £5° C.

D S5

[1660] Digital Input Displays the status of the 6 digital input terminals (18, 19, 27, 29, 32 and 33), Input 18 corresponds
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[1662]

[1664)

[1666]

[1670] Pulse Output #29 [Hz] Actual value of pulses applied to terminal 29 in digital output mode.

T

i e S e T i < .
Actual value at output X30/8 (General Purpose 1/O Card. Optional) Use Par. 6-60 to select the var-
iable to be shown.

RS G R % ¥ St
Main reference value sent with controt word via the serial communications network e.g. from the
BMS, PLC or other master controller.

e S % < oy Z

The bits reflect the status for the programmed Preventive Maintenance Events in parameter group

23-1*

3% i R Rusivse gt e T It R .
The value of the feedback signal for extended Closed Loop Controller 1

xtended Closed Loop Controller 2

=

The value of the output from extended Closed Loop Controller 2
o %z g L) g

Ext. 3 Feedba

T
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[2581] Pump Status Status for the pperation of each individual pump controlled by the Cascade Controller
NB!

Please consult the VLT® AQUA Drive Programming Guide, MG, 20.0X.YY for detailed information.

A G P S

(0:215Display]linel1:2I5m

Option: Function:

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

B T S e VT “ﬂ!“‘:‘*ﬁwﬁ‘ﬂf“‘%
s

plav.tine:1:3:S

e e

S R e o BT 2L UL
.- The Bptions areihesarmetas those fisted for par0:20:Dmplby Line: !

Option: Function:

Select a variable for display in line 2, The options are the same as those listed for par. 0-20 Oisplay
ting 1.1 Small

A

T R
;3‘ Display;tine)3:

E: it Aottt ot T ! 4 it
Option: Function:
[1652] * Feedback [Unit] Select a variable for display in line 2. The options are the same as those listed for par. 0-20 O¥splay
Line 1.1 Small,

‘i""‘;?‘j‘é‘g"":fzm«ﬁ?m‘lmw oy
&

£Display Text 2

e 2 e el

Tfine.1.3:Smal
LIRS R
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Function:

2000-01-01 [2000-01-01 00:00] Sets the date and time of the internal clock. The format to be used is set in par. 0-71 and 0-72.

00:00 - NB!

2099-12-01 . This parameter does not display the actual time. This can be read in par. 0-89.

23:59* The clock will not begin counting until a setting different from default has been
made.

Optlon: Function:
[o]* YYYY-MM-DD Sets the date format to be used in the LCP.

= LR RN

&0‘74. DST/Summem

8.2.3. General Settings, 1-0*

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

e St mibotrah

[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.

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

This parameter cannat be adjusted while the motor is running.

This parameter cannot be adjusted while the motor is running.

Function:

Ne!

This parameter cannot be changed while the motor is running.

el st ma e . 7 f*ﬂﬁ'“‘:ﬂmag;',l‘"@“rw*-'ﬂ"
i(

:290Automatic,MotorjAdaptation] (AMA

o porpae e fire b

et dechdot | o

[o]* Off

No function

[2) Enable reduced AMA

performs a reduced AMA of the stator resistance Rs in the system only. Select this option if an LC
filter is used between the frequency converter and the motar.

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

76
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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. A AMA must be performed
to achieve optimum dynamic motor performance. 1t may take up to 10 rin., depending on rmotor power rating.

NB!
Avoid generating external torque during AMA

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 white reduced AMA should be run with fitter.

NB!
s! If one of the settings in par. 1-2* Motor Data is changed, par. 1-30 Stator Resisfance (Rs)to par. 1-39 Motor Poles, the advanced

See section Automalic Motor Adaptation - application example.

8.2.4. 3-0* Reference Limits

Parameters for setting the reference unit, limits and ranges.

Functlon-

e Ouf‘ﬁﬁﬁzﬁmum
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(R TALE BRI

12 (+24v)

Presat 76543210

}——"—10101010 29 {P S-13=Freset ref. bit 0]

$————11001100 32 [P 5-14=Preset ref. bit 1]

L 11110000 33 [P 5-15=Preset ref, bit 2]

i S i

§3 41kRan;|p fliRampiUpTime

Range: Function:

0s* [0 -60 5] Enter the initia! 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 emp rate
from zero speed to Motor Speed Law Limit.
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SR

R
€ pilimes L
Range: Function:

0s* [0-605s] 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.

1208110

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.

1308am1.10

Ha2] o
Function:
0 [Hz]}* [0 - Motor Speed Low Limit [Hz]] Set the speed in [Hz] below Motor Speed Low Limit where the Check Valve Ramp will no longer be
active.
Speed
wo e !
Molor Speed
low

Time

Function:

0 [s]* [0-60 (s]] 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.

Speed

Motor Speed
High

Time

8.2.5. 4-** Limits and Warnings

Parameter group for configuring limits and warnings.

Rt A d

faz13{Motor,Speed/High/Limi

S e et ok, W s AN
.

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.

SN

E5T015Terminal}27; Mode

bl 2

[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:

Dlgutal |nput function Select Termlnal
e T T T K e ~«”Allr\*terrn32’ SRR

Reversing
{Start.reversing;;
Jog

[Er}_sg reference oniis:
Preset ref bit 0

Speed down
{Set-up_select:bit:0....
Set-up select blt 1 i

!Pulse S inputs s

Ramp blt 0

DIgIPOt Decrease
{DigiPot’Clear. =%, %
Counter A (up)

[CounterAx(down)

Reset Counter A [62] All
{CoUnter BAUp) e i ™ B3 R
Counter B down)

Lead Pump Start
{Lead Pump Alternation;;
Pump 1 Interlock
{Pump:2;Interlock:::
Pump 3 Interfock

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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[;,_[0} ‘No dhe_i;'at:iqh;;; ) -+ No reaction tg:signals trafsmitted to,terminals, . S

f1] Reset Resets frequency converter after a TRIP/ALARM. Not all alarms can be reset.

[Leaves motor in free mod.e;;Logic '0" => coasting stop.

2 .
(Default Digitalinput 27): Gasting stop, inverted input (NC).

%

Coast inverse’

Reset and coasting stop Inverted input (NC).
Leaves motor in free mode and resets the frequency converter. Logic'0’

(3]

Py o 2

rgizing
L “The:function'is only active ‘when the vaiue in ar.. 2:02'is different from.0.
[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 Torgue limit & stop [27] and connect this digital
output to a digital input that is configured as coast.

= start, logic ‘0’ = stop.

[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).

" gt )

Used for activating jog speed. See par. 3-11.
(Default Digital input 29)

etween one of the eight preset references according to the table below.

gt " 3

[16] Preset ref bit 0 Enables a choice b

S

v 23

ces according to the table below.

[18] Preset ref bit 2 Enables a choice between one of the eight preset referen

1

e N

Preset ref. bit
Presétref 0
Preset ref. 1

{Preset ref:2. .
Preset ref. 3

{Preset.ref..4. ..

Preset ref. 5

1 s !
== jololo ol
ol ol ol oo
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[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 O - 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].

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

[24) Set-up select bit 1 Same as Set-up select bit 0 [23].
(Default Digital input 32)

[34] Ramp bit 0 Select which ramp to use. Logic "0” will select ramp 1 while logic "1” will select ramp 2.

[52]) Run Permissive The input terminal, for which the Run permissive has been programmed must be logic “1" before a

start command can be accepted. Run permissive has a logic "AND’ function related to the terminal
which is programmed for START 8], Jog [14] or Freeze Output [20], which means that in order to
start running the motor, both conditions must be fulfilled. If Run Permissive is programmed on
multiple terminals, Run permissive needs only be logic ‘1’ on one of the terminals for the function
to be carried out. The digital output signal for Run Request (Start [8], Jog [14] or Freeze output
[20]) programmed in par. 5-3* Digital outputs, or par. 5-4* Relays, wilt not be affected by Run
Permissive.

[54] Auto start A signal applied will put the frequency converter into Auto mode as if the LCP button Auto Onhas
been pressed. See also Hand Start [53)

[56] DigiPot Decrease Uses the input as a DECREASE signal to the Digital Potentiometer function described in parameter

group 3-9*

vl B3 SR AT R T O

[60] Counter A (up) (Terminal 29 or 33 only) Input for increment counting in the SLC counter.

- : et linalizd e oniy ) iaput oring L counting o i
[64] (Terminal 29 and 33 only) Input for decrement counting in the SLC counter.
[66] Forces frequency converter into Sleep Mode (see par. 22-4*, Sleep Mode). Reacts on the rising edge

of signal applied!
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The below setting options are all related to the Cascade Controller. Wiring diagrams and settings for parameter, see group 25-** for more details.

VLT® AQUA Drive
Operating Instructions

[121]

84

Q-Pulse Id TMS942

Lead Pump Alternation

Preset ref bit 2

il

ocmnemmmescacen.

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.

Function:

Same options and functions as par. S-1* Digital Inputs.
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Speed down

et-up Select bit

[54] Auto start

SR

8],
[120]

e R T S S P S RGN
15§Terminal3a/Digital;

.5} ital;In

TR

Speedup.

Speed down
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 Setupslectbitd T
[24] Set-up select bit 1
l [30): ’cO;jnterﬁjr)plut ] o !

T T

[36] Mains failure inverse

Run permissive

8 Haﬁ‘d;st'al"i ;
sidsvitiio
[54] Auto start

‘DigiPot inc

s

ease {-

DigiPot decrease

Out of current range

Above current, high

-,Out.of speed range - .-

Below speed, low

high”

Out of feedb. range
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e
m’;&*i %
Cein

e b 5 SRR iy _ " s g
Rémote refiactive. . : o o L o
T e i s S it i S

[167] Start command act.
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[193] Sleep Mode

Array (8] (Relay 1 (0], Relay 2 [1], Relay 7 [6], Relay 8 [7], Retay 9 [8])

Select options to define the function of the relays.
The selection of each mechanical relay is realised in an array parameter.

A

[1] | Ready

peed, low

[18] Out of Feedb. Range

R
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i

leout. -

ST i i
i

= b
mpara L

[81] SL Digital Output B

R

g
o
o
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o ek o

ef/EeedbiVa :
Function:

B.2.8. 6-** Analog In/Out

Parameter group for configuration of the analog input and output,

Bl it AT 3 P Bl R g
704 tiFunctions
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Ref. /Feedbock

jsd

[RPM] 2

Ky

Por &—xx =3

High Ref./ 1500 2
Feedb. Volue 1200 | |
900 I |
I |
600 | |
Par 6-xx 300 I |
Low Ref./ 150 | ‘
Feedb. Volue' = 1 t

—
TV 5V 0V v]
Por 6-xx . Analog input
Low Voltoge or
'Low Current’
Par 6-xx
'High Voltoge'or
'High Current’

tage

6215 Terminal;53 Hig

Al bt (hos
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(143} Ext. CL 1 4-20mA 0 - 100%

[145] 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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Function:

EXAMPLE 1:
Variable value= OUTPUT FREQUENCY, range = 0-100 Hz
Range needed for output = 0-50 Hz
Qutput signal 9 or 4 mA is needed at 0 Hz (0% of range} - set par. 6-51 Terminal 42 Qutput Min Scale to 0%
Qutput signal 20 mA is needed at 50 Hz {50% of range} - set par. 6-52 Ternming/ 42 Output Max Scale to 50%

A o
20 mA o3
a3y
<
@
=
2
w4 mA -

0% 50% 100%

f | F
|
OHz S0Hz 100Hz

EXAMPLE 2:

Variable= FEEDBACK, range= -200% to +200%

Range needed far output= 0-100%

Qutput signal 0 or 4 mA is needed at 0% (50% of range) - set par. 6-51 Terming 42 Ciput Min Scale 10 50%
QOutput signal 20 mA is needed at 100% (75% of range) - set par, 6-52 Terminal 42 Qulput Max Scale to 75%

Q-Pulse Id TMS942
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20 mA

130BAS56.10

Y

0/4 mA
o%

50%

75%

100%

[

A

200%

0%

+100%

+200%

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 Termminal 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%).

A 2
20 mA 7]
Li:[)
-
-7 3
- L]
-
10 mA
0/4 mA, L
0% 100% 200%
A '}
Min ref 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.

VLT® AQUA Drive
Operating Instructions

94
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~22§7§§3%%s

a

Lo oA . . v e e sl G
[180] 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.

SN

tpointil

RS
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R R S R S R
PID:Normal/Inverse Control

Function:

Range: Function:

8.2.10. 22-** Miscellaneous

This group contains parameters used for monitoring water/ wastewater applications.
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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 [Hz]is 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.

Function:

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!

T

R S
/;Speed Detectior

en the motor operates with a speed as set in par. 4-11 Motor Speed
Low Limit [RPM] or par. 4-12 Motor Speed Low Limit [Hz].

oL R SR
~Elow Function

conrexGinrintana e R o oormonorauted

i » P i <

Messages in the Local Control Panel display (if mounted) and/or signal via a relay or a digital output.
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1 22-24‘ Np‘;ﬁlgv N:C
Range: Function:

10s* °°  [1-6007) i " Set:the time Low Powe;/Lov}: Speed.must)stay detectegl,,to activate signal for actions. If detection

RN PR S
;P Pump&pela

B R R SRR

wPower.

22-33 o m&”s‘ﬁ“@‘é‘ﬁg Hz]|
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Range: Function:

2Z40FMinimumRUn;Time

o ol Albehvietet
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VLT® AQUA Drive
8. How to programme the frequency converterM Operating Instructions

S R N NI,
§22%a3 wakezup|

LS

Range: Function:

10%* [0-100%] 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 P1 controller is set for inverse controt
in par. 20-71, PID, Normal/Inverse Control, the value set in par. 22-44 will au-
tomatically be added.

R R

S*Feyégpoint Boo

ooty ¥ £ e I

Range: Function:

{22168 Maximum/Boost Time &

s o B i ortonss S s

ofCurveDela

irve veiay,

Function:

100 MG.20.M5.02 - VLT" is a registered Danfoss trademark
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VLT® AQUA Drive ’
Operating Instructions MS. How to programme the frequency converter

[1] Enabled [1] £nabledSet-Point compensation is active. Enabling this parameter allows Flow Compensated
Setpoint operation.

Please note: Not visible when running in cascade.

H (head) -
Py s
3
8
Control Curve
Q (flow)
MG.20.M5.02 - VLT is a registered Danfoss trademark 101
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VLT® AQUA Drive
8. How to programme the frequency converterM Operating Instructions

Function:

Exg.m‘p,le‘l: ‘Spele

1308438511

H OESIGN
Set Paint 1

Controf Curve

w-associated: spee
e e s T
~ achieved allows:!

1308A387.1)

A HRateo |
P22-88

H DESIGN
Set point 1

Control Curve

QDESIGN QRATED
P2289  P22.90

{0]* Disabled Disabled [0} Work Paint Calculation not active. To be used if speed at design point is known (see
table above).

102 MG.20.M5.02 - VLT® Is a registered Danfoss trademark
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VLT® AQUA Drive
Qperating Instructions MB. How to programme the frequency converter

Function:

AR AL

Range: Function:

e e e
2-88.P

R

Range! Function:

¥22%590

Wi Bt i

MG.20.M5.02 - VLT is a registered Danfoss trademark 103
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M 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 7ime - 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.

s

AP
05ON;
Array [10]

Range: Function:

Arra [10]

Option: Function:

104 MG.20.M5.02 - VL.T* is a registered Danfoss trademark
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VLT® AQUA Drive

Operating Instructions 8. How to programme the frequency converter

[61] - Reset Counter B

ey ViR

Array [10]

Range: Function:

TR S

350FEActio
Array [10]

Option:

[0]) * Disabled

(2] Select set-up 1

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

105
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VLT® AQUA Drive
8. How to programme the frequency converter Operating Instructions

[4] Select set-up 3

106 MG.20.M5.02 - VLT is a registered Danfoss trademark
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VLT® AQUA Drive
Operating Instructions M& How to programme the frequency converter

§23%0a¥0ccurrence

Array [10])

Option:

[0} * All days

8.2.12. Water Application Functions, 29-**

The group contains parameters used for monitoring water / wastewater applications.

S

Function:

Select Enabled to fill pipes at a user specified rate.

AR

Speed][R

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).

ot
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*

g g
Range: Function:
0s* [0 - 3600 s] Set the specified time for pipe filling of horizontal pipe systems.

Function:
0.001 units/ [0.001 — 999999.999 units/s] Specifies the filling rate in units/second using the PI controller. Filling rate units are feedback units/
s* 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.

MG.20.M5.02 - VLT® is a registered Danfoss trademark 107
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VLT® AQUA Drive
8. How to programme the frequency converterg/aqéfi Operating Instructions

295050 Filled/Setpoint

Range: Function:
0s* [0 - 999999,999 s] 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.

8.3. Parameter Options

8.3.1. Default settings

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. €. one single parameter can have four different data values.
‘1 set-up”: data value will be the same in all set-ups.

SR: N/A:
Size related No default value available.

This number refers to a conversion figure used when writing or reading by means of a frequency converter.

Conv.index | 100 | 6 | 6 | s | 4 | 3 | 2 } 1+ | o | 1| 2 | 3] 4 | 5 | -6
Conv. factor | 1 | 1/60 | 1000000 | 100000 | 10000 | 1000 | 100 | 0 | 1 | 0% { 001 |0.00L| 0.0001 | 0.00001 | 0.000001

Ujﬂnﬁs.,'x“‘; i
Uint32

54 “|Time difference w/fo date TimD

108 MG.20.M5.02 - VLT is a registered Danfoss trademark
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o<
8.3.2. Operation/Display 0-** S %
L
Par. No. # Parameter description Default value 4-set-up FC 302 Change during op- Conver- Type E’, >)
_ ont eration sion index SO
10-0*/BasicSettings’: % Qa Cc
[0] Enx Engllsh - Uint8 — >
[OTREMIT T VTR )
- o E
c
& 1]
0-1% Setiup Operations~ (/1. 3 : : ¢ o
0-10 Active Set-up [1] Setup 1 1 set-up. 2
. Programming. Set-up. R SRR s T R O] ACtIVE S8LUp o i AT et DS e s,

] Not linked
‘Lf“"“ O:N/AS

ups -

0-12_This Set-up Linked to Al set-
- Sdotits e Al cate

" 3 D
0-14 Readout: Prog. Set-ups/ Channel
{0-2* L CP.Display” :
0-20 Dlsplay Llne 1 1 Small

Dis;ﬂgy Line 3 Large

Salintds

{0-25.5 My Personal Menue . oo o sy
0-3* LCP Custom Readout

: HaUint8
Expressuonlelt

Int32
10000, CUStOMREaA0UMUNIE. sy e h A : NGl
0 VlsStr[ZS]
0 TR iSS 9517
0 vlsstr[zsL

{0-4*LCP:Keypat
0-40 [Hand on] Key on LCP

e [Of).KeY.OnLCP s o

[Auto on] Ke on LCP

All set-ups
AL Set-ups
AII‘ set-ups

[1] Enabled
Se[1).Enabled”, ;- =
[1] Enabled

All set-ups
TAIlSetoups &

JIewapes] ssojueq pasasibal e st . 11A - 70'SW'0ZOW

0-5* Copy[Save
10505 )
0-51

i ACCESS_t0 Maln MENU w0 Password. SN NN 2 [0 Crnlosnrlsetup T st s RS o SR
0-65 Personal Menu Password . 200 N/A 1 set-up TRUE 0 Uint16
0:66, 5255 yAccess to-Personat Menu w/o Password il T s SR RENE 5 T et Up s R T RUE A Uinks e

12H9AU0D Aduanbaly ayy swwelbold 0] MOH '8

60T
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— Par. No. # Parameter description Default value 4-set-up Change during opera- Conver- Type
= tion sion index
e [07* Clock Settings-- : 2 Y |
0-70 Date and Time ExpressionLimit All set-ups TimeOfDay
[0s71 " Date Format_ v e T e LOLYYYY-MM OO e Lset-up=. % o ung ]
0-72 Time Format — [.,L&‘l_h 1 set-up - Uint8
1074 .o DST/Summedtime::- ! T Ry e T OO S e oo isetupt e e uint8 = §
0-76 DST, /Summertlme Start " Expresswnlelt 1 set-up 0 TlmeOfDay
i RSN N it JEX DT ESSION LIt S Lisetup, e 70,
null 1 set-up
————— R s R S T T Y N R N W T R <
0-82 Addltlonal Worklng Days ExpressionLimit 1 set-up 0
{0583 T Additional. Non-Working.Day: R . SRR Tt i lseteup, ; S IRUE 0 7 20MDa)
0-89 Date and Time Readout 0 N/A All set-ups TRUE 0 VisStr{25]

JouaAU0D Aduanbauy ayy swwelbold 03 MOH °8

ylewsapen ssojueq paralsibal e st 1A - Z0'SW'0Z W

suooniIsul bunesadp
9AUQ YNOV LA
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8.3.3. Load/Motor 1-**

SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual

Par. No. # Parameter description

Default value

1:0%; General: Settings:

1-00 Conﬁuratlon Mode

1-03 Torque Charactenstlcs )
{11 %:Motor Selection A

4-set-up

PR R

Change during opera- Conver-
t1cm sion index

All set—ups

1-10 Motor Constructlon "

N ALOM AN G MOTOr AGSDLALION LAMA I S s

1-3* Aciv Motor Data

o=
B -
a@
o
32
5')>
29
Eg’
a
=
= ]
u

Min Speed Normal Magnetf%mg [RPM]
[+5 2500 “oiiMin :SpeediNormal:Magnetising; [ Hz ]
1-6“= Load Depe Settt

1 Compensation;:; i
i Compensatlon Time Constant

TNy Speed‘for Function:at:Stop [REM]
Mm Speed fur Functxcn at Stop [‘w]

1-87 Trlp Sg_eed Low [Hz]
f1'39 iMotor.-Temperati RN
‘ Motor Thermal Prutectlon

i ExpressionCimitis

Exressanlmlt

oS
[O] Nune

Allset ups

Active 10/12/2014
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8.3.4. Brakes 2-**

Par. No. # Parameter description Default value

4-set-up Change during opera- Conver- Type
tion sio_n index

(43¢

Uint16
~Umt16*‘ .

[2] Enabled All set-ups TRUE - Uint8

2-17 ] Over voltage Control

199Au0D Asuanbauyy oy} awwelboud 03 MOH ‘g

Jiewsapen) ssojueq paInsibar e s1 1A - 20'SW0Z'OW

(@)
T
o
&=
s }
3 3
~ >
i
c >
3o
o 43
J <
w 0
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8.3.5. Reference / Ramps 3-**

Par. No. # Parameter description Default value 4-set-up Change during opera- Conver- Type
tion i

=
AII set-ups
S

3-0’.!'»Ref€ren”cel.lml(s

gressnonlelt

SExpressionLimit. s 5

3-04 Reference Functlon
{3:1%Reéferences: i
3-10 Preset Reference
T Speed [Hz ]
Reference Sute
P Ve Re

9ALIQ YNOV LA

suononiisu bunesado

All set-ups
AICSetUps
[1] Analog input 53 All set-ups
L G 5 : i 45101 No function=, S ek Al ; : b ;
3-17 Reference 3 Source [0] No function All set- -ups. TRUE Uint8

:Jog Speed TRPM]:* i EXDTOSSIONLIMIt. v & wiades R RN R S G Uintle )

1 Ramp. Ramp: UpsTime
_Ramp 1 Ramp Down Time

T e

Lalhe i3
Uint32

351 Ramb 2 Ramp Up Time — Expresswnlent AIl set-ups
o LRamp-2 Ramp.DOWR, 1IMe_ -, e T T Ty g e EXDTESSIONLIMIR o or o e e AT Set-UpS o eungs ]

TR Uint32 .. ]

T CAN Setups

Jog Ramp Timeiluisn o s i Expressiontimi

Quick Stop Ramp Time ExpressionLimit 2 set-ups
i BT o ” - O UpSE:
hRn =0

All set-ups

All s;el ups
oAl Setsups

A A
DR B

~+Final Ramp.Time::"
3-9* letal Pot.Meter

ATt
All set-u ps —

Jewapesy ssojueq paidsibal e si 1A - Z0'SW' 0T OW

All set-ups TRUE

Express:onlelt

19H3AU0D Aduanbaly ayy swweib0oid 0] MOH °8

€11
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1491

Par. No. # Parameter description

Default value

4-1% Motor Limits &

Change during opera-

Motor Speed Dlrectlon

ey L T RN
[0] Clockwise All set-ups

fe11 . Motor.Speed Low: Limit [RPM];: 5.

Motor Speed Low Limit {Hz]

TEXDTeSSIONEIMIL & i

{413 Motor speed High Limit[RPMI .
_Motor Speed High Limit [Hz]

T Expressionbimitar, & - e - it Al set-Ups. -
ExpreSS|onL|m|t - AII set-ups

Expressanlmlt AII set-

Torque lelt Generator Mode

100.0 % All set-ups
RS tExpressionLimits e n a it A Sebups s B e

Max Output Frequency

{4-5* Adj. Warnings_

y‘}
<

Warning Current Low

ExpressionLimit - All set-ups

0.00 A AII set-ups

{457 Warning Corrent. High, -

Warning Speed Low

Warnlng Reference Low

-999999.999 N/A

CImaxVET(P1637): 5 e Al Set-ups. .
- 0 RPM All set-ups
T SOUtPULSPeedRIGNUIMIE (PA13) 5 ot o T

&5 = \Wamning.Reference High :-

Warning Feedback Low

s D o All:set-ups ; ot
-999999 999 ReferenceFeedbackUnlt All set-ups

e i ....999999.999 ReferenceFeedbackUnit .=~ =~ &5 Al

{457 - Waming Feedback High v

Missing Motor Phase Function
{4-6* Speed Bypass:.® S R

Bypass Speed From [RPM

AII set—ups

ExpressionLimit

T Bypass opeed. 1o [Hz).:

T EXPresSIONLIMIT s L8 7

Semi-Auto Bypass Set-up

Rewaper) ssojueq Parasibal e st . 1A - Z0'SW0Z'OW

Q-Pulse Id TMS942

Active 10/12/2014
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AlI set-ups

[0) OFf All setups

suoipnisul bunesado
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Par. No. # Parameter description

; "Digit:
Term X30/6 Digi Qut (MCB
TiX30/ 2. DIgE QU MCBH

5- 5*/Pulse Input

5-500 0 anTermii29 Low: Erequency. -

5-51 Term 29 ngh Fre uen
BT T :

yiewapes) ssojue(] pasAsital e st . 1A - Z0'SW' 02 OW

Ulse Output Max.Freq #2’

‘Termmal 29 Pulse O put Vari ble

Conver- Type
sion index

Default value Change during opera-
b

o e & ; :0; Jint325
All set-ups N 0 U|nt32

All set-ups
All:set-upsi

STt

Q-Pulse Id TMS942

Active 10/12/2014
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8.3.8. Analog In/Out 6-**

Par, No. # Parameter description Default value 4-set-up

Change during opera- Conver- Type
_lion sion index

911

6:02 'Analog:1/0.Mode

6-00 L|ve ZeroTlmeoutTlme 10s - ' All set—u S ) TRUE ' 0 Uints
S — ST e o ot ; - - T

Terminal 53 ngh Ref Feedb Value ionLi All set—ups ‘

1600 STerminal 53:Filter Time Gonstant:: ; o ll:set-ups:: ” i o
6-17 Terminal 53 Live Zerg Q] Enabled All set-ups TRUE - uint8

Terminal 54 Low Current
sTerminal:54:High' Current
Terminal 54 Low Ref./Feedb. Value
_Terminal.54 High Ref/teedb Valuei @
Termlnal 54 F|Iter Tlme Constant

CAll:setzup:
All set-ups
All'setouns oo
All set-y ps
Il:setzuf

0.00:mA

JaU9AU0D Aduanbaly oyl sawweisboid 0] MOH '8

All set-u psS
Al set-tp:
. All}set-u S

@TenszBO/;I»ls»l;owsRef JFeedb. Value:
Term X30/11 High Ref /Feedb Value

All set-ups
Al set-ups.::
A[l set-u pS

ewapes) $sojueq pasalstbal e si 1A - Z0°SW'0Z Ol

& % toots :
6-51 Termlnal 42 Output M|n Scale All set-ups
16-52.: . Terminal 42 Output:Max:Scale::. ., : : - All'set-ups:
6-53 Terminal 42 Output Bus Control i 0.}00 % All set-ups

6254 _Terminal 42 00tput:Timeout;Preset::
6-6* Analog Output X30/8

AlLSELURS

00:. . Terminal X30/8:0utput:
6-61 Terminal X30/8 Min, Scale All set-ups (o)
Terminal X30/8:Max. Scale” Il.set-ups: L]
6-63 Terminal X30/8 Output Bus Control All set-us Q
645 Terminal x30/8 Output:Timeout Presets o 1 g:r <
=4 q
Q&
= >
2
c >
2o
o 3.
J <
wn 0
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8.3.9. Comm. and Options 8-**

Par. No. # Parameter description Default value *  4-set-up Change during opera- Conver- Type
tion ion inde

Control Site
| -02 .-k s Control Souince S on s i i

Control Timeout Tlme
e v

suolpnasu] bunesadp
aALQ YNOV LA

8-07 YDuagn05|s Tngger

8-1% Control Settings. /o & airor .

8-10 Control Prof le

e SRR
All set-

: t ;
8-14 Confi gurable Control Word CTW

[8-3%FC Port Settings.

8-30 Protocol e

Uint16

Expresswnlelt

8-35 Minimum Response Delay 1 set-up
[B36 " Max Response Delay s ki e EXPIESSIONLIMIt . - oo, et UD Uint16 " §

8-37 Maximum Inter-Char Delay ExpressionLimit Uint16
18-42.FC.MC protocol:set = 7 e SRR e e RN R = o
8-40 Telegram Selection

[8-5% Digital/Bus i

8-50 Coastmg Select

_] Loglc OR AII set-ups
e [3) Lo LOgic: OR* e AL Bt o DS <
All set-ups . TRUE

LA

= 5 A S KGR R T G R

Start Select

8-53
947 Reversing:Select: R T e R : Sernulls i e ANl Set-Ups;: wE St = uintf
8-55 Set-up Select [3] Logic OR All set-ups - . uintg
sl Preset Reference;Select X DRI R | 3] LOQICOR o i o Uint8

T BACNet Device. Instance i o
MS/TP Max Masters
- MS[rPfMasznfO‘Frame_sg__

ewsapes ssojueq paiasibal e st , 1A - 20'SW'0Z O

AL "
[0] Send at power-up
S ’vExpressIonlelt

SRR 377

8-81 Bus Error Count 0 N/A TRUE Uint32
“Glave Message RoVa oo s mn : GO PR e ot T Uinta2 )
8-83 Slave Error Count U:nt32
[859%BUs oG / Feedback. . PR i
8-90 Bus Jog 1 Speed All set-ups Umt16
SRR ’ T LA cat- DS Ui

Bus Feedback 1
+2-Bus;Feedback'2 it
Bus Feedback 3

1 set-up

J9H3AUO0D Aduanbaly ay3y swweiboid 0} MOH '8

(11
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8.3.10. Profibus 9-**
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Par. No. # Parameter description Default value 4-set-up Change during opera- Conver- Type
tion sion index

19:00...; -Setpoint ik % S QNSA s ‘Al set-ups. o TRUE TR QR Uintle 1

9-07 Actual Value 0 N/A — All set-ups FALSE Uint16
{18 “PCD Write Configuration ... e cnEXpressionlimitizis . L S s dieeteups: s JRUE Uintl6 ;. -}

9-16 PCD Read Configurati ionLimi TRUE - Uinti6
ST R S : R TROES C o Uit ]

9-22 Telegram Selection 1 set-up TRUE - Uint8
19:23 Parameters {or.5i0nals e i cAllsetups .o i TRUE - S uint16_ 1

9-27 Parameter Edit 2 set-ups FALSE - Uint16
imiibrOCESS Control: . [ L] Enableicyclic masteris . i a5 27SOLUPS. L FALSE i s - Uint8....}

9-44 Fault Message Counter 0 N/A All set-ups TRUE 0 Uint16
{5545 " "EAUIL Code > A eat-upS L WTRUE RN Uint16: 1

9-47 Fault Number All set-ups TRUE 0 Vint16
Fault Situation Counter ., All,set-ups: TRUE: ) Luintis g

0

9-53 Profibus Warning Word

uActual Baud.Rate:

All set-ups

U|nt16 l

J9H3AU0D Aduanbaly oy swwelbold 0} MOH 8

9-64 Device Identification All set-ups 0
{9:65 ... Profile Number.:.> TAllsetups = .0 ..Octstf2] - §
9-67 Control Word 1 All set-ups 0 V2
i : ,.watatus Word 12.c " Al Setzups. g V2 o]
All set-ups - Uint8
: : ] 0J:No action i ol 50U i < Uint8:
9-80 Defined Parameters (1) 0 N/A All set-ups FALSE 0 Uint16
{581 “Defined Parameters (7). T ONA T e ciorms C Allset-ups, oot "FALSE™ v .0 T Uinti6, )
9-82 Defined Parameters (3) 0 N/A All set-ups FALSE 0 Uint16
o oodiDefined Parameters (4).:0 i o o rAlsetups e EALSE 0 Uintie.. . |
9-84 Defined Parameters (5) All set-ups FALSE 0 Uint16
1990 - Changed Parameters (1) T ALSet-upS e T EAUSEL 0 Uint16. - §
9-91 Changed Parameters (2) All set-ups FALSE 0 Uint16
1992, .....Changed Parameters (3} .0 oo ALSBLUPS . o FALSE" .0 Uintle ]
9-93 Changed Parameters (4 FALSE 0 Uint16
94 0 “Uint16ii g

Changed Parameters (5).:

Active 10/12/2014
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o<
8.3.11. CAN Fieldbus 10-** ® 5
” T ©
Par. No. # Parameter description Default value 4-set-up Change during opera- Conver- Type E-‘,_ >
30
1= I e
5 >
n O
[ |
o 3
S5
a2
g (]
10-1* DeviceNet a

:Process. Data: Type Selection: : : o g i : , : “CAlEset-upsic
10-11 Process Data Config Write Expre55|onL|m|t 2 set-ups
] o 2 Process Data:Config;Read Expressionlimit:: 22
Warnrng Paramet

10-22 COS Filter 3
}10: 23550 COS;Eilter 4
10-3* Parameter Access
"Arraygl_p_dex‘ 2
Store Data Values
110327 - Devicenet: Revision -

i liSELUDS ]
All set-ups

10-33 Store Always
3 =::.DeviceNet:Proi , ; % i
10-39 Devicenet F Parameters AII set-ups

yiewapel) ssojueq paJaisibal e si . 1A - Z0'SW0Z O
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8.3.12. Smart Logic 13-**

SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual

Par. No. # Parameter description

Stop bEvent
“HReset/SLC

omparatorOperand:.

Comparator Operator

: ~..SLiControllec:imer:
ic Rules
ogic:Rule Baolean 1
Logic Rule Operator 1
~Logic Rule;Bodlean 2:
Lognc Rule Oerator 2

Default value

2 set-ups
< Allsetiups

o

2 set-ups

Change during opera-
tion

ATRUE
TRUE

Conve r-

cUint8

Uint8

Active 10/12/2014
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8.3.13. Special Functions 14-**

Par. No. # Parameter description Default value 4-set-up Change during opera- Conver- Type

tion sion index
[T2 0% Inverter Switching . :

-.’:M’»?",‘:&E&% O NP R AR A S
14-00 Swltch:ng Pattern nuII AII set ups TRUE
01 E i  Erequency

R AR T e A R e

14-03 Overmodulation _ [1] Gn , S , All set-ups

'i:-D:; M.;?? P\gM'/Rg:r R R OO A e o T AN s et uper
=, ains On

a0 Mains Faihl

2AQ YN0V «L1A

suollonJisul Buneisd

AL 2 i 5
All set-ups
Al Rt Ty e e T RUE L i

. Expressicntimit
T T e e ata s T et

14-11 Mains Voltage at Mains Fault
112

0
T T T
T TRUE e e

14-2* Reset Funclions e

HA 20 S T Reset MOte s e T HERSRCangn o G At : c=[10]:Autontatic reset x-10 i

14-21 Automatic Restart Time 1053 TRUE
DO M G L T O TN A G reranion o o R TAIl SetUpS R P T RUE s

14-23 Typecode Setting nufl 2 set-ups FALSE

il+25‘3&3ij£z>Tnp.Delay;g_t T OrQUEILIMIE s A R D R S T A R Al seb-upsis - T Lo s TRUF

14-26 Trip Delay at Inverter Fault All set-ups

2B A ProdUCON: RTINS S T T o T

14-29 Service Cade

Exress:onlelt ‘

[AA3¥ Clurrent LIMEE, CrFl, oo T o e e err T e e T T T T R R R e
§4-30 Current Lim Ctr1 Pro ortlonal Gain - 100 Yo Ali set-ups FALSE Q Uint16
PR St T e N Y PO 030 S s o o e A St DS it Vo o R PALSE el C St ot T e k6,

14-4' Energy Optlmislng
[ T eV L T R N N R e e R TR R R PR Ty R |
1441 AEQ Minimum Magnetisation ExpressionLimit AI! set-ups TRUE 0 Uint8
(44255 Minimum AEG Frequenty.ire sl tegie sy onde w oot o S s Bl S0 e e B e el S O My e P T R R A setaup e s Gt e TRUE IR TR T 0o e oAt - ]
i4-43 Motor Cosghi ExpressionLimit All set-ups Uint16
ST B T D Ml T e PR T T R TR e s R LR T Ty
14-50 RFI Filter {i]On 1 set-up - Uint8
| R T i o A e T I L R G e D T S R [ RV B MR I T e 1 T T N T NS (1T, el |
14-53 Fan Manitar (1] Warning All set-ups TRUE - Uintg
T T, 3 T e NI N e T R TR R )R L SN e e PG e i s
R

14-59 Actual Number of Inverter Umrs Exressxonumlt FALSE 1 UmtB
14—60 Function at Over Temperature e ' [1] Derate . All set—ups ‘ .

t14-6* Alto.Derate s o
s Function atlnverter:Overdoad, % o s o e e T e 1), Derate s T T Rl SetaUps T
14-62 Inv. Overload Derate Current 95 % All set-ups

R SR,

rRNg

¥lewapes} ssajueq pusIBal e ) ;1A - 20°SW0Z OW
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8.3.14. FC Information 15-*%*

Par. No, # Parameter description Default value 4-set-up Change during opera- Canver- Type
tio 5ion index

[4AS

L e PR e R N - s i T N
All set-ups FALSE 74 int32
TR All:set-ups .~ g s - Uit
All set-ups 75 int32
Ty Al setUps, R AR TP |
All set-ups 0 Uintl6
: _All-set-ups- - 0 yintls, . |
[0] Do not reset All set-ups - Uint8
R O] BTN resetr-j@a“"-.;p CAlsataups s e STRUE S AN Uint8: 7.
O N/A e All 5_?}'“95 FALSE 8] Ulnt32
e ™ T T R Rt b By T PR £ B

{15-0* Operating Data_ o P N . NG SRR S P
15-00 Qperating Hours

1501 - Rupning HOMrS e o0 oo TR R T T R R e e L T T e
15-02 kWh Counter
BT b ower Ups..
15-04 Qver Temp's
{1505 = Over Voit's
15-06 Reset kwh Counter
H507. . Reset RUsnnG Hours Counteryc, o % - lo gt 0 orss
15-08 Number of Starts
[I5 1% Dath Log Settings - o o e e
15-10 Lagging $ource
[15-11 - -Logging Interval RN
i5-12 Trigger Ewant_m

3 set-ups TRUE - TETEN
T R AT S DR A o]
1 sat-up Lintg

jnts, |
Uint8

f-ups,
2 set-ups
All sat-ups
R S B NN T; Y e |
All set-ups Uinti2
...... R A T S NG T R S T S T T |

ogging.Mod
i5-14 Samples Before Tngger
{15-2* Historic Log P
15-20 Historic Log: Event
p3-21. | Zatistorlc Log: Values
15-22 Historic Log: Time
15-23 . = Historic Lod: Date and Time:.=:
15-3* Alarm Log
F530_ - Alanm Log: Error.Code.., AT SRS o, e FALGE T
15-31 Alarm Log: Value All set-ups FALSE
S Y YE Ty T P A o e e R e T e e e o g TR T ey et
15-33 Alarm Log: Date and Time ExpressionLimit All set-ups FALSE
15-34 - - Alarm Log: Setpaint. ~ " e o L i o gimate 7 e 0.000 ProcessCriUnit Lt e JAlbsettups e L FALSES
15-35 Alarm Log: Feedback 0 000 ProcessCtrlUrut All set-ups Int32
1536 o LA Lo0- CRITEnt Damand e ey SRR T e ) B T PR SBtalS s FALGE LA TR R UintB_.. ]
15-37 Alarm Log: Process Ctrd Unlt [D] AII set’ups FALSE - Uint8
[15-3% Drive Tdentificatipng « . o rrr e R S SR e LR e IR A T R |
15-40 FC Type 0 N/A AII set ups VisStr(6]
{15-41 POwer SRChION T e T e R e B s TR R B DNGA v Allserups .- - nssan] )
15-42 Voltage 0 N/A All set-ups VisStr{20]
[5a3:n, o mS0ftware Version . :", ‘~ R IO N AT o R SRS - s e R
15-44 Crdered Typecode Stnng 0 N/A All set-ups VisStr[40]
[15-45. 7 " Actual Typecode:SEng o o o S~ ot o o PR L oiarisimio U NP i e Al set-ups Visski[40]_
15-46 Frequency Converter Ordenng No 0 N/A All set-ups VisStr[8]
[Ea7 — Power Card Ordering.No. - o0 e T i B O NPA S e e L CATl seteups - i R 11 |
15-48 LCP id No 0 N/A All set-ups VisStr[20]
S GW. 10, CORMRE Carg TR TN PG s R N I T e Lo \isStr 2011
15-50 SwW ID Power Card 0 NfA All set-ups VisSir{ 20
551 Frenuent Y Conerter, Seral NUTIBer. . st o i e e o e AR R Allsetups VisStr{10] ..
15-53 Power Card Serial Number 0 N/A All set-ups VisStr(19]

Uint8

Japsaued Ausnbauy syl swweiboid 0] MOH '8

Uint8 -]
Int16
Uint32 > ]
TlrrleOfDay
il Int32 |

|

=

s

al

41
oialo o]

Lt {al]
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%
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Par. No. # Parameter description Default value 4-set-up Change during opera- Conver- Type

15:6% Option:Ident;
15-60 Option Mounted
15:61:0 - Option SW.Version
15-62 Option Ordenng No

VisStr(30]
VISSt{20]5)
VisStr{8]
Visstrtisls]
VisStr[30]
TGSt 20173
VisStr{30]

T VisSh201)
VisStr30]
0 VisStri20103
0 VisStr{30)
VisStr{2012

s
15-70 Option in Slot A
’ ~ SlotA"Option:SW:Verston,
Otlon in Slot B

3AIQ YNOV LA

suonpnsul bunesadp

All set-ups
Alliset=ups
All set-ups

Option in Slot CO
-.:Slot.C0,Option. SW.Versio
Option in Slot C1

- Slot:CLOptioniSW.Versiol
meter Info

15-74
157

Uint16

Uint16

All set—ups

Parameter Metadata

1ewape.) ssojueQ pasNsIBal e Si 1A - 20°SW'0Z'OW
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8.3.15. Data Readouts 16-**

Par. No. # Parameter description Default value 4-set-up Change during opera- Conver- Type
ti sion index

174!

All set-ups
Al setzups
All set-u
JAlliset-ups.:
All set-ups

Control Word
“Reference:[Unit]:
Reference [%

Speed [RPM]
“Motor.Thermal
16-22 Torque [%]
16-3% Drive Status
DC Link VOltage

JapaAuo0d Adouanbaly ayy swwelbold 03 MOH '8

Inv. Max. Current
ontroller State,
Control Card Temp,
; Logging Bffer Eul
16-5* Ref 8 Feedb.

l:Setzups
All set-ups
e

Feedback Unit}
.. Digi:Pot:Reference
Feedback 1 [Unit]
.. Feedbacki2:[Unit]:
Feedback 3 [Unit

: e PIDOutput [9%6]:

16-59 Adjusted Setpoint

ylewaper ssojueq pasdlsibas e st . 1A - Z0°SW'0Z'OW

I setzu
All set-ups

‘ 0. 000 ProcessCtriUmt ‘
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o
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o<
Par. No. # Parameter description Default value 4-set-up Change during opera- Conver- Type 8 '__I
tion sion index o 2]
- 9 5
16-60 Di |tal Tnput All set-ups Lg Q
S T RS S e Alsetns RO e e Ui - S
Analog Input 53 All set—ups )
Allset-ups E <
Al 5 Q [¢]
3
pua
n

. Output #27.[Hz]

Pulse Qutput #29 LI-LQ
. Reldy.0utput[bin]..
Counter A

Wammg Word
sWaming:Word:2’

. All set-ups

1694 Ext. Status Word -
(Ext.StatusWord: 2. . 1 Ifsetzup 2 . S ]
16-96 Maintenance Word 0 N/A All set-ups TRUE Uint32

yJewsapes) ssojueq Pasalsital e i, 1A - 20°SW'0ZOW
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8.3.16. Data Readouts 2 18-**

SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual

Par. No. # Parameter description

Analog Out X42{7 vl

‘Analog.Out X42/9:1V]
Analog Out X42/11 [V]

Default value

0. 000N/A

4-set-up

AII set-ups
Al

All set-ups

- All’set-ups

AII set-ups

All set-ups

Change during opera-
tion

Conver-

sion index

Active 10/12/2014
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8.3.17. FC Closed Loop 20-**

SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual

Par. No. # Parameter description

20-2* Feedback/Setpoint
20:20 eedback:Eunction::
20-21 Setpoint 1
t.. 2 Setpointd
Setpomt 3
1D,

Default value

0 000 ProcessCthmt
:0.000:ProcessCtiunit:
0.000 ProcessCtriUnit

A set-ups e

Change during opera-
tion

Conver-
sion inde:

Uint16

3=
O
o
o ©
= >
30
o C
5«>
n O
o 3
<
ﬁm
S
3
wn
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8.3.18. Ext. Closed Loop 21-**

Par. No. # Parameter description Default vaiue 4-set-up Change during opera- Conver- Type
i sian index

uint16
TR R |
Int32
s S| Nty ]

Ext. § Setpotnt
e, 1 Referencer| un

Y e e |
U|nt15

B YT O |

2131 Ext.. Mlnlmum Reference ' -3 Int32
Ell B I T e o B = L 0007 G o By Y R N R Ty e P o |

(2] No funmon
i[O No function: 2

- Uint8

Ext, 2 Reference SOLII’CQ
B 20D !

Ext, 2 Setpaint
ExtiZ Reference’ (DA s i 5 e 0,000 2 Gty : SR T L 2R
Int32
cInk3zsd

BT Ol IV eTSe N Ol e ] R i [ClsNormaty R LAl set-uy : o RUE R e R N e
Ext. 2 Propartional Gai uintié

IV Ext/ 2 Inteqraliime : R T : e TR e i ) f ;
21-43 Ext Zleferentanon Tlme . 0.005 All set-ups TRUE . Uintié

Active 10/12/2014
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o<
Par. No. # Parameter description Default value 4-set-up Change during opera- -8 :@
= )
%>
SO
o C
— >
>
L EXt (0T No. furicton a 9
21-54 Ext. 3 Feedback Source 0] No function 2z
g X3 GRpOING s o Q; & ) 5 q 1))
21-57 Ext. 3 Reference [Unit] 0.000 ExtPID3Unit All set-ups <
TR B 3 Feedback [UNtLE 0,000 EXtRIO U ek SR S
21-59 Ext. 3 Outgut [%] AII set ups 7]
121-6* Ext.CL3IPID =~ AR . Ll s ik |
21-60 Ext. 3 Normal/Inverse Control
AII set-ups
BRSNS 4
21-64 Ext. 3 Dif. Gain Limit All set-ups

Active 10/12/2014
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8.3.19. Application Functions 22-%*

[0¢]
Par. No, # Parameter description Default value 4-set-up Change during opera- Conver- Type T
s tion ___s_ion index [}
ot " ST v ey A - e R e ERNN N ™1 s
22-00 External Interlock Delay 0s All set-ups 0 Uinti6 8‘
22-2* No-Flow Detection .. st £ i C . | R
22-20 Low Power Auto Set-up 101 0ff All set-u S - Uint8 =
- ; 7 T63:Di - AlSerups L T T TRUE T 7 Unts7" ] b
22-22 Low Speed Detection {0] Disabled All Il set-ups - Uint8 ]
{22-23 .No-Flow Function'” _ R N e e T T OLOR, e e A SR URS Uint8.;. 3 3
22-24 No-Flow Delay All set-ups Uint16 3
; et Dy, PUMD_FUNCHON - i e o AISet-ups. T e UntBal ] 2
22-27 Dry Pump Delay — Uint16 -
[22:3% No-FlowE Power TURING .5 e p e LR S e i 3
22-30 No-Flow Power AII set-ups Uint32 -
$22-31 Power: Correction Factor - B in & Al set-ups .. Uinti6 | T
22-32 Low Speed [RPM ExpressionLimit All Il set-ups Uint16 o0
R i v 2 EXpressionLimit . Al setzups. s Untbrl c
Expresswnlelt All set-ups Uint32 g
- EXpressionLImitL: AIlset-UpSta . TRUE ) Uint32__ ] Ks!
22-36 High Speed | [RPM] ExpressionLimit All set-ups Uintl6
[22-37-  High Speed |zl .. - LAaviay - aExpressionlimit, & o Allsetups o o i uinti6. ..} 8
22-38 High Speed Power [‘_] ExpressionLimit All set-ups . Uint32 3
za-High Speed Power [HP): i ExpressionLimits Al set-ups_ iR ee Uint32 - § (f-,
22-4* Sleep Mode 3
{22-40 Minimum Run-Time T ™ RSN N S e CAllsetups. o3 T JRUE =~ 0 Uinti6 . J f_lz
22-41 Minimum Sleep Time 30s All set-ups TRUE 0 Uint16
T Wake-up opeed [RPM). R =z T DTeSSION LI e s Al Set-ups., o IRUE L. ateegy = Uintige
22-43 Wake-up Speed [Hz] ExpreSSIOnlelt All set-ups TRUE -1 Vint16
122-44 T Wake-up.Ref.JEB Difference <2 5. STy RN TR S 1T A o cAllset-ups e TARUE ey Int8 i
22-45 Setpoint Boost 0% All set-ups . TRUE 0 Int8
2- = ; S I e T e - SAllset-ups - e - T TRUES A 3 Uinti6 .}
T o AL Set-Ups . T Une g
22-51 End of Curve Delay AII set-ups TRUE 0 Uint16
{22-6* Broken Belt Detection e R i i S N i
22-60 Broken Belt Function AII set-ups - Uint8
oo doBroken Belt Torque: oo ..All.setzups RSy vint8. -}
Broken Belt Delay 0 Uint16
2 e o PTIY - 2% s M;"(“);‘? v i N P ]
22-75 Short Cycle Protect:on (0] Disabled AII set—ups TRUE - Uint8
22-76 .Interval between. Staits A SRR start_to_stactzmin_on_time:(P2277) .. i o Allsetups o “TRUE S Q. Uinti6 . . |
22-77 Minimum Run Time 0s All set-ups TRUE 0 Uint16

Active 10/12/2014
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o<
Par. No. # Parameter description Default value 4-set-up Change durlng opera-~ Conver- Type -8 :
ion i = ®
22-80 Flow Compensation »J Dlsabled All set-ups TRUE - Uint8 3O
[22:81 7 " Square:linear CurvelApproximation =2 S e o - S AllsetZipss - TRUE. S « c
- Work Point Calculation All set-ups 5 b
, c <
= Boint] q®

Seed at Design Point [__] j

i Pressure at:NocFlow Spe g

0

22-90 Flow at Rated Speed 0.000 N/A All set-ups TRUE -3 Int32

Niewape.) ssojueq pasalsibal e st . 1A - Z0'SW'0Z OW
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8.3.20. Timed Actions 23-**

SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual

Par. No. # Parameter description

23-83 Energx Savmgs
23:84 .00 -Cost.Savings &

Default value 4-set-up Change during opera- Conver- Type
tion i sion index .
TlmeOfDay-
ExpressionLimit 2 set-ups TRUE 0 WoDate
0):Bisabledii: i % 2iset-up: ik o caUint8 -
TimeOfDay-
Exress;onlelt 2 set- TRUE 0 WoDate

1] Motor bearings
e [_]Lijb“ﬁ(:‘atev

J9H2AU0D Aouanbaly ay) swwelboid 0] MOH '8

2o Uint8E 4]
Ulnt32

o
O
14}
o
o=
3 3
=3
i5
c >
2o
o 4.
0 <
wn
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8.3.21, Cascade Controller 25-**

Par. No. # Parameter description Default value 4-5et-up Change during ¢pera- Conver- Type
tion sion mdex

5 set-ups
S K e R S
Al set-ups

[+ L
Cascade Controller
coMakae Stark Sant L sty
Pump Cychng

e 0F.Direct on biness: 220
null

A YNOV aLTA

2 set-ups

T

Nurnber of Pumps

[25-2% Bandwiath Settngs..
25-20 Staging Bandwidth

RN R R NI
Expressmnumlt All set-ups TRUE
AR R PR R e R U S A A e O S R
25-22 Fixed Speed Bandwidth £asco staglng‘bandmdth (P2520) All sat-ups TRUE
. SBW Staging, Delay.«.i R e T R S R G RSO S S T AILEeUpg et T TR R E
25-24 SBW Destaging Delay 15 5 All set-ups TRUE
OB T ITIe - T s e i L T PR L DR R T el R T e
Destage At No-Flow [0] Dlsabled All set-ups
" Gtage, FUNCHON o - Wit e ol Y E TR Ll e U e et n s A BEEUPS S
Stage Function Time 158 All set-ups
g DEs e RO e T T T e Y R A P e | T
25-30 Destage Functlon Time All set—ups
{25-3% Staqing Settings . ! : RN P R ;
25-40 Rarm) Down Delay 10.0 5 All set-ups
(5T o RAMG. U R ey . o st g SRR b BN R R S A T R RN TR T
25-42 Staging Threshold ExpressionLimit All set-ups
(53T - Déstaging T ATSShold . 07 S0 T I el o1 T T A AT Y U T T TR O
25-49 Staging Speed [RPM] 0 RPM All set-ups
25 A5 e olaqing oneed. [HE] - o i, ¥ e T e P L ONAHT e v RN [ R
25-46 Destaging Speed [RPM] 0 RFM All set-ups
25:47 00 v Destaging Speed [ Hr) | it g P00 HZ s i SR R R AT
25-5* Afternation Settings
D oAt P UM AILEITIAtION - e o T S s e s
25-51 Alternation Event
R N T A o N N A R e R
25-53 Alternation Timer Value
A tJ

suononisug bunesady

Uint16
Uint16
UintB
o UntE -]
ant16

4]
0
0
O e o o JAInt1S ]
0
1)

AR

PR T AT S EINC

Uint16
CEELNEL6 0
Uint8

REH
Uint16
e Uintl6
Uinti6
i LintLe -

£

M D

- R R e, R

ESRETIT
Lint8

cointie -
V|SStf[?]

. ’?=‘Tm¢9ﬂ?aq
Lot UWoDate

o |

Cvch s TRl £ 17] L it
[U] Externa!
PP

AII set-ups
N All¢ SEt M Sel-Ups:
All set-ups

yJewapes) s50jued pauRlsibal e St . 1A - 70°SKDZTOW

i . i3 T+ Expressignlimil 2 i Al
25—55 Alternate if Load < 50% [1] Enabled All set -Ups
SIS b oy Sranmy Maderat AIErNatON G o Ty R S T T0] oW, e AT et D i
25-58 Run Next Pump Delay All set-ups
[25:59 . Run-gnMains Delay "1t t T e R

Ulnt16
e - Uintle )
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Par. No. # Parameter description Default value Change during opera- Conver- Type
tion sion index
All set-ups TRUE 0 VisStr[25]

125:81 - Pump Status AL SRR e T TRUE 20 VisStr{25)_]
0 Uint8

0 v VisStr{4]..}
74 Uint32

{7585~ Rélay ON-Time. oo - Al set-ups.. . . TRUE 274, Uint32.. |
Reset Relay Counters All set-ups TRUE Uint8
125-9% Service LT . i
Uint8

+-Manual Alternation s All set-ups.. - TRUE : 0. Uint8

Active 10/12/2014
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8.3.22. Analog 1/0 Option MCB 109 26-**

Par. No. # Parameter description Default value 4-set-up Change during opera- Conver- Type
: ion inde
T

[1] Voltage

All set-ups
el Voitaig‘.éf R AR R e

Al Setups et

0g/1
Termg_@l X42/1 Mode

: 2/3 Modez "t -
Termlnal X42/5 Mode

3AIQ YNOV LA

suononaisur bunelado

Int32

0.000 N/A_— Al set-ups '

s 2/3:High:Voltag
Term. X42/1 Low Ref./Feedb. Value

T Term. X42/1 High Ret/Feedb, Value e o = R T T 00,000 N/ A NI SeYUpS BRIy T
26-16 Term. X42/1 Filter Time Constant Uint16

AII set-us
- Term: X42/1 Live:Zero : o siaUink8
26-2* Analog Input X42/3

et Teminal X42/3 Low Voltage =
Term|na| X42/3 High Voltage

N L |
nt16

S T

All set- -ups

ax .
Term. X42/3 Live Zero

126-3% Analog Input:X42/5 s O S TN |
Termmal X42/5 Low Voltage All set-ups
i R 10,00V A o Alsetuns e }
0.000 N/A All set-ups
; N3 i el D0.000N/ARSE: « o IPset-upsinse
Term X42/S Fllter Tlme Constant 0.001s All set-ups
XA2[STIE 2010 G B e e T 1].ENADIETs, g Al Set- U B i 2 % g T U ]

+[0]:No.operation;
0.00 %
0000 oy o

AII set ups
Al set-upS’ A
AII set-ups

e T it 6]

S UInt8: -

¥ewapen ssojueq paiaisibal e s1, 1A - 20°SW'OZ OW

All sé.trﬁps
Sl Alliset-upsie
All set-ups

13HaAU0D Aousnbaly ayj swwelboid o3 moH *g

SET
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8.3.23. Cascade CTL Option 27-**

— (0]
8 Par. No. # Parameter description Default value 4-set-up Change during opera- Conver- Type T
tion sion index o
27-01 Pump Status [O] Ready All set-ups TRUE Uint8 8
{27-02 “Manual Pump. Control oo o PR o LT T0].No Operation. - 5 s nS e e TRUE S . il Luint8 -
27-03 Current Runtime Hours 0h All set-ups TRUE Uint32 =
04, np. i LA Lan z SOhE R pS. i ] R Ja s Uint32.0 1.8
27-1* Conf‘ iguration — o
[27-10_Cascade_Controliér T = IRIERITR . o {0].Disableds o e _uint8 ] 3
27-11 Number Of Drives I NA Uint8 3
127:12 - Number.Of PUMDS:.. i e e S i gt o SN e s Expressionlimite, ot 28 S e e ages e Untg oo ®
27-14 Pump Capacity 100 % 2 set-ups FALSE 0 Uint16 -
R7E16.RUNtIMe BalaNtng,. T 10 Balanced Prionty.L. 1 s o g e Ups “< e Unt8 ] =
27-17 Motor Starters [0] Direct Online 2 set-ups Uint8 Q
[27-187 " Spin Time for Unused Pumps. = R R L i EXDLESSiONLIMIt 2 it AlL SEEUPS TR i% uint16___ | P
27-19 Reset Current Runtime Hours AII set ps UlntB Qa
P7% Bandwidth Settings. ...« 5 s | [
27-20 Normal Operating Range ExpressionLimit All set-ups Ulnt8 g
127-21. _-Qverride Umit oo oo s e 00 O e Al set-ups: uint8 .-} Q
27-22 Fixed Speed szlx Operatmg Range ExpressionLimit All set-ups Uint8 P
2723 " Staoing Deloy 72 i e P e 15 8 & o Al setups Ointi6. ] o
27-24 All set-u S Uint16 3
R 3 UInt16- &
27-27 Mm Speed Destage Delay — Uint16 3
{27-3* Staging Speed_ ] (_Q
Uint16

27-31 Stage On SBeed [RPM]

230 o 2.5tage On Speed Mz AR % i R o Unti6
27-33 Stage Off Speed [RPM] - e Expressanlmlt All set-ups Uint16
2734 StA0e O SPREU. L HZ ) e EXPIESSIONLIMI e i s et ANl Ser-UpS o sl uint16 - 4

27-4* Staging Settinc Settmgs

E27-40 “Auto Tune stagin aging.Settings

uint8: . -1

lewapes} ssojueq paiaisibal S ;1A - 20°SW 07 OW

27-41 Ramp Down Delay Uint16
427 ) - uint16 77 ]
27-43 Staging Threshold Expressnonlelt All set-ups uint8
127-44 _.Destaging Threshold < ExpressionLimitziz” . - o Allset-ips o e T TRUE i Uintg -1
27-45 Staging Speed [RPM] 0 RPM All set-ups Uint16
(27546 Staging.5peed [HZ) i 5 s e All sebups g s U6 ]
27-47 Destaglng Speed [RPM] All set-ups Uint16
[2738 " "Déstaging speed [Hz] . R T Al SetUps. oy Uint16. ]
27-5* Altemate Settings
£27-50 -“Automatic, Alternation = PRI . All set-ups <~ 5 o o PALSED R e e e T Uint8 ... 1
27-51 Alternation Event All set-ups TRUE - Uint8
Lus-Alternation Time:Interval i : 0. min, : ; ; RO i . Uinti6 =
27-53 Alternation Timer Value 0 min All set-ups 70 Uint16
[27-54° 7 Alternation AL TIMe Of Day. . =~ rire e e T T o 0] Disabled i T e Al SRS N i Uint8 i
TimeOfDayWo-
27-55 Alternation Predefined Time ExpreSS|onL|m|t All set-ups TRUE 0 Date
i Altemate.Capadityls: <. ! ik Lo Yo N el i 0 IS

5538 Run Next Pump Dalay ' XY Al'setoups TRUE ‘ P “Tinti6

suononsul bunesadp
3ALQ YNOV el1A
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o<
Par. No. # Parameter description Default value 4-set-up Change during opera- Conver- Type g %
tion sion index o 2
[27-6* DigitalInputs.. P R SENEIE o >
27-60 Terminal X66/1 Dlgltal Inut 30
Ty X66/3.DigRal InpUt s AT Setns, Qa c
Terminal X66/5 Dugltal Input All set-ups 5
i iai 3 R S s AlLSeUPS s o O
[0] No operation Al set-ups 2 z
5 e s 10):No operation ; 3 aQ )
27-66 Terminal X66/13 Dntal Input [0] No operation =
27-7*Connection Tk S : g
27-70 Relay wn
Cascade Reference
m’* > 00 Of Total ,Capagtv Koos R T e e o) TR e RN TR g o g RN T @ TR R RN R Uintib ~o3
[0] Dlsabled All set-ups TRUE - Uint8

y1ewapen ssojueq pasasibal e i L 1A - Z0'SIW0Z OW

19UDAU0D Aduanbaly ay) swwelboid 0} MOH '8

LET
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8.3.24. Water Application Functions 29-**

Par. No. # Parameter description Default value 4-set-up Change during opera- Conver- Type
- tion sion index
290X Pipe FIIL.__ v o e e e R T e o e e e s EE e = P i
29-00 Pipe Fill Enab!e 1Y) Disabled 2 set-ups FALSE - Uint8
: i : TEx] o SRR oAl set-ups: e intl6
All set-ups i

PR " i == Allset-ups; i : Uint32_..1
29-04 Pipe Fill Rati_ 0 001 ProcessCtrIUmt All set-ups Int32
(290577 Filled Setpoint - a o e 0,000 ProcessCtrUnIt o, g 7 et~ AN Set-upss < Int32 .4

Active 10/12/2014
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8.3.25.

Bypass Option 31-**

SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual

Par. No, #

Parameter description

Default value

4-set-up

lliset=ups.
All set-ups
“All:setzups
All set-u ps

Change during opera-
_tion

Conver-

os
o =
a 2]
- >
e
0 C
5!)>
n O
'%’3-
am
=2

>

)

Active 10/12/2014
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M VLT® AQUA Drive
9. Troubleshooting Operating Instructions
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VLT® AQUA Drive
Operating Instructions ’ Zgg!@ 9. Troubleshooting

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 adigital 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

N8t
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 wafning 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.

MG.20.M5.02 - VLT is a registered Danfoss trademark 141

Q-Pulse Id TMS942 Active 10/12/2014 Page 146 of 333



SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual

M VLT® AQUA Drive
9. Troubleshooting Operating Instructions
No Description Warning Alarm/Trip Alarm/Trip Lock Parameter Reference
Live zero error (X) (X)

3 =No.motor. : ; : . .
4 Mains phase loss
I5_oo.DC link voltage. highy . oo - i
6 DC link voltage low ]
122 OC overvoltage, .. S i
8 DC under voltage
o inverteroverioaded i : i i i
10 Motor ETR over temperature (X) (X) - - 1-90
{1152 Motor thermistor over: temperature, I X i B INE e o 1:90. . .
12 Torque lrmlt X X
13- 7 Over.Curent. . .. e e ;
14 Earth fault X — — X
[15_ " Hardware.mesh mash_. T RO NP AT S
16 Short Circuit X

BEr | ‘word:-timeout:: ‘ e (XY 5

Power board over temp -
130:...:Motor. phase U.missing ;i 5

Motor phase V missing

1.8V su_pply fow
50......AMA calibration. fail

51 ) AMA check Unom and Inom

53 AMA motor too big _

[S4_"-ZAMA motor too small i
AMA parameter out of range

T UIAMA Interrupted by Users e

57 AMA timeout

158 7AMA intemal fault

59 Current limit

62 Output Frequency at Maxrmum erlt
I i VOI@Q? Limit. " e S 'ﬁ:: Nl .,\V&_L‘
65 Control Board Over-temperature
66,...:Heat sink=Temperature Low__ & ..~
67 Option Configuration has Changed
68 oafe StOpACtvated s -« iy T
80 Drive Initialised to Default Value

Table 9.1: Alarm/Warning code list

(X) Dependent on parameter

LED indication

e waming 7
Alarm ﬂashlnq red
Lissia Toplocked ' il Siiiiiiyellowiand.red: .
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VLT® AQUA Drive M
Operating Instructions 9, Troubleshooting
Alarm Word and Extended Status Word
B SoMex oG Do L Alarem Warnd T WarningiWord: o G s JExtended Status:Word . o |
4] 00000001 1 Brake Check Brake Check Ramping
T o (OO0 2 ey e e L AT (Al S Pt s P CArdL e T L AMATRUATING Lot gt
2 00000004 Earth Fault Earth Fault Start CW/CCW
S e i CHLCArd Temp e, e CULCArd T eMp e e b T Slow DOwWnw
GO000010 Ctrl. Word TO Ctrl. Waord TO Catch Up
B T O00000 20 o Orwer. COrrentes, ‘*“-"‘mme;mcy,c,r:enti’ Fr e ih T de Fppdhark‘khuhﬂ-dgb ]
6 00000040 Torque Limit Targue Limit Feedback Low
;Mc sz OBOODOBC T R T sMotor.Th Gver.: L7557 Motor:Th Over oo —Quiput Current.High i
00000100 Mator ETR Over Mator ETR, Over QOutput Current Low
maomozm%w; ; L I Vere T OV enO L e TINE BT Overld s o o e = OUTROE F1e 0 IO e e ]
10 00000400 1024 DC under Volt D¢ under Volt Qutput Freq Low
e O OB o e A e I OB N DIy ek i e B3 VB O oo e o oo TBake, Gk o o
12 00001000 4096 Shart Circuit D€ Voltage Low Brakin Max
T OB 2000 e i e e BT e TRrely Fatllts: s ey D O A G e St BraKIng o, L hzi

14 Q0004000 16384 Mains ph. Loss Mains, ph Loss Out of Speed Ran e
B 0 0R000, ot oo b 39 7BB it o BAMA NOL OK, e “No Mot
16 LDoD16CoD 65530 Live Zero Error Live Zero Errur

B D0 200005 e 1310725 i B IOl EA LI o ot s it e LON O e et oo gt 3 T et

18 00040000 _ 262144 Brake Overload Brake Overload
it T SR NIRRT T phase LORs i L i Brake Resisto
00100000 1048576 V phase Loss Brake IGBT

2000005, e 2097 52 e W DA L ORs s e

-Speed Limit:l Al iy et

ooiouuao 4194304 Fieldbus Fault Fieldbus Fault

S B s e BABBOOR R, = Toa Suna T dws e i T 7AY,
24 Q1000000 16777216 Mains Failure Mg_ms Failure
L K T e B Y L e S o S G
26 04000000 67108864 Brake Resistor Low Temp

A R 000000 St e it ] 302177285 BIOKE OB IE t b v oltade. Limit o g or
28 10000000 268435456 Option Change Unused

PO SO0 G000 e G 3R 7001 2, o S CEve. Initalised -t aUAUsed, 1 T
3 DGOC00 1073741824 Safe Stop
T TR P me e T T

Table 9.2: Description of Alarm Word, Warning Word and Extended Status word

The alarmn 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.

$.1.1. Fault messages

WARNING 1, 10 Voits low: WARNING/ALARM 7, DC over voltage:
The 10 V voltage from terminal 50 on the control card is below 10 V. If the intermediate circuit voltage exceeds the limit, the frequency con-
Remove same of the load from terminal 50, as the 10 V supply is aver- verter trips after a time.

loaded. Max. 15 mA or minimum 590 Q. Possible corrections:

WARNING/ALARM 2, Live zero error: Select Qver ¥oltage Control funiction in par. 2-17 Qver-volt-
The signal on terminal 53 or 54 is less than 50% of the value set in par. age Control

6-10 7ernminal 53 Low Voltage, par, 6-12 Terminal 53 Low Current, par. Connect a brake resistor
6-20 Ternming/ 59 [Low Voltage, o par. 6-22 Terminal 59 Low Current

. Extend the ramp time
respectively,

Activate functions in par. 2-10 Brake Funcition
WARNING/ALARM 3, No motor: ctvate functions In par

No motor has been connected to the output of the frequency converter, Increase par. 14-26 Trip Delay at Inverter Fault
WARNING/ALARM 4, Mains phase loss: Selecting OVC function will extend the ramp times.
A phase is missing an the supply side, or the mains voltage imbalance is
too high, Alarm/warning limits:
S : VAl

This message also appears in case of a fault in the input rectifier on the 2 " PR AR : 3??\;;%01 i %C:I
frequency converter. Undervoltage 185 373

he fi ) [VOIEAgE WArDING IOW,_ i, OB o 2 o sl i et A 100 e
Check the supply voltage and supply currents to the frequency converter Valtage warning high (w/o 3901405 8107840
WARNING 5, DC link voltage high: brake - WIbrake)

. M ge v . [Ovenioltaoe AR FEATOY. : ]
The intermediate circuit voitage {DC) is higher than the over-voltage limit The voltages stated are the intermediate circult voltage of the fre-
of the contral system. The frequency converter is still active. quency converter with a tolerance of + 5 %. The corresponding

mains voltage is the intermediate circuit voltage {DC-link) divided
WARNING 6, DC link voltage low: by 1.35

The intermediate circuit voltage (DC) is below the undervoltage limit of
the control system. The frequency converter is stilt active.
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9. Troubleshooting Operating Instructions

Q-Pulse Id TMS942

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 J.1 General Specifications.

WARNING/ALARM 9, Inverter overioaded:

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 7hermal
Protection. The fauit 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 55.

WARNING/ALARM 12, Torque limit:

The torque is higher than the value in par. 4-16 Torque Limit Motor
Mode (in motor operation) or the torque is higher than the value in par.
4-17 Torque Limit Generator Mode (in regenerative operation).

WARNING/ALARM 13, 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-
tionis NOT set to OFF.

If par. 8-04 Control Timeout Function is set to Stop and 7np, a warning
appears and the frequency converter ramps down to zero speed, while
giving an alarm.

par. 8-03 Control 7imeout 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 7np [2] has been selected in par.
2-13 Brake Power Monitonng, 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.

Tum off the frequency converter and remove the brake resistor.

Waming: There is a risk of substantial power being
transmitted to the brake resistor if the brake transistor
e 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 isIPO0, 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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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.

Dot

ALARM 53, AMA motor too big:
The motor is too big for the AMA to be carried out.

ALARM 54, AMA motor too small:
The motor is too small for the AMA to be carried out.

ALARM 55, AMA par. out of range:
The par. values found from the motor are outside acceptable range.

ALARM 56, AMA interrupted by user:
The AMA has been interrupted by the user.

ALARM 57, AMA timeout:

Try to start the AMA again a number of times, until the AMA is carried
out. Please note that repeated runs may heat the motor to a level where
the 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 1/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 Oulput
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 contro!
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 /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.

MG.20.M5.02 - VLT is a registered Danfoss trademark
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9, Troubleshooting Operating Instructions

ALARM 92, NoFlow:

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 MG.20.M5.02 - VLT® is a registered Danfoss trademark
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VLT® AQUA Drive
Operating Instructions M 10. Specifications

10.1. General Specifications
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10.1.1. Mains Supply 1 x 200 - 240 VAC —
110% for 1 minute ©
» = SO n
Typical Shaft Output [kW]" '8
Typical Shaft Outp_LHP] at 240 V 0,
P21/ NEMAL . =
IP 55/ NEMA 12 Q
P66~ - oo T ' "5""
Output current =
" wn
V):(a] l
Intermittent
3 x 200-240 V) [A]
antinuous kV
Max. Inp& cur}ent
Intermment .
1 200-240 V) [A] 122.1 189.2
N ST
Environment
stimated power loss J
-3t Fited max: joad:[W] o
Weight enclosure IP 21 ngg] 65
WEight enclosure 1055 1Kg o e -
l Weight enclosure IP 66 L_g
Efficency:3) s
(@]
°
(1]
o
==
33
o @
= >
25
c >
2o
o 3.
3 <
wn O
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10.1.2. Mains Supply 3 x 200 - 240 VAC

Normal overload 110% for 1 mlnute )
& ARl AR G A ATk, o SR A

{1820 [ NEMAChassis -

IP 21 / NEMA 1 A2 A2 AZ AZ A2

R G S T B A T oo A

[P B NEMA To5e, e oo

IP 66 A5 AS AS AS AS

Malns supply&ZO

yglcal Shaft Qutput [KW]':

9AUQ YNDV 2L1A

Typlcal Shaf‘t Output [HP] at 208 ¥
‘ o L

suonansur Bunelsadp

Contlnuoﬁs §
(3 x 200-240 V) [A

Intermittent™.. =
(3X200°240:V.),

Continuous

KVA (208 V AC) [kVA] 1.66

PRSI AT AT e bl < iy

(B CADTE SI2e o i et b et

{mains, motor, brake)

4 mm?/4-10 AWG
[mm1 /AWG] 2) 0.2-4mm?/

A
» LAt

Cor tlnuous
{3 x 200-290 V) [A]

4.1

T [mtermnrte
(306200240, (A

Max. pre-fuses!) (]

[Envirgnment: = . c0firs 7 aeis

@&

I G Y TN PR |

Estimated power lass
at rated max. load [W] %

54 63 B2

116 155 185

[Weight-enclosure I1P20 Tkl RAYET T RGeS

G T R

RS Y L |

55 55

5.9 2.5 7.5

Weight enclosure [P21 [kg)

R Wu ] S

RAURE SR T RS 13,5 T

[Weight enclosureIPo5: [kg]%f

Weight enclosure [P 66 [_gg 13.5 13.5 13.5

L8 T
13.5 13.5

i 0.00 005 R n 0065

D6

13.5
D006, 0,960 T T 006, o]

suonedyioads 01
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Mains supply 3 x 200 - 240 VAC Normal overload 110" for 1 min te

[IP 20/ NEMA Chassis | ;"
{B3:kd-and C3 ¥4 may.be convgrtec! to IPZliusmg gonvgrstg it gg_ e’contact' Dah ggs)‘f*
1P 21/ NEMA 1

[IP 798 FNEMA 1946, 0 T BT e R
IP 66

Frequency. converter ™ - -
Typical Shaft Output [kw] -
Typical Shaft Output [HP] at 208 V
[Output'current: .

0sT

suoRedyRads o1

Continuous

(3 x 200-240 V ) {A]
[l Interm:ttentf - 1457 w‘13? 1
i . (3 X 200-230 V3 (A et e e , ) : . :
LeLefale]
=g E\?;té%%u\i AC) [kvA] 8.7 1.1 16.6 24 69 317 414 515 61.2
[M3%. CablE sige:, it e O R IR P A A aEasw I T T T |
mgains, motoe, brake
Emmz (awe] 2 ) 10/7 3512 50/1/0 o540 120
{Max.input current - F n 5 . sy 7 e T T R T ] |

Conttnuous =
{3 x 200- 24OV ) [A]
, Intermittent:.

80.0 130.0 154.0

B8O - 430 . 1600 ]

(3%200-240.9:).[A
Max, pre-fuses!) [A] 125 200 250
@% [Environment:~ o iois ot s e e R IR, T T T T A T S ks A i |
[l -
- gftr';“tzgeia":f‘;;c""f;’] " w47 &2 737 mas 140 1353 1636
[Weight enclostre 1P20. (kg ..t SR VIR K XA il L ) 501
Waight enclosure 1P21 [kg] 23 27 45 45 65 65
[ WelehT encloeure 105 [k | er FEE YR S O G LN T A T |
Weight enclosure IP 66 [kg] 23 7 45 45 65 65
[Eficiency. o N R 006 L 006, T 096 t0.07 L0 ar (a7 -0.47 ]

NIRWAPRA $50jURq PAIANSIBAI B St A - 20°SIW 07 OW

suoonusu] buneladp
2AUQ YNOV & LA
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10.1.3. Mains Supply 1 x 380 - 480 VAC

Mains Supply 1x 380 VAC Normal oveﬂoad 110% for 1 minute

a ] ,
Typical Shaft Output [HP] at 460 V
IP 21 /NEMA 1

1P SS/:NEMA 12: . o

suolpnJisu] bunesado
3ALIJ YNOV e l1A

(
4 Intermittent
(1 X 380—440 \ [A]

Welght enclosuredp.55.(ka]
i Weight enclosure 1P 66 [@g]
_Efficiency.?

T e e

suoneoynads ‘01
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10.1.4. Mains Supply 3 x 380 - 480 VAC _
Mains Supply 3 x 380 e
Frequency fol <4
Typical Shaft Dutput [kW] '8
Typical Shaft Qutput [HP] at 460 v 0,
HIP.20./ NEMA Chassis ~ . .+ =]
IP 21 / NEMA 1 8
P55 INEMA L2 o oo TR “AS =3
IP 66 g
{Output current »
Continuous
|| (3 x 441-480 V) [A] 1.2 1.6 2.1 2.7 34 4.8 6.3 8.2 11 14.5
@ Elntermltten : T
020 (3ix:441:4 A
[%: Continuous kVA_
(400 V AC) [kVA]
[Continuous,;!gVA B
(460 V.AC) [KVA).“o i o ‘
Max. cable S|ze
Max. input current
Estimated power loss- . 255
at mted max load [WJ e,
6.6
3, s % 5 N . s l
13.5 13.5 14.2 14.2
“Weightenclosure 1P.66.(Ka1 o e 13,5 13,6 T3 5 T W N VBT ]
Efficiency 3 0.93 0.95 0.96 0.96 0.97 0.97 0.97 0.97 0.97
(@]
O
1]
=
&=
2 3
Q @
—
>
58
c >
2o
o 3
3 <
wn o
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Mains Suggly 3 x 380 - 480 VAC Normal overfoad 110% for 1 minute

Typlcal Shaft Output: [kW]
TYDIC3| Shaft Output [HP] at 460 \'
\Che

9AUQA YNOV &L1A

Fial Mg ,_f»gj;%f,’«

suolpnaisut BunesadQ

Continuous
(3x 441-480 V) [A]

@

0600/

4,
Continuous KVA

& (400 V AC) [KVA]
UPUOUS KVA:

(460 VAGYH
Max, cable size:
[(malns, ‘motor “brake)

S

(M2 AWG]:

Max, input current

Intermittent
(3x 380—440 \ ) [A]

Intermittent

3 x 441-480 V) [A]

“Max. pre-fusesi[ Al

Environment

stnmated J, power, Ioss
di

1ewapel) ssojueq PRIRSIBal e S| ¢ 1A - 20°SW'0Z'OW

“,J’
Welght enclosure IP20 [kq]
Weight.enclosure 1621 (ka1
Welght enclosure 1P 55 [kg]

eight enclosure:1P;66; Lg]é» RS i s ; S 5 ; 3
TETr"c.enq 0.98 0.98 0.98 0.98 0.98

2 AN ‘n45 B 245
27 45 45

suonedynads 01
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Nomal overload 110% for 1 minute
LFrequency converter ¢

Typical Shaft’ ‘Output {Kk
Typical Shaft Output [HP] at 460
P00 " 2
1P 21 Nema 1
1P:54°/:Nema 12
Qutput current

1218

suonedynads 01

“|:Continuous:(3.x:380:400.V).{A) ¢ 7
Intermittent (3 x 380-400 V) [A] 660 724 820 880
Continuous. (3 x 401480V [A].. 540 21590 678 730 i
" | Intermittent (3 x 401-480V) [A] 803
+ [Continuous kVA'(400 VAC) [KVAT = i s T 554 4
“{ Continuous kVA (460 VAC) [kVA] 582
Maix, cablesize: CAE e BRR s B iR o aE ol
Max. input current : 8 : e ok T e 3
Contlnuous ( X 380—400 VIAL___ . 204 251 787
x [ContnUOUs ( 3. X 401480V, [A) i e e B e gieaL. s 718 ]
Max. pre-fuses![A 900
@ Environment.. Sl G|
Estimated power Ioss N 4213 5119 9428
=) at rated max. load [W] ‘ . |
[Welghtenciosure 1800 (kg i« - s ITLe e 1229, 221400 e a3
Weight enclosure IP 21 [kq] 125.4 13_6.3 263.2 270.0 272.3 313.2
iWeight:enclosure:IP.54.(kgl.z S L uY 15183 5 e [263, = e 223 oo 3137 %
EfflClency 3 0.98 0.98 0.98

1f the: swutchlng frequency us raised
LCP and_typlcal control ¢ C

ded Control card, or options for siot A or'slot B,

iewapen ssojueq parAIsiBal e st ;1A - Z0°SW'0Z'OW

suonponaisu] bunelado
9AUQ YNOV o1
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10.1.5. Mains Supply 3 x 525 - 600 VAC

Normal overload 110% for 1 minute

TPIKIL. PIKS. . P2KZ TAPIKS | PLIK % P1oK o P1BK 2|

2R22K+ 2 P30K.

SP37K

EPASK L PoSK | RP7EK

“P9OK-

1.1
e “AZ‘A&ALM?%Z

Typi tcal Shaft OutEut [___]
[IP 20 NEMA Chiassis =&

&2

suoPNAsU] bunelsdo
9ALQ YNOV LA

(3x szs«aoﬁ‘w DAL
Continuous kVA (525 V A

[kvA]

Max. cable size 6
(mains, motor, brake) N 0.2-4 16

_ [AWG] 2 [mm?]
|Max:input current L :

Conﬁnuou;
(3 x 525 600 V) [A]

Fnter ttent
(3152560 *[A]

Max. pre-fusest) [A]
Environment: i o ond O e e T S D e ?
Estimated power loss

at rated max. load [W] 9 35 50 65

@&

Enclosure 1P20: . » 2l oo
Weight
enclosure 1P20 [kg]

6.5 6.6 6.6 12 12 12

23.5

23.5

23.5

35

35

50

50

£0.97.c -:0.97.

[Efﬂcnency

2098 % 5

098750

5098

0,98

870,98

5098

098]

Table 10.1: 3 Motor and mains cable: 300MCM/150mm?

suonedads o1

Page 160 of 333




SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual

10.1.6. Mains Supply 3 x 525 - 690 VAC

— —
82 Normal overload 110% fi e
Frequency convérter HHPIMO TPIM2 (%2}
Typical Shak Output [kW] : : 5£1000 1200 B
lecal Shaft Othut HP at 575 v 1150 1350 0,
Q0. S SR TR T 7} =
IP 21/ Nema 1 F2/ F2/F48) 8
F48) g
[1P'54 7 Nema'12 o gg) R1/Re 3
Output current
' T E | ContnUGUS (3X.550 VA e <56 7905 a3 G137 4162 - FR0V L 253, 303, 60, L F470503 3
Intermittent (3 x 550 V) [A] 62 84 99 124 151 178 221 278 333 396 460 1517 575 656 693 839 978 1087 | 1219 1449
Continuous (3.%:690VY:[A) et SAiser 73 . 786 ¢ 108 - 131 . - A55-  -192. ::1242:::0290 7 4344 - <2400 - 2145000 5005570 0 0630 5 [ 730,850, 750945, 11060 11260 }
Intermittent (3 x 690 V) [A 59 80 95 119 144 171 211 266 319 378 440 495 550 627 693 803 935 1040 {1166 1386
Continuous kVA (550 VAC) [kVA] .. -53%, = 86 T 108 : c o241 0289 343 4398 249824568 v 600:[ 7270 847, 7941 11056 1255}
627 727 847 941 1056 1255

8130 154 191 |21 289 343308 |48 _ 498 568
o 027297 289 : -v'

T347. WIAIT 478 e

Continuous kVA (575 VAC) (kVA] 54 73

ContinuoUS KVA {ROO VALY KA.
Max. cable size:

1285126771506 - §

12x150
12300 mem

£ =185

(Motor) [mm?/ AWG] 2

Max. input current

sewapen ssojueq paasibal e sl 1A - Z0'SWO0ZOW

lContlnuous (3 X 575 V) [A 234 286 |711 828 920 1032 1227
Continuous:(3:x;690.V V),[A]fi. TR % . e Earas 5 R I 8287 090 11032, 12271
!Max mains pre-fuses[A] 125 160 200 200 250 315 350 500 550 900 900 2000 2000 2000 [2000 2000
Environments ;- L gn vl G@RSCY TR M. ToiBiete Tt W0 S e T oededd R e HD R SR n S BES S LK w T EA ] i
s:t;::z;esngiwlzgéof@] o - 14?-8 1717 1913 2262 2662 3114 3612 |4292 5156 5821 6149 | 6443 7249 8727 9673
Weight enciosure 1P00.[KQlc s 820 .82~ B2 - 82 .~ 827 - 82. = Olc 1112 o123 S 138 - A61 A I01 o091 0736 L 977 e e P s 4
Welght enclosure IP 21 [kg] & 96 96 96 96 96 104 125 136 151 165 263 272 313 1004 |1246 1246
Welghtienclosure 1P 54:(Kg) re w206 7 =06 S A [ s (0 T L L W (e T e T R VP , ’ 1004 71946
Efﬁcnency 3 0.98 0.98 ) 0.98 0.98 0.98 3 0.98 0.98 0.98 5 . 098 0. 98 0.98 0. 98 0. 98
Fva - E:

suoipnsu] bunesadp
9ALIQ YNOV &l1A
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VLT® AQUA Drive
Operating Instructions

Protection and Features:

Dacfolt

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 (L1, L2, L3):

Supply voltage

380-480 V £10%

Supply voltage

525-690 V £10%

Supply frequency

50/60 Hz

Max. imbalance temporary between mains phases

3.0 % of rated supply voltage

True Power Factor (A)

2 0.9 nominal at rated load

Displacement Power Factor (cos¢) near unity

(> 0.98)

Switching on input supply L1, L2, L3 (power-ups) s enclosure type A

maximum 2 times/min.

Switching on input supply L1, 1.2, L3 (power-ups) 2 enclosure type B, C

maximum 1 time/min.

Environment according to EN60664-1

overvoltage category I11/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

0 - 100% of supply voltage

Output frequency 0 - 1000 Hz
Switching on output Unlimited
Ramp times 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 mm?)

Maximum cross section to control terminals, flexible cable

1 mmZ/18 AWG

Maximum cross section to control terminals, cable with enclosed core

0.5 mm%/20 AWG

Minimum cross section to control terminals

0.25 mm?

* See Mains Supply tables for more information!

Control card, RS-485 serial communication:

Terminal number

68 (P, TX+, RX+), 69 (N,TX-, RX-)

Terminal number 61

Common for terminals 68 and 69

The RS-485 serial communication circuit is functionally separated from other central circuits and galvanically isolated from the supply voltage (PELV).

MG.20.M5.02 - VLT* is a registered Danfoss trademark 157
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10. Specifications

Digital inputs:

Danfit

VLT® AQUA Drive

Operating Instructions

Programmable digital inputs

4(6)

Terminal number

18,19, 274, 29, 32, 33,

Logic PNP or NPN
Voltage level 0-24VDC
Voltage level, logic'0' PNP <SVvDC
Voltage level, logic'l' PNP > 10 v DC
Voltage level, logic '0° NPN > 19 v DC
Voltage leve), logic '1' NPN <14V DC
Maximum voltage on input 28v DC
Input resistance, Ri approx. 4 kQ

All digital inputs are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

1) Terminals 27 and 29 can also be programmed as output.
Digital output:
Programmable digital/pulse outputs 2
Terminal number 27,290
Voltage level at digital/frequency output 0-24V
Max. output current (sink or source) 40 mA
Max. load at frequency output 1 kQ
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 (PELV) 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 5202
Voltage mode Switch S201/switch S202 = OFF (U)
Voltage level :0to + 10 V (scaleable)
Input resistance, Ry approx. 10 kQ
Max. voltage 20V
Current mode Switch S201/switch $202 = ON (I)
Current level 0/4 to 20 mA (scaleable)
Input resistance, Ri approx. 200 Q
Max. current 30 mA
Resolution for analog inputs 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 (PELV) and other high-voltage terminals.

158 MG.20.M5.02 - VLT™ is a registered Danfoss trademark
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VLT® AQUA Drive
Operating Instructions

Darftct

10. Specifications

1308BAN7.10

l— PELV isolation

+24V

Contro
18 ntrol

37 —

Functional )
isolation t

RS48S

High
voltage

T ===<TH T ====TT1

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 Q
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 12,13
Max. load : 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 Terminat number 1-3 (break), 1-2 (make)
Max, terminal load (AC-1)) on 1-3 (NC), 1-2 (NO) (Resistive load) 240V AC, 2A
Max. terminal load (AC-15)1) (Inductive load @ cos¢ 0.4) 240V AC,0.2A
Max. terminal load (DC-1)1 on 1-2 (NO), 1-3 (NC) (Resistive load) 60 v DC, 1A
Max. terminal load (DC-13)¥ (Inductive load) 24 vV DC, 0.1A
Relay 02 Terminal number 4-6 (break), 4-5 (make)
Max. terminal load (AC-1)Y) on 4-5 (NO) (Resistive load)?)?) 400V AC, 2 A
Max. terminal load (AC-15)") on 4-5 (NO) (Inductive load @ cos® 0.4) 240 VAC, 0.2A
Max. terminal load (DC-1)Y) on 4-5 (NO) (Resistive load) 80VDC, 2A
Max. terminal load (DC-13)¥ on 4-5 (NO) (Inductive load) 24V DG, 0.1A
Max. terminal load (AC-1)) on 4-6 (NC) (Resistive load) 240 VAC, 2A
Max. terminal load (AC-15)!) on 4-6 (NC) (Inductive load @ cosp 0.4) 240 V AC, 0.2A
Max. terminal load (DC-1)! on 4-6 (NC) (Resistive load) SOVDC,2A
Max. terminal load (DC-13)Y on 4-6 (NC) (Inductive load) 24VDC 0.1A

Min. terminal load on 1-3 (NC), 1-2 (NO), 4-6 (NC), 4-5 (NO)

24V DC 10 mA, 24 V AC 20 mA

Environment according to EN 60664-1

overvoltage category 11l/poliution degree 2

1) JEC 60947 part 4 and 5

The relay contacts are galvanically isolated from the rest of the circuit by reinforced isolation (PELV).

2) Overvoltage Category I
3) UL applications 300 V AC 2A

Contro! card, 10 V DC output:

Terminal number 50
Output voltage 10.5VvV 0.5V
Max. load 25 mA

The 10 v OC supply is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.
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Control characteristics:

Resolution of output frequency at 0 - 1000 Hz

1 +/-0.003 Hz

System response time (terminals 18, 19, 27, 29, 32, 33)

:1$2ms

Speed control range (open loop)

1:100 of synchronous speed

Speed accuracy (open loop)

30 - 4000 rpm: Maximum error of 8 rpm

Alf controf characteristics are based on a 4-pole asynchronous motor

Surroundings:

Enclosure type A

1P 20/Chassis, IP 21kit/Type 1, IPS5/Typel2, IP 66

Enclosure type B1/B2

IP 21/Type 1, IP55/Typel2, IP 66

Enclosure type B3/84 1P20/Chassis
Enclosure type C1/C2 1P 21/Type 1, IP55/Type 12, IP66
Enclosure type C3/C4 1P20/Chassis
Enclosure type D1/D2/E1 1P21/Type 1, 1PS4/Typel2
Enclosure type D3/D4/E2 1P00/Chassis
Enclosure kit available s enclosure type A IP21/TYPE 1/IP 4X top
Vibration test 1.0g
Max. relative humidity 5% - 95%(1EC 721-3-3; Class 3K3 (non-condensing) during operation
Aggressive environment (IEC 721-3-3), uncoated class 3C2
Aggressive environment (IEC 721-3-3), coated class 3C3
Test method according to IEC 60068-2-43 H2S (10 days)

Ambient temperature 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 -10°C
Temperature during storage/transport -25 - +65/70 °C
Maximum altitude above sea level without derating 1000 m
Maximum altitude above sea level with derating 3000 m

Derating for high altitude, see section on special conditions

EMC standards, Emission

EN 61800-3, EN 61000-6-3/4, EN 55011, IEC 61800-3

EMC standards, Immunity

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

:5Sms

Control card, USB serial communication:

USB standard

1.1 (Full speed)

USB plug

USB type B “device” plug

on VLT AQUA Drive or an isolated USB cable/converter.

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 gatvanically isolated from protection earth. Use only isolated laptop/PC as connection to the USB connector

160
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10.1.7. Efficiency

Efficiency of the frequency converter (nv.r)

The load on the frequency converter has little effect on its efficiency. In general, the efficiency is the same at the rated motor frequency fun, 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 (nNuotox )

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 smafl 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 (nwr) is multiplied by the efficiency of the motor (nmotor):

NSYSTEM) = M VLT X IMOTOR

O T T T T T T
sst—p—t=+F — —
sot—| — [— +— 4+ — —
of—| — — — + | ]
wp—| — | — | | |
(AR I N N R R

S0 75 100 %
1752A084.12 Lood

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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Enclosure At reduced fan speed (50%) [dBA] *** Full fan speed [dBA]

A2 S1 60

AS 54 ) 63

1Bl A . i 61, e : B AR O |

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 Upeax 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 Upeax 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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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 lang motor cables, cables

with a large cross sectian or at high ambient temperature. The required action is described in this section.

10.2.2. Derating for Ambient Temperature

The average temperature (Taus, avs) measured over 24 hours must be at least 5 °C lower than the maximum allowed ambient temperature [Tams,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

SFAVM - Stator Frequency Asyncron Vector Modulation

tout [%] Jout |%)
110% 110%
10D% 100%
80% BO% [
80% &0% y . .
PD] A1A3 457C. AT 40C T\\Q\\ AY-A3 45°C, AS AD°C
A% AtsAQ SQ°C. AS a5°C S0%: A3-ALS0C, AL 45°C
A1.A3 55°C. A5 BO°C 3 A1-A3 55°C, AS 5C°C
0% 20%
0 Faw (kHz] o I5w [kHz]
a 12 14 18 a a4 [ 8 10 12 14 16
1XMAIRLID 109AI0 10
Hlustration 10.1: Derating of lae for different Tame, max for enclosure A, Illustration 10.2: Derating of lan for different Tams, max for enclosure A,
using 60 AYM 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.

Iout | %] soul %) a
110% 1i0% &
100% 160%
=~ !
80% R aa%]—F> N i
e [
a0% s [ Al.A3 45°C, AS 40°C aa% NN AT-A34E'C. AS 40°C
[ AL-A3 50T, AS 45°C 1 N A1-A3 50°C A5 45°C
0% A1-A3 55°C, AS S0°C 40% A1-A3 55°C, AS 50°C
20% 20%
k| taw [kHz] o Isw [kHz]
o
0 12 44 16 0 2 a & 10 12 1a 1§
1 XA, 1D 13004308, 10
Tllustration 10.3: Derating of Iaa for different Tame, max for enclosure A, Hllustration 10.4: Derating of lana for different Tame, nax for enclosure A,

using 60 AVM and maximum 10 m motor cable

Q-Pulse Id TMS942

using SFAVM and maximum 10 m metor cable
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Dt

SFAVM - Stator Frequency Asyncren Vector Modulation

foul [%]
NO
110%
100%
] —“"""-...:__ —pt
3 ==B2
80% e =
) N T N \:-:.\""--.._
£0% B L 45°C
B - B
0% el s0c
| =~ ssc
20%
1 fsw [kHz]
4]
Q 2 4 ] B 10 12 14 16
1IRALD1. 11

Thustration 10.5: Derating of lax for different Tams, sax for enclosure B,
using 60 AVM in Normal torque mode (110% over torque)

C enclosures

fout [%)
NO
110%
100% \_\ a1
] > JR—
o ! N N -—-g2
80% “‘Q't‘\‘
60% 3 N 45°C
AN
0%, [ “:\‘* s0°C
) SN 55°C
20%
o fsw [kHz)
¢ 2 4 & 8 10 12 14 18
A30BAADN 11

Hlustration 10.6: Derating of [ma for different Tame, max for enclosure B,
using SFAVM in Normal torque mode (110% over torque)

Please note: For 90 kW in IP55 and TP66 the max, ambient temperature is 5° C lower.

60 AVM - Pulse Width Modulation

SFAVM - Stator Frequency Asyncron Yector Modulation

laut [%)
HO
110%
100%
—ciacz
80%
=]
50% |~ 45°C
= <]
1 e T s0¢
40% i
20%
tow [kH2]
o
a 4 B 8 10 12 14 15
IMOBATRT AR

Toul %]
NG

110%

1%
—C14C2

BO% \\\\

s0% —— \ \ a5°C

40% \ 5°c

™~ 55°C

20%

fsw jkHz]
0 [s] 2 4 € 0 12 14 14

13040000

Tilustration 10.7: Derating of I fOr different T ama, max for enclosura C,
using 60 AVM in Normal torque mode (110% over torQue)

D enclosures
60 AYM - Pulse Width Modulation, 380 - 480 V

llustration 10.8: Darating of Tae for different Taxg, sux for enclosure C,
using SFAVM in Normal torque mode (110% over targue)

SFAYM - Stator Frequancy Asyncron Yector Modulation

¥ 1out %}
120%

100%

i

BO%

45C
\so'c

55 °C

fsw [kHz]
Q
1] F: 4 g 8 1q

1300435011

lowt §%}
120%
100%
.
80% SN
45+C
60% 50*C
55'C
40%
20%
fsw [kHz|
4]
Q ki 2 3 4 5 6
130BARZ0.1 1

[tustration 10.9: Derating of Iue for different Tapxe, nax for enclosure D
at 480 V, using 60 AVM in Nommal torque mode (110% over torque)
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[lustration 10.10: Derating of [ma for different Tame, max for enclosure
D at 480 V, using SFAVM in Normal torque mode (110% over torque)
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60 AVM - Pulse Width Modulation, 525 - 600 V (except P315)

Dottt

SFAVM - Stator Frequency Asyncron Vector Modulation

lout (%]

120%

100%

80%
45 °C
50 °C

60%

40%

20%

fsw [kHz]
° [kHz]

o} 2 4 6 8

13084828.11

lout (%]
120%
100%
80% ! 40°C
\ g § .g
o, 0 ¢
60% 38 «&
40%
20%
fsw [kHz]
o]
o] 1 2 3 4 5
13004828, 11

Illustration 10.11: Derating of lat for different Tams, max for enclosure
D at 600 V, using 60 AVM in Normal torque mode (110% over torque).
Note: not valid for P315.

60 AVM - Pulse Width Modulation, 525 - 600 V, P315

Illustration 10.12: Derating of o for different Tams, max for enclosure
D at 600 V, using SFAVM in Normal torque mode (110% over torque).
Note: not valid for P315.

SFAVM - Stator Frequency Asyncron Vector Modulation

lout [%]

120%

100%

80% >

60% 55 °C

40%

20%

fsw [kHZz]

0 1 2 3 4 S 6
13084830.11

lout [%])
120%
100%
80% & ~— a0

\\ 45
60% S0 °C
55 °C

40%

20%

fsw [kHZz]
0

0 1 2 3 4

1308A832.11

Iustration 10.13: Derating of 1ot for different Tams, 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

Iltustration 10.14: Derating of Iux for different Tamp, Max for enclosure
D at 600 V, using SFAVM in Normal torque mode (110% over torque).
Note: P315 only.

SFAVM - Stator Frequency Asyncron Vector Modulation

lout (%]

120%

100%

80%
45°C
60% 29s

40%

20%

fsw [kHz]
° [kHz}

o 2 4 6 8
13084822.11

lout [%)])

120%

100%

"
80% 15°E
Ry 45 €
60% 50 °C
55°C

40%

20%

fsw [kHz}

[} 1 2 3 4 5
13084623.11

Illustration 10.15: Derating of Iow for different Tams, max for enclosure E
at 480 V, using 60 AVM in Normal torque mode (110% over torque)

Iltustration 10.16: Derating of Ioy for different Tams, max for enclosure E
at 480 V, using SFAVM in Normal torque mode (110% over torque)
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60 AVM - Pulse Width Modulation, 525 - 600 V SFAVM - Stator Frequency Asyncron Vector Modulation
lout [%] lout [%]
120% 120%
100% 100%
—
80% 80%
. °C
=% T
60% 55 °C 60% 50 °C
55°C
40% 40%
20% 20%
o fsw {kHz) o fsw [kHz]
0 1 2 3 4 5 6 0 1 2 3 4
1300A834, 11 130BA838.11
Tllustration 10.17: Derating of It for different Tams, max for enclosure £ Illustration 10.18: Derating of Iau for different Tams, max for enclosure E
at 600 V, using 60 AVM in Normal torque mode (110% over torque). at 600 V, using SFAVM 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.

Below 1000 m altitude no derating is necessary but above 1000 m the ambient temperature (Tams) or max. output current (Iae) should be derated in
accordance with the shown diagram.

Mox. output current
ot 50°C

100% 4\

1km 2km 3km Altitude
130BA040.12

Tllustration 10.19: Derating of output current versus altitude at Tams, 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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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)

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 e
100—— — ) e / 1) §
L7
80 ,
//
>
* &0 X 7
40 o
i
a’,
20 ¥ et
-
- - - [
0 10 20 30 40 S0 60 70 80 90 100 110
v%
Legend: — — — ~Typical torque at VT load ——e—s—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 mator.,

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).
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10.2.6. Automatic adaptations to ensure performance

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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Awg 149
B
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Bypass Option 139
3 157
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Can Motor 48
133
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58
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4
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Default Settings 60
163
167
166
167
115
157
158
70
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i, 0-22 73
0:23 73

73

Drive Closed Loop, 20-** 94

E

Earthing And It Mains 21
Efficiency 161
Efficient Parameter Set-up For Water Applications 63
41
E d 48
Electronic Waste 9
Enclosure Knock-outs 19
End Of Curve Delay 100
End Of Curve Function 100

Ext. Closed Loop 128

143
127
F¢ Information 122
Filled Setpoint, 29-05 107
79 !
45
a8
20

74

59
Graphical Display 51

H

How Ta Connect A Pc To The Frequency Converter 61
How To Connect Motor - Foreword 28
How To Connect To Mains And Earthing For B1 And 82 27
51

S9
53
78
60
5
143,161,162

K

Keypad 59

Kty Sensor 144
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Mains Connection For B4, C1 And C2 28
Mains Connection For C3 And C4 28
Mains Supply 149,155
Mains Suppty (11,12, 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 6
Motor Connection For C3 And C4 34
Motor Current 76
Motor Name Plate 45
Motor Output 157
Motor Protection 157
Motor Voitage 162
Motor Voltage 75
Motor Wiring Overview 30
N
Name Plate Data 45
Name Plate Data. 43
Nicp 56
Non Ul Compliance 20
o
Operation/display, 109
Qutput Performance (u, V, W) 157
Over-current Protection 20
P
Panel Through Mounting 17
Parameter Options 108
P ter Selection 68
Parameter Set-up. 63
Pc Software Tools 61
162
96
107
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Pulse Width Modulation 163
Q
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Q2 Quick Setup 64
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QS Changes Made 67

Q6 Loggings 67

Quick Meny 53.63

Quick Menu Mode 53

Quick Transfer Of Parameter Settings When Using Glcp 59
R

Reference / Ramps, 113

Reference/feedback Unit, 20-12 94

Relay Connection 36

Relay Qutput 38

Relay Outputs 159

Reset ss

Residua| Current Device (]

Rise Time 162

Rs-485 Bus Connection 60
S

Safety Note 5

17

Screened/armoured. 41

Serial Communication 160

74

163

16

29

48

120

Software Version And Approvals 8

Special Functions 121

Start/stop 47

Stator Frequency Asyncron Vector Modulation 163

0,76

S3

S1

S8

48

160

44

19

132

104

157

Type Code String 11

Type Code String (t/c). 12
V)

Unpacking Table 13

Usb Connection. 40
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Technical Information

Waterpilot FMX167

Hydrostatic Level Measurement

Reliable and rugged level probe with ceramic measuring cell
Compact device for level measurement in fresh water, wastewater
and saltwater

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

e 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

s FMX167 with an outer diameter = 1.15 in (29 mm):
Chemical resistant version for use in saltwater

Your benefits

s Ceramic pressure sensor provides high mechanicat
resistance to overload and aggressive media

w High-precision and long-term stability

» Resistant to climatic changes thanks to potted
electronics and dual-filter pressure compensation
system

s 4 to 20 mA output signal with integrated
overvoltage protection

s Simultaneous level and temperature measurement
with optional integrated temperature sensor Pt 100

w Drinking water approval: KTW, NSF, ACS

u Certified to ATEX, FM and CSA

s Complete measuring point solutions through
comprehensive accessories

TI351P/24/2e

Endress+Hauser #3417

People for Process Automation
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Function and system design

Device selection

Waterpilot FMX167
wm
AN IRV TR RTETE. 7 POI-PMX 107 2= 14-£1-23- 22 DY P )~ FRlX 197 - | o-ea-2- ex-G04-
Field of application Hydrostatic level measurement in deep | Hydrostatic level measuremeat in Hydrastatic level measurement in
wells e.g. drinking water wasiewater saltwater
Process connection - Suspension clamp
- Extension cakle mounting screw with Gt 1 /2 A or [-1/2" NPT thread
Cuter diameter 0.87 in {22 mm) 1.66 in (42 mm) © | Max. 1.15in (29 mm}
Seals - FKM Viton - FKM Viton - FKM Viton
- EPDM! - EPDM
Measuring tanges ~ Nine fixed pressure measuring ranges in ftH;O, psi, bar, and mH,0, ~ Seven fixed pressure measuting
from O to 3 ftH,C w0 to 600 ftH,C ./ 0w 1.5 psi to O to 300 psi (0 to 0.1 bar ranges in ftH,0, psi, bar, and mH,0
to O to 20 har 7 0 to 1 mH,0 1o 0 1o 200 mH,() from O to 3 ftH,O to O to 150 fiH,O
- Customer-specific measuring ranges; factory~calibrated /0to1.5psito0to 60 psi (DtoD.1
bartoOtod bar /0w | mHCto0
to 40 mH,0)
. - Customer-specific measuting
ranges; faclory~calibrated
Ovetload Lp to 580 psi (40 bar) Up to 362 psi (25 bar)
Process temperature +14 10 +158°F {(-10 to +70°C} +32to +122°F {0 to +50°C)
Ambient tempetature range +14 1o +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 1010 30V DC
Output 4 to 20 mA
Options - Drinking water approval — Integrated Pt {00 temperature - integrated Pt 10C temperature
- Integrated Pt 100 temperature sensot sensot
sensor — Integrated Pt LOG temperature - Integrated Pt 10C temperature
- Integrated Pt 10 temperatute sensor and lemperature transmitter sensor and temperature transmitter
sensor and temperature ransmitter TMTI81 (4 to 20 mA) TMTI81 (4 to 20 mA)
TMTI181 (4 to 20 maA)

Specialiies — Integrated svervoltage protection
- large selection of approvals, including ATEX 11 2 G, FM and C5A
~ High-precision, iong-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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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.

P=Patm* Phydr. /
\,_//

Pnydr. = (Patm*Phydr.) ~ Patm

POI-FMX10718-1 5-13-13-25-002

FMX167 measuring principle

Ceramic measuring cell

Pressure compensation tube

Level height

Total pressure = hydrostatic pressure -+ atmospheric pressure
Medium density

Gravitational acceleration

phydr. Hydrostatic pressure

patm Atmospheric pressure

g0 © T oo —

.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.

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,

Exampte for other measuring point solutions with transmitter and possible evaluation units from
Endress+Hauser:

RN2ZIN  RTA421

4to 20 mA

O
:\\ oF

op Power
supply

\ ; Power
\\ OF RMad2] CF supply

@ Eo| RMA422
[izriT)

[z &3]
‘ oP op Power
\! supply

RIA452

FMX167

Power
supply

\——Tor

Wi Alphalog

FOI-FAN 07 L1-14-31-11-11-004

Application examples with FMX167

QP 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 cutputs and a signal adaptation (turn down) are integrated in
evaluation devices RMAA421 (for mounting on hat rails) and RIA250 (for panel mounting). The evaluation
unit RMA42Z1 alse 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 pericd of time is switched on. The evaluation
units RIA452 (for panel mounting) and RMA422Z (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.p. Ecograph,

Memograph ot hardcepy recorders such as Alphatog for documenting, monitoring, visualizing and
archiving,

Endress+Hauser 5
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o}
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Application examples with FMX167 with P1 100

op

Overvollage protection €.g. HAW from Endress+Hauser

POLRRINIGT - 1412 (e 00

[fyou 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, RIAZ50 and RIA452 also offer a direct

input for the Pt 100 signal.

If you want to detect and evaluate level and temperature with one device, choose Lhe evaluation unit
RMA422 with two inputs. [t even includes the mathematical operation for linking the input signals.

Q-Pulse |d TMS942
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Input

Measured variable

FMX167 + Pt 100 (optional)

» Hydrostatic pressure of a liquid
s Pt 100: Temperature of a liquid

Temperature transmitter (optional)

» Temperature

Measuring range

= Nine fixed pressure measuring ranges in bar, mH,0, psi and ftH,0;

— 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) Temperature transmitter (optional)
s Change in capacitance » Pt 100 resistance signal, 4-wire
& Pt 100: Change in resistance
Output
Output signal FMX167 + Pt 100 (optional) Temperature transmitter (optional)
= FMX167: 4 to 20 mA for hydrostatic pressure ® 4 to 20 mA for temperature measured value, twe-
measured value, two-wire wire
a Pt 100: Temperature-dependent resistance of
Pt 100
Load FMX167 + Pt 100 (optional) Temperature transmitter (optional)
U,-10V Q U,-8V
Riot < 0.0225 A -2 Oog'r_n— *1-Ragq Riot < 0025A Rado
POI-FMX10712-10-18~k k+8 -000 POI-FAX10711-(0-22-22-21-001
Rtot = Max. load resistance [€2]
Radd=  Additional resistances such as resistance of evaluating device and/or display instrument,
line resistance [Q2]
Ub = Supply voltage [V]
| = Simple length of extension cable [m] (cable resistance per wire < 0.09 /Qm)
R R_
9] 9]
888 1080
880
666
680
444 480
222 280
80 1
10 15 20 25 30 U 810 15 20 25 30 35 Uy
™ ™
POL-FMX16711-0%-11-13-13-001 POT-FMX 07 11-05-x2-22-12-003
Load chart FMX167 for estimating load resistance. Load chart temperature transmitter for estimating load
Subtract the additional resistances, e.g. resistance of resistance. Subtract the additional resistances from the
extension cable, from the calculated value as shown in calculated value as shown in the equation.
the equation.
Endress+Hauser 7
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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 GORE-TEX® filter from Endress+Hauser. The terminal box can be ordered
using the order code of FMX167 (— see Page 18, "Ordering information” Section) or an accessory (order
number: 52006252).

Waterpilot FMX167, standard Waterpilot FMX167 with Pt 100

10t0 30 VDC 10to 30V DC

- —— i

D @mozom ® ﬁ 41020 mA

i [
el LT 111
e ,

I[}—
|[|>
|

FMX167

Pt100 -
FMX 167
POI-FAX16782-04-12-22-21-008 PO[-FMX10712-04-22-22-13-000
FM X167 electrical connection, versions “7" or "3 for FMX167 electrical connection with Pi 100,
Feature 70 "Additional options” in the order code (= see  versions "1" or "4" for Feature 70 "Additional options” in

Page 18). the order code (— see Page 18).

Waterpilot FMX167 with Pt 100 and TMT181 temperature transmitter (4 to 20 mA)

101030 VDC

_{
}<4to20 ma

TMT181 (4 to 20 mA)

-7

o

Il}-
|
3
=

18t035VDC

4to 20 mA

FMX167

POI-FAMX107111-0d-13-21-13-007

FMX167 with Pt 100 and TMT18] temperature transmitter (4 to 20 mA),
version "5" for Feature 70 in the order code (— see Page 18).

1 Not for FMX167 with outer diameter = 1.15 in (29 mm)

Wire colors: RD = red, BK = black, WH = white, YE = yeltow, BU = blue, BR = brown

Q-Pulse Id TMS942
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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 VDC
= Pt100: 10 to 30 VDC

Temperature transmitter (optional)

= 8t035VDC

Cable specifications

FMX167 + Pt 100 (optional)

s Commercially available instrument cable

= Terminals, terminal housing FMX167:
20 to 14 AWG (0.08 to 2.5 mm?)

n [f 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
w Terminals, terminal housing FMX167:
20 to 14 AWG (0.08 to 2.5 mm?)
s Connection, transmitter: Max. 14 AWG (1.75 mm?)

Power consumption

FMX167 + Pt 100 (optional)

<0.675Wat30VDC

Temperature transmitter (optional)

<0.875Wat35VDC

Current consumption

FMX167 + Pt 100 (optional)

® Max. current consumption: < 22.5 mA
Min. current consumption: = 3.5 mA
e Pt 100: < 0.6 mA

Temperature transmitter (optional)

a Max. current consumption: < 25 mA
Min. current consumption: > 3.5 mA
s Pt 100 via temperature transmitter: < 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)

Ug25VatU,2 13V, §

h ? “max.

=1 kHz

Endress+Hauser
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Waterpilot

Performance characteristics
Reference operating FMX167 + Pt 100 (optional) Temperature transmitter (optional)
conditions

DIN EN 60770 T, = 77°F (25°C) Calibration temperature 73°F x 5K (23°C £ 5 K)
Maximutm measured error FMX167 + Pt 100 (optional) Temperature transmitter (optional)

s Non-linearity including hysteresis and non- s +0.2K

repeatability as per DIN EN 60770: w With Pt 100: Max. +0.9 K

+0.2% of upper range value (URV)
® Pt 100: Max_ £0.7 K
(Class B to DIN EN 60751)

Long-term stability

FMX167 + Pt 100 {optionai) Temperature transmitter (optional)

+0.1% of upper range value (URV) per year < 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 {T) of zero signal and eutput span:
0.15%/10 K (0.3%/10 K)* of the upper range limit {{JRL)

* Specifications for sensors 0.1 bar (1 mH,0, 1.5 psi, 3 ftH;O) and 0.6 bar (6 mH,0, 10 psi, 20 fH;O)

Warm-up pericd

FMX167 + Pt 100 {optional) Temperature transmitter (optional}

20 ms 45

Rise Lime FMXI167 + Pt 100 {optional)
s FMX167: 80 ms
a Pt 100: 1605
Settling time FMX167 + Pt 100 {optional)
a FMX167: 150 ms
» Pt 100: 300 s
10 Endress+Hauser
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Installation

Installation instructions

POL-FMX 107 12-11-13-21-33-003

Installation examples, here shown with FMX167 with an outer diameter = 0.87 in (22 mm)

Extension cable mounting screw can be ordered via order code or as an accessory, — see Page 14 and 19

1

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 1o 384 ft (300 m), for max. length — see Page 16, "Extension cable" Section

6 Guide tube for FMX167 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 FMX167 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.

Endress+Hauser . 11
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Environment

Ambient temperature
range

FMX167 + Pt 100 (optional)

s 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)
s 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 66/1P ¢7)

Temperature transmitter (optional)

s [P 00, moisture condensation permissible
a When mounted in the optional terminal boxes:
NEMA 4X (IP 66/1P67)

Electromagnetic
compatibility (EMC)

FMX167 + Pt 100 (optional)

» [nterference emission to EN 61326 Class B
equipment, interference immunity to EN 61326
Appendix A (Industrial)

» Maximum deviation: < 0.5% of span

Temperature transmitter (optional)

s [nterference 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 2 1.2 kV, external if
necessary

Process

Temperature transmitter (optional)

Install overvoltage protection, external if necessary.

Medium temperature range

FMX167 + Pt 100 (optional)

s 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 mmy}: +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.

12
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Medium temperature limits

FMX167 + Pt 100 (optional)

s FMX167 with outer diameter
=0.87 in (22 mm) and 1.66 in (42 mm):
-4 to +158°F (-20 to +70°C)
m FMX167 with outer diameter
= 1.15in (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
0, @ ®
@
@
®
® ©0.31
00.31” 18]
{8} @0.31”
{8}
9.45" 9.65"
240
(240) 8.23" (245) ot
8.8 {209) o
(225 58 (235}
';§ (224)
i
_gi .
1 Gy © 1% i e ©®
_,! ' L_QO.87":2:0.004" @163 max.@].l:g_.]
(22£0.1) (41.5) (29)
] ©1.65
(42)

Versions of FMX167, dimensions in inches (mm)

Pressure compensation tube
Extension cable
Protection cap

[= V. TR SRV N

FMX167, version "A" or "D" for Feature 30 "Probe tube"” in the order code (— see Page 18)
FMX167, version "B" for Feature 30 "Probe tube" in the order code (—> see Page 18)
FMX167, version "C" for Feature 30 "Probe tube" in the order code (— see Page 18)

POI-FMX107 11-00-51-21-11-008

Endress+Hauser
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Dimensions of suspension
clamp

1.90" (48)
(max. 2.05” / 52}

POI-FMX167x1-00-11-13-1x-010

Suspension clamp, version 2 for Feature 20 "Connection” in the order code (— see Page 18), dimensions in inches (mm)
Order number: 52006151

Dimensions of extension cable
mounting screws @ @)
1 36 AF
~1.93" 41 AF
(49) ——
L ~3.27" .
~3277y | | (83)
(83) \
| | 1
0.63" 0.63"
(16) (16}
P l—c-1sa e 144" NPT —
@2.17"
(55}

POI-FMX10733-00-22-13-13-009

Extension cable mounting screws, dimensions in inches (mm)
Order number: 52009311

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)
14 Endress+Hauser
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Dimensions of the terminal
box NEMA 4X (IP 66/1IP 67) T——

with filter —
L | J O
2.36" +0.02”

(60 +0.5)
472"
(120
0.12" 4.2¢7 . @0.18"
) (3
'e Endress+H:auser ®
315 4

@ M 20x1.5

POL-FMX107 13-00-15-5-11-01 |
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)

Dummy plug M 20 x 1.5
GORE-TEX"® filter
Terminals for 20 to 14 AWG (0.08 t0 2.5 mm?)

W ) —

Dimensions of temperature
transmitter TMT181

0.83"
2n

POI-FMX16712-00-12-x3-13-012
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 mmj): 0.6 Ib (200 g}
w Level probe, outer diameter = 1.66 in (42 mm): 2.5 tb (1150 g)
e Level probe, outer diameter = 1.15 in (29 mm): 0.7 tb (340 g)
s Extension cable LDPE: 0.6 oz/ft (52 g/m)

» Extension cable FEP: 1.3 oz/ft (108 g/m)

= Suspension clamp: 0.4 1b {170 g)

= Extension cable mounting screw G 1 1/2A: 770 g
= Extension cable mounting screw 1-1/2" NPT: 724 g
» Terminal box: 0.5 1b (235 g)

» Temperature transmitter: 0.1 1b (40 g)

» Additional weight: 0.7 Ib (300 g)

Endress+Hauser 15
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Material Level probe
m Level probe, outer diameter = 0.87 in (22 mm): AISI 316L SS (1.4435)
a 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 sieeve: PPS {polyphenylene suifide)
~ Heat-shrink sleeve/cover: Polyolefin
Metal does not come into contact with the medium.
= Process ceramic: Al,O; aluminum oxide ceramic
= Seal (internal): EPDM or Viton
s Protective cap: PE-HD (high-density polyethylene)
s 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: AlISI 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
s Pressure compensation tube with Teflon filter

Structure of FEP extension cable

s Slip-resistant extension cable; shielded using galvanized steel wire netting; insulated with fluorinated
ethylene propylene (FEP), black; copper wires, twisted

s Pressure compensation tube with Teflon filter

Cross-section of LDPE and FEP extension cable

u Total outer diameter: 0.315 inch + 0.0098 inch (8.0 mm + 0.25 mm)

s FMX167: 3 x 0.0004 in? (0.227 mm?) + pressure compensation tube with Teflon filter

s FMX167 with Pt 100 (optional): 7 x 0.0004 in? (0.227 mm?} + 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
s 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)

a Please also refer to Page 7, "Load" Section.

= When using the measuring device in hazardous areas, national standards and regulations as well as the safety
instructions (XAs) or Installation or Control Drawings (ZDs) have to be observed. — See also Page 20, "Safety
Instructions" and "Installation/Control Drawings" Sections.

Further technical data of LDPE and FEP extension cable
s Minimum bending radius: 4.72 inch (120 mm)
w Tensile strength: Min. 214 1bf (950 N)
u Cable extraction force: > 100 Ibf (450 N)
(The extension cable could be extracted from the level probe at a tensile force of > 100 Ibf / 450 N,)
= Resistance to UV light
» LDPE: Approved for use with drinking water

Terminals » 3 standard terminals in terminal box
m 4-terminal strip can be ordered as accessory, Order No. 52008938
Wire cross-section 20 to 14 AWG (0.08 to 2.5 mm?)

16 Endress+Hauser
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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
retevant EC directives.

Ex approval, e ATEX112G EExiallC T6!

type of protection s ATEXII3 G EExnAllT6
w FM: IS, Class 1, Division 1, Groups A-D'
a CSA: IS, Class I, Division 1, Groups A-D!

I 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 s KTW certificate
(for FMX167 = NSF 61 approval
with d, = 0.87 in / 22 mm) a ACS approval

Marine approval s GL approval
a ABS approval

External standards and DIN EN 60770 (IEC 60770):
guidelines 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 GORE-TEX®
trademarks Registered trademark of W.L. Gore & Associates, Inc., USA
Endress+Hauser 17
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Ordering information

FMX167 |- Approval i ;s S
A | Version for non-hazardous area
B [ATEXI12G EExialCTO
C |ATEX1I3G EExnAliTO
D | FM IS, Class 1, Division 1, Groups A-D
E [ CSA IS, Class I, Division 1, Groups A - D
F | CSA General Purpose
_|:Connection:” - i 5
1 | Probe cable
2 | Suspension clamp, AISI 316L SS
3 | Cable mounting screw G 1 1/2, AlSi 304 SS
4 | Cable mounting screw NPT 1-1/2", AISI 304 §S
A | Outer diameter d = 0.87 in {22 mm), AISI 316L SS
B | Outer diameter d = 1.66 in (42 mm), Alush mount, AISI 316L SS
C | Outer diameter d = 1.15 in {29 mm), AISI 316L SS with heat-shrink steeve PPS/potyotefin for saltwater
applications
D | Outer diameter d = 0.87 in (22 mm)}, AISI 316L SS + drinking water approvat KTW/NSF/ACS
{can only be selected in conjunction with EPDM seal and LDPE probe cable)
Measuring range Measuring range Max. overload Vacuum
resistance
BA {0to0.] bar MA |0t ]l mH,0 S bar 0 psia {0 bar,,,)
BB |0t00.2bar MB |0w2mH,0 S bar 0 psia {0 bar,, )
BC |0to0.4 bar MC |0t 4 mH,0 7 bar 0 psia (O bar,,,)
BD }0to0.6bar MD |0t 6 mH,0 10 bar 0 psia (0 bar,,)
BE [Oto1.0bar ME [0t 10 mH,0 10 bar 0 psia (0 bar,y,)
BF [ 0to2.0bar MF |0 to 20 mH,0 18 bar 0 psia {0 bar,,)
BG {0t04.0bar MG |0 to 40 mH,0 25 bar 0 psia (O bar,,,)
BH {0to10.0bar MH |0t 100 mH,0 40 bar 0 psia (0 bar,,)
BK | 0to20.0bar MK |0 to 200 mH,0 40 bar 0 psia (0 bar,,,)
PA |Oto 1.5psi FA [0to 3 f/H,O 73 psi 0 psia (O bar,, )
PB |Oto3psi FB  [0to 6 fRH,0O 73 psi 0 psia (O bar,, )
PC |Oto6psi FC |0to15fH,0 101 psi 0 psia (O bar,y,)
PD |Oto 10 psi FD [0to 20 fH,0 145 psi 0 psia (0 bar,,,}
PE |Oto t5psi FE 010 30 fiH,0 145 psi 0 psia (O bar,,)
PF |0 to 30 psi FF 0 to 60 ftH,0 261 psi 0 psia (0 bar,,,}
PG | 0to 60 psi FG | 0to 150 ftH,0 362 psi 0 psia (O bar,,}
PH |0to 150 psi FH |0 to 300 frH,0 580 psi 0 psia (O bar,,}
PK |0 to 300 psi FK | 0 to 600 ftH,0 580 psi 0 psia (O bar,)
VV [ Adjusted to customer specifications from O to ___ (upper range value) in ___ (unit),
upper range value: 1.5 psi (3 ftH,0, 0.1 bar,1 mH,0) to 300 psi (600 ft;HO,20 bar, 200 m,HO)
| Sensor, seal:
1 | FKM Viton
2 |EPDM
o _..| Probe cable (can be shortened):- :
A |..m, LDPE
B | 10m, LDPE
C |20 m, LDPE
E |30, LDPE
F |60 fi, LDPE
G | ..., LDPE
I |..m, FEP
K {10 m, FEP
L {20m, FEP
M {30 f, FEP
N {60 ft, FEP
P |..ft FEP
FMX167 Complete order code
— Ordering information for FMX167 continued on next page.
18 Endress+Hauser

Q-Pulse Id TMS942 Active 10/12/2014 Page 196 of 333




SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual

Waterpilot

FMX167 (continued)

7 | Basic version

GL/ABS marine certificate

Pt 100, 4-wire

Terminal box NEMA 4X (IP66/67)

Terminal box NEMA 4X (IP66/67) + Pt 100, 4-wire

Pt 100 + temperature transmitter TMT}81, 2-wire, 4 to 20 mA = —4 to +176°F
(-20 to +80°C)

w» bW =W

FMX167 Comptlete order code

Accessories

Suspension clamp

= Endress+Hauser offers a suspension clamp for simple FMX167 mounting. — See also Page 14.
e Material: AISI 316L SS (1.4404) and glass fiber reinforced PA (polyamide)
s Order number: 52006151

Terminal box

s Terminal box NEMA 4X (IP 66/1P 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.

8 Order number: 52006152

Additional weight

(for FMX167 with

do =0.87 in / 22 mm and
do =1.15in / 29 mm)

w To prevent sideways movement leading to
Mlax] —s  — measuring efrors or to ensure that the device lowers
e " into a guide tube, Endress+Hauser provides
r 0] additional weights.
. You can thread several weights together. The
?61578 weights are then attached directly to the FMX167.
(10538) For FMX 167 with outer diameter = 1.15 in (29 mm),
4.35" a maximum of 5 weights may be threaded on to the
(110.6} FMX167.
= Material: AISI 316L SS (1.4435)
s Weight: 0.7 b (300 g)
. » Order number: 52006153
©0.87"

POI-FMX16711-06-23-31-33-01 4

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

s Endress+Hauser offers extension cable mounting assembly to simplify the installation of the FMX167. The

assembly threaded assembly caps the measuring pipe opening. — See also Page 14.
s 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 mm?)
= Order number: 52008939
Endress+Hauser 19

Q-Pulse Id TMS942

Active 10/12/2014 Page 197 of 333



SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual

Waterpilot
Test adapter ., s Endress+Hauser offers a test adapter to simplify the
(for FMX167 with — "?22? — function test of level probes.
dp,=0.87in / 22 mm and M 14x1 ] , _E = Note the maximum pressure for the compressed air
do =1.15in / 29 mm) r @ hose and the maximum level probe overload. — See
v also Page 18.
r AF 22 » The maximum pressure for the supplied quick hose
., gland is 145 psi (10 bar).
-3 (L T1—-ar3 » Adapter material: AlSI 304 SS (1.4301)
(33) AF 12 » Quick hose gland material: Anodized
[] [] -~ aluminum
A m Adapter weight: 0.1 1b (39 g)
® » Order number: 52011868
POI-FAU 1671 x1-00-11-11-11-007
Test adapter
A Connection suitable for level probe FMX167
B Connection compressed air hose, internal
diameter, quick disconnect 0.157 in (4 mm)
Documentation
Field of Activities 8 Pressure Measurement: FAOO4P/00/en
m Recording Technology: FAO14R/09/de
m Systemn Components: FAQO16K/09/en
Technical Information s Temperature Head Transmitter iTEMP PCP TMT181: TI070R/24/ae
Operating Instructions = Waterpilot FMX167: BA231P/00/en
Safety Instructions = ATEX112 G EExiallC T6: XA131P/00/a3
o ATEXII3 G EEx nAll T6: XA132P/00/a3
Installation/ m FM IS Class I, Div. 1, Groups A — D: ZD063P/00/en
Control Drawings u CSA IS Class I, Div. 1, Groups A — D: ZD064P/00/en
Drinking water approval s SD126P/00/a3
[United States .~ CCanada ... o Mexico - - - Lo e T R
Endress+Hauser, Inc. Endress+Hauser Canada Endress+Hauser, México, S.A. de C.V.
2350 Endress Place 1075 Sutton Drive Fernando Montes de Oca 21 Edificio A Piso 3
Greenwood, [N 46143 Burlington, ON L7L 5Z8 Fracc. Industrial San Nicolds
Tel. 317-535-7138 Tel. 905-681-9292 54030. Tlalnepanda de Baz
Sales 888-ENDRESS 800-668-3199 Estado de México
Service 800-642-8737 Fax 905-681-9444 México
fax 317-535-8498 info@ca.endress.com Tel: +52 55 5321 2080
inquiry @us.endress.com www ca.endress.com Fax +52 55 5321 2099
www.us.endress.com eh.mexico@mx.endress.com

www.mx.endress.com

TI351P/24/2e/06.07 Endress + Hauser

© 2007 Endress+Hauser, [nc. ]
People for Process Automation
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MTR Level Relay Specifications

Mode of operation:

MTR Mode Charge/Discharge (Fill or Empty)
MTRA Mode Discharge ONLY
e e g Probe Inputs:
L/J%L1LU5.1_? { : , v Sensor inputs MTR: 2/ MTRA : 3
o . judpess, Sensor voltage 10/12VAC Nominal
Sensor current 0.8mA max. {per sensor)
Sensitivity 1k, 4k, 20k, 80k

Relay Outputs:
MTR relay output 2 contact sets : 1 N/O & 1 C/O
MTR Output delay 0,25, 5,10, 20, 40, 80, 160 sec

MTRA relay output 2 relays : both N/O
MTRA Output delay ~ Pump: 0.5, 10; Alarm: 0.5, 15 sec

Relay contactrating 250 VAC

The MTR level relay has proven itself to be SA Resistive, 2A Inductive
. . - . i S i
simple an mely reliable in pump stations Relay contact life  10° Operations
p d extre y P P Terminal size 2x13 AWG/ 2.5mm?
everywhere. The MTR controls one pump or
Display
one alarm. The MTRA controls one pump and LEDe Power On Pump  Alarm
one alarm. MTR Green Red
MTRA Green Yellow Red
a
'Is'haefs tra lo i olt nsures maintenance staff Physical Product:
xira low sensing voltage ensure Dimensions 2.7/8H x 1.3/4W x 4.1/2D (Inches)
and operators are protected at all times. 72Hx45Wx114D (mm)
= Four sensitivities Mounting DIN Rail or 2 x #6 Screws / 2 x M4 Screws
Allows the relay to operate effectively in a wide range Enclosure Makrolon (self-extinguishing)

of conductive liquids.

= Activation delays
Each output can have a different time delay to overcome
wave action and turbulence.

s LED indication
High intensity LED indicators ensure clear signals. Power Supply:
Power On (green). Alarm On (red). Pump On (yellow). Supply Voltage AC 24, 110, 240, 415VAC* - 50/60Hz

- Dipswitch programmable Power Consumption 3.5 Watts max *MTR only}

. > Supply Voltage DC 12 or 24VDC(,
All settings are easily selectable from the front panel. Power Consumption 3 Watts max
= Proven reliability

The proven design and performance of the relay ensures Environmental Range:
long-term reliability of the MultiTrode system. Centigrade -10° 10 +60°C ¥ )
. L. Fahrenheit +14° to +140°F b T (3
= LS application N1653 useowr

Perfect for I.S application when used with an MTISB.

s 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

s DIN rail or screw mounting 24VDC MTR-S MTRA-5

a Low installed cost 12vDC MTR-6 MTRA-6

MULTITRODE
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PB251 Series

Features

* Ultra-low noise output

¢ Independent battery charging output

* DC output OK & battery OK alarms & LEDs
e Battery-LVD and alarm

¢ Over-temperature protection

¢ Battery fuse fail LED

Current:

1.4A maximum

Specifications STANDARDS & APPROVALS

INPUT Safety Complies with AS/NZS 60950, class 1,
Vg_!}_a_gg{ ) 190 to 264 vac, or 19010 400vDC NSW Office of Fair Trading Approval N20602
Line regulation: 0.2%typical EMC Emissions comply with AS/NZS CISPR11,

Group 1, Class 8. Complies with ACA EMC
Scheme, Safety & EMC Regulatory Compliance

Inrush current: 10A maximum Marked
Frequency: 45t0 65 Hz Isolation ifp-ofp 4242VDC for 1 minute
OUTPUT ifp-ground 2121VDC for 1 minute
o o/p-ground 707VDC for 1 minute
Voltage See table
ALARMS & BATTERY FUNCTIONS
Current See table Converter ON/OK alarm Indicated by voltage-free changeover relay
Load regulation 0.5%typical contacts &

Current limit type - load cct

Constant current

green LED

ON=PSU OK

Current limit type - batt. cct

Constant current

Battery low (& fuse) alarm

Short circuit protection

Indefi nite, auto-resetting

Over-voltage protection

17.5 to 20V latching (13.8Vdc output)

31.5 to 39V latching (27.6Vdc output)

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 &
green LED: ON=BATT OK

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

Operating temperature

0 to 70°C ambient with derating, 5...90%

relative humidity
(non-condensing)

Reverse polarity protection

Internal battery fuse

Battery to load voltage drop

0.2 to. 0.25V typical

MECHANICAL

Over-temperature protection

Automatic & auto-resetting

Case size

Cooling requirement

Natural convection

264Lx172Wx 67 Hmm

Case size with heatsink

80% minimum

264 L x186Wx 67 H mm

Efficiency Rack size 232Dx19"Wx 2RUH
Weight 1.9kg
Weight with heatsink 2.1kg
Weight (rack mounted version) 5.5 kg
Selection Table
MODEL OUTPUT OUTPUT Note: Non standard battery
NUMBER vDC Ioap TparT POWER charging current available on
PB251-12CM 138V 16A 2A 2200 request. fe PBI5T-T2CM 10 for
PB251-12CM-H 13.8V 20A 2A 275W
PB251-24CM 27.6V 1A 2A 300W
PB251-24CM-H 27.6V 12A 2A 330W
PB251-12RML 13.8V 20A 4A 275W
PB251-128 13.8V 20A 4A 275W
PB251-24RML 27.6V 12A 2A 330W

Q-Pulse Id TMS942
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PB251 Series

275-330 WATTS DC UPS

Technical lllustrations

i PB2512*CM (-H)MECHANICAL OUTUNE

- HEATSINK: PB25 1 CM-H only

NOTES:

. Mourting Ceonves: Sutbe for MdHardware
surdad 165y 80mm
Aterram: 254x 80mm

. M3 draadnd holes onbaiam of base.
Sordard 130x80mmcenves
Atermam: 221x 80mmiomwe

. ACMars: 10AChss 1 IECE03 2Qx0wer infa

. Ouput ard Banery. W Pluggaiie S wew Teminal 8lock
Suabefouptdsqg mmwire

. Ahms: 6W Plugghls $aew T emical Blnck
Sutabe forupto 1559 mmwire

~

»

-

OUTPUT /BATTRY

ALARM
TER MNATIONS TERMNATIONS

WAT O T BEBT

264 185 (PR2S1%GMH Oriy) i

PB251-**RML & -12B MECHANICAL OUTLINE

— .
o S >
® ] 1 —_—— ® NOTES
= = = 1. 2RV x 19" rack enclosure perIEC 297
= = = 2. Mounting sfoty are suitable for M6 hardware.
88 = = = 3. Input connector is a 104 Class 11EC60320 inlet
~
Pk —s — = 4. 2 meter IEC mains cord with Austalian phig is s upplied with unit
— — — 5. PB251-12B alarm terminalis DB2S female.
— = = 6. PB251-12B output and battery connector is Hirose pn. HS 28R -4A.
P — —_— Mating connector is Hirose pn. HS 28P-4A (not supplied).
= = = 7. PB251-*RML alarm and output terminals are M3.5 screws
— — = suitable for ring or fork fugs up to 8 mm wide.
° o
1
v 42800 |
0P VifW
FB2%1-*'RML ALARM AND QUTPUT TERMINALS
(=} [=] i o
s o I B BB R E
POWER SUPPLY
o % (:“\ el NO | ¢ [NC|NO| C |NC
oC ox o) 3 - -
O watieavox e ~| oC Ok BATT OK
o] o] -~
o VOLTAGE LOADCURRENT  BATTERY CURRENT oj=! diseiEieiaje|e
| 465.50 | TP
i LOAD BATTERY]
FRONT VIEW

FB251-126 QUTPUT & BATTERY CONNECTOR

ouTAPUT
cuTPyT
BATTERY
BATTERY

82.00

|
0 0
(0] g

REAR VIEW (PB251-*°RML)

- =
° 9
g PB251-126 ALARM CONNECTOR
3
B
PIN 1: COMMON
o 2 ki o 4 o OSSO PN DCOK INC)

PIN 15: BATTERY OK (NO}
REAR VIEW (PB251-12B)

Your dependable power partner - www.powerbox.com.au
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Dimension: 86W x 135L x 31H

DC INPUT

212\7

Variety of Models
2. Chassis mount type
3. Compact and High Efficiency

DC 9.2V-16V

2.9 2.92 | 2.87 [ 3.0 [ 2.63
Not Specified
72 72 | 74 | 73 I 76
880’000

DC  19-32v

1.34 1.33 ] 1.36 [ 1.34 [ 1.28
Not Specified
75 78 | 79 | 78 | 82
880’000

48V

DC  38-63V
0.68 0.66 [ 0.65 [ 0.67 | 0.6
Not Specified
78 80 [ 82 | 82 | 84
860' 000
IkHo 60 Fix. 60 Fix ] 60 Fix. | 60 Fix | 60 Fix
DC INPUT 110V
DC 110V
DC_ 85-140V
0.30 [ 0.31 0.28
Not Specified
78 | 78 78
7907000
80 Fix. | 80 Fix. 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
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5.0 2.1 0.5

+/-10% of Rated Output Voltage(at no load within input range)

100 [ 170 | 200 [ 290 [ 530
100mS(maximum) at 25°C and rated input/output

10mS

120
45 108 135 216 432
0.03%/°C
40 75 90 135 255
150 360 450 720 1440
£ RécoveryiTime 0.5mS

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 +50C

*5 for Thour 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

:Environmental Specificatio

Operating Temperature 0 to +50°C

Operating Humidity 85%RH (non-condensing)

Storage Temperature -20 to +85°C

Storage Humidity -

Withstanding Voltage Primary-Secondary ACl,500Vfor 1lminute (Vin=110 2000)

Primary-Frame Ground AC1l,500V for lminute (Vin=110 2000)
Secondary-Frame Ground AC500V for lminute

Isolation Resistance Primary-Secondary-Frame Ground 50MQ (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/s?2

Cooling Convection
o SENER R

n
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

Notsp d

ETA USA
16170 Vineyard Blvd. Suite 180, Morgan Hill, CA 95037 Visit us at: www.eta-usa.com
Phone: 1-800-ETA-POWER, (408) 778-2793 Fax: (408) 779-2753 email at: sales@eta-usa.com
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Supplementary documentation

Information:

Depending on the ordered version, supplementary documen-
tation belongs to the scope of delivery. You find this
documentation in chapter "Product description".

Instructions manuals for accessories and replacement
parts

Tip:

To ensure reliable setup and operation of your VEGABAR 74,

we offer accessories and replacement parts. The associated
documents are:

e Supplementary instructions manual 32036 "Welded socket
and seals"
e Operating instructions manual 32798 "Breather housing

g VEGABOX 02"
e Operating instructions manual 20591 "External indicating

> and adjustment unit VEGADIS 12"
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About this document E@k

1 About this document

1.1 Function

This operating instructions manual provides all the information
you need for mounting, connection and setup as well as
important instructions for maintenance and fault rectification.
Please read this information before putting the instrument into
operation and keep this manual accessible in the immediate
vicinity of the device.

1.2 Target group

This operating instructions manual is directed to trained
personnel. The contents of this manual should be made
available to these personnel and put into practice by them.

1.3 Symbolism used

® Information, tip, note
1 This symbol indicates helpful additional information.

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.

@ Ex applications
This symbol indicates special instructions for Ex applications.

° List
The dot set in front indicates a list with no implied sequence.

-  Action
This arrow indicates a single action.

1 Sequence
Numbers set in front indicate successive steps in a procedure.

¥8¢c
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2 For your safety

2.1 Authorised personnel

All operations described in this operating instructions manual
must be carried out only by trained specialist personnel
authorised by the operator.

During work on and with the device the required personal
protection equipment must always be worn.

2.2 Appropriate use

VEGABAR 74 is a pressure transmitter for measurement of
gauge pressure, absolute pressure and vacuum.

You can find detailed information on the application range in
chapter "Product description”.

Operational reliability is ensured only if the instrument is
properly used according to the specifications in the operating
instructions manual as well as possible supplementary
instructions.

Due to safety and warranty reasons, any invasive work on the
device beyond that described in the operating instructions
manual may be carried out only by personnel authorised by the
manufacturer. Arbitrary conversions or modifications are
explicitly forbidden.

2.3 Warning about misuse

Inappropriate or incorrect use of the instrument can give rise to
application-specific hazards, e.g. vessel overfill or damage to
system components through incorrect mounting or adjustment.

2.4 General safety instructions

This is a high-tech instrument requiring the strict observance of
standard regulations and guidelines. The user must take note
of the safety instructions in this operating instructions manual,
the country-specific installation standards as well as all
prevailing safety regulations and accident prevention rules.

The instrument must only be operated in a technically flawless
and reliable condition. The operator is responsible for trouble-
free operation of the instrument.

718
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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:

e EMC:
— Emission EN 61326: 2004 (class B)
— Susceptibility EN 61326: 2004 including supplement A

e 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:

e NE 21 (interference resistane and emitted interference)

e NE 43 (signal level for failure information)

e NE 53 (compatibility sensor and indicating/adjustment
components)

VEGA instruments are generally upward and downward
compatible:

e Sensor software to DTM VEGABAR 74 HART
e DTM VEGABAR 74 for adjustment software PACTware™

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 PACTware™, =

" Due to the flush diaphragm, no own pressure compartment is formed. g
N
o
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You can view all software histories on our website www.vega.
com. Make use of this advantage and get registered for update
information via e-mail.

2.8 Safety instructions for Ex areas

Please note the Ex-specific safety information for installation
and operation in Ex areas. These safety instructions are part of
the operating instructions manual and come with the Ex-
approved instruments.

2.9 Environmental instructions

Protection of the environment is one of our most important
duties. That is why we have introduced an environment
management system with the goal of continuously improving
company environmental protection. The environment man-
agement system is certified according to DIN EN ISO 14001.

Please help us fulfil this obligation by observing the environ-
mental instructions in this manual:

e Chapter "Packaging, transport and storage"
e Chapter "Disposal"

718
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3 Product description

3.1 Configuration

Scope of delivery The scope of delivery encompasses:

e VEGABAR 74 pressure transmitter
e Documentation
— this operating instructions manual
— Test certificate for pressure transmitters
— Ex-specific "Safely instructions" (with Ex-versions)
— if necessary, further certificates

Components VEGABAR 74 consists of the following components:

e Process fitting with measuring cell
e Housing with electronics
e Connection cable (direct cable outlet)

The components are available in different versions.

/®

Fig. 1: Example of a VEGABAR 74 with process fitting G1% A
1 Connection cable

2  Housing with electronics

3  Process fitting with measuring cell

8¢
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3.2 Principle of operation

Area of application 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.

Functional principle 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:

e with external adjustment/indication VEGADIS 12

e an adjustment software according to FDT/DTM standard,
e.g. PACTware™ and PC

e 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 PACTware™ and PC optionally also in the PC.

18
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3.4 Packaging, transport and storage

Packaging 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 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.

Transport inspection 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.

Storage Up to the time of installation, the packages must be left closed
' and stored according to the orientation and storage markings
on the outside.

Unless otherwise indicated, the packages must be stored only
under the following conditions:

Not in the open

Dry and dust free

Not exposed to corrosive media
Protected against solar radiation
Avoiding mechanical shock and vibration

Storage and transport tem- Storage and transport temperature see "Supplement -
perature Technical data - Ambient conditions"
e Relative humidity 20 ... 85 %

b8e
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4 Mounting

4.1 General instructions

Materials, wetted parts 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".

Temperature limits 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.

=
=
N
Fig. 2: Temperalure ranges
1 Process temperature
2 Ambient temperalure
Connection e The connection cable has a capillary for atmospheric

pressure compensation

- Lead the cabie 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.

718
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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 1%2 NPT.

> 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  Use the seal suitable for the respective process fitting. You can

fittings find the components in the line of VEGA accessories in the
supplementary instructions manual "Welded socket and
seals".
N
e 2]
5
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5 Connecting to power supply

5.1 Preparing the connection

Note safety instructions Always keep in mind the following safety instructions:

e Connect only in the complete absence of line voltage

e |[f overvoltage surges are expected, versions with inte-
grated overvoltage arresters should be used or external
overvoltage arresters should be installed

Tip:

We recommend the version of VEGABAR 74 with integrated
overvoltage arrester or VEGA type USB62-36G.X as external
overvoltage arreaster.

instructions for Ex regulations, conformity and type approval certificates of the

Take note of safety @ In hazardous areas you should take note of the appropriate
applications sensors and power supply units.

Select power supply 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 Ill is ensured for VEGABAR 74.

Bear in mind the following factors regarding supply voltage:

e Output voltage of the power supply unit can be lower under
nominal load (with a sensor current of 20.5 mA or 22 mAin
case of fault message)

e Influence of additional instruments in the circuit (see load
values in chapter "Technical data")

Selecting connection cable 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

g

&
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industrial areas, screened cable should be used. For HART
multidrop operation we recommend as standard practice the
use of screened cable.

@

h

=

=

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 N
grounding on both sides this can be achieved by the use of a *
capacitor or a separate potential equalisation.

2z
S
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=
>
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5.2 Connection procedure

Direct connection 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 t0 8
10 Screw the housing cover back on
The electrical connection is finished.
®
u% 2 The connection cable is already preco.nfectioned. After shortening the ca-
ct}'.l_) ble, fasten the type plate with support again to the cable.
Y
[aV]
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Connecting to power supply

5.3 Wiring plan

Direct connection

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 3%

4  Screen

5  Breather capillaries with filter element

Connection via VEGABOX 02

.....

1[2({3lals|6

@
@
@
%,
)
%)

@

Fig. 5: Terminal assignment VEGABAR 74
1 To power supply or the processing system

2 Screen
Wire number Wire colour/Polarity VEGABAR 74 terminal
1 brown (+) 1
2 blue (-) 2
3 Yellow 2
Screen Ground

3 For customer-specific versions already connected with blue (-) when being

shipped.

4 Connect screen to ground terminal. Connect ground terminal on the outside
of the housing as prescribed. The two terminals are galvanically connected.

16
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Connection via VEGADIS 12

VEEA \_

RANSMITTER

OPERATE

U

@i ZERO
SPAN

VEEA

eeellleee

+J1121 I ANAEE o K ]11]1?1

l [rAnshrrre noTusep | 3 -_.wﬁl
—~ ~

VEGADIS 12
\ B/

L-d___.Z
L@
Fig. 6: Terminal assignment, VEGADIS 12
1 To power supply or the processing system
2 Control instrument (4 ... 20 mA measurement)
3 Screeny
4  Breather capillaries
5 Suspension cable
Wire number Wire colour/Polarity Terminal VEGADIS
12
1 brown (+) 1
2 blue (-) 2
3 Yellow 3

o]

:: -

uZJ 5  Connect screen to ground terminal. Connect ground terminal on the outside
N of the housing as prescribed. The two terminals are galvanically connected.
<

©

o
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6 Set up

6.1 Setup steps without VEGADIS 12

After mounting and electrical connection, VEGABAR 74 is
ready for operation.

- 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

Adjustment volume ® zero - measuring range begin
® span - measuring range end
e ti - Integration time

Adjustment system

VEBA k
@\ TRANSMITTER _..-—@
T—®
Q|| e
M ERFAKE  ESISFARE o B30
ITRANSMITI’ER not used T 4.20m QI

\ \ VEGADIS 12 4

Fig. 7: Adjustment elements of VEGADIS 12

1 Rotary switch: choose the requested function
2 [+] key, change value (rising)

3 [-] key, change value (falling)

With the rotary switch the requested function is selected
With the [+] 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:

N

(0]

1 Open housing cover N
2 Connect hand multimeter to terminals 10 and 12 =
3 Meas. range begin: Set rotary switch to "zero" g
\l

)
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Empty the vessel or reduce process pressure
Set a current of 4 mA with the [+] and [-] keys
Meas. range end: Set rotary switch to "span”
Fill the vessel or increase process pressure
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 current4 ... 20 mA
corresponds to the actual level.

O N O O b

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 [-] key 10-times, make sure that the
integration time is set to O sec.

4 For every 1 sec. requested integration time, push the [+]
key once.

5 The integration time is the time required by the output
current signal to reach 90 % of the actual height after a
sudden level change.

6 Set rotary switch to "OPERATE"
7 Close housing cover

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:

Open housing cover

Initial value: Set rotary switch to "zero"

Set the requested value, e.g. O with the [+] and [-] keys
Final value: Set the rotary switch to "span”

Set the requested value, e.g. 1000 with the [+] and [-] keys
Decimal point: Set the rotary switch to "point’

With the [+] and [-] keys you can adjust the requested
value, e.g. 8888 (no decimal point) -

718
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8 Set rotary switch to "OPERATE"
9 Close housing cover

The adjustment data are effective, the outputcurrent4 ... 20 mA
corresponds to the actual level.

v8e
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7 Setup with PACTware™

7.1 Connect the PC with VEGACONNECT 3

Connecting the PC to the
signal cable

~ b0

Power supply

Fig. 8: Connecting the PC to the signal cable

1 RS232 connection (with VEGACONNECT 3) or USB connection (with
VEGACONNECT 4)

2 VEGABAR 74

3 HART adapter cable

4  HART resistance 250 Ohm (optional depending on the processing)

Necessary components:

e VEGABAR 74

e PC with PACTware™ and suitable VEGA DTM

e VEGACONNECT 3 or 4 with HART adapter cable (art. no.
2.25397)

e HART resistance approx. 250 Ohm

e Power supply unit

Note:

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.

718
pteo
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7.2 Connect the PC with VEGACONNECT 4

Connection via HART

Fig. 9: Connecting the PC via HART to the signal cable

VEGABAR 74

HART resistance 250 Ohm (optional depending on the processing)
Connection cable with 2 mm pins and terminals

Processing system/PLC/Voltage supply

H W -

Necessary components:

VEGABAR 74

PC with PACTware™ and suitable VEGA DTM
VEGACONNECT 4

HART resistance 250 Ohm (optional depending on the
processing)

® Power supply unit or processing system

Note:

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.

r8¢
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7.3 Parameter adjustment with PACTware™

Further setup steps are described in the operating instructions
manual "DTM CollectiovPACTware™" attached to each CD
and which can also be downloaded from our homepage. A
detailed description is available in the online help of
PACTware™ 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 PACTware™ version. The basic version of this DTM
Collection incl. PACTware™ is also available as a free-of-
charge download from the Internet.

T

Go via www.vega.com and "Downloads” to the item "Soft-
ware".

7.4 Parameter adjustment with AMS™ and PDM

For VEGA sensors, instrument descriptions for the adjustment
programs AMS™ and PDM are available as DD or EDD. The
instrument descriptions are already implemented in the current
versions of AMS™ and PDM. For older versions of AMS™ 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 PACTware™ in the licensed,
professional version provide suitable tools for systematic
project documentation and storage.

718
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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 VEGABAR 74 offers maximum reliability. Nevertheless faults
can occur during operation. These may be caused by the
following, e.g.:

e Sensor

o Process

e Supply

e Signal processing

Fault rectification 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 PACTware™ and the suitable DTM. In many
cases, the causes can be determined in this way and faults
can be rectified.

24 hour service hotline 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
e Level fluctuations

— Adjust integration time via PACTware™

¢ no atmospheric pressure compensation §

- Check the capillaries and cut them clean
2
&
-..J
Q
2
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€

Reaction after fault rectifica-
tion

- Check the pressure compensation in the housing and

clean the filter element, if necessary
? 4 ... 20 mA signal missing

e Wrong connection to power supply

- Check connection according to chapter "Connection
steps" and if necessary, correct according to chapter
"Wiring plan"

e No voltage supply

- Check cables for breaks; repair if necessary

e supply voltage too low or load resistance too high

- Check, adapt if necessary

? Current signal 3.6 mA; 22 mA
e electronics module or measuring cell defective
- Exchange instrument or return instrument for repair

In Ex applications, the regulations for the wiring of intrinsically
safe circuits must be observed.

Depending on the failure reason and measures taken, the
steps described in chapter "Set up" must be carried out again,
if necessary.

8.3 Instrument repair
If a repair is necessary, please proceed as follows:

You can download a return form (23 KB) from the Internet on
our homepage www.vega.com under: "Downloads - Forms
and certificates - Repair form".

By doing this you help us carry out the repair quickly and
without having to call back for needed information.

e Print and fill out one form per instrument

e Clean the instrument and pack it damage-proof

e Attach the completed form and, if need be, also a safety
data sheet outside on the packaging

e 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"

z
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9 Dismounting

9.1 Dismounting steps

Warning:

A 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.

y8¢e
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10.1 Technical data
General data
Manufacturer VEGA Grieshaber KG, D-77761 Schiltach
Type name VEGABAR 74
Parameter, pressure Gauge pressure, absolute pressure, vacuum
Measuring principle Ceramic-capacitive, dry measuring cell
Communication interface None
Materials and weights
Material 316L corresponds to 1.4404 or 1.4435
Materials, wetted parts
— Process fitting 316L
— Diaphragm sapphire ceramic® (99.9 % oxide ceramic)
- Seal FKM (e.g. Viton), Kalrez 6375, EPDM, Chem-
raz 535
— Seal process fitting thread G2 A, Klingersil C-4400
G122 A
Materials, non-wetted parts
— Housing 316L
— Ground terminal 316Ti/316L
— Connection cable PUR, FEP, PE
- type label support on cable PE-HART
Weight 0.8 ...8kg (1.8 ... 17.6 Ibs), depending on
process fitting
Output variable
Output signal 4 ... 20 mMA/HART
Failure signal 22 mA (3.6 mA), adjustable
Max. output current 22.5 mA
Damping (63 % of the input variable) 0 ... 10 s, adjustable
Step response or adjustment time 70 ms (ti: 0s,0 ... 63 %)
o Fulfiled NAMUR recommendations NE 43
~ Additional output parameter - temperature
UZ'J‘ Processing is made via HART-Multidrop
&
3
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Range -50 ... +150 °C (-58 ... +302 °F)
Resolution 1°C (1.8 °F)
Accuracy
— inthe range of 0 ... +100°C +3 K
(+32 ... +212 °F)
— intherange of -50 ... 0 °C typ. +4 K

(-58 ... +32 °Fyand +100 ... +150 °C

(+212 ... +302 °F)

Input variable

Adjustment

Zero adjustable
Span adjustable

Recommended max. turn down

-20 ... +95 % of the nominal measuring range

3.3 ... +120 % of the nominal measuring range

10:1

Nominal measuring ranges and overload resistance

Nominal range

Overload, max. pressures!

Overload, min. pressure

Gauge pressure

.. 0.1 bar/0 ... 10 kPa

15 bar/1500 kPa

-0.2 bar/-20 kPa

.. 0.2 bar/0 ... 20 kPa

20 bar/2000 kPa

-0.4 bar/-40 kPa

.. 0.4 bar/0 ... 40 kPa

30 bar/3000 kPa

-0.8 bar/-80 kPa

.. 1 bar/0 ... 100 kPa

35 bar/3500 kPa

-1 bar/-100 kPa

.. 2.5 bar/0 ... 250 kPa

50 bar/5000 kPa

-1 bar/-100 kPa

.. 5 bar/0 ... 500 kPa

65 bar/6500 kPa

-1 bar/-100 kPa

.. 10 bar/0 ... 1000 kPa

90 bar/9000 kPa

-1 bar/-100 kPa

.. 25 bar/0 ... 2500 kPa

130 bar/13000 kPa

-1 bar/-100 kPa

olo|]|o]l]o|j]o|]o]lo| o) o

.. 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.

28
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rNominal range Overload, max. pres- Overload, min. pressure
sure6)
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 ... 5bar/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
— Temperature +15 ... +25 °C (+59 ... +77 °F)
— Relative humidity 45 ... 75 %
- — Air pressure 860 ... 1060 mbar/86 ... 106 kPa
(12.5 ... 15.4 psi)
Determination of characteristics Limit point adjustment according to
IEC 61298-2
Characteristics linear
Reference installation position upright, diaphragm points downward
Influence of the installation position <0.2 mbar/20 Pa (0.003 psi)

Deviation determined according to the limit point method according to IEC 607707

Applies to digital HART interface as well as to analogue current output 4 ... 20 mA.
Specifications refer to the set span. Turn down (TD) = nominal measuring range/set span.

Deviation
— Turn down 1:1 up to 5:1 <0.075 %
—  Turn down up to 10:1 <0.015 % x TD
Deviation with absolutely flush process fittings EV, FT
—  Turn down 1:1 up to 5:1 <0.05 %
%__ —  Turn down up to 10:1 <0.01 % xTD
z
(g\':) 7 Incl. non-linearity, hysteresis and non-repeatability.
<
@
A
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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:

Frotai= Fperf + Fstab

Foert = Y((Fr)? + (Fx)?)

With

—  Fiotar: Total deviation
Foerr. Basic accuracy
Fetab: Long-term drift

v8¢
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— Fy: Temperature coefficient (influ-
ence of medium or ambient tem-
perature)

— Fk;: Deviation

Ambient conditions

Ambient, storage and transport temperature
— Connection cable PE -40 ... +60 °C (-40 ... +140 °F)

— Connection cable PUR, FEP -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 Ibs, 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 mechanicalvibrations with4 gand 5 ... 100 Hz®

Shock resistance Acceleration 100 g/6 ms9

Electromechanical data

Connection cable

— Configuration four wires, one suspension cable, one breather
capillary, screen braiding, metal foil, mantle
- Wire cross-section 0.5 mm? (AWG no. 20)
— wire resistance <0.036 Ohm/m (0.011 OhmVft)
— Standard length 6 m (19.685 ft)
2 —  max. length with VEGADIS 12 200 m (656.168 ft)

\

8  Tested according to the regulations of German Lloyd, GL directive 2.
9  Tested according to EN 60068-2-27.
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— Min. bending radius at 25 °C/77 °F 25 mm (0.985 in)

— Diameter approx. 8 mm (0.315 in)
— Colour - standard PE Black

— Colour - standard PUR Blue

— Colour - Ex-version Blue

Voltage supply

Supply voltage

— Non-Ex instrument 12...36 VDC
— EEx ia instrument 12...29 Vv DC
Permissible residual ripple

- <100 Hz Ugs <1V

-~ 100 Hz ... 10 kHz Uss <10 mV
Load see diagram

Qh
1000 ———"—""—""—"—" """ — ——— —

M — e e —

S

500 1T

250~—————Z@——— l/®

G —_— - — —

I
| @
i ; I f } —+— ; } I — f -
12 14 16 18 20 22 24 26 28 29 30 32 34 36 V
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
N
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| [] o ‘

Fig. 11: Voltage diagram VEGABAR 74 with VEGADIS 12
HART load

Voltage limit Ex instrument

Volitage limit non-Ex instrument

Voltage supply

AWK =

Integrated overvoltage protection
Nominal leakage current (8/20 ps) 10 kA

Min. response time <25 ns

Electrical protective measures
Protection IP 68 (25 bar)/IP 69K
Overvoltage category Il

Protection class 1]

Approvals
ATEX ia ATEX Il 1G EEx ia IIC T6; ATEX Il 2G
EEx ia lIC T6
Ship approvals GL, LRS, ABS, CCS, RINA, DNV
Others WHG
©
uz,-.l
%' 10 Deviating data in Ex applications: see separate safety instructions.
N
l
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10.2 Dimensions

VEGABAR 74 - threaded fitting
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Fig. 12: VEGABAR 74 threaded fitting: GV = G¥2 A manometer connection EN 837, Gl = G¥% A inner G%4 A, GG = G112 A,
GN = 112 NPT, GM = G1% A 70 mm, GR = ¥ NPT inner ¥ NPT =
o)
J
o
i,
©
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VEGABAR 74 - hygienic fitting 1
;\g
&
E L ]
;g .;E) 2 41,6 mm ’g E
7| = (1 41/p4") & g
©| - ® e
€
£ £
€ € .:E,
= = )
N o —
o SW 46 mm
(113/16")
1 {
251 mm 8 64 mm 878 mm
(2 Vea") (23364") (35/e4”)
cC CA LA
=
2 g 3
© © ‘:"n)
< ® ©
£ € =
S € E
w0
i < ~
Y ~ Y
SW 46 mm SW 46 mm
E}}]W (1 16
== == I J
2 84 mm 2 66 mm 878 mm/@ 92 mm
(35h6") (2 19/32") (35/64"/ 35/5")
TA T8 RA/RB

Fig. 13: VEGABAR 74 hygienic fitting: CC = Tri-Clamp 114", CA = Tri-Clamp 2", LA = hygienic fitting with compression nut
F40, TA = Tuchenhagen Varivent DN 32, TB = Tuchenhagen Varivent DN 25, RA/RB = bolting DN 40/DN 50 according to

DIN 11851
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VEGABAR 74 - hygienic fitting 2
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Fig. 14: VEGABAR 74 KA/KH = cone DN 40, AA = DRD, SD/SE = Anderson 3" long/short fitting
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VEGABAR 74 - flange connection
— /N
=
=~ 241,6 mm
£ 1 41g,"
E (1 41/gs")
w
~
o
d2 I
: c DJ [ 1 Y
d4 -
ac
D
EA, FB, FE, FQ, FH, FI d5
TV, TS
@ |on|Pn] D] b k d2 da | ¢ RL| d5
EA 40 40 |5 29/35" | 45/g4" |4 21/4"| 4X%@ 45/g4" |3 15/35"| 1/g" - -
FB 50 40 6 15" | 25/3" |4 594" | 4X0 45/54" | 4 V/ps" 17g" - -
FE 80 40 7 718" | 156" {6 19/e4"| BX0Q 45/4" | S5 716" | /5" - -
@ “ |ws ] o | b | «k d2 da | ¢ | AL o5
FQ 1%" | 150 5" 11716 13 14/16"| 4x@5/8" | 278" | /g" - -
FH 2° 1150 | 6 | 3" |43, | axes” | 354" 1" - -
Fi 3" | 150 | 71" | % 6 | 4xesig" 6 1/g" - -
@ |on|en]| D b ] Kk d2 g | 1+ | Rl o5
TV 50 40 6 175" | 25/3" |4 59/g4" | 4%0 45/g4" 41/64." 1g" @ 115"
TS 80 40 | 778" | 151" |6 19/g4"| BXD 45ig4" | 5 716" | V8" 117"
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
©
~
-
u
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™
<
@
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VEGABAR 74 - threaded fitting for paper industry
i g § 64.5mm
(2 3%%4)

@ 41 6mm
(1 9v64")

215,5mm (8 1es")

17amm {6 27135}

O 5wWa6

BA/BB

Fig. 16: VEGABAR 74 - connection for paper industry: BA/BB = M44x1.25
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VEGABAR 74 - extension fitting for paper industry
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£
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} iz
2 115 mm
(4 17/32%)
-
2 38 mm
(113
EG

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 geschitzt durch gewerbliche Schutzrechte.
Nahere Informationen unter http://www.vega.com

Les lignes de produits VEGA scont globalement protégées par des dreits de
propriété intellectuelle.
Pour plus d'informations, on pourra se référer au site http://www.vega.com

VEGA lineas de productos estan protegidas por los derechos en el campo de la
propiedad industrial.
Para mayor informacién revise la pagina web http://iwww.vega.com

Nunvu npogykumm thupmer BEMA 3awmwaoTcs no BCemy MUpy NpasamMn Ha
UHTENNeKTyanbHy COBCTBEHHOCTL.
[ansHeawywo nHhopmaurie CMOTPUTe Ha caiTe hitpi/iwww.vega.com

VEGARFFQEZHRFERFAR>HEY.
B — 1 B2 IR W <http/iwww.vega.com>,

All brands used as well as trade and company names are
property of their lawful proprietor/originator.

40
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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

0 (€

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

Please read this manual carefully, and also take  Please note the approval documents (yellow
note of country-specific installation standards binder), and especially the included safety
(e.g. the VDE regulations in Germany) as well  data sheet.

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.

82.0€0-N3-165 02
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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

o [VEER] °

VEGADIS 12 with display

Q=9

7

o [VaA | o)

(5J
II-IlaII-I-
[ i | N

822080-N3-165 02
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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

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 @ 5 ... 9 mm)
for wire cross-section up to 2.5 mm?

Connection to
connection cable

Cable length

¥ air permeable and humidity blocking

20591-EN-030728

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

VEGADIS 12
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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 12 ... 36 VDC

- with display 17 ...36 Vv DC

Max. input current 150 mA

Range of the current signal 35..22mA

Max. permissible {cad depending on the supply voltage

{see load diagrams)

Load diagram without display i
E
S 800
£
% o
”
T 600 4
5 pd
300 //
//
pd i
12 18 24 30 36
Voltage of the external energy U, in Volt
. . . i
Load diagram with display 700
£
o]
£, 500 /,/
©
3 //
- 300 7
//
100 //

18 24 30 36

Voltage of the external energy U, in Volt

Protective measures

Housing IP&5 "
Froteclion class Ml
Overvoltage category i

Ambient conditions
Ambient temperature

- VEGADIS 12 -40°C ... +85°C
- VEGADIS 12 with display -20°C ... +70°C
Storage and transport temperature -40°C ... +B5°C

U 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.

BE£080-N3-165 02
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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 ia lIC

CE conformity (€

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.

20591-EN-030728

VEGADIS 12 7

Q-Pulse Id TMS942 Active 10/12/2014 Page 255 of 333



SP126 Youngs Road Hemmant SPS Electrical Switchboard OM Manual

Mg Product description, mounting

1.5 Dimensions

without display 38 72
q)fo
PAUSIUN \
®[VEFA | ® \
with display 38 82

A=Y
JA
| © © 0
e = g
[
@

2 Mounting

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.

82.0€0-N3-16G 02

8 VEGADIS 12
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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 VEGADIS External | o
transmitter |—s 12 4« energy
Option: source o
Display

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 Il is therefore
ensured.

The external energy source must deliver a

terminal voltage of at least 12V or 17 V to the

transmitter. The actual terminal voltage on the

transmitter depends on the following factors:

- output voltage U,, 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.

VEGADIS 12
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3.2 Wiring plan

VEGADIS 12 without display

Pressure transmitter with
direct cable outlet

Suspension cable

VEGADIS 12
VEBA K
TRANSMITTER
OPERATE

ti

@iZERO 6
SPAN

VEEA

Capillaries
T eeer|leeer e
S S A W— {1213 H5161718 M =TT0l11112
Adijustment |TP efrfef] o useo — @]
Screen | oy -
\ \ VEGADIS 12 <@/
171> v 17>
External energy
LT bl source
br ge 12...36V DC
4...20mA
] ! t
1 ! 1
1 f :
b
. Control instru-
| ment4 ... 20