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1.0 GENERAL DESCRIPTION OF OPERATION

The motor starter has its own three phases moulded case circuit breaker. The pump is
controlled via its Variable Speed Drive, which is controlled by the Remote Telemetry
System. In order to operate the pumps the above mentioned circuit breaker has to be
switched on. The VFD pump compartment has an extraction fan that removes heat
from it.

Manual Mode:

The Start PB is directly connected to the RTU. When The Start PB is pressed, the RTU
. sends a signal to energized Run/Stop Relay (RP-3) and the VSD inputs 12 and 18’are
B made. Thus, commanding the VSD to run at a preset fixed constant speed selected via
the potentiometer connected to the VSD. '

Auto meode:

When the RTU sends a signal to energized Auto Selected Relay (AS-3), the VSD
inputs 12 and 32 are made. Thus, commanding the VSD to run in auto mode (set up
2). The pump will run at a reference speed, determined by the RTU. The RTU controls
the pump in relation with other RTU parameters.

Pump Stop:
o . ~ The pump will stop f_dr_ one-or more the folléWing-feasons: :

- - 1. - E/Stop. - If any of the E/stop PB’S'is'pressed, 'th'e Emérgen&:y Stob Contactor wil
de-energize and the pump will stop from running. It sends a signal to the RTU.

2.~ Stop PB. - If the Stop PB is pressed, the RTU will receive é signal and will de-
energize the Run/Stop Relay. Thus the VFD will not be available to run.

3. - Fault signal. - If a VFD fauit occurs, the RTU will remove the start signal to the VFD
and the VFD will stop itself from running. Thus the VFD will not be available to run.

4. — RTU Parameters. — If the RTU receives any signal that involves malfunction or
danger, it will remove the start signal to the VFD and the VFD will stop itself from
running. Thus the VFD will not be available to run.

" Authorised By: Grant Kerr
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2.0

2.1

2.2

2.4

2.5

2.6

2.7

2.8

2.9

GENERAL DESCRIPTION OF SYSTEM (COMPONENTS)

The pump station consists of a 135kW-booster pump. It is started via a Variable Speed
Drive.

PUMP MAIN-SWITCH.

Existing 3 poles 400 Amps. Pump Switch is installed for over current protection and
isolating the VFD and control circuits.

VARIABLE SPEED DRIVE

Danfoss VLT6225 Vanable Speed Drive has been installed in the pump drive for
controlling the pump.

~ CONTACTOR.

Sprecher&Schun CA6-250EI-11-240VAC Contactor has been installed for driving the
pump. It is connected with the TeIemetry System.

CIRCUIT BREAKER.

_ Sprecher&Schu DINT6 1 pole 6 Amps. Circuit breaker has been installed for protecting

the pump control circuit. Thermal and magnetic overload protection is provided by the
circuit breaker. Circuit breaker must be manually re-set after tripping.

SENSOR RELAYS. | ‘

Multitrode MTRA-2-24OVAC Sensor Relays have been installed for detecting the liquid’
level in the bearing housing, in the stator housing and in the terminal housing.

THERMISTOR RELAY.

Sprecher&Schu MTR-3 240VAC Thermistor Relay with remote reset has been installed
for detecting bearing high temperature.

POTENTIOMETER.

RS Components TC162-805 2W 0-1 kQ linear Potentiometer has been installed for
selecting the constant speed that the VFD will run in manual mode. It is located in the .
VFD cubicle escutcheon door.

METERING

IME RQ48.0 240V Hours run meter has been installed in the door for monitoring the
running.hours of the pump. , \

INDICATING

Sprecher&Schun DSP indication light has been installed for indicating the status of the
pump. | '

~ Authorised By: Grant Kerr

Jg86mc01.doc

Q-Pulse |d TMS958

Active 10/12/2014 - _Page 8 of 321




Q-Pulse |d TMS958

Yy

SP254 Boundary Ro&dh /_\_r{:h—eaéla SPS Archerfield PL;I:np ST;]T];DH Ubgrode OM Manual

Active 10/12/2014

Page 9 of 321




SP254 Boundary Road Ar

Q-Pulse Id TMS958 Active 10/12/2014 Page 10 of 321




SP254 Boundary Road Archerfield SPS Archerfield Pump Station Upgrade OM Manual

Q-Pulse Id TMS958 Active 10/12/2014 Page 11 of



SP254 Boundary Road Archerfield SPS Archerfield Pump Stdtion Upgrade OM Manual

W

ne
W&%@r )~

OXLEY - ARCHERFIELD

UPGRADE

FUNCTIONAL

— SPECIFICATION

b INet L -1847 marD

AR R B

BML 5497 mAD

Issue: A

Date of Issue:  April 2002

ocuments and Semngs\PM7BW\Loca| Semngs\Tcmp\FUNCSPEC(A
Q-Pulse Id TM S 58 Active

O/] 2/2014

N— N
e
Professional o,
VICES == g
neenng—

W""

SEWAGE PUMPING STATION

Page- lF’qu 12 of 321




Q-Pulse |d TMS958

SP25.44B-our;dor_y‘Roo-(.j ;\.rc-herfield SPS Archerfield Pump SToﬂon.Upg-rode OM Monuo_l>

Active 10/12/2014

Page 13 of 321




SP254 Boundary Road Archerfield SPS Archerfield Pump Station Upgrade OM Manual

PROFESSIONAL SERVICES - ENGINEERING

Oxley - Archerfield Pumpinngtation

FUNCTIONAL SPECIFICATION

Document Approval

V. Umanzor

Author —~  V.Umanzor - . /.....12002
Design Verifiers A .Mooney _ .. /.....12002
R.Thomas .. /.....12002
PSE. - Manager KLam -~ _ .~ . /.....12002
Project Manager Y. Skinner /.....12002
-Principal Process K.Bar. . /......12002
Operations Engineer’ e ‘
-
. Business Support K. Vaheesan . /......12002
Operations
Document History and Status
C g .
Issued T Date of
Issue . Reviewer — Sign & Date
A[ Date R | Date P [ Date JK [ Date [ J [ Date S&l | Date
M T T S M .
Draft 1 2/04/01 | < v | 280301 |V J 1 X X
Draft 2 2/06/01 J} 10-07-01 | ] 15-06-01 | | 25-06-01 | X J 20-06-01
Draft 3 29/01/02 | /| 10-02-02 | < | 30-01-02 | | 20-02-02 | X X J 31-01-02
C:\Documents and Settings\PM7BW\Local Semngs\Te%&%C]S&%%%b?ac : g%%fé ;4'Of 321

Q-Pulse Id TMS958




Q-Pulse |d TMS958

SP2-5;4 Bc;unAdory.R-oéd‘Ar_crherfieId'SPS Archerfield Pump Station Upgrade OM I\/‘\OHU.(.]'

Active 10/12/2014

Page 15 of 321




Q-Pulse |d TMS958

PROFESSIONAL SERVICES - ENGINEERING

SP254 B_oundory Road Archerfield SPS Archerfield PUan_Sfdﬂon Upgrodé OM Mohual o

FUNCTIONAL SPECIFICATION

CONTENTS

1 INTRODUCTION

1.1.
1.2,
1.3.

Scope of Document
Purpose and Scope of Upgrade

Client Organisation

2 FUNCTIONAL REQUIREMENTS

2.1.

2.2.
221
222

2.3.

2.7.

2.7.1.
2.7.2.
27.3.
2.7.4.
2.7.5.

"2.7.6.

2.7.7.
2.7.8.
2.79.

. 2.7.10.

Archerfield Pumping Station Overview

Pump Station Operating States
Remote State
Local State

Pump Start/Stop Sequence

Rising Mains Valves Open/Close Sequence
Valve Available For Remote Control
Valve Remote Open and Close Sequence
Valve Actuator Faults

Running Philosophy
Dry Weather
Wet Weather

Pump Availability
Site Power Available
Pump Station Power Available
Pump Motor Protection Unit Trip (Pumps 1 & 2 ONLY)
Pump Motor Protection Unit Alarm {Pumps 1 & 2 ONLY)
Pump Contactor Failure
Moisture in Oil
No Pump VFD fault
Pump Emergency Stop Not Operated
No Flow
Pump Blockage

RTU Functionality
RTU Alarms

Control

RTU Calculations
Wet Well Level Calibration
Midnight Process
Record

Event History
Transmission Timers
Transmission
Outputs

3. RTU INPUT/OUTPUT LIST

ATTACHMENTS: '
Archerfield Pumping Station — Pump System Curves

C:\Documents and Settings\PM7BW\Local Settings\Temp\FUNCSPEC(A).doc

Active 10/12/2014

Oxley - Archerfield Pumping Station.

® 2 g e ™

- 00

12
12

13-

16
16

16

16
17
18
18
18
19
19
19

20
20
27
30
34
35
36
36
36
37
37

38

Page-3 -
Page 16 of 321




Q-Pulse Id TMS958

o _SP2-5;1_Boundory Rood-ArcherfieId SPS Archerfield Pump Station Upgrodé OM Manual

Active 10/12/2014

Page 17 of 321




Q-Pulse |d TMS958

SP254 Boundory Road Archerﬂeld SPS Archerfield | Pump STohon Upgrode OM Manual

PROFESSIONAL SERVICES - ENGINEERING
FUNCTIONAL SPECIFICATION

1 Introduction

Oxley - Archerfield Pumping Station

1.1. 'Scope of Document

This document outllnes the functional requnrements for the control momtormg and telemétry of Archerfield
submersible sewage pump station.

On the.basis of this document, a new software requirement specification (SRS) will be produced which will

specify the means by which the functional requirements will-be translated to the programmlng of the pump
station :

1.2. Purpose and Scope of Upgrade

. The Archerfield Pump Station and rising main is at full capacity and must be upgraded to accommodate

anticipated increases in flow, in addition to the natural growth in population.

. The upg>rade involves the design and construction of an augmentation to the Archerfield rising main and

installation of a third pump at Archerfield Pump Station. This project increases the capacity of the
Archerfield/Oxley sewerage system to accommodate projected flow increases in the catchment and the
ultimate plan to transfer some or all of the flows from Inata WWTP to Oxiey Creek WWTP.

The work to be performed extends from the Archerfield Pump Station (SP254) located at B16 on map 199

-(UBD 2000).

1.3. Client Organisation

This project is being undertaken by Professional Services - Engineering for and on behalf of Sewage Network

Operations.

C:\Documents and Settings\PM7BW\Loca) Settings\Temp\FUNCSPEC(A).doc : Page- 4 -
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- PROFESSIONAL SERVICES - ENGINEERING Oxley - Archerfield Pumping Station

FUNCTIONAL SPECIFICATION
2 Functional Requirements

2.1. Archerfield Pumping Station Overview

The Archerfield Submersible Sewage Pumping Station at present consists of two variable épeed 135 kW
Forrers Submersible Pump Units with provision of a future third Pump Unit.

As part of this upgrade, a third pump of similar capacity to the existing pumps will be instalied. This pump will
run in parallel with the existing pumps. Also, a new 750mm Rising Main will be constructed in parallel to the
existing 450mm Rising Main.

The existing 450mm and the new 750mm Rising Main will be fitted with actuated valves and will be used to
handle dry and wet weather flow respectively.

A new flowmeter will be supplied and installed to replace the existing faulty meter in the Pump Station.
The station pumps directly to the Oxley Creek Waste Water Treatment Plant.

The MOTOROLA RTU will perforhw the control and analysis of input data, on site and independent of any
remote data. The RTU program and/or setpoints may be modified from a remote source and pump reset .

functions will-be remotely available.

The_control circuitry for the pumping station is shown on drawings 486/5/7-PE031 to 486/5/7-PE052 inclusive
and this document should be read in conjunction with these drawings.

- The Archerfield Aerodrome Pump Station after the upgrade will comprise the-following:

One duty, one lag and one standby 135 kW Raw Sewage Pumps No. 1,2 and 3
Wet well level transmitter type

Surcharge Imminent Multitrode type level probe with the relay mounted in the RTU cabinet;
Pump station outlet Platypus type pressure transmitter in the RTU cabinet;

Pump station outlet flowmeter ultrasonic type;

Variable Frequency Drives VFD1, VFD 2 (Emsby) and VFD 3 (Danfoss)

Reflux valve limit switches; v
Emergency stop. One for each pump on the VFD compartments and starter panels;
Pump station Local/Remote selector switch mounted in the switchboard;

Motorola RTU mounted inside the switchboard;

Pump motor power and current transmitters;

Actuated valves on the 450 and 750mm Rising Main

L R 2R ZEE ZEK JEK Z2BK JEE JEE JEE 2N 2NN 2

The pump supplied has been fitted with the following protection features:

s Winding Thermistors
* Motor Bearing Thermistors
e Seal Chamber Water Sensors
e Thermal Box Water Sensors
e Motor Housing Water Sensors
1
C:\Documents and Settings\PM7BW\Local Settings\Temp\FUNCSPEC(A).doc . Page-5 -
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! PROFESSIONAL SERVICES - ENGINEERING ‘ A Oxley - Archerfield Pumping Station
‘ FUNCTIONAL SPECIFICATION '

2.2. Pump Station Operating States

The Local/Remote selector switch dictates the mode of operation of the site.

‘This switch is located in the door of the main switchboard.

The pump station normally operates with the pump station selector switch in remote mode. This enables the
‘ pump to be started and stopped in response to the wet well level.

The Archerfield Pump Station has two 6perating states:

> Remote
> Local

| 2.2.1. Remote State -

! REMOTE is the usual state of operation for the Pumping Station and all pump control is performed via the RTU
| based on wet well level and pump station flow.

Remote control starting and stopping of the duty pump with the pumps operating on a duty/standby
configuration will be based on the following:

- Wet Well level

- Time Controls

- Operator Controls

e=re-ow o <o -Surcharge Imminent Electrodes
- Pump Station Flow

2.2.2.Local State

In local mode, no automatic controlis performed. The RTU controls the pumps based on the manual initiation
of the pumps individual start and stop pushbuttons. Once started in manual, the pumps will run until
requested to stop manually. Hence the operator or electrician is fully responsible for the consequences of
running the station in this mode. The speed of the pumps running in local is determined by the Variable
Speed Drive speed selector potentiometer.

: - _ The local and remote facilities are identical in function.

Should the RTU be unable to provide control in either local or remote mode, the keypad on pump 3 VFD can
i provide local control.

THIS KEYPAD WILL BE DISABLED TO AVOID OPERATION FROM UNTRAINED PERSONNEL.

Electricians with proper training will be able to enable the keypad and aliow the pump to be operational in an
emergency situation.

C:\Documents and Settings\PM7BW\Local Settings\Temp\FUNCSPEC(A).doc v Page- 6 -
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PROFESSIONAL SERVICES - ENGINEERING
FUNCTIONAL SPECIFICATION

2 3. Pump Start/Stop Sequence

Oxley - Archerfield Pumping Station

The pump individual controf function monitors any request for the pump to start/stop. This results in the

issuing of a start or a stop signal to control the pump.
The pump will start if all the following conditions are true.

"1} The pump is available for RTU controt
2) The pump is requested to run

" The pump will stop if any of the following conditions are true:
1) The pump is requested to stop
2) The pump is no longer avaitable for RTU control
Ubon a start request being set, the pump is started using the following sequence:

Variable Speed Drive auto relay cutput shall close, {Remote start only)

Variable speed drive speed control shall be set to minimum, (Remote start only)
Variable speed drive run pump relay output shall close,

Variable speed drive forward relay oufput shall close, (Pumps 1 & 2 ONLY),

Upon a s'top request being reset, the pump is stopped using the following sequence:;
s Variable speed drive auto relay output shall open (Remote start only)
« Variable speed drive forward relay output shall open (Pumps 1 & 2 ONLY)

Variable speed drive run pump relay output shall open

- Variable speed drive speed control shall be set to zero
Start No-flow timer (0-60 seconds),

Variable speed drive cooling fan contactor output shall open, (Pumps 1 & 2 ONLY)

The emergency stop sequence for a pump will be executed in the following manner:

Main Switchhoard or VFD panel Emergency stop pushbution is pressed
The isolating contactor opens

VFD run/stop relay is de-energised

Run light on VFD panel is de-energised

C:\Documents and Settings\PM7BW\Local Seltings\Temp\FUNCSPEC(A).doc
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Variable speed drive cooling fan confactor output shall close, (Pumps 1 & 2 ONLY),

Variable speed drive speed control shall be set to the required speed depending on duty control,

A No-Flow signal from the.Magnetic Flowmeter will be inhibited via a delay timer (0- 60 seconds)

If the No-Flow signal is not ar\:tive after the time delay has expired, then the run relay remains energised.

Time period determlned by the pump forward reiay open delay timer expires (Pumps 1 & 2 ONLY}

- Variable speed drive frequency reaches 0 Hz, the drive running light on the panel is de- energlsed

Timer period determined by the pump cooling fan contactor output shall cpen, (Pumps 1 & 2 ONLY)

Page-7 -
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PROFESSIONAL SERVICES - ENGINEERING

Oxley - Archerfield Pumping Station
FUNCTIONAL SPECIFICATION’ '

2.4. Rising Mains Valves Open/Close Sequence

Each of the rising mains will be fitted W|th an electrically actuated valve and at any time at least one of the
rising mains will be fully open.

The Control Room operator will be able to open/close each rising main valve or these valves will be operated

as part of the start/stop sequence. The valves will have the following features:

2.4.1. Valve Available For Remote Control

On each Valve there is one Control ,State'SeIector Switch (LOCAL/OFF/REMOTE) and one OPEN/CLOSE switch. -
When the Control State Selector Switch is in the OFF position the valve will not move, when LOCAL is selected

the valve can only be operated by the Open/Close switch on the actuator. The OFF and LOCAL states are
~hardwired to the actuator. -

A Valve is available for remote controt if the valve actuator Remote Control Available signal to the RTU is on.

In remote control, the valve can only be operated via the RTU.

2.4.2.Valve Remote Open_and Close Sequence

The remote open or close of the valve is via RTU only. There will be a minimum of 5 seconds time delay
between a valve open signal and valve close signal at any time when operated via the RTU.

A valve open sequence via the RTU will execute the following steps:

- RTU valve open output on (valve starts movung)

- Set valve operating flag on,

- Confirm the valve actuator has moved off the fully closed limit,

- Confirm the valve actuator fully open posmon signal has been detected,
- Set the valve operating flag off,

- De-energise the valve actuator open output

- Set valve fully open flag on

A valve close sequence via the RTU will execute the following steps:

- RTU valve close output on (valve starts moving), ’

- Set valve operating flag on, :

- Confirm the valve actuator has moved off the fully open limit,

- Confirm the valve actuator fully closed position signal has been detected,
- Set the valve operating flag off, .

- De-energise the valve actuator close output, :

- Set valve fully closed flag on

On loss of power supply or a valve fault the valves shall remain in their last position.

-A power loss signal will be monitored by the RTU on site and the signals monitoring the state and status of

the valves will be relayed back to the Control Room.
A localised power failure to the actuated valves or a valve fault will relay an Alarm to the Control Room.

The valves can be manually opened or closed should the need arise to operate them in 2a manual mode.
. : (
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FUNCTIONAL SPECIFICATION :

The valves will oberate as shown in the diagram attached.

Rising Level
With the level rising the opening/closing of the valves will be as shown below:

RISING

LEVEL TWL
-4
w
£
i
z
m
A z
-1.900
~2.000 <
750 RM VALVE CLOSE | {450 RM VALVE OPEN
g v -

-4
w
E
b
[
3
=
4
Q

BWL

i s

i

With the well level increasing:
The 450mm rising main actuated valve remains open until the level reaches the —2.000 mAHD.
At this level, the 750rmm rising rmain valve opens and the 450mm rising main vaive closes.

A fully open signal must be received from the 750mm actuated valve before the 450rnm actuated valve is
signaled to close

If the level rises and reaches —1.900 mAHD, the 450mm rising main valve opens.
Bath rising main valves. are opened.

C:\Documents and Settings\PM7BW\Local Setlings\Temp\FUNCSPEC(A).doc - Pape- 9 -
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PROFESSIONAL SERVICES - ENGINEERING
FUNCTIONAL SPECIFICATION

Falling Level:

' Oxley - Archerfield Pumping Station

Falling Level ' | i
With the level falling the opening/closing of the valves will be as shown below:

: 50 RM VALVE OPEN 450 RM VALVE OPEN TWL
[*4
w
I
— £
2
2
E
2

-1.900 .
-2.000
450 RM VALVE CLOSED
AY
— - 4
w
.
]
- -2.800 E
%
1750 RM VALVE CLOSES l 450 RM VALVE OPENS 1e
= FALLING
LEVEL
BWL

With the level decreasing:

If both the 750mm and the 450mm rising main valves are open, they shall remain open until the level reaches
—2.800 mAHD. The lead and the lag pumps shall run to produce the minimum required flow in this mode,

~ which is nominally set at 540 L/s. Refer section 2.5.2 Table 1.

At this level, -2.800mAHD, the 750mm rlsmg main valve will be signaled to close The 450mm RM valve shall
remain open.

If the 450mm RM valve is closed and the 750mm RM valve is open, the 450mm RM valve shall }emain
closed until the level reaches —2.800 mAHD. At this level the 450mm RM valve is signaled to open. Once a

fully open signal is received from the actuator, the 750mm RM valve is signaled to close.
With the 750mm RM valve opened.
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PROFESSIONAL SERVICES - ENGINEERING ' Oxley - Archerfield Pumping Station
FUNCTIONAL SPECIFICATION :

2.4.3.Valve Actuator Faults

If a Valve in REMOTE mode enters a fault state, the valve will remain in the fault state until the cause has cleared

and the fault is reset by pressing the pump reset push-button on the pump station panel or via the telemetry .
system

. A Valve Fault flag will latch on when any of the following faults is detected for a pre-set time.

< Valve Actuator Fa//ed To Open: Either of the following conditions wull latch a- DELIVERY VALVE ACTUATOR
FAILED To OFeN fault flag:

The va|ve is in fully closed posmon and the ACTUATOR FULLY CLOSED s|gnal is still on while the VALVE OPENRTU
OuTPUT signal has been on for 10 seconds

The valve actuator failed to travel from fully closed pos|t|on to fully open position within 10 seconds greater than
the usual travel time.

%+ VALVE ACTUATOR FAILED TO CLOSE: Either one of the following conditions will latch a VALVE ACTUATOR FAILED
To CLOSE fault flag:

The valve is in fully open position and the ac’tuator fully open signal is still on while the VALVE CLOSE RTU OutePuT
signal has been on for 10 seconds

" The valve actuator failed to travel from fully open position to fully closed pOSItIOn within 10 seconds greater than
the usual travel time.

% VALVE ACTUATOR LIMIT SWITCHES DISCREPANCY: If any two of the following signals are on at the same time
for 5 seconds, the respective VALVE ACTUATOR LIMIT SWITCH DISCREPANCY fault flag will latch: VALVE

ACTUATOR FULLY OPEN, VALVE ACTUATOR OPERATING AND VALVE ACTUATOR FULLY CLQSED.

The failure of either of the actuated valves is considered a major alarm requiring close monitoring.
and manual intervention may be required.
The following scenarios are envisaged.

1- Dry Weather to Wet Weather 750 RM Valve Failed to Openv » o
Alarm signal sent to Control Room for urgent attention.

Manual Operation of the valve may be required while the fault is corrected. :
Station keeps running with 450 RM open. : : S

2. Dry Weather to Wet Weather 450 RM Valve Failed to Close

Alarm sig_nal sent to Control Room for urgent attention.
Manual Operation of the valve may be required while the fault is corrected.
Station keeps running with 450 and 750 RM Valve Open.-

3- Wet Weather . - 450 RM Valve Failed to Open/Close

Alarm signal sent to Control Room for urgent attention.
Manual Operation of the valve may be required while the fault is corrected.
Station keeps running with 450 RM Valve Open/Close

4- Wet Weather to Dry Weather 750 RM Valve Failed to Close

Alarm signal sent to Control Room for urgent attention.
Manual Operation of the valve required while the fault is corrected.
Station keeps running with 750 RM open.
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FUNCTIONAL SPECIFICATION -
5- Wet Weather to Dry Weather 450 RM Valve Failed to Open

" Alarm signal sent to Control Room for urgent attention.

Manuat Operation of the valve may be required while the fault is corrected.
Station keeps running with 750 RM Valve Open and 450 RM Valve closed.

The 450 RM valve is fitted with a 375 Sluice valve. The travel time for the 375 Sluice Valve is 53 s_éConds.
The 750 RM valve is fitted with a 450 Sluice valve. The travel time for the 450 Sluice Valve is 68 seconds.

. 2.5. Running Philosophy

The pump station operates on alead/lag/standby configuration whéreby one pump is designatéd the lead, the
second pump-is designated the lag, and the third pump is designated the standby. A pump lead/lag change

~will occur:

1. If the lead pump or lag pump becomes unavailable for RTU control,

2. When all pumps stop

3. When the lead pump operates contlnuously for 24 hours and the wet well is below the surcharge
imminent negative deadband setpoint (SI-DB).

- If the lead pump fails, then the lag pump will become the lead pump.

if the lag pump fails, then the standby pump will become the lag pump.

The minimum flow of é single pump is 100 L/s.
The maximum flow of a single pump is 400 L/s.

The above flow value ranges are nominal only. Exact maximum and minimum flow values will be confirmed

during commissioning stage.

2.5.1.Dry Weather

*.

< During dry weather conditions, the existing 450mm rising main will be used;

-~ The dry weather flow range will be from 100 L/s to 320 L/s.. This range is Nominal and is to be confirmed

during commissioning.

% One pump effectively produces this flow range.

- When the wet well reaches the “start lead pump” setpoint, the duty pump is started to provide a minimum
“flow of 100 L/s, using the flow PID loop control, see Diagram 1. It will continue to run to-achieve this flow rate

until the wet well level falls to the ‘stop lead pump” setpoint.

If the well level continues to rise and reaches the “start level/flow PID control” level, the lead pump speed
will be adjusted, using a cascaded PID loop controlling both the wet well level and flow rate, see Diagram 2.

If the level on the wet well continues to increase and reaches the “start lag pump” level, the lag pump starts.
Both pumps will run controlied by the PID loop to control the flow/level.

At the “start lag pump” level, the 750mm RM valve obens and the 450mm RM Valve close_é and the statioh
enters the wet weather mode. ' . N

If the level drops to the “stop lag pump” level, the lag pump stops while the lead pump continues to un . ¢
using the flow PID control loop. Also at this level, the 750 RM closes and the 450 RM opens if it has closed.

The 450 RM valve has to confirm its fully open position before the 750 RM valve is'signaled to close.

", if the level drops to the “stop lead pump”, the lead pump stops.

In the event of a failure of the flowmeter, an independent PID wet well Ievel control Ioop will control the
pumps. See dlagram 3.

In the event of a failure of the wet well probe,'all pumps will immediately stop and control of the pump station
will be based on the surcharge imminent digital input alarm. When this alarm is received, two available
pumps start at maximum speed and run for a predefined time. :
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2.5.2.Wet Weather

s During wet weather conditions, either the 750mm rising main or both the 450mm and 750mm will be
used;. )

The wet weather flow range will be from 360 L/s to 750 L/s;

This flow range is produced by two of the pumps;

< A minimum flow of 360 L/s is required through the 750mm rising main to reduce deposition.

@
> 0'0

o,
2

*e

When the level has reached the “start lag pump” setpoint, the 750 mm RM valve will open and the 450mm
RM valve will close. ‘
; Both pumps run using the PID loop to control the level/flow.
If the level drops to the “stob lag pump’ level, the lag pump stops while the lead pump continues to run
using the flow PID control loop. Also at this level, the 750 RM closes and the 450 RM opens if it has closed.
The 450 RM valve has to confirm its fully open position before the 750 RM valve is signaled to close.
if the level drops to the “stop lead pump”, the lead pump stops.
If the level continues rising and feaches the “Both RM open” setpoint, the 450mm diameter rising main is
- opened. By opening the 450mm rising main, a nominal maximum flow of 750 L/s should be achieved with
" both pumps running. Both pumps run at their maximum allowable speed. N
If the level continues rising and reaches the “Surchafge Imminent” setpoint, both pumps continue running at

‘ their maximum allowable speed.

Table 1

' ; v 450mmi;Rising Main =5 750mm = Rising:Main i 11450-& 750mm=Rising Main'%;
. Min. Fiow Max. Flow Min. Flow Max. Flow Min. Flow Max. Flow
{Ls} (L/s) (L/s) (Ls} (L/s) (L/s)

100 320

Nofe: :
| : Minimum and Maximum flow rates to be confirmed during testing and commissioning.
Levels in well to be confirmed by Michael Doherty and provided in final Functional Specification.

‘ o )
‘ §! ,
| WA 750 o~y ~ ALl
g e
{
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The diagram below shows the PID loop control for flow, Ievél/flow and level control.

Diagram 1 .
. FLO_W PID LOOP CONTROL
— VFD SPEED
FLOW SETPOINT
Diagram 2

CASCADE LEVEL/FLOW PID LOOP CONTROL

FLOW ;/z\ pID. 1 | VFD SPEED
2 T At g

) FLOW '
R /\ SETPOINT ’
LEVEL Z PID, O :
! . .
)
LEVEL

SETPOINT

v

( The control algorlthm of the PID mtegratlon and output values is limited to within minimum and '
maximum values for flow rates and VFD speed.)

t

Diagram 3
LEVEL PID LOOP CONTROL
LEVEL 'fi\ PID. 2 VFD SPEED
s
. / |
LEVEL
SETPOINT
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3
7
Z
Z
z
A LEAD & LAG PUMP
/ AT MAXIMUM SPEED
North Suwvey Barkz 9072 mAHD /
ElectrodeBox = 8563 mAHD /
Vegaleogth = 138metres . /
VepaRange = H0mebes %
\OFCLS = ctsaf Surcharge- 0,025
743 - 0.035 Z '
3.688 mAHD
| ~
PressureTx Elation = 4430 AHD / S SOV J
PressureTx.Range = dDmetres % BOTH LEAD & LAG PUMP
' 7 IN PID CONTROL
- . -
, %/// 7= START LAG PUMP
RoTTEsTS o~ Y RO ———— .
; INLET 0.L, = -2.000 mAHD

SP254 Boundary Road Archerfield SPS Archerfield Pump.Station Upgrade OM Manual

PROFESSIONAL SERVICES - ENGINEERING
FUNCTIONAL SPECIFICATION

Operational Diagram

Wet Well Level Set points and Modes of Operation

ALL PUMPS
AT MAXIMUM SPEED

LEAD PUMP
IN PID CONTROL

y o | STORLAGPUMP e

LEAD PUMP
AT MINIMUM FLOW

INLET I.L. = -3.847 mAHD

T

STOP LEAD PUMP

3
|
|
i
i
i
|
i
|

BOTTOM WATER LEVEL

i
i
i
i
|
!
i
|

LY

. : o
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(ACTUAL SURCHARGE)

(SURCHARGE IMMINENT)

33.37 % -1.90 mAHD
BOTH RM OPEN

©32.37 % -2.00 mAHD
750 RM OPENS - 450 RM CLOSES

26.87 % -2.55 mAHD
26.37 % -2.60 mAHD

24.37 % -2.8 mAHD

4.87 % -4.75 mAHD

D % -5.237 mAHD

-5.497

100% +4.763 mAHD -

Oxley - Archerfield Pumping Station

(20.00 mA)

89.5 % +3.713 mAHD (18.32 mA)

86.5 % +3.413 mAHD (17B4m.4)

(9.32mA)

(9.18mA)

(8.30 mA)

(8.22 mA)

(7.90 ma)

750 RM CLOSES - 450 RM OPENS (IF CLOSED)

(4.78 ma)

(4.00 mA)
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2.6. Pump Availability

The pump station is deemed to be available when thefe is power to the site, there are no failures or faults and.

any fault counters have not exceeded the defined limits.

* An available pump is either running or can be started to run if the pump start conditions are met. If a pump

becomes unavailable for RTU control it wil be stopped and prevented from starting until it becomes available
again as detailed below.

A pump will be a_vailable for RTU control if the following conditions are met:

Site Power Available; -
Pump power available;
Pump Motor Protection Unit NOT trlpped
Pump Motor Protection Unit NOT Alarm;
“No Pump Motor Protection Unit Fault Count Exceeded;

No Pump Motor Protection Unit Trip Count Exceeded;
0 Pump VFD Fault;

°
+
+
+
+
N
¢ No Pump Reflux fail to open;

¢ No Pump Emergency stop;

¢ No Pump Contactor failure;

¢ - Pump VFD is.ready and in Auto mode;

¢ No pump failure signal is on;

¢+ No pump VFD Fault Count Exceeded,

¢ No pump reflux valve failed signal on; = ' ‘
¢ No pump reflux valve failed count exceeded,

¢ No pump Water in Oil Fault;

+ No pump Blocked Fault.

If any. of these conditions are not met, then the pump is unavailable for RTU control and will not be able to be
started automatically or locally via the Local Start pushbutton.
A brief description of each signal is given below:

2.6.1.Site Power Available

If a Phase failure signal is detected from the Phase Failure Relay that monitors power to the whole station, an

alarm will be generated. This will make the pumps unavailable for. RTU control.

The alarm will be monltored at Control Room. The pumps shall become available when the power has been
restored. .

2.6.2.Pump Station Power Available

If a “Control Circuit Power Unavailable” signal is detected from either pump, an alarm will be generéted.

‘This will make the pump where the signal was generated unavailable for RTU Control. The alarm will be

monitored at Control Room. The pumps shall become available if the power has been restored and there are

_no other faults.

2.6.3.Pump Motor Protection Unit Trip (Pumps 1 & 2 ONLY)

The pump motor protection unit configuration shall be as follows:-

- Thermal overload

- Overcurrent protection
- Current imbalance

- Winding thermistor

- Earth fault

Trip - Auto reset when 1t < 30%

Trip - Reset on pump motor protection unit panel only
Alarm - Auto reset upon normal condition

Alarm - Auto reset upon normal condition

Trip - Reset on pump motor protection unit panel only -

: The pump motor protectlon unit trip output relay will remain latched when operated, with the exception of the

1%t fault which W|ll reset when the condition reduces to below 30%.
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The pump motor protection unit trip fault flag (PnMPUF), which inhibits the pump from being available, will be
latched if power is available (site or pump) and the pump motor protection unit trip digital input (PnMPUT)
fault condition becomes active. The fault flag will be unlatched when the digital input fault condition becomes
inactive and any of the following resets are initiated:-

- Local reset (PnLRst) via the pump local reset pushbutton belng pressed
- Remote reset (PnRRst) via an operator
- Automatic reset (PNnMTAR) via an automatic reset timer having expired

The pump motor protection unit trip fault automatic reset flag (PNMTAR) is set if the pump motor protection
unit trip fault flag (PNMPUF) is latched and the pump motor protection unit trip digita! input (PnMPUT) fault
condition becomes inactive for longer than the time period determined by the pump motor protection unit trip
fault automatic reset delay timer (PnMPTT). The automatic reset flag is reset only by another pump motor
protection unit trip fault. This is an indication that the last reset was automatic, not a local or remote reset.

A pump motor protection unit trip fault count exceeded flag (PnMTCE), which inhibits the pump from being
available, will be latched when three faults have occurred in an eight hour sliding window. The count
exceeded flag will be unlatched upon a local or remote reset being initiated.

2.6.4.Pump Motor Protection Unit Alarm (Pumps 1 & 2 ONLY)
The pump motor protection unit configuration shall be as follows:-

Trip - Auto reset when It < 30%

Trip - Reset on pump motor protection unit panel only
Alarm - Auto reset upon normal condition

Alarm - Auto reset upon normal condition

Trip - Reset on pump motor protection unit panel only

- Thermal overload

- Overcurrent protection
- Current imbalance

- Winding thermistor

- Earth fault

- The pump motor protection unit alarm output retay is used as a remotely resetable pump trip via the RTU,

because the pump motor protection unit alarms will reset when the condition returns to normal.

The pump motor protection unit alarm fault flag (PnMPAF), which inhibits the pump from being available, will
be latched if power is available (site or pump) and the pump motor protection unit alarm digital input
(PnMPUA) fault condition becomes active. The fault flag will be unlatched when the digital input fault
condition becomes inactive and any of the following resets are initiated:-

- Lecal reset (PnLRst) via the pump local reset pushbutton being pressed
- Remote reset (PnRRst) via an operator
- Automatic reset (PnMAAR) via an automatic reset timer having expired

The pump motor protection unit alarm fault automatic reset flag (PnMAAR) is set if the pump motor protection
unit alarm fault flag (PnMPAF) is latched and the pump motor protection unit alarm digital input (PnMPUA)
fault condition becomes inactive for longer than the time period determined by the pump motor protection unit
alarm fauit automatic reset delay timer (PNMPAT). The automatic reset flag is reset only by another pump
motor protection unit alarm fault. This is an indication that the last reset was automatic, not a local or remote
reset

A pump motor proteetion unit alarm fault count exceeded flag (PNMACE), which inhibits the pump from :being
available, will be latched when three faults have occurred in an eight hour sliding window. The count
exceeded flag will be unlatched upon a local or remote reset being initiated.
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2.6.5.Pump Contactor Failure

The pump contactor fail to close fault flag which inhibits the pump from being available, will be Iatched if
either of the following conditions occur:-

The pump is requested to run and either of the following conditions occur for longer than the time period set
by the pump contactor fail to close delay timer:

1. Pump motor contactor digital input open condition remains actlve
2. Pump variable speed drive running digital input not running condition remains active

- The pump is requested to stop and either of the following condltnons occur for longer than the time perrod
set by the pump contactor fail to close delay timer:

1. Pump motor contactor digital input closed condition remams active
2. Pump variable speed drive running digital input not running condition remains active

The fault flag will be unlatched uport.a local or remote reset being initiated.

2.6.6. Mousture in Qil

Upon detection by the RTU of pump moisture in. orl fault, with power available to the statlon an RTU flag will

be latched on. This atarm should warn the operator of the need to check the pump for water leakage. The

pump shall continue to run.
The fault flag will be uniatched when the fault condition becomes actrve and either of the following resets are
initiated:

- Local reset

- Remote reset

2.6.7.No Pump VFD fault

For Pumps No. 1 & 2:

These two (2) pumps use a Fuji FVR FRN160P7-4 model of drrves
The Fuji drive has the following protection features:
% Stall Prevention

s - Overcurrent

Overvoltage

Undervoltage

Momentary power failure

Inverter Overload

inverter overheating

Motor Overload (Electronic thermal OL relay trip)
Short circuit for output terminal -
“Ground Fault

0
‘s

J

)
*

o,
D>

®,
o

*

L)
*

o
o

)
L g

KJ
0‘0

The p‘ump variable speed drive fault flag which inhibits the pump from being available, will be latched if powel
is available {site or pump) and the pump variable speed drive digital input fault condition becomes active. The
fault flag will be unlatched when the digital input becomes inactive.

Upon a fault, the pump variable speed drive will remain in the fault condition until it is reset. Therefore the
pump VSD digital input fault condition would remain active. The pump variable speed drive can be reset from
the pump variable speed drive reset digital output (PnRset) being pulsed for 0.5 seconds. This output will be
pulsed if the fault flag is latched and any of the following resets are initiated:-

- Local reset (PnLRst) via the pump local reset pushbutton being pressed
- Remote reset (PnRRst) via an operator

-~ Automatic reset (PnVSAR) via an automatic reset timer having expired

The pump variable speed drive fault automatic reset flag (PNVSAR) is set if the pump variable speed drive

fault flag (PnVSDF) is latched for longer than the time period determined by the pump variable speed drive

fault automatic reset delay timer (PnVSDT). The automatic reset flag is reset only by another pump vanable
speed drive fault. This is an indication that the last reset was automatic, not a local or remote reset
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A pump variable speed drive fault count exceeded flag (PnVSCE) which inhibits the pump from being

- available, will be latched when three faults have occurred in an eight hour sliding window. The count-

exceeded flag will be unlatched upon a local or remote reset being initiated.

For Pump No. 3;

This pump uses a Danfoss VLT 6225 drive.

The VFD thermal overload protection has been inbuilt in the drive.

The fault signal from the Danfoss drive is taken from a VFD Ready ssgnal
A Not Ready signal from the drive means a fault has occurred in the drive.

If the thermal overload éxceeds & preset limit in the VFD, then, the pump will be stopped by the VFD and the
VFD Ready signal to the RTU will be off. This will make the pump unavailable for RTU control untif the fault
has cleared and the VFD has been reset by any of the following resets being initiated:

- Local reset via the pump local reset pushbuiton being pressed

- Remote reset via an operator

- Automatic reset via an automatic reset timer having expired

A

2.6.8.Pump Emergency Stop Not Operated

There are two emergency stop push-buttons for each pump. One mounted on the VFD Panel and the other
on the Main Switchhoard Starter Cubicle. Upon detection of the operation of one of the pump emergency

... pushbuttons via the RTU digital input signal, the pump emergency stop flag will be latched on and the pump
will be unavailable. If the station is in REMQTE, the flag will remain latched on until the Emergency stop

pushbutton has been released and either the pump Local Reset pushbutton has been operated or the station

is switched to Local. If the station is in Local, the flag will remain latched on until the Emergency stop
pushbutton has been released.

2.6.9. No Flow

If a pump has been running and the no flow time delay timer has expired and a no flow signal is still present,
the pump No-Flow ﬂag is set. This will cause the pump to become unavailable. _
As the No Flow signal is detected by the electromagnetic flowmeter located in the common line of the rising

main, upon a No-Flow fault by one of the pumps shall cause the next available pump to star, if the system sc

requires it.

2.6.10. Pump Blockage

If a pump has been running for a preset time {initially set to 5 minutes) and the flow is below the Flow Block
setpoint {set at 190 L/s) and the output speed is above 44 Hz, then the pump block flag is set. This will
cause the pump to become unavailable.

This flag can be reset by either the local or remote reset pushbuttons.
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2.7.RTU Functionality

2.7.1.RTU Alarms _
1) I/O Mode Failure ' ' (RTU internal)

2) RTU Power Supply Failure (RTU internal)
3) CPU Back up battery power low (RTU internal)
4) RTU battery failure (RTU internal)

5) Pump Motor Protection Unit Alarm
6) Pump Contactor Failure
;- 7) Pump Variable Speed Drive Fault
8) Moisture in Oil
9) No Flow
10) Pump Reflux Valve Failure
11) Pump Blockage
12) Pump Emergency Stop
13) Fiow Monitor
14) Motor Power Monitor
15) Motor Current Monitor

P 16) Wet well level Monitor

17) Delivery Pressure Monitor

18) Surcharge Probable Alarm
19) Surcharge Imminent Alarm
20) Surcharge Occurring Alarm

2.7.1.1. RTU internal Alarms

Oxley - Archerfield Pumping Station

The RTU subprocess controls the alarms determined by the RTU internal status flags. These include the |
following: /0 module failure, AC Power supply failure, CPU back-up lithium battery low power, RTU battery

failure. .
N\

2.7.1.2. Pump Motor Protection Unit Trip and Alarm (Pump 1 8\: 2 only)

See section 2.6.3 and 2.6.4.

2.71.3. Purhp Contactor Failure (Pump 1 & 2 only) .

. See section 2.6.5

2.7.1.4. Pump Variable Speed Drive Fault

See section 2.6.7

2.7.1.5. Moisture in Oil

See section 2.6.6

2.7.1.6. No Flow Alarm

See section 2.6.9

. l.
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2.7.1.7. Pump Blockage

See section 2.6.10

2.7.1.8. Pump Emergency Stop

See sect_ion 2.6.8

2.7.1.9. Flow Alarms (Monitoring Only)

Each single and parallel pump combination have a separate upper and lower limits for each pump: The

_alarming for each pump shall be inhibited when the pump stops running. The high and low flow alarm fiags

shall not cause any control action to be initiated, eg. Stopping a pump already running .
There are seven different setpoints for each high and low flow alarm.

N Pump Combination
Pump 1 is running alone
Pump 2 is running alone
Pump 3 is running alone
Both Pump 1 & 2 are running
Both Pump 2 & 3 are running
Both Pump 3 & 1 are running

3 Pumps 12 &3 are running

SWN 2 WN =
N2 WN

The pump flow high alarm flag (FIwHAF) will be set if after a time delay expires, set by the pump flow delay
timer (PnDFDT) allowing the motor to reach full speed, the pump flow is valid and above the pump flow high
setpomt (PnDFHS). The alarm flag will be reset when any of the foIIowmg conditions occur:-

- Pump stops
- Pump flow becomes invalid
- Pump flow falls below the pump flow high deadband setpoint'(PhDFHD)

The station flow high alarm flag (FIwHAn) will be set if any of the combination flow high alarms are set/

The pump-flow high deadband setpoint (PnDFHD) will be calculated using the following calculation
algorithm:-

PnDFHS - ((Flw20m — Flw4mA) x AimHys / 100)

PnNDFHD =

PnDFHS = Pump flow high setpoint

Fiw20m = Pump flow analog value at 20mA
FlwdmA = Pump flow analog value at 4mA
AlmHys = Alarm hysteresis variable

The pump flow low alarm flag (FIWLAF) will be set if after a time delay expires, set by the pump flow delay
timer (PnDFDT) allowing the motor to reach full speed, the pump flow is valid and below the pump flow low
setpoint (PnDFLS). The alarm flag will be reset when any of the following conditions occur:-

- Pump stops
- Pump flow becomes invalid
- Pump flow raises above the pump flow low deadband setpoint (PnDFLD)

The pump flow low deadband setpoint (PnDFLD) will be calculated using the following calculation algorithm:-

PnDFLD = PnDFLS + ((FIw20m — FlwdmA) x AImHys/ 100)
PnDFLS = Pump flow low setpoint

Flw20m = Pump flow analog value at 20mA !
FlwdmA = Pump flow analog value at 4mA

AlmHys = Alarm hysteresis variable

The station flow low alarm flag (FIWLAF) will be set if any of the combination flow low alarms are set.
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2.7.1.10.

SP254 Boundary Road ArcRerfield SPS Archerfield Pump Station Upgrade OM Manual

Motor Power Alarms {Monitoring Only)

There are twelve different set points for each pump. (See below)

n Pump Combination

1 Pump 1 is running alone

12 Pump 1 is running with pump 2

13 Pump 1 is running with pump 3 .

123 Pump 1 is running with pumps 2*and 3
2 Pump 2 is running alone

21 Pump 2 is running with pump 1

23 Pump 2 is running with pump 3

231 Pump 2 is running with pumps 3 and 1
3 Pump 3 is running alone

31 Pump 3 is running with pump 1

32 . Pump 3is running with pump 2

321 Pump-3 is rurning with pump 2 and 1

Motor Power High Alarm :
.Each pump motor power high alarm flag (PnPHAN} will be set if after a time delay expires, set by the pump-

The alarm flag will be reset when any of the following conditions occur:

- the pump stops or

- the pump motor power becomes invalid or

- the pump motor power falls below the pump motor power hlgh deadband setpoint (nkHDB) '

* Oxley - Archerfield Pumping Station

- _ motor power delay timer (PnMPDT) (allowing the motor to reach full speed), the pump motor power is valid
T and above any of the pump combination motor power high setpoint (nkWHS).

. The pump motor power high deadband setpoint {nkHDB) will be calculated using the following calculation

algorithm:-
nkHDB

nkWHS
nkW20m
nkW4mA-
AlmHys

nowonn

NkWHS — ((nkW20m - nkW4mA) x AimHys / 100)

- Pump motor-péwer high 'setpoint

Pump motor power analog value at 20mA
Pump motor power analog value at 4mA
Alarm hysteresis variable .

Motor Power Low Afarm _
Each pump mator power low alarm flag (PnPLAF ) will be set if after a time delay expires, set by the pump -
motor power delay timer (PnMPDT) {allowing the motor to reach full speed), the pump motor power is valid

and below any of the pump combination motor pawer low setpoints {nkWLS).

The alarm flag will be reset when any of the following conditions occur:-

- the pump stops or -
- the pump motor power becomes invalid

-~ the pump motor power rises above the pump motor power low deadband setpoint (nkLDB)

The pump motor power low deadband setpomt (nkLDB) wili be calculated using the foliowing calculation

a|gor|thm -
nkLDB

- nkWLS
nkW20m
nkW4mA
AlmHys

1

nnn

PrkWHL + ((TkW20m — nkW4mA) x AlmHys / 100)

Pump motor power high setpoint

Pump motor power analog value at 20mA
Pump motor power analog value at 4mA
Alarm hysteresis variable
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FUNCTIONAL SPECIFICATION

2.7.1.11.  Motor Current Alarms (Monitoring Only) ‘ .

Oxley - Archerfield Pumping Station

The pumb motor current high alarm flag (PNCHAF) will be setl if after a time delay expires, set by the pump'

" motor current delay timer (PnMCDT) allowing the motor to reach full speed, the pump motor current is valid

and above the pump motor current high setpoint (PNCHSP). The alarm flag will be reset when any of the

following conditions occur:-

- Pump stops
- Pump meotor current becomes invalid .
- Pump motor current falls below the pump motor current high deadband setpoint (PnCHDB)

The pump motor current high deadband setpoint (PNCHDB) will be caicu]ated using the following calcu!anon

~ algorithm:-
PnNCHDB = PnCHSP — {(nAM20m — nAm4mA) x AlmHys / 100)
PNCHSP = Pump motor current high setpoint
nAM20m = Pump motor current analog value at 20mA
nAmM4mA = Pump motor current analog value at 4mA
AlmHys = Alarm hysteresis variable

" The pump motor current low atarm flag (PnCLAF} will be set if after a time delay expires, set by the pump

motor current delay timer (PnMCDT) allowing the motor to reach full speed, the pump motor current is valid
and below the pump motor current low setpoint (PNCLSP). The alarm flag will be reset when any of the

following conditions occur:-

- Pump stops
- Pump motor current becomes invalid
- Pump motor current raises above the pump motor current low deadband setpoint (PnCLDB)

The pump motor current Iow deadband setpoint (PNCLDB} will be calculated usmg the following calcutation

algorithm:-

PnCLDB = PnCLSP + ((nAm20m — nAm_4mA) x AlmHys / 100)
PnkWLS = Pump motor current low setpoint

nkW20m - = Pump motor current analog value at 20mA
nkW4mA = Pump 'motor current analog value at 4mA

AlmHys = Alarm hysteresis variable

- 27112, Wet Well Level Alarms (Monitoring Only)

The wet well level high alarm flag (WWLHAF} will be latched if site power is available, the site

well level calibration mode {CalPro), the wet well level calibration alarm inhibit timer (CalAIT) has expired and

is not in wet

the wet well level is valid and above the wet well level high setpoint (WWLHSP). The alarm flag will be
unlatched if ihe wet well level is valid and falls below the wet well level high deadband setpoint (WWLHDB).

algorithm:-

WWLHDB = WWLHSP - ((WWL20m — WWL4mA) x AlmHys / 100)
WWLHSP = Wet well level high setpoint

WWL20m = “Wet well level analog value at 20mA

WWL4AMA = Wet well level analog value at 4mA

AlmHys = Alarm hysteresis variable

The wet well level low alarm flag (WWLLAF) will be latched if site power is available and the wet well level is

- The wet well level high deadband setpoint (WWLHDB) will be calculated using the following calculatioh

valid and below the wet well level low setpoint (WWLLSP). The alarm flag wili be unlatched if the wet well

level is valid and raises above the wet well level low deadband setpoint (WWLLDB).
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FUNCTIONAL SPECIFICATION

The wet well level low deadband setpoint (WWLLDB) will be calculated using the fo‘IIowingcalculatien
algorithm:- _

= WWLLSP + (WWL20m —~ WWL4mA) x AlmHys / 100)
WWLLSP = Wet well level low setpoint
WWL20m = Wet well level analog value at 20mA
WWL4mMA = Wet well level analog value at 4mA
AlmHys = Alarm hysteresis variable

2.7.1.143. Delivery Pressure Alarm (Monitoring Only)
There are seven different set points for each high and low alarm:

Pump Combination

Pump 1-is running alone

Pump 2 is running alone

Pump 3 is running alone

12 Pump 1.is running with pump 2

WN -3

23 "Pump 2 is running with pump 3

31 . Pump 3is running with pump 1

123 AII pumps 1, 2 and 3 are running

Pressure High Alarm -

The pump pressure high alarm (PnDPn) will be set if after a time delay expires, set by the pump delivery
pressure delay timer (PNDPDT) which allows the motor to reach full speed, the pump delivery pressure is
valid and above the pump delivery pressure high setpoint (PnDPHS). The alarm flag will be reset when any
of the following conditions occur:- -

- Pump stops
- Pump delivery pressure becomes invalid
- Pump delivery pressure falls below the pump delivery pressure high deadband setpoint (PnDPHD)

The pump de!rvery pressure high deadband setpoint (PnDPHD) will be calculated using the following

calculation algorithm:-

PnDPHD = PnDPHS - ((DPr20m - DPr4mA) x AlmHys /100)
PnDPHS = Pump delivery pressure high setpoint

DPr20m = “Pump delivery pressure analog value at 20mA
DPrdmA = Pump delivery pressure analog value at 4mA
AlmHys = Afarm hysteresis variable

The station delivery pressure high alarm (DPHAF) is set if any of the combination delivery pressure high
alarms are set.

Pressure Low Alarm

The pump pressure low alarm (PnDPn) will be set if after a time delay expires, set by the pump delivery
pressure delay timer (PnDPDT) allowing the motor to reach full speed, the pump delivery pressure is valid
and below the pump delivery pressure low setpomt (PnDPHS). The alarm flag will be.reset when any of the
following conditions occur:-

- Pump stops

- Pump delivery pressure becomes |nvaI|d

- Pump delivery pressure raises above the pump dehvery pressure low deadband setpoint (PnDPLD)

" The pump delivery pressure low deadband setpoint (PnDPLD) will be calculated using the following

calculation algorithm:-

PnDPLD = PnDPLS + ((DPr20m - DPrdmA) x AimHys / 100)
PnDPLS = Pump delivery pressure low setpoint

DPr20m = Pump delivery pressure analog value at 20mA
DPr4dmA = Pump delivery pressure anatog value at 4mA
AlmHys = Alarm hysteresis variable

The station delivery pressure low alarm (DPLAF) is set if any of the combination delivery pressure low alarms
are set.
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2.71.14. Surcharge Alarms

Oxley - Archerfield Pumping Station

Surcharge Occurring Alarm
The surcharge occurring alarm flag (SOAF) will be latched if it is not the first RTU scan and the wet well level

s valid and rises above the overflow control level setpoint (OFCLSP). The alarm flag will be unlatched after a

minimum time period determined by the surcharge occurring alarm timer (SOAT) and the wet well level is.
valid and falls below the overflow control level deadband setpoint (OFCLDB).

Overflow Control Level Deadband Setpoint

The overflow control level deadband setpoint (OFCLDB) will be calculated using the foIIownng calculation
algorithm:-

OFCLDB = OFCLSP - (OFCLSP x AimHys / 100)
OFCLSP = Overflow control level setpoint
AlmHys = Alarm hysteresis variable

Surcharge Occurring Duration ‘

The surcharge occurring duration counter in seconds (SODTS) is updated in two second increments while
the wet well level is valid and above the overflow control level setpoint (OFCLSP). When this counter is equal
to or greater than 60 then it is reset and the surcharge occurring duration counter in minutes (SODTM) is
incremented. The surcharge occurring duration counters are not reset until the wet well level is valid and
below the stop duty pump level setpoint (StpDty). The total surcharge occurring duration counter in seconds
(SODTT) will be calculated using the following calculation algorithm:-

SODTT = (SODTM x 60) + SODTS .
SODTM = Surcharge occurring duration time in minutes
SODTS = Surcharge occurring duration time in seconds

Surcharge Imminent Alarm

The surcharge imminent alarm flag (SIAF) will be Iatched if the site is not in wet well level calibration mode
(CalPro) and the surcharge imminent digital input (Surchg) alarm condition becomes active. The alarm flag
will be unlatched after a minimum time period determined by the surcharge imminent alarm tlmer (SIAT) and
digital input alarm condition becomes inactive.

Surcharge Probable Alarm
The predicted time until surcharge less than 30 minutes alarm ﬂag (SPT<30) will be set if the site is not in wet

well level calibration mode (CalPro) , the wet well level calibration alarm inhibit timer (CalAIT) has expired, the .

wet well level is valid and above the pump start positive deadband setpoint (PSr+DB) and the predicted time

" in minutes until surcharge (SrchPT) is above zero and beIow 30. The alarm flag will be reset when any of the

following conditions occur:-

- Wet well level invalid (WWLIF)

- NOT 0 < predicted time in minutes until surcharge (SrchPT) < 30
- Wet well level below start duty pump level setpoint (StrDty)

Pump Start Positive Deadband Setpoint
The pump start positive deadband setpoint (PSr+DB) will be calculated using the followmg calculation .

algorithm:-

PSr+DB = StrDty + ((WWL20m — WWL4mA) x AimHys / 100)

StrDty = Start duty pump level setpoint

WWL20m = Wet well level analog value at 20mA

WWL4mMA =  Wet well level analog value at 4mA

AlmHys = Alarm hysteresis variable
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PROFESSIONAL SERVICES - ENGINEERING

Oxley - Archerfield Pumping Station -
FUNCTIONAL SPECIFICATION '

Predicted Time In Minutes Until Surcharge

. The predicted time in minutes until surcharge {SrchPT) is updated if the flow is valid and the wet wel level is

valid and above the pump start positive deadband setpoint and will be calculated using the following
calculation algorithm:-

SrchPT = (SuVoSP - VolNow) / VolROC

SuVoSP = Surcharge volume setpoint

VolNow = Current volume {Calculated using interpolation of tevel vs volume lookup tables)
VoIROC = Volume rate of change (Calculated using 5, minute velume change rolling average)

A divide by zero error is avoided by substituting the value with a small number (Small#) if the volume rate of
change {VoIROC} is calculated to be zero.

The predicted time in mihutes until surcharge (SrchPT} is forced to zero if the wet well level is valid and below
the start duty pump level setpoint or if the predicted time in minutes until surcharge is less than zere.

Surcharge Imminent Clamp

. The surcharge imminent clamp flag (SurchC) is set if the surcharge imminent digital input (Surchg) alarm

condition becomes active. The alarm flag will be reset after a minimum time period determined by the
surcharge imminent pumping timer {SIPmpT) and the.digital input alarm condition becomes inactive.

Surcharge Event History

The surcharge event hlstory flag, which forces the surcharge history table to record current data, WI|| be set
for one scan cycle if it is not the first RTU scan and any of the following conditions occur:-

- The wet well fevel is valid and below the overflow contro! level deadband (OFCLDB)
- Surcharge imminent clamp flag (SurchC) changes state

- - Surcharge occurring

Jump to subprocess DatTim to obtain RTU date and time when recording surcharge event history data.

The tast 250 surcharge events are recorded in the surcharge event historytabié which consists of the
following data:- '

- RTU date and time

- Surcharge volume

- Wet well [evel )
- Surcharge imminent clamp flag status
- Surcharge imminent digital input status
- Surcharge occurring alarm ﬂag status

The surcharge flow and volume is calculated if the wet well level is valid and above the overflow control level
deadband setpoint. :

Surcharge Flow
The surcharge flow rate is calculated using the wet well level as a reference and interpclation of a level vs

volume vs surcharge flow lookup table. The surcharge flow rate (SFwNow) will be caiculated using the
following calculatron algorrthm -

Y = MX + C
SfwNow = (M x WWLEGU) + C - ,
M = (F2-F1)/(L2 -L1) ' S
WWLEGU = Wet well level in engineering unrts
C = F1-(MxL1)
F2 = Surcharge flow constant at the next highest wet well level constant table record
F1 = Surcharge flow constant at the next lowest wet well leve! constant table record
= Next highest wet well level constant table record
L1 = Next lowest wet well level constant table record
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Surcharge Volume
The total surcharge volume (SurVol), which is reset on every surcharge occurring alarm {SOAF), is updated
every two seconds by integrating the surcharge flow using the following calculation algorithm:-

SurVol + (SFwNow x 2}
SFwNow . Current surcharge flow

]

2.7.1.15. Pump Station Status and Alarms
To simplify communications, the pump station alarms subprocess moves the physical /O into the internal flag

- tables. These include the following:-

- Pump power available flag (PnPwrF).(Only set if site power is available and pump power is available)
- Pump running flag (PnRunF)

- Pump station power fault flag (SPFF)

- Remote mode flag (RemotF)

2.7.2.Control
-2.7.2.1. Control Variables

The pump bearing temperature reset relay digital output. (BTRRIy) is set for one scan cycle upon power
restoration. L

The pump starl negative deadband setpoint {PSr-DB) will be calculated using the following calculatlon
algorithm:-

PSr-D8 = StrDty - ((WWL20m — WWL4mA) x AlmHys / 100)
StrDty = Start duty pump level setpoint

WWL20m: = Wet well level analog value at 20mA

WWL4AmMA = Wet well level analog value at 4mA

AlmHys = Alarm hysteresis variable

The pump stop deadband setpoint (PStpDB) will be calculated using the following calculation algorithm:-

" PStpDB = StpDty + ((WWL20m - WWL4mA) x AImHyS / 100)
StpDty = Stop duty pump level setpoint -
WWL20m = Wet well level analog value at 20mA
 WWL4AmA = Wet well level analog value at 4mA
AlmHys = Alarm hysteresis variable

The wet well level below PID control level timer (PIDTM) will be enabled when the wet well level is valid ahd
below the start PID control level setpoint (StrPID).

The surcharge imminent pumping timer {(SIPmpT) will be enabled if it is not the first RTU scan and the
surcharge imminent digital input {Surchg) alarm condition becomes inactive.

The surcharge imminent clamp flag (SurchC} is set if the surcharge imminent digital input (Surchg) alarm
condition becomes aclive. The alarm flag will be reéset after a minimum time period determined by the
surcharge imminent pumping timer {(SIPmpT) and the digital input alarm condition becomes inactive,

The aurcharge imminent positive deadband setpoint (SI+DB) will be calculated using the following calculation

-algorithm:-
SI+D8B = SulmSP + 0.1
SulmSP = Surcharge imminent fevel setpoint

The surcharge imminent negatiﬁe deadhand setpoint (S1-DB} will be calculated using the following calculation
algorithm:- ‘

SI-DB = SulmSP -0.1
; SulmSP = Surcharge imminent level setpoint
|
i
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2.7.2.2. RTU Battery Duty Cycle

The RTU-battery is periodically cycled to prevent dendrite accumulation and therefore shorter life of the
battery. This is accomplished by setting a digital output from the RTU which opens a relay supplying 240V AC

power to the RTU between 06:30 and 07:00 on a weekday. This will not occur until after a minimum time

period, set by battery delay timer (BatryT), aﬂer.power has been restored or after a minimurn time period, set
by the initialise delay timer (InitT), after the code has been downloaded.

The RTU battery duty cycle digital output (BatCyc) is set and the RTU battery fault fiag (BatFit) is unlatched
when the first power up flag (1stPwr) is reset and the time is between 06:30 and 07:00 on a weekday.

The first power up flag (1stPwr) will be set upon restoration of power. The flag is reset after a minimum time
period determined by the battery delay timer (BatryT).

An RTU battery failure flag {BatFIt) will be latched if the first initialise flag (1stIni) is reset and the time is
between 06:30 and 07:00 on a weekday and the RTU batiery duty cycle digital output {BatCyc) is reset. This
indicates the RTU battery failed to keep the RTU battery duty cycle digital output (BatCyc) set when the 240V
AC power supply was interrupted.

B

2.7.2.3. Pump Start/Stop Time Cantrol

There are operator adjustable pump start and stop time conirols sent from the IDTS in the format of HHMM

_which are calculated to produce integers in minutes past midnight. These integers are used for starting a

pump at certain times and having time periods that stop the pump from running.

Pump Timed Start _

The pump timed start flag (PTStrt) will be set for one scan cycle if the wet well level is valid and above the
pump stop level deadband setpoint (PStpDB), the pump timed stop flag (PTStop) is reset, the pump start
delay timer (PStrtT) has expired and the current time equals a timed start pump integer (StrtMn).

Pump Timed Stop. ‘

The pump timed stop flag (PTStop) is latched if the pump stop delay timer (PStopT) has expired, the
surcharge imminent clamp flag (SurchC} is reset and the current time is between the timed stop pump begin
integer (StpBMn) and the timed stop pump end integer (StpEMn). The flag is unlatched if either of the
following -conditions ocour:-

- Surcharge imminent clamp fiag (SurchC} is set

- Current time is not between the timed stop pump begin integer (SlpBMn) and timed stop pump end mteger
{StpEMN)

2.7.2.4. S|te Attention Indicator
The operator will be able to initiate and cancel the site attention :ndlcator When a site attention indication is
generated, officers on site will be reqmred to acknowledge the attention indicator and then contact the
operator.

The site attention indicator digital output (Attind) is latched by an operator generating a site attention indicator
flag (AttSet). The output is unlatched if any of the following conditions occur:-

.- Site attention indicator {AttSet) becoming reset by the operator

- Site attention indicator reset pushbutton digital input (AttRPB) being pressed
- Site attention alarm timer (AttTmr) expires

The site attention alarm timer (AttTmr} is enabled by the site attention alarm indicator digitat output (Attind).

The site attention alarm flag (AttTmF) is latched if the site attention alarm timer expires. The alarm is
unlatched when the next site attention indicator 0}utput is set.
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2.7.2.5. Local indication Lamp

Oxley - Archerfield Pumping Station

The local indication lamp digital output (Pntocl) displays the status of the pump based on the following:-

- Lamp off
- Lamp on
- Lamp fiashing

Pump stopped but available
Pump running
Pump fault
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' 2.7.3.RTU Calculations

Pump Operations

Pump Minutes Run

Total Volume Pumped

Total Inflow

Site Kilowatt Hours

Wet Well Level Rate of Change
Plant Utilisation Index

Plant Availability Index
Hydraulic Power Consumption
10 Electrical Power Consumption
11. Total Efficiency

COENOO WD~

A brief description of the above items are given below:

2.7.3.1. Pumps Operations

- The daily pump operations since midnight is incremented when the pump starts.

2.7.3.2. Pump Minutes Run

" The pump seconds run time (PnSecs) is updated in two second increments while the pump is
running. The value is used to calculate the pump minutes run time (PnMins) and the pump hours
run time (PnHrs). The operator can generate a run time reset (PnOpHR) which should be used when
the pump is replaced.

. 2.7.3.3. Total Volume Pumped

Tﬁe total volume pumped in kilolitres since the start of the year is updated in two seconds increment
calculated by integrating the inflow, if the wet well level and flow are valid, using the following calculation
aIgOrithm'

TotVol = ((FIWEGUx2)/1000) + TotVol
FIWEGU = Flow in Engineering Units

2.7.3.4. Total Inflow

The total inflow in kilolitres since the start of the year (TotInf) is updated in two second increments calculated
by integrating the inflow, if the wet well level and flow are valid, using the following calculation algorithm:-

TotInf ((Inflow x 2) / 1000) + Totinf
Inflow Inflow in engineering units

The inflow rate (Infiow) is the change in volume plus the volume pumped out of the well ‘and is updated in two
second increments calculated, if the wet welt level and flow are valid, using the following calculation

algorithm:-

Inflow - = ((VolNow - VolOlId) + (FIWEGU x 2)) / 2

VolNow = Current wet well level volume

VolOld = Previous (two seconds ago) wet well Ievel volume
FiweGU = Flow in engineering units

The wet well volume (VolNow) is calculated, if the wet well level is valid, using the wet well ievel as a
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reference and interpolation of a level vs volume VS surcharge flow lookup table and using the following
calculation algorithm:-

Y = MX +C

VolNow = (M x WWLEGU) +C

M = (V2 V1) /(L2 - L1)

WWLEGU = Wet well level in engineering units

C = V1—-(MxL1)

V2 = Volume constant at the next hlghest wet well level constant table record
V1 = Volume constant at the next lowest wet well level constant table record
L2 = Next highest wet well level constant table record

L1 =

Next lowest wet well level constant table record

-The wet well volume rate of change per minute {VOIROC) is the result of the rolling average of the last five

changes in volume per minute updated in ong minute increments, If the wet well level is valid, and is
calculated using the following calculation algorithm:-

VolROC {VolDif 4 + VolDif 3 + VolDif,2 + VolDif,1 + VolDif 0}/ 5
VolDif Wet well level volume difference

i1

2.7.3.5. Site Kilowatt Hours

* The site kilowatt hours is incremented on each pulse of the kW hour meter.

2.7.3.6. Wet Well Level Rate Of Change

The wet well level rate of change per minute (WWLROC) is updated in one minute increr'nents', if the wet well
level rate of change timer (WLROCT) has expired, and is calculated using the following calcutation
algorithm:-

WWLEGU - WREguP

WWLROC =
WWLEGU = Current wet well level in engineering units _
WREguP = Previous {one minute ago) wet well level in engingering units

The wet well level rate of change timer (WLROCT) is enabled when a pump start flag becomes inactive.
Plant Utillisation Index -

An item of plant is utilised when it is operating normally.

The plant utilisation index (Utildx), which is reset at the beginning of each month, shall be the progressive
mean average of the instantaneous plant utlllsatlon percentage (T%ULtil) and is updated every second-using
the following calculation:- :

Utitdx = TUi/ TUICNt |
TUtI = Total monthily plant utilisation factor !
TWCnt = Total monthly seconds

The total monthly plant utilisation factor (TUtIl), which is reset at the beginning of each month, shall be the
progressive total of the instantaneous plant utilisation percentage (T%WUtil) and is updated every second using
the following calculation:-

TUtil = TUtI + To%ULl

T % Utit = Instantaneous plant utilisation factor
'The instantaneous plant uullsatlon percentage (T Util) is updated every second using the following
calculation:-

u = {Capacity operating /-capacity installed) x 100

T%Util = (P1UtI + P2UtIY / 2 x 100

PnUtil = Pump operating capacity (pump running =1, pump stopped = 0)
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~ 2.7.3.7.Plant Availability Index
An item of plant is availabte when normal operation is possible and ie considered ngt available when either of
the following conditions accur:-
- Pump unavailable

- Pump station in local mode

The p1a‘nt availability index {Avlldx), which is reset at.the beginning of each month, shall be the progressive
mean average of the instantaneous pIant availability percentage (T%Aval) and is updated every second using
the following calculation:-

Avlldx = TAval f TAvCnt - ‘
TAval = Total monthly plant availability factor
TAvCnt = Total monthly seconds ,

The total monthly blant availability factor (TAval), which is reset at the beginning of each month, shall be the
progressive total of the instantaneous plant availability percentage (T%Aval) and is'updated every second
using the following calculation:-

TAval TAval + T%Aval
T%Aval Instantaneous plant availabi!ity factor

~ The instantaneous plant availability percentage (T%Aval) is updated every second using the followmg

calculation:-

A = (Capacity available / capacity installed) x 100

T%Aval = (P1Aval + P2Aval) / 2 x 100

PrAval = Pump available capacity (pump available =1, pump unavallable 0

pump station in local mode = Q)

The plant availability station outage alarm flag (StnOut} is only set if the instantaneous plant availability
percentage (T%Aval} is below the plant availability index station outage setpoint (AISOSP).

2.7.3.8. Hydraulic Power Consumption

In order to calculate the hydraulic energy supplied by a pump, it is necessary to measure the pressure
generated by the pump as well flow. For a sewerage wet well the pressure is the pump delivery pressure
(MAHD) less the wet well suction level (MAHD). -

Daily hydraulic power consumption for each pump cambination is integrated in two 'second increments when
the motor efficiency delay timer has expired, allowing the motor to reach full speed and all the input signals
are valid (flow, delivery pressure and wet well level). The integral is calculated using the following formuia:

Ph=Kx FlwxMx df

K-

= Proportional constant
Flw = Qutlet Flow (L/s)
M = Differential Pressure

= Detivery Pressure (MAHD} — Suction Pressure (MAHD)
dt = Integration time (hours)

2 sf 3600 {s/hr)
To calculate the total power for the day; the integral is accumulated using the following calculation:

PWHy: PWHytn +Phr

Pw Hy, =Hydraulic Power consumption for the current day

t-n - = Previous Hydraulic power consumption for the current day
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2.7.3.9. Electrical Power Consumption

- Power consumption shall be calculated by integrating the motor power (kW) over the operating time.

Daily power consumption for each pump combination is integrated in two second increments when the motor
efficiency delay timer has expired, allowing the motor to reach full speed and the motor power is valld The
integral is calculated using the following formula:

Pe =P x dt
P = Motor Power (kW)
Dt = Integration Time ( Hours)
=2s/3600 (s/hr)
To calculate the total electrical power for the day, the integral is accumulated using the following calculation:

Pw El, = Pw El,, + Pe,

PwEl, = Electrical Power consumption for the current day
t-n = Previous electrical power consumption for the current day

2.7.3.10. Total Efficiency

The total efficiency will be calculated using the ratio between the hydrauhc power consumptlon and the
electrical power consumption.

Daily efficiency (Effn) is updated in two second increments if after a time delay expires, set by the pump_ A
motor efficiency delay timer (PnEffT) allowing the motor to reach full speed, and the daily electrical efficiency
is not zero, using the following calculation:-

_ (PwHy,)
~ (PwEL)

x100

2.7.3.11.  Well Spray Water Control
The spray water unit will operate based on the Spray Water selector switch via the RTU. In the off position,

‘the output spray water control is de-energised. In the Auto position, the spray water control will be
continuously energised.
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2.7.4.Wet Well Level Calibration

Due to the reliance on the wet well level being calibrated correctly, regular periodic checks should‘ be
performed. This is accomplished by the operator remotely generating a wet well level calibration start
request. Once a wet well level calibration is initiated, the following sequence shall occur:-

- The sequence shall not commence until the pumps have stopped after pumping the wet well level to the-
stop duty pump level setpoint (StpDty)

- Normal controls and related wet well level alarms shall be inhibited and the pumps shall be stopped

N

- The wet well level will increase until the surcharge imminent electrode is reached. The wet well level shall
then be compared against the known level of the surcharge imminent electrode and an alarm shall be
generated if the level is not within 100 mm of the known surcharge imminent electrode level.

- The pump shall start.

- Normal wet well level alarms shall remain inhibited for-a minimum time delay to allow the wet well level to
fall. ‘

_ - Control and associated alarms shall then return to normal.
2.7.4.1. Wet Well Le\)el Calibration Start Request

The wet well level calibration start request flag (CalStr) is latched if the pump station is in remote mode, the
operator is not inhibiting wet well level calibration (CalOpl) and the operator generates a remote wet well level
calibration start request flag (CalRSr).The start request flag is unlatched when any of the following conditions
occur:- .
- Local mode is selected ' -

- - Wet well level is valid and above the surcharge imminent positive deadband setpoint (SI+DB)
- Surcharge imminent clamp flag (SurchC) is set
- Wet well level calibration in progress exceeded eight hours alarm ﬂag (CaIAb8) is set .

. - RTU battery-duty cycie digital output (BatCyc) is set

- The operator inhibits wet well level calibration (CalOpl)
- Wet well level is invalid :

2.7.4.2. Wet Well Level Calibration Local Inhibit

Wet well |eve| cal|brat|on local inhibit flag (CalLIn) i is latched if the wet well level calibration start request flag
(CalStr) is set and the station is switched to local. The local inhibit flag is unlatched when the statlon is
switched to remote

2.7.4.3. Wet Wéll Level Calibration In Progress

The wet well level calibration in progress flag (CalPro) is latched if the wet well lIevel calibration start request
flag is set and the wet well level is valid and below the stop duty pump level setpoint (StpDty) and neither -

pump is running. The flag is unlatched when the wet weli level calibration start request flag is reset.
)

2.7.4.4. Wet Well Level Calibration Abort After Eight Hours

The wet well level calibration abort after eight hours alarm flag (CalAb8) is latched after the wet well level
calibration in progress flag has been set for longer than the eight hour time period determined by the wet well
level calibration alarm timer (CalAT). The alarm flag is unlatched when the wet well level calibration start
request flag (CalStr) is set.
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2.7.4.5. Wet Well Level Calibration Fault

The wet well level calibration faultlflag' (CalFlt) is latched if it is not the first RTU scan and the wet well level
calibration is not local inhibited, not aborted and not longer than eight hours and either of the following
conditions occur:- :

- Wet well level calibration in progress flag (CaIPro) becomes reset and the wet well calibration level is below
the surcharge imminent negative deadband setpoint (S1-DB)

- Wet well level calibration in progress flag (CalPro) is set and the wet well calibration level rises above the
surcharge immiinent positive deadband setpoint (SI+DB)

The fault flag is unlatched when the wet well level calibration start request flag (CalStr) is set.

~ 2.7.4.6. Wet Well Level Calibration Aborted.
The wet well level calibration aborted fiag (CalAbt) is latched if the wet well level calibration start request flag
(Calstr) is set and any of the following conditions occur:-
- RTU battery duty cycle digital output (BatCyc) is set
- The operator inhibits wet weill level calibration (CalOpl)
- Wet well level is invalid

The aborted flag is unlatched when the wet well level-calibration start reqUest flag (CalStr) is set.

2.7.4.7. Wet Well Level Calibration Alarm Inhibit Timer

The wet well level calibration alarm inhibit timer (CalAIT) will be enabled when either of the following
conditions occur:-

- Wet well level callbratnon in progress flag (CalPro) beomes reset and the wet well Ievel is valid and above
the surcharge imminent negative deadband setpoint (SI-DB)
- Wet well level calibration fault flag (CalFIt) becomes set

The calibrated wet well level (CalLVl) is recorded.

2.7.5.Midnight Process
At midnight following data is recorded into the daily history table and then a transmit is initiated:- -

- Total daily pump minutes run (PnMinD)

- Total daily volume pumped (TotVoD)

- Total volume pumped yesterday (VolYdy)

- Plant utitisation index (UtlidD)

- Plant availability index (AvildD)

- Total daily site power consumptlon (kWHrDy)

After the transmit routine has com_pleted the following values are reset:-

- Total daily pump operations (PnOpDy)

~ - Total daily number of transmissions (TxmtDy)

- Total daily hydraulic power consumption (PwHyn)
- Total daily electrical power consumption (PwEIn)

If it is the beginning of a new year the following values are reset:-

- Total volumé pumped (TotVol)
- Total inflow (TotInf)
- Total site power consumption (kWHrs)
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2.7.6.Record

2.7.4.8. Monitoring Change of State
A burst transmission, which updates the SCADA system with the latest data, shall be initiated by setting the
request to transmit flag (TxFlag) when either of the following conditions occur:-

- Change of state of a digital alarm flag being sent to IDTS
- Percentage change in value of the following analog values being sent to IDTS:-

- Wet well level
- Flow

Once the request to transmit flag (TxFlag) has been set, the change of state monitoring Subprocess shall
cease until one scan cycle delay, set by the monitor delay flag (MonFIg) being reset, after the transmission
has occurred.

To burst any information it must be in the form of an integer. To monitor the change of state the digital flags
are moved into integer values. These integer values are compared to the value of the integers from the
previous transmission.

2.7.7.Event History A ,
The event history tables will be updatéd when either of the following conditions occur:-

- Request for transmission flag becomes set .
- Maximum time period since last update determined by the event timer (EvTim) expires

There are two tables for each history point, each consisting of 250 rows, which make up the event history -
tables that are contmuously overwritten and record the last 500 events. '

Upon updating the event history table the following information is stored:-

- Date

- Time -

- Level .

- Alarm words consisting of 16 bits.

"Any value exceeding 32767 will be displayed in twos complement.

2.7.8.Transmission Timers

To prevent congesiion and a monopolising by a single RTU of the Motorola trunk radio network there is a
delay before retransmissions of data can occur.

The daily number of transmissions from the site will be recorded in the total daily number of transmissions

. counter (TxmtDy). The number of transmissions over specific time periods will be recorded in the number of

transmissions counter (TxCnt) and is reset if either of the following conditions occur:-
- High transmission flag (TxHigh) is reset and the transmission minimum timer (TxMinT) expires
- High transmission flag (TxHigh) is set and the transmission maximum timer (TxMaxT) expires

_ The high transmission flag (TxHigh) is latched if the site transmits more frequently than the transmit
maximum setpoint (TxMxSP) within the time period determined by the transmission minimum timer (TxMinT).

This flag is unlatched if the site transmits less frequently than the transmit maximum setpoint (TxMxSP)
‘within the time period determined by the transmission maximum timer (TxMaxT). The result of the high
transmission flag (TxHigh) being set is to increase the minimum delay between transmissions from the time
period determined by the transmission delay minimum timer (TxDyMn) to the time period determined by the
transmlssmn delay maximum timer (TnyMx)

The transmission minimum timer (TxMinT) will be enabled upon timer expiring.

The transmission maximum timer (TxMaxT) will be enabled if either of the following conditions occur:-

- Transmission maximum timer (TxMaxT) expires
- High transmission flag (TxHigh) is set
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2.7.9.Transmission '

The Motorola RTU will communicate with IDTS using burst sequences to transmit data. Bursting requires a

row of data to be sent at a time, the relevant data to be sent will be moved to the appropriate burst table rows
‘and transmitted. After transmitting the information, all the current values are transferred into the previous

value variables for comparison of the next change of state.

To communicate the burst routlne requires the use of a destination site (Bsite), which could, elther of the
following:- ,

- Cullen Avenue

- Brisbane Administration Centre (BAC)

The alternative destination site will be selected upon detection of a communications fail flag (ComFal).

The Motorola RTU mternally generated communications fail flag (ComFal) is set if a data burst is sent
towards a control center and no central acknowledge (ACK) is returned. This flag is reset upon successful
communication.

The RTU retries the primary communications link (Cullen Avenue) and resets the communications fail flag
(CompFal) after a time period determined by the communication failure timer (ComFT) expires.

The communication failure timer (ComFT) will be enabled if the communications fail flag (ComFal) is set.

2.7.10. Outputs

All physical outputs are scanned in the code and are not updated until the SCAN function is called.
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3. RTU I'nput/Output List

| The following I/O is associated with Archerfield Street Motorola RTU.

Digital Input Card No.1I - Slot 1
ADDRESS MNEMONIC

DI |
DI2
DI 3
D14
DI 5

DI6

D17
DI8
DI9
DI 10
DI 11
DI 12
D113
DI 14
D115
R D116

P1Pwr
PIMPUT
P1SrPB
PI1SpPB
P1EStp
PIMIO
P1LRst
P1Run
PIMPUA
Spare
P1VSD
PIRfIx
Spare
NoFlow
Remote
AttRPB -

DESCRIPTION

Pump No.1 Control Circuit Power Available
Pump No.1 MPU Trip

Pump No.1 Start Pushbutton

Pump No.1 Stop Pushbutton

Pump No.l Emergency Stop Pushbutton
Pump No.l Moisture In Oil

Pump No.1 Local Reset Pushbutton

Pump No.1 Running

Pump No.1 MPU Alarm Trip

Pump No.1 V/S Drive Fault
Pump No.1 Reflux Micro Switch

Pump Station — No flow Alarm
Site Local/Remote
Site Attention Alarm Reset Pushbutton

Digital Input Card No.2 - Slot 2
ADDRESS MNEMONIC

DIl
DI2
DI3
D14
DIS
Dl 6
D17
DI 8
D19
D110
DI 11
D112
D113
DI 14
DI 15
DI 16

P2Pwr
P2MPUT
P2SrPB
P2SpPB
P2EStp
P2MIO
P2LRst
P2Run
P2MPUA
Spare '
P2VSD
P2Rflx
Spare
Sprwtr
StPwr
Surchg

DESCRIPTION

Punip No.2 Control Circuit Power Available
Pump No.2 MPU Trip

Pump No.2 Start Pushbutton

Pump No.2 Stop Pushbutton

Pump No.2 Emergency Stop Pushbutton
Pump No.2 Moisture In Oil

Pump No.2 Local Reset Pushbutton

Pump No.2 Running

Pump No.2 MPU Alarm Trip

Pump No.2 V/S Drive Fault
Pump No.2 Reflux Micro Switch

Spray Water N
Site Attention Alarm Reset Pushbutton
Surcharge Imminent Alarm

Digital Input Card No.3 - Slot 3
ADDRESS MNEMONIC

DI1
DI2
DI3
Dl 4
D15
DI6
DI 7
DI8
D19
DI 10
D111
DI 12
DI 13
DI 14
DI 15
DI 16

)

P3Pwr
P3SrPB
P3SpPB
P3EStp
P3MIO
P3LRst
P3Run
P3VSD
P3Asel
Spare
Spare
P3Rflx
Spare
Spare
CPI1Rst
CP1Pwr

DESCRIPTION

Pump No.3 Control Circuit Power Available.

Pump No.3 Start Pushbutton

Pump No.3 Stop Pushbutton

Pump No.3 Emergency Stop Pushbutton
Pump No.3 Moisture In Oil

Pump No.3 Local Reset Pushbutton

Pump No.3 Running : .
Pump No.3 V/S Drive Ready (Fault)
Pump No. 3 V/S Drive Auto Selected

Pump No.3 Reflux Micro Switch

CP No.1 Alarm Reset
CP No.1 Power Available
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LED OFF
Unavailable
Fault
Not Pressed
Pressed
Pressed
Fault
Not Pressed
Stopped
Fault

Fault
Open

Not No Flow
Local
Not Pressed

LED OFF
Unavailable
Fault
Not Pressed
Pressed
Pressed
Fault
Not Pressed
Stopped
Fault

Fault
Open

Off
Fault’
Surcharge

LED OFF
Unavailable
Not Pressed
Pressed
Pressed
Fault
Not Pressed
Stopped

" Fault

Not Auto

Open

Not Reset
Not Available

Oxley - Archerfield Pumping Station

LED ON
Available
No Fault
Pressed
Not Pressed
Not Pressed
No Fault
Pressed
Running
No Fault

No Fault
Closed

No Flow
Remote
Pressed”

LED ON
Available
No Fault
Pressed
Not Pressed
Not Pressed
No Fault
Pressed
Running
No Fault

No Fault
Closed

Auto
No Fault
Clear

LED ON
Available
Pressed
Not Pressed
Not Pressed
No Fault
Pressed
Running
No Fault
Auto

Closed

Reset
Available
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Digital Output Card No.1 - Slot 4

ADDRESS MNEMONIC

DO 1 P1Fwd
DO 2 P1Rset
DO 3 Pl1Auto
DO 4 Spare

DO 5 P1RunP
DO 6 P1Locl
DO 7 P1CFan
DO 8 Spare

DO 9 P3RunP
DO 10 P3Locl
DO 11 P3Auto
DO 12 P3Rset
DO 13 V40pnC N
DO 14 V45CIsC
DO 15 V750pnC
DO 16 V75CIsC

Digital Output Card No.2 - Slot 5

ADDRESS MNEMONIC

DO 1 P2Fwd
DO 2 P2Rset

- . DO3 P2Auto
DO 4 Spare
DOS P2RunP
DO 6 P2Locl
DO 7 P2CFan
DO 8 Spare
DO 9 ~ Spare
DO 10 Attind
DO 11 WSprOn
DO 12 OxInOn
DO 13 BatCyc
DO 14 CPIDE
DO 15 . CPiRef
DO 16

CP1AIm

DESCRIPTION

Pump No.1 V/S Drive Forward
Pump No.1 V/S Drive Reset
Pump No.1 V/S Drive Auto

Pump No.1 Run
Pump No.1 Status Indication
Pump No.1 Cooling Fan

Pump No.3 Run

Pump No.3 Local Indication
Pump No.3 V/S Drive Auto
Pump No.3 Reset V/S Drive
V450 — Open Valve )
V450 — Close Valve

V750 — Open Valve”

V750 —- Close Valve

- DESCRIPTION
Pump No.2 V/S Dnive Forward
Pump No.2 V/S Drive Reset
Pump No.2 V/S Drive Auto

Pump No.2 Run
Pump No.2 Status Indication
Pump No.2 Cooling Fan

Site Attention Indicator
"Spray Water Control

Oxygen Injection Control
RTU Battery Duty Cycling
CP No.l De-energise Rectifier
CP No.1 Connect References
CP No.1 Alarm Indication

Analog Input Card No.1 - Slot 6

ADDRESS MNEMONIC

All ~ WWLevi
Al2 P1Pres
Al3 P2Pres
Al4 Flow
AlS PIKW
Al6 ‘P2KW
Al7 P1Amps
Al 8 P2Amps

Analég Input Card No.2 - Slot 7

ADDRESS MNEMONIC

All P3Pres
Al2 P3Amps
Al3 P3KW
Al4 Spare
AlS Spare
Al 6 Spare
Al7 Spare
Al8 Spare

DESCRIPTION

. Wet Well Level

Pump No.I Delivery Pressure
Pump No.2 Delivery Pressure
Pump Station Delivery Flow
Pump No.1 Power

Pump No.2 Power

Pump No.1 Current

Pump No.2 Current

DESCRIPTION

" Pump No.3 Delivery Pressure
Pump No.3 Current
Pump No.3 Power

Analog Output Card No.l - Slot 8

ADDRESS MNEMONIC

AO 1 PISPC
AO2 P2SPC |
AO3 P3SPC
AO4 Spare
Draft 2

DESCRIPTION

Pump No.1 Speed Control
Pump No.2 Speed Control
Pump No.3.Speed Control

May 2001

‘ C:\DOCUMENTS AND SETTINGS\PM7BW\LOCAL SETTINGS\TEMP\FUNCSPEC(A).DOC

Q-Pulse |d TMS958

Active 10/12/2014

Oxley - Archerfield Pumping Station

LED OFF LED ON
Not Enabled Enabled
Reset - Not Reset
Not Auto Auto
Stop Start
Off On
Stop Start
Stop Start
off On
Local Auto
Not Reset Reset
Not Open Open
Not Close " Close
Not Open Open
Not Close Close

LED OFF LED ON
Not Enabled Enabled
Reset Not Reset
Not Auto ' Auto
Stop Start
Off On
Stop Start
Not Enabled Enabled
Not Enabled Enabled
Not Enabled Enabled
.Opén ) Close
Energized De-Energized
Disconnect Connect

off On

ENGINEERING UNITS
4mA =-525m 20mA=4.55m .

4mA=0m 20mA =40 m v
4mA=0m 20mA = 40m
4mA =01Us 20mA = 800 Vs
4mA =0 kW 20mA =135 kW
4mA =0 kW 20mA = 135 kW
4mA=0A 20mA =240 A
4mA=0A 20mA =240 A
ENGINEERING UNITS
dmA=0m 20mA =40 m
4mA =0 A 20mA =240 A
4mA =0 kW 20mA = 135 kW

ENGINEERING UNITS

4mA=0% 20mA =100 %
4mA=0% 20mA =100 %
4mA=0% 20mA =100 %
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PROFESSIONAL SERVICES - ENGINEERING
FUNCTIONAL SPECIFICATION

Digital Input Card No.4 - Slot 9

ADDRESS MNEMONIC DESCRIPTION
: DI | V45FOpn V450 Valve Fully Open
DI 2 V45FCsd V450 Valve Fully Closed
* DI3 V45FIt V450 Valve Fault
DI 4 Spare
. DI S Spare /
‘ DI 6 Spare
D17 Spare
DI 8 Spare
’ DI9 V75FOpn V750 Valve Fully Open
) D110, V75ECsd - V750 Valve Fully Closed
‘ DI, V75FIt _ V750 Valve Fault
[ DI 12 Spare
. DI13 Spare
DI 14 Spare 3
| DI'lS Spare
DI 16 Spare
t
|
| Epiet—a
|
|
1
|
!
1
i
|
1
Draft 2 May 2001
CADOCUMENTS AND SETTINGS\PM7BW\LOCALVSETTINGS\TEMP\FUNCSPEC(A).DOC
Q-Pulse Id TMS958 Active 10/12/2014

LED OFF LED ON
Not Fully Open . Fuily Open
Not Fully Closed Fully Closed
Not Fault Fault

Not Fully Open  Fully Open
Not Fully Closed Fully Closed
Not Fault Fault

Oxley - Archerfield Pumping Station

Page: 40
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PROFESSIONAL SERVICES - ENGINEERING . Oxley - Archerfield Pumping Station

FUNCTIONAL SPECIFICATION

=S ATTACHMENTS

Draft 2 May 2001

CADOCUMENTS AND SETTINGS\PM7BWALOCAL SETTINGS\TTEMPAFUNCSPEC(A}.DOC
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PROFESSIONAL SERVICES - ENGINEERING ) Oxley - Archerfield Pumping Station
FUNCTIONAL SPECIFICATION ' .

System Curves

A50m:- B ” | . /,/
45m?f.\ » : : :

4

AL N . . . k
45( mm R|smg Maln. ) / ‘
N A | A (l/

Head

0ls 100 L/s 200 L/s /300 L/s 400 L/s 500 L/s 600 L/s ' 700 L/s 800 L/s 900 L/s

Draft 2 | May 2001 Flow Rate Page: 43

C\DOCUMENTS AND SETTINGS\PM7BWALOCAL SETTINGS\TEMP\FUNCSPEC( ).DOC

Q-Pulse Id TMS958 L ) _ Active 10/12/2014 _ . ' : Poge % of 321



Q-Pulse |d TMS958

S-P254 Boundary Road Archerfield SPS A_rcherfield>Pur:n;‘) S‘To-fics.n U_pgroae OM Monuol- 7

Active 10/12/2014

Page 97 of 321

-




SP254 Boundary Road Archerfield SPS Archerfield Pump Station Upgrade OM Manual

Q-Pulse Id TMS958 Active 10/12/2014 Page 98 of



SP254 Boundary Road Archerfield SPS Archerfield Pump Station Upgrade OM Manual

Q-Pulse Id TMS958 Active 10/12/2014 Page 99 of




SP254 Boundary Rodd Archerfield SPS Archerfield Pump Station Upgrade OM Manual

COMMON LOGIC Pty Ltd

Electrical Manual
Specialist Electrical Contractors

Subject: Archerfield Pump Station Upgrade Sheet: 4 Section
: . o Of: 8 1

Page Reyision No: 1 Date: 10/03/03 Manual Issue No: 1 Date: 10/03/03
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Authorised By: Grant Kerr

Jg86mc01.doc

/

Q-Pulse Id TMS958 Active 10/12/2014 . B Page 100 of 321




Q-Pulse |d TMS958

SP254 Boundary Road Archerfiela SPS ;A\rcherfiéld Pump Station U‘pg_r‘oc_lé OM Mé}r?uo‘l 7

Active 10/12/2014 .

Page 101 of 321




SP254 Boundary Road Archerfield SPS Archerfield Pump Station Upgrade OM Manual

al

Brisbane ==
f L —
Water |==

n@ Chty

- Oxley-Archerfield (Aerodrome

- (SP25 B
SEWAGE PUMP STATION - UPGRADE

1 . DRAWING LIST FOR ELECTRICAL DRAWINGS )
DWG N°. TITLE ) SUPERSEDES OWG N° - {Filename)
. 486/5/7-PE031 COVER SHEET N
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; T 7 I 3 I . r I : I 7 I = 7 i " I 7 | 7 5 s " I % I z
'Y A
EAE(IJ_E FROM 10 TYPE SHZE LENGTH REMARKS
" [Tiswern 11KV /415 TRANSFORMER LV SIDE [RED PHASE) PUMP STARTER SWITCHEOARD PVC/PVC Cxb00mm?
T1-SWB-PiB 11KV /4159 TRANSFORMER LV SIDE IRED PHASE) PUMP S TARTER SWITCHBOARD PVL/PVC 1Cxb00mm?
_ | ti-swe-p2a 1KV /L15Y TRANSFORMER LV SIDE [WHITE PRASE} PUMP STARTER SWITCHBOARD PYC/PVC Cxb00mm2
T1-SWB-PZB 1KV /4, 15V TRANSFORMER LV SIDE [WHITE PHASE} PUMP STARTER SWITCHBOARD PVC/PVC x4 00mm?
TI-SWB-P3A 1KV /415V TRANSFORMER LV SIDE {BLUE PHASE) PUMP STARTER SWITCHEOARD PYC/PVC x4 00mm2
¢ [ Ti-swe-p3s 1KV /4 15V TRANSFORMER LV SIDE (BLUE PHASE) PUMP STARTER SWATCHEQARD PYC/PVC 1Cxe00mm2
i T1-SWB-N 19KV /4 (5V TRANSFORMER LV S(DE {NEUTRAL! PUMP S TARTER SWITCHEOARD PYC/PVC x4 00mm2
I 11KV /2 15V TRANSFORMER LV SIDE {EARTH] PUMP STARTER SWITCHEOARD | PVC/PVC 1Cx120mm?
' o
l PPI-PI PUMF No.1 STARTER PUMP No.1 V/S ORIVE PVC/PVL 3C-E 185mm2
Ii . Leerip2 PUMP Na.1 STARTER PUMP No.1 V/$ ORIVE PVC/PVC 3C-E 185mm2
! PPI-PIA PUMP Na.1 STARTER PUMP No.1 PVC/PVC L 50mm2 SUPPLIED WITH PUMP
; PPI-PI8 PUMP Na.1 STARTER PUMP No.1 PVC/PVC 4 50mm2 SUPPLIED WITH PUMP
| L
; PPI-CI - PUMP Na.1 STARTER PUMP No.1 PVL/PVC 4C 1mm2 SUPPLIED WITH PUMP
; PPI-C2 PUMP Na 1 STARTER PLC SECTION PVC/PVC 12C 1.5mm2
! o { pPi-C3 PUMP No.1 STARTER PLC SECTION PVC/PVC 15C 1.5mm2
: PP1-PLC -1 PUMP No.1 STARTER PLC ANALOG INPUT SLOT 7 DEKORON 1PR O/A SCRN
- PP1-PLC-2 PUMP No.1 STARTER PLC ANALOG QUTPUT SLOT 8 DEKORON 1PR /A SCRN
: ~ | prz-pi PUMP No.2 STARTER PUMP Na.? V/S DRIVE PVC/PVC 3C.E 185am2
: PP1-P2 PUMP No.2 STARTER PUMP Na.2 V/S DRIVE - PVL/PVC 3C.E 185mm2
PP1-P3A PUMP No.Z STARTER PUMP Na.2 PVL/PYC LC 50mm? SUPPLIED WITH PUMP
“ “ [eprrm PUMP No.2 STARTER PUMP No.2 PVC/PVC 4C 50mm? SUPPLIED WITH PUMP
VR RS FUMP Na.2 STARTER PUMP Na.2 PVC/PVC 4C 1mm? SUPPLIED WITH PUMP
‘ PP2-(2 PUMP Na.2 STARTER . PLC SECTION PVC/PVC 12 1.5mm?
! PP2-(3 PUMP Na.2 STARTER PLC SECTION PVL/PVC 15C 1.5mm2 .
| ¢ | PP2-PLC1 PUMP Na 2 STARTER PLC ANALOG INPUT SLOT 7 DEKORON _PR 0/A SCRN -
; //Fﬁ-ﬁc\gv ’Wgﬁmm\vmv e PLC ANALOG QUTPUT SLOT 8 ' DEKORON. —HRR O/ SER—
; | - N PN N V S
; — | pri-pi PUMP No.3 STARTER PUMP No.3 /S DRIVE ™ PVC/PVC 3C+E 185mm? POWER TO VSOl \
X ‘PP3-P? PUMP No.3 V/S DRIVE PUMP No.3 STARTER PVC/PVC 3C-ESCRN 185mm? {VSD LOAD SIDE) \
F PP3-P3A PUMP Na.3 STARTER PUMP No.3 MOTOR PVC/PVC 4C S0mm2 SUPPLIED WITHPUMP ™
== | ppacpis PUMP No.3 STARTER " PUMP No.3 MOTOR PVC/PVC 4C 50mm? SUPPLIED WITH PUMP \
: PP3-C1 PUMP No.3 STARTER PUMP No.3 MOTOR PVC/PVC 12 1mm2 SUPPLIED WITH PUMP |
' | pe3caa PUMP No.3 STARTER PLC SECTION DEKORON HPR 0/A SCRN /
PP3-(2b PUMP No.3 STARTER PLC SECTION PVC/PVC 10C 1mm2 N\
PP3-C2c PUMP No.3 STARTER PLC SECTIDN DEKORON PR SCRN \
' a | Pr3-c3 PUMP Na.3 V/S DRIVE PLC SECTION DEKQRON 10PR SCRN + 0/A SCRM /
PPI-Cia PUMP Na.3 V/S DRIVE PUMP No.3 STARTER PVC/PVC 10C 1mm2 /
nJ_PPa-ce PUMP No.3 V/S DRIVE PUMP No.3 STARTER DEKORON IPR SCRN [
L = ¥ va-cs 450 VALVE Vi PLL SECTION DEKORGN 3PR 0/A SCRN /
* VI-C6 750 VALVE V7 PLC SECTION DEKORON PR 074 SCRN S
Vi-(7 450 VALVE V4 PUMP No. 3 STARTER PVC/PVC 3C+E tmm2 /T
; " vr-c 750 VALVE V7 PUMP No. 3 STARTER ] PVC/PVC 3C-E Imm2 R S
;
L | THIS DRAMING HAS BEEN REPRODUCED FROM ORG, 486/7/7-PECOOLOE
i ) ALL ITEMS DELINEATED BY REVISION (LOUDS ARE MODIFICATIONS. ~y
'
f \ SUPERSEDES DRG. 486/7/7-PECO040E ISSUED FOR CONSTRUCTION )
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1] 2 3 [ 5 [ ? L 9 ° n n 17 "® 5 1%
j | I | [ | | i | | [ I | | .
CABLE
No FROM T0 TYPE SIZE - LENGTH REMARKS
75109 REFLUX VALVE LIMIT SWITCH 25109 PLC DIGIN SLOT 2 PVC/PVC 20+E 15mm2
75209 REFLUX VALVE LIMIT SWITCH 252 PLC DIGIN SLOT 3 | pvaevc 20+E 1.5mm2 PR
125309 REFLUX VALVE LIMIT SWITCH 25309 PLC DIGIN SLOT & PVC/PVC | 2ce15mm2 )
COM-PLT-1 VOLTAGE TRANSDUCER RED PHASE- S A AL PLCANALOG INPULSERTS MDERORIN N~ ~BR orascar—"—"
(OM-PLC-2 VOLTAGE TRANSDUCER WHITE PHASE PLC ANALOG INPUT SLOT 6 DEKORON PR O/A SCRN
COM-PLC-3 - VOLTAGE TRANSDUCER BLUE PHASE PLC ANALOG INPUT SLOT 6 DEKORON PR O/A SCRN -
LTS01 MULTITRODE RELAY LTS01 PLC DIGIN SLOT 2 DEKORON 1PR 0/A SCRN
LTSOIP MULTITRODE RELAY LT501 240VAC DISTRIBUTION BOARD DB1 PVC/PVE 2C+E 1.5mm2°
L1500 VEGAMET LEVEL UNIT LT500 PLC ANALOG INPUT SLOT 6 DEKORON 1PR 0/A SCRN
LTS00P VEGAMET LEVEL UNIT LT500 2LVDC DISTRIBUTION V/S DRIVE SW. BOARD | DEKORDN 1PR 0/A SCRN _
FE600 MAG FLOW METER FE600 MAG FLOW CONVERTER FIT600 SPECIAL F&P CABLE
FIT600 MAG FLOW METER FIT600 PLC ANALOG INPUT SLOT 7 DEKORON 1PR 0/A SCRN
FE600P MAG FLOWMETER CONVERTER FIT600 MAG FLOWMETER FE600 PVL/PVC 20+ 1.5mm2
FIT600P MAG FLOWME TER CONVERTER FIT600 240VAC DISTRIBUTION BOARD DB2 (/8 023 PVC/PVC 20+€ 15mm2
DB2-0X-1 2L0VAC DISTRIBUTION BOARD DB2 (/B Q24 OXYGEN INJECTION PANEL PVC/PVC 2.€ 2.5mm2
DB2-WELD-5/0 2L0VAC DISTRIBUTION BOARD DB2 (/B Q26/27/28 3 PHASE WELDING SOCKET QUTLET
DB2-GPO-1 2LOVAC DIS TRIBUTION BOARD DB2 (/B Q29 10A G.P.0. No.1 PVC/PVC 20+E 250m2
DB2-GPO-2 240VAC DISTRIBUTION BOARD DB2 (/8 Q30 10A G.P.0. No.2 i PVC/PVC 20+E 25mm2
DB2-GPO-3 240VAC DISTRIBUTION BOARD DB2 (/B Q31 ‘ 15A G.P.0. No.3 PVC/PVC 20+E 250m2
DB2-GPO-4 2L0VAC DISTRIBUTION BOARDDBZ C/BA3Z _—— —~~—~ —~~JSASRANo L~ PVC/PVC | e asam2 )
DB2-RM450 240VAC DISTRIBUTION BOARD DB2 (/B Q13 VALVE RM&50 M S -7V 1T 3CGEYSRARTY \
DB2-RM750 2L0VAC DISTRIBUTION BOARD DB2 (/B Q14 VALVE RM150 PVC/PVC 3C+E 1.5mm2 {
DBZ-SUMP PUMP | 240VAC DISTRIBUTION BOARD DB2 (/B Q49 SUMP PUMP PVC/PVC TBA. I

SUPERSEDES DRG. 486/7/7—PECO041E

NOTES:
1} THIS DRAWING HAS BEEN REPRODUCED FROM DRG. 486/7/7-PECOOLIE ™
ALL ITEMS DELINEATED BY REVISION CLOUDS ARE MODIFICATIONS!
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T T 7 T 3 T . i ‘ T 7 | 7 ' 3 | 0 | 0 | a 1 ] T D | = 0
r j )
CABLE FROM 10 TYPE SIZE LENGTH ) REMARKS
. No.
DB2-LF1-P 2L0VAC DISTRIBUTION BOARD DB2 (/B Q25 ' LIGHT FITTING LF1V/S DRIVE CUBICLE PVC/PVC 2C+E 2.5mm2
LF1-LF2-P LIGHT FITTING LF2 AT OXYGEN VESSEL LIGHT FITTING LF1V/S DRIVE CUBICLE PV(/PVC 2C+E 2.5mm2
— | DBZ-LF3-P 2L0VAC DISTRIBUTION BOARD D82 (/8 425 LIGHT FITTING LF3 STARTER CUBICLE PVC/PVC 20+E 2.5mm?2
- LFI-LFL-P -LIGHT FITTING LF4 PUMP STATION LIGHT FITTING LF3 STARTER CUBICLE PVC/PVC 20+E 2.5mm2
LF4-LFS-P LIGHT FITTING LF& PUMP STATION LIGHT FITTING LFS VALVE PIT PVC/PVC 20+E 2.5mm2
® | LFS-LF6-P LIGHT FITTING LF6 FLOWME TER PIT LIGHT FITTING LF5 VALVE PIT PVC/PVC 20+E 25mm2
LF&-LF7-P LIGHT FITTING LF6 FLOWMETER PIT LIGHT FITTING LF7 VALVE PIT PVC/PVC " 2C+€ 2.5mm2
LF7-LF8-P LIGHT FITTING LF8 OXY-INJECTION PIT LIGHT FITTING LF7 VALVE PIT PVC/PVC 2C+E 2.5mm2
| oBi-cP1 2L0VAC DISTRIBUTION BOARD DB1 (/B Q1 CATHODIC PROTECTION No.1 "PV/PVC 20+E 15mm2
D82-(P2 2L0VAC DISTRIBUTION BOARD DB2 Q22 CATHODIC PROTECTION No.2 PVC/PVC. 2C+E 1.5mm?
< | pr-an CATHODIC PROTECTION Na.1 ANODE No.1 PVC/PVC 2C+E 1.5mm?
(P1-AN2 CATHODIC PROTECTION No.1 ANQDE No.2 PVC/PVC 20+E 15mm2
(P3-PP1A CATHODIC PROTECTION No.1 PUMP No.1 ' PVC/PV(C 20+E 1.5mm2
L. | cp1-PP1B CATHODIC PROTECTION No.1 PIPE No.1 PVC/PVC 20+E 1.5mm2
(P1-PP2A CATHODIC PROTECTION No.1 PUMP No.2 PVC/PVC 2C+E 1.5mm2
(P1-PP28 CATHODIC PROTECTION No.i PIPE No.2 PVC/PVC 2C+E.1.5mm?2
(P1-PP3A CATHODIC PROTECTION No.1 PUMP No.3 PVC/PV( 2C+€ 15mm?
(P1-PP3IB CATHODIC PROTECTION No.1 PIPE No.3 PV(7PVC 2C+E 1.5mm2
(P2-AN1 CATHODIC PROTECTION No.2 SACRIFICAL ANODE PVC/PVC 20+€ 15mm2
E CP2-TPIA CATHODIC PROTECTION No.2 TEST POINT No.1 PVC/PVC .| 1CORE t6mm2 BLACK COLOUR
(P2-T818 CATHODIC PROTECTION No.2 TEST POINT No.1 PVC/PVC "1 CORE 6mm2 BLACK COLOUR
. [ pe-TPic CATHODIC PROTECTION No.2 TEST POINT No.t PVC/PVC 1CORE 6mm? GREEN COLOUR
(P2-TP? CATHODIC PROTECTION No.2 TEST POINT No.2 PVC/PVC 1 CORE 6mm2 GREEN COLOUR

.6

NOTES:
1} THIS DRAWING HAS BEEN REPRODUCED FROM DRG. 486/7/7-PECOOL2E
ALL ITEMS DELINEATED BY REVISION CLOUDS ARE MODIFICATIONS.
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" NOTES:
. 1] THIS DRAWING HAS BEEN REPRODUCED FROM ORG.L86/7/7-PEICOO3SE
ALL ITEMS DELINEATED BY REVISION CLOUDS ARE MODIFICATIONS.
® :
1
i
|
| .
8 .
[} i PAD MOUNTED 8
i 11KV/415V TRANSFORMER
i SEE NOTE 1
]
!
' 2 x 100DIA UPVC ’
. . ) ELECTRIC CONDUITS ) )
CONTINUED ON ORG No. : SEE NOTE 2 b '
¢ 486/5/1-PEVIR ACCESS EASEMENT OXYGEN VESSEL ’ s ; ¢
7 i
- g
P i 4 X 150DIA. UPVC
¢ CED"‘ ELECTRICAL CONDUITS
— " 1% 100DIA UPVC SEE NOTE 2 ]
7 ELECTRIC CONDUITS
o SEE NOTE 2
DUCTWORK PUMP STARTER SW.B0ARD
- S SEE NOTE &
1x 100D1A ELECT. CONDUITS . [ 0
T0 OXYGEN VESSEL . )
h— D . T :
L0 TwiN FLOURO FITTING q 4 » 150D1A ELECT. CONDUITS oAy watER
. ) 1 x 100D1A UPV(
- . ELECTRIC CONDUITS V7S ORIVE SW.BOARD
- ' . SEE NOTE 2 SEE NOTE & - —
R \ DUCTWORK \\\ . _ .
. ' : 2 x 100014 UPV( i 21) 2 x 100014 UPVC
¢ V/S DRIVE SWBOARD | ELECT CONDUITS ; ELECT CONDUITS
’ H . SEE NOTE 2 / {PLUGGEO} €
SEE NOTE 2
FLOWMETER
. 4L0W TWIN FLOURO FITTING e PUMP STATION . . : PIr
B F VALVE PIT . & x 100DIA UPVC
4 . . . 3 g - OXYGEN 7 LRS ELECT. CONDUITS : P
it INJECTION PIT fe . 4 SEE NOTE 2 .
o %
w RISING MAIN 0 S -
< - o man
o 3 PHASE SOCKET OUTLET !/ / ! .
F a {LOCK ABLE} { i X ¢
5 ' ! & ¥ A 3 N\
| a H vi £} T 1
& x 100DIA ELECT. CONDUITS LF4 . v g . f 4000 1x10001A UPVC
RUN U/S OF SLAB i 600 : COND FOR CP
OROP AND ENTER VALVE PIT , . PLUGGED
L BELOW GROUND LEVEL - L i = T PIPE‘;?J:D&?F ]
) . w& : SACRIFICAL ’ : :
I_ , 25 TEST POINT No.2 ARODE SITE
4 Jj\ B 40W TWIN FLOURO FITTING <3 2x50DIA COND
300 WIDE CABLE LADDER —_— =2 POLE MOUNTED 1ONE CONDUIT PLUGGED]
. IN VALVE PIT : { \ 8 ’ 1
. —/ s \
/
40w TWIN FLOURO FITTING : 2 x 100DIA ELECT. CONDUITS
VALVE PIT \ {PLUGGED OFF
— A ' : 2x S00IA ELECT. CONDUITS NOTES -
FOR LIGHTING AND 3PH $/0
} S/S CONSTRUCTED IN ACCORDANCE WITH SEQEB SKETCH No.24487
VOL.10,SECTION 18,SHEET 21,"FOUNDATIONS DE TAILS FOR 80X CULVERT
. : IN SOFT CLAY/SANDY GRAVEL"
" & x 100DIA ELECT. CONDUITS . B 2 ELECTRICAL CONDUITS AND EARTH/DRAW PITS LAID IN ACCDRDANCE WITH R
150 DIA CONGUIT FOR : SEQEB SKE TCH M. 24487 VOL.10,SECTIDN 18,SHEET 31,"ME THOD OF LAYING
CPREF.  TEST POINT No.2 . UNDERGROUND ELEC TRICAL CONDUITS TD $/
. 3 FOR SINGLE LINE DIAGRAM SEE ORG No.486/7/7-PEICO03LE
TO VALVE/OXY INJECTION, FLOWMETER PITS :
AND CATHODIC PROTECTION _—
DETAIL OF PUMP STATION .
! '
-~
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'Supplier Name Part No Item Description Qty
50MM EMX GLAND LONG THREAD 26-35MM

ABK Electrical Wholesale Pty Ltd[ CAGUS0EMCI/L O/D 4

Control Logic Pty Ltd P2RF-08-E BASES 2POLE 4

Control Logic Pty Ltd G2R-2-SN 2POLE 24V DC RELAY 8

Crompton: Instruments 256-TWL BALANCED LOAD Kw TRANSDUCER 1
MultiTrode Pty Ltd MTR2 LEVEL CONTROL RELAY ; 2].

NHP Electrical Engineering D5PP43RL7 '|RED PILOT LIGHT ROUND 240V 1

- NHP Electrical Engineering DINT6306C DINT 6KA 3P 6A CB 2

NHP Electrical Engineering TAI4004005A CURRENT TRANSFORMER 400/5A 1

NHP Electrical Engineering . DINT10116C DINT10, 1P, 16AMPS 1

NHP Electrical Engineering 56.32 0054 240VAC - |RLY W/PB+LED FPIN 2CO 12A 10

NHP Electrical Engineering . 96.72 2P 12AMP RELAY BASE FOR 56.32 RLY 17

NHP Electrical Engineering RQ480-240VAC 48MM 240VAC HOUR RUN METER 50HZ 1

- NHP Electricat Engineering D5PF33LX10 " |GREEN PUSH BUTTON 1 NO CONTACT 1

NHP Electrical Engineering D5PF63LX10 BLUE PUSHBUTTON 1NO CONTACT 1

NHP Electrical Engineering D5-3TH7 TRANSFORMER LAMP 220-240V/24V 1

INHP Electrical Engineering BA9S-RL-M-24V 24V DC LED RED 1

NHP Electrical Engineering DINT10120C DINT 10KA 1P 20A CB 1

NHP Electrical Engineering D5PF43LX01 - RED PUSHBUTTON 1NC CONTACT 1

NHP Electrical Engineering CAB-250-E1-11-240VAC |CAB6 CONTACTOR FOR 250kW 240VAC 1

NHP Electrical Engineering RT3-M240VAC KIT FOR RELAY THERMISTOR 240VA 1

RS Components TC162-805 21MM 2W CERNET 0-1K LINEAR POT 1

\ 'IRS Components TC581-969 35MM KNOB SKIRT 5/PK , . 1

RS Components TC581-931 28.4MM DIAM SKIRT STYLE KNOB 5/PK 1

Weidmuller 47456 ASK1 FUSE TERMINAL 30

Weidmuller 102010 WDU4 TERMINAL 200

Ziehl-ebm Australia Pty Ltd W2S130AA0363 - 45WATT FAN 1

1 10/03/03 JGB86ELO1.xls
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Deanfots

Addendum

VLT® 6000 Series

Instruction Manuals MG.60.A6.02

Software Version 2.40
(Software version number can be read in parameter 624)

Additions:

+ New parameter 118: Motor power factor (Cos @). This parameter allows the user to calibrate the AEO .
function to the power factor of the motor so that AEO can be used with motors of 6, 8, and 12 poles as
well as 2- and 4-pole motors as in the past. Value: 0.50 - 0.99. Default: 0.75.

+  Add note to parameter 215, Current limit. NB! If the drive is in current limit and a stop command is initiated
with the stop button on the LCP keypad, the drive output is immediately turned off and the motor will coast
to a stop.

. New choice in parameter 001, Language.
Finnish (SUOMI) [9].

» New choices in parameter 007, Large display readout.
Status word (STATUS WORD [HEX]) [28] .
Displays the actual drive status word (see parameter 608).
Control word (CONTROL WORD [HEX)) [29) '
. Displays the actual control word (see paran'jete'r 609).
Alarm word (ALARM WORD [HEX]) [30] o
Displays the actual alarm word. . s

LCP procedure for entering text:

After selecting Display Text in parameter 007, select display line parameter (533 or"534) and press the
CHANGE DATA key. Enter text directly into the selected line by using the UP, DN & LEFT; RIGHT arrow keys

‘on the LCP. The UP and DN arrow keys scroll through the available characters. The Left and Right arrow keys

move the cursor through the Ime of text.

To lock in the text, press the OK key when the line of text is completed. The CANCEL key will cancel the text

The available characters are:

ABCDEFGHIJKLMNOPQRSTUVWXYZEQGAAOQOGETI Ue
5678

/ - () 0123 4 9 ‘space’
‘space’ is the default value of parameter 533 & 534.
To erase a character that has been entered, it must be replaced with ‘space’.

+  New choices in parameter 417, Feedback function.
Feedback 1 Only [7]
If Feedback 1 Only is selected, terminal 53 is read as the feedback signal and terminal 54 ignored.
Feedback 1is compared to Setpoint 1 for drive control.
Feedback 2 Only [8]
If Feedback 2 Only is selected, terminal 54 is read as the feedback signal and terminal 53 ignored.
Feedback 2 is compared to Setpoint 2 for drive control.

August 2002
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Daskis.

VLT® 6000 HVAC -

H Contents
Introduction to HVAC

Soﬂwareversmn ................................................ e
Safety regulanons .......................................................................................................
Warning against unintended start .............coci s e
Introduction to Operating INStructions ...
Available THErature ... e
VLT 6000 advantages in a HVAC installation .................... e
CONtrol PRNGIDIE ... cveii s
AEOQ - Automatic Energy Optimization ... e e
Example of application - - o o
Speed control of fan in ventilation system ........................ e e e e e
Example of application - Constant ]
pressure regulation in water supply system........ e
CEHALBMING ...covvvic
PC software and serial COMMUNICAtION ........ccooviiiiiiien e !
SOftWare dialogUE .......coiiiieiiiiiiiieeieie et e
MOGUIES ...ttt e,
Unpacking and ordering a VLT freqQuency CONVEMET ...........coceviirieriireirieneaienens
Type code ordering NUMDBDEr STHNG ......ooiiiiiiie e
Ordering form VLT 8000 HVAC .......c.coorveninne, e ST S

J

'Installation

't

Installation
GENEral ECNNICA! ALA ... oo eeeeeeer e eeees s es s eereee e JUUSTTTP

" Technical data, mains supply 3 X200-240 V..o e

. Technical data, mains supply 3 x 380 - 460V ...... e .
Technical data, mains supply 3 x 550 - 600 V.......c...........
Mechanical dimensions ............ e
‘Mechanical INSEANAtION ...................ooeveveeerroereerssesere s S
Enclosure proteCtion ..o e e ’
FIEld MOUNEING «.eevreiiiiiie e ettt et seees
Installation of VLT 6002-6005 200 240 V, VLT 6002-6011 380-400 V,

VLT 6002-6011 550-600 V, Bookstyle P00, IP20and IP 54 ..o, 29
Installation of VLT 6006-6032 200-240 V, VLT 6016-6072 380-460 V,
VLT 6016-6072 550-600V, IP 20 and 1P 54 ..o, VU 30
Installation of VLT 6032-6042 200-240 V, VLT 6075-6275 380-460 V,

VLT 6100-6275 550-600 VP00, 1P20and IP 54 ..o, 30
Installation of VLT 6350-6550 380-500 V Compact IP 00, 1P 20 and IP 54 ............ 31
General information about electrical lnstallatlon....................,.....‘......................,.v ..... 32
EamNiNgG ..o e ereren 32
CaDIBS e 32
Screened/armoured CabIBS .........cco vt USRI 32
Extra proteciion with regard to indirect contact ..........cccoc i, 32
RFI SWItCh ..o JE OO U TP U U UUU RV e -
High voltage test ...........cc...... e et e,
Heat emission from VLT 6000 HVAC ..o
Ventilation of integrated VLT 6000 HVAC

P Programming

All about’

g
2>
I
o
o
(=]
5
>
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Dt

VLT® 6000 HVAC

EMC-correct electricat installation .........ooooivieeriii 35
Use Of EMC-COMTECT CADIES ..c.vviiiiie ittt et 37
Earthing of screened/armoured cOMtrol Cables. ..., 38
VLT 8000 HVAC, ENCIOSUIES ... .oeeeevieeseeereieeeve et ereseseee e s '39 : |
Electrical installation; enclosures ........coccececeninnnn SRR e e T .42
Electrical installation, power GADIES ..ottt et 43
Tightening-up torque and SCrew SIZES.........ccoeririincninns et e 46
Mains connection : :

PIETUSES v ve e eeeeeeeeesere et cesees s et s raere s et
Motor connection '
Direction of MOtor rotation ........c.covveeerevieceiinicenennn, oo e,

Parallel coupling of Motors..........coerieeervennenn. s KT
Motor cables
Motor thermal protection..................... OO EOTUTORUOTOT PSP SROO fererens
Earth CONNECHON ...t ......
Installation of 24 Volt-external DC supply '
DC bUS CONNECHION ...ooviiiiieriie e e e
HIgh-VOIRAGE TIAY ......ovvriiiii it
CONMIOl CAIA oo

Electrical installation, controt cables .
SWitches 1-4 ..., SOOI OTSTURTURS
BUS CONMECHION ©.veeeiviee e ettt e e et et e e et e et e e e e b s e e e e e e e s e e e s e e e
Connection example, VLT 6000 HVAC

Programming
Controf Unit LOP ......ccorrvvrevecsrsnrericecn SR TSNS 53
Controt keys for parameter SEIUD ...t 53 ;
Indicator lamps ........... [RTT TS TO RO U PO U USRSV PP S SRPPRRROPOPRPN 54 '
LOCAN CONIOL ... ieiiiie ettt e st e 54
Display MOTE .....coviiiiriiiiiiiei et et 54
Navigation between diSplay MOTES ............wwruewcvmersieeirrnreiies s 57 |
Changing data................ S R 57 ,
Manual initialization .......... e e e e 57
Quick menu .............. et eat e et s aena ottt e e ee s s e araaees 58
Programming ..........coceeverreccinnnns e e 59
Operation & Display 000-017 .....ovvivt v JRSSR R 59
The Setup configuration .......................................................................... 59
Setup of user-defined FQAAOULS vvvvveverrereeseereerri et s ... 60
Load and Motor 100-T17 ..o.ooiv il SOMRTO 65
CONFIGUIBLION ..ttt eb e
DC-braking .....ccoovvvveeeiiiciinne OO RSO OO POOUREOUU RSO PPPRS
References & Limits 200-228 A
Reference handliing ..o, .......
RETEIENCE 1YPE ..eeeiieeieeeie ettt sttt sttt e e
Inputs and outputs 300-328.........cccccviiiiiiiiiie
ANAIOGUE TINPUES ..ttt it ettt b
Analogue/digital OUIPULS ..........coooiiiii i

Relay outputs

2 4 : ' MG.60.A6.02 - VLT is a registered Danfoss trade mark
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VLT® 6000 HVAC

Appilication functions 400-427 ..........ccoooenn. e et a e 92
SIEED MIOTE 1ottt ettt ettt e ettt
PID fOr ProCess CONTIOL.......cvviir ettt
PID OVEIVIEBW .iiiiiiiiiiiiie ettt ettt et ene e ae e
Feedback handling ........ccoovi i ettt e e e e enes

Service functions 600-631
Electrical installation of the relay card

All about VLT 6000 HVAC

Status messages
Aggressive environments

Galvanic isolation (PELV)
Earth leakage current
Extreme running conditions
Peak voltage on motor

Derating for air pressure ..........cccvevcnecccaninn.
Derating for running at low speed

Derating for long motor cables or cables with largér cross-section........ e

Derating for high switching frequency
Motor thermal protection

Air humidity
Efficiency
Mains supply interference/harmanics

POWEN faCON .. .ceeveeeeeeriee e, e e,
EMC test results........oooveeiiviiviiineeeiins et a e ae s

EMC immunity
Definitions

List of warnings and alarms.................c.c....... s e, s

Calculation of resulting reference ................... OO PP UUS PP URRIN

SWItCHING ON INPUL ... eeesreees e eeseesss s
ACOUSHC NMOISE ..ot e e s
Derating for ambient temperature ........c..occcoiviiiinin e

VIDFAHON 8NGO SNOCK ..+ 1. vv s ee ettt ettt et e e R

Q-Pulse |d TMS958

MG.60.A6.02 - VLT is a registered Danfoss trade mark

Active 10/12/2014

Page 158 of 321




SP254 Boundary Road Archerfield SPS Archerfield Pump Station Upgrade OM Manual

e e e am oy

Decfost

VLT® 6000 HVAC

175ZA691.10

VLT 6000 HVAC |

~ Operating instructions
Software version: 2.2x

€ ® C©

These operating instructions can be used for a'II VLT 6000
HVAC frequency converters with software version 2.2x.
The software version number can be seen from parameter
624. '

4 MG.60.A6.02 - VLT is a registered Danfoss trade mark
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VLT® 6000 HVAC

The voltage of the frequency converter
5 is dangerous whenever the equipment

is connecled 1o mains. incorrect instal-

lation of the motor or the frequency converter may

cause damage to the equipment, serious personal

injury or death.

Consequently, the instructions in this manual, as

well as national and locat rules and safety

regulations, must be complied with.

M Safety regulations

1.

[

Thne VLT frequency converter must be discon-
nected 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 rémoving motor and mains plugs.
The [OFF/STOF] key on the control panel of the
VLT frequency converter does not disconnect the
equipment fram mains and is thus not to be used
as a safety switch.,

Correct protective earthing of the eguipment must
be established, the user must be protected
against supply voltage, and the motor must be
prolected against averload in accordance with
apphcable national and local regulations. !

The earth leakage curients are higher than 3.5 mA
Protection against motor averload is included in
the factory setting. Parameter 117, Motor thermal
protection, default value is ETR trip 1.

__§ el ‘

“a The function is initialised at 1.0 x rated mo-
tor current and rated motor frequency {see

parameter 117, Motor thermal protection).

For the North American market: The ETR functions

ensure overload protection of the motor, Class 20,

in accordance with NEC,

6 Do ngt remove the plugs for the motor and

mains supplty while the VLT frequency converter
is connected to mains. Check that the mains
supply has been disconnected and that the
necessary time has passed before remaoving
motor and mains plugs.

. Reliable galvanic isolation (PEL\?) is not cormplied

wilh if the RF| switch is placed in OFF position.
This means that all control in- and outputs can
only be considered low-voltage terminals with
basic gaivanic isolation.

. Please note that the VLT frequency converter has

more voltage inputs than L1, L2, L3 when the DC-
bus terminals are used.

Check that ali voltage inputs have been
disconnected and that the necessary time has
passed before repair work is commenced.

B Warning against unintended start
1. The motor can be brought to a stop by means of

digital commands, bus commands, references or a
local stop, while the frequency converter is
connected to mains.

If personal safety considerations make it necessary
to ensure that no unintended start accurs, these
stop functions are not sufficient. '

. While parameters are being changed, the motor

may start. Consequently, the stop key [OFF/
STOP] must always be activated, following which’
data can be modified. -

. A stopped motor may start if a fault occurs in the

electronics of the VLT frequency converter, or if a
temporary averload or a fautt in the supply mans

ar the motor connection ceases.

/N Warning:
Touching the electrical parts may be fatal - even after the

equipment has been disconnected from mains.
Using VLT 6002-6005, 220 and 500 V:

wait at least 4 minutes

Using VLT 6006-6550,
Using VLT 6002-6006,
Using VLT 6008-6027,
Using VLT 6032-6275,

220 and 500 V.
550-600 V.
550-600 V.
550-600 V.

walit at least 15 minutes
wart at least 4 minutes
wait at least 15 minutes

MG@G.60.A6.02 - VLT is a registered Danfoss trade mark ) ] . 5 .
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VLT? 6000 HVAC

B Introduction to Operating Instructions

These Operating Instructions are intended as a tool for you as the person who is goihg to install, operate and pro-

gram the VLT 6000 HVAC.

A VLT 6000 HVAC comes with Operating Iné. tructions as well as a Quick Setup Guide. In addition, a Design Guide
can be ordered for use when designing installations that will include a VLT 6000 HVAC. See Available fiterature.

Operating Instructions:

1

Quick Setup Guide:

Design Guide:

These are instructions in how 1o ensure optimum mechanical and electrical

instaliation, cormmissioning and service. The Operating Instructions also
include a description of the software parameters, thereby enabling easy
adaptation of the VLT 6000 HVAC to your application. '

Helps you to quickly install and commission the VLT 6000 HVAC.

Used when designing installations that include a VLT 6000 HVAC. The De-

sign Guide gives detailed information about VLT 6000 HVAC and HVAC in-

stallations, including a selection tool to enable you to chgose the right VLT
B000 HVAC with its relevant options and modules. The Design Guide also
contains examples of the most common HVAC applications. Furthermore,
the Design Guide has alt information relating to serial communication.

These Operating Instructions are divided into four sections with information about VLT 6000 HYAC.

Introduction to HVAC:

Installation:

Programming:

All about VLT 8000 HVAC:

Indicates something to be noted

This section tefls yo'uthe advantages you can obtain by using a VLT 6000

HVAC - such as AEQ, Automnatic Energy Optimization, BF filters and other

HVAC-relevant functions.

. This secticn also contains examples of application as well as information

about Danfoss and CE-labelling.

This section tells you how to carry out mechanically correct installation of
the VLT 6000 HVAC.

In addition, this Section includes a description of how to ensure that the in-
staliation of your VLT 6000 HVAC is EMC-correct. Furthermore, a fist is gi-
ven of mains and motor connections, together with a description of the
control card terminals.

This section describes the control unit and the software parameters for the
VLT 6000 HVAC. Also included is a guide to the Quick Selup menu, which
allows you to get started on your application very quickly.

This section gives information about status, warning and error messages
from the VLT 6000 HVAC. Additionally, information is given on technical

. dala, senvice, factory settings and special conditions.

Indicates a general warning. Indicates a high-voitage warning. -
by the reader. .
6 MG.B0.AS.02 - VLT is a registered Danfoss trade mark
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VLT® 6000 HVAC

B Available literature

The chart below gives an overview of the literature available for the VLT 6000 HVAC.
Please note that variations may occur from one country to the next -

HVAC

r— — MG.10.LX.YY
| Data sheet LC-filter - L i
MD.60.AX.YY M!1.56.DX.51
L L r— ==
r— — Metasys N2
" Manual
r— — " IP 20 terminal I
, VLT 6350-6550 cover MG.60.FX.YY
e |Installation Guide L

Comes Other literature
with - for VLT 6000
VLT 6000 | HVAC

VLT 6000 'HVAC
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Instructions
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Mi.56.CX.51
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Communication |
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HVAC

to

1:'
o

.[‘
duct

r A , 8
_ L LCP Remote kit Software =
) Desi | P20 Dialog =
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MG 60.AX Y Y MG 60.8X.YY LGP Famora kit } L .
—— IP54 — = —
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L LonWorks
PRy g —— —_——_— - | * Manual
VLT 6000 HVAC RCD MG.60.EX.YY
X = version number  06'= ltalian gas::aﬁe | Nilr|1$tru<:ionsY L
. . ontroller .66.AX.Y
yy = language version 07 = Swedish
- . " L MG.60.IX.YY L L
01 = Danish 10= Dutch M andis/Staefal
02 = English © 20 = Finnish _— ' Apogee FLN
~03= German 28 = Brazilian Portuguese | iﬁ;‘?uycgg;i Manual
04 = French 51 = Danish, English, German IMG.60.GX.v v

‘05 = Spanish 52 = Danish, English, German, French

MI1.66.BX.YY
L

B VLT 6000 advantages in a HVAC installation
One advantage involved in using a VLT 6000 HVAC is
that this unit has been designed to regulate the speed
of fans and rotary pumps while consuming the
smallest possible amount of energy. Consequently, if a
VLT 6000 HVAC is used in a HVAC installation, opti-
mum energy savings are guaranteed, since less
-energy is used with a VLT frequency converter than
with the traditional HVAC regulation principles.
Another advantage in using the VLT 6000 HVAC is
that regulation is improved and can easily adapt to a
new flow or pressure requirement in an installati‘on
The use of a VLT 6000 HVAC offers the fotlowmg
additional advantages:

* VLT 6000 HVAC has been designed for HVAC
applications.

* A wide power range - from 1.1-250 kW, 1.1-200
kW for 550-600 V units with a unique design.

* |P 20 and IP 54 enclosures that can be mounted

" side by side. For power sizes 2 55 kW ( 2 30kW for
200Vv) P 00 is also available.

* Al unit types, except 550-600 V units, are
available with an integral RF! filter, complying with
EN 55011 class 1-Ain the case of a 150 m
screened/armoured motor cable-and EN 55011
class 1-B in the case of a screened/armoured
motor cable up to 50 m long.

User-friendly design, which makes VLT 6000
HVAC easy to install, both mechanically and
electrically.

Detachable LCP control panel with Hand-Off-Auto
buttons and a graphics display of local speed.
High starting torque owing to Automatic Energy
Optimization (AEQ).

Automatic Motor Adaptation (AMA) ensures opti-
mum motor utilisation.

Integral PID regulator with option of connecting
two feedback signals (in connection with zoning),
as well as setting of two set-points. '
Sleep mode, which automatically turns the motor
off, e.g. when there is no need for more pressure
or flow in a system.

The "flying start” function enables the unit to catch
arotating fan.

Automatic ramp up/down to ensure that the VLT
6000 HVAC will not trip during acceleration or de-
celeration.

All standard units have three mtegral serial
protocols - RS 485 FC protocol, Johnson's Meta-
sys N2 and Landis/Staefa Apogee FLN.
Communication option cards that can be
connected are LonWorks, Profibus for the VLT
6000 HVAC.
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‘W Control principle
A frequency converter rectifies AC.voltage from mains
into DC voltage, after which this DC voltage is
converted into an AC current with a variable amplitude

The motor is thus supplied with variable voltage and
frequency, which enables infinitely variable speed
regulation of three-phased, standard AC motors. °

and fre . e
quency. 11 2 3 6 1
ST I
N+ ¥ s== | |_f
—— - T -

1751800

1. Mains voltage
3x200.-240VAC,50/60Hz
3x 380 -460V AC, 50/ 60 Hz

© 3x550-600V AC, 50/ 60 Hz

2. Rectifier
A three-phase rectifier bridge that rectifies AC
current into DC current.

3. Intermediate circuit
DC voltage = V2 x mains voltage [V].

4. Intermediate circuit coils
Even out the. intermediate circuit voltage and
reduce the harmonic current feedback 1o the
mains supply.

5. Intermediate circuit capacitors

Even out the intermediate circuit voltage.

6. Inverter
Conver'ts.DC voltage into variable AC voltage with
a variable frequency.:

7. MQtor voltage .
Variable AC voltage, 10-100% of mains supply
voltage. '

8. Control card
This is where to find the computer that controls
the inverter which generates the pulse pattern by
which the DC voltage is converted into variable
AC voltage with a variable frequency.

B AEO - Automatic Energy Optimization

Normally, the U/f characteristics have to be set on the
basis of the expected load at different frequencies.
However, knowing the load at a given frequency in an
installation is often a problem. This problem can be
solved by using a VLT 6000 HVAC with its integral
Automatic Energy Optimization (AEQ), which ensures
optimum energy utilization. All VLT 6000 HVAC units
feature this function as a factory setting, i.e. it is not
necessary to adjust the frequency converter U/f ratio

* in order to obtain maximum energy savings. In other -
frequency converters, the given load and voltage/
frequency ratio (U/f) must be assessed to carry out
correct setting of the frequency converter.
Using Automatic Energy Optimization (AEO), you no
longer need to calculate or assess the system
characteristics of the installation, since Danfoss VLT
6000 HVAC units guarantee optimum, load-
dependent energy consumption by the motor at all ti-
mes. : :

The figure on the right illustrates the working range of
the AEO function, within which energy optimization is

3 U";!; '

Motor voltoge .

v

0.3 o.e 0.7 o8 09 - 10 Tun

pad Frequency

If the AEO function has been selected in parameter
101, Torque characteristics, this function will be
constantly active. if there is a major deviation from the
optimum U/f ratio, the VLT frequency converter will
quickly adjust itself.

01 02 03 04

TSHA33S.13

Advantages of the AEO function

¢ Automatic energy optimization

* Compensation if an oversize motor is used

* AEQ matches operations to daily or seasonal
fluctuations

* Energy savings in a constant air volume systém

enabled. * Compensation in the oversynchronous working
range
* Reduces acoustic motor noise
8
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W Example of application - Speed control of fan in ventilation system

The AHU installation is able to distribute air through- This example shows an application with Run permis-
out the building or to one or several parts of a sive, warning against no load and warning for filter
building. , : change. :

Normally, an AHU installation consists of a fan and a The Run permissive function ensures that the VLT
motor that supply air, a fan scroll and a duct system frequency converter will not start the motor untit the
with filters. If centralised air distribution is applied, the discharge damper has opened. If the V-belt to the fan
efficiency of the installation will increase and rmajor breaks and if the filter is to be changed, this

energy savings can be made.

A VLT 6000 HVAC enables excellent control and
monitoring, thereby ensuring perfect conditions in the
building at all times.

Set the following parameters:

application wilt also give a warhing on an output.

12 o * |
Run permissive
16 ot+— j : Start f ————a
: |
18 ot+— |
‘ :
27 o :
]
39 = !
t
: ® four > fuien
Change filter |
42 oy :
I
: !
' |
4 [ ® Warning |
\ l Broken V-—balt :
S . t
I
|
]
|
3 ———————— -
|
2 N oo ]
Start comp.
aktive Damper Damper
1 motor

DANFOSS
175HA401.11 -

onfigurati
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The demand for water from waterworks varies
considerably over the 24 hours of a day. In the night,

practically no water is used, while in the morning and .

in the evening the consumption is high. In order to
maintain a suitable pressure in the water supply lines
in relation to the current demand, the water supply
pumps are equipped with speed control. The use of
frequency converters enables the energy consumed
by the pumps to be kept at a minimum, while
optimizing the water supply to consumers.

Set the following parameters:
£Par:, 101 onfigu

B Example of application - Constant pressure regUIation in water supply system

A VLT 6000 HVAC with its integral PID controller ens-
ures simple and quick installation. For example, an IP
54 unit can be mounted close to the pump on the wall
and the existing mains cables can be used as mains
supply to the frequency converter.

A Danfoss MBS 33 0-10 bar can be fitted a couple of
metres from the joint outlet point from the waterworks
to obtain closed loop regulation. Danfoss MBS 33 is a
two-wire transmitter (4-20 mA) that can be powered
directly from a VLT 6000 HVAC.

The required setpoint (e.g. 5 bar} can be set locally in
parameter 418 Setpoint 1.

! : Danfoss
-I l 7] I . A MBS 33
6 54 6 12 + -

S) 27 o

18 o

LJ’LI_

> 55 o

0-10 bar

DANFOSS
175HA400.11

10
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B CE-labelling
What is CE-labelling ? ,
The purpose of CE-labelling is to avoid technical
obstacles to trade within EFTA and the EU. The EU
has introduced the CE-label as a simple way of
showing whether a product complies with the rele-
vant EU directives. The CE-label says nothing
about the quality or specifications of a product.
Three EU directives relate to frequency converters:

¢ ‘The machine directive (89/392/EEC)

" All machines with critical, moving parts are
comprised by the machine directive which
came into force on 1 January 1995. Since a
frequency converter is largely electrical by
function, it does not fall under the machine
directive. However, if a frequency converter is

““supplied for use in a machine, we provide in-

formation about the safety aspects relating to

the frequency converter. We do that by
means of a manufacturer's declaration.

e The low voltage directive (73/23/EEC)
Frequency converters must be CE-labelled in
accordance with the low voltage directive
which came into force on 1 January 1997.
This directive applies to all electrical
equipment and units used in the 50-1000 V
AC and 75-1500V DC voltage ranges.
Danfoss provides its units with CE-labels in
accordance with the directive and issues
declarations of conformity upon request.

» The EMC directive (89/336/EEC)
" EMC is short for electromagnetic

. compatibility. The presence of
electromagnetic compatibility means that the
mutual interference between different

- components/appliances is so small that the
functioning of the appliances is not affected.
The EMC directive came into force on 1
January 1996. In accordance with the
directive, Danfoss CE-labels its products and
issues a declaration of conformity upon
request. :

To help ensure that your installation is EMC-correct,
the manual provides detailed instructions for instal-
lation. Furthermore, we specify which norms that -
are complied with by which of our products. We of-
fer the filters that can be seen from the
specifications and gladly provide other types of as-
sistance that can help you obtain the best possible
EMC result.

VLT® 6000 HVAC

In most cases the VLT frequency converter is used
by professionals of the trade as a complex
component forming part of a larger appliance,
system or installation. It must be noted that the
responsibility for the final EMC properties of the
appliance, system or installation rests with the
installer. '

NOTE: 550-600 V units are not CE labelled.

B PC software and serial communication

Danfoss offers a number of serial communication opti-
ons. Serial communication allows monitoring,
programming and controling one or several units from
a centrally placed computer. ,

All VLT 6000 HVAC units have a RS 485 port as
standard with a choice ',of three protocols. The three
protocols selectable in parameter 500 Protocols are:
* FC protocol

* Johnson Controls Metasys N2

* Landis/Stefa Apogee FLN

A bus option card allows higher transmission speed
than RS 485. In addition, a higher number of units can
be linked to the bus and alternative transmission me-
dia can be used. Danfoss offers the foltowing option
cards for communication: .

e Profibus ° o

* LonWorks

B Software Dialogue -

Using the RS 485 port enables communication, e.g.
with a PC. A Windows™ program, called Software
Dialog, is available for this purpose. It can be used to’
monitor, program and control one or several VLT 6000
HVAC units. : -

B Modules

Information on the installation of various modules is
not included in this manual. See the Design Guide for
VLT 6000 HVAC or contact Danfoss.

'500-566 Serial communication

NB!

§leg information on the use of RS-485 serial inter-

face is not included in this manual. Please
contact Danfoss and ask for the Design Guide.
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-

8 Unpacking and ordering a VLT frequency conver-
ter ’ ’

!

'550-600 V

Mdtor gower 4OOV

Are YOu are in doubt as to which VLT frequency con-

verter you have received and which options it 55 kw VLT 6072 - VLT 6072

- ins? he following tabl find out. The t 75 kW VLT 6100 VLT 6072 VLT 6100

c.ontalns Use the follo g ab‘e to find ou e table S KW VLT 6125 VLT 6100 VLT 6125

can also be used for ordering a VLT 6000 HVAC. 110 kW VLT 6150 VLT 6125 VLT 6150

132 kW VLT 6175 VLT 6150 VLT 6175

! [ | Type code ordering number string 160 kW VLT 6225 VAT 6175 VLT 6225

i On the b f der the VLT f - 200 kW VLT 6275 VLT 6225 VLT 6275
i ‘ n the basis of your order, the requency conver- 550 KW VLT 6350 VLT 6275
‘ ter is given an ordering number that can be seen from 315 kW VLT 6400 VLT 6350
the nameplate on the unit. The number may look as 355 kW VLT 6500 VLT 6400
| follows: 400 kW VLT 6550 VLT 6500
’ 450 kW VLT 6550

VLT-6008-H-T4-B20-R3-DL-F10-A10

This means that the frequency converter ordered is a4
VLT 6008 for three-phase mains voltage of 380-460 V
(T4) in Bookstyle enclosure IP 20 (B20). The hardware
variant is with integral RFI filter, classes A & B'(R3).
The frequency converter features a control unit (DL}
with a PROFIBUS option card (F10). Character no. 8.
{H) indicates the application range of the unit: H =
HVAC.

Bookstyle IP 20 ‘
Mains voitage, rated:

1.5 kW VLT 6003 VLT 6003

2.2 kKW VLT 6004 VLT 6004
3.0 kW VLT 6005 VLT 6005
4.0kW VLT 6006
l ' 5.5 kW VLT 6008
! . 7.5 kW VLT 6011

Mains voltage, rated:

Motorpower 200- 240V 380 460 V 550 600 V

VET-500

VLT 6005

VLT 6005 VLT 6005
, VLT 6006 VLT 6006 VLT 6006
i VLT 6008 VLT 6008 VLT 6008
. VLT 6011 VLT 6011 VLT 6011
VLT 6016 VLT 6016 VLT 6016
| VLT 6022 VLT 6022 VLT 6022
VIT 6027 VLT 6027 VLT 6027
| VLT 6032 VLT 6032 VLT 6032
VLT 6042 VLT 6042 VLT 6042
VLT 6052 VAT 6052 VLT 6052
. VLT 6062 VLT 6062 VLT 6062

Units.in the range of 1.1-45 kW, 220-240 V and
380-460 V come with enclosure IP 20, IP 54. .
For 550-600 V units, 1.1-7.5 kW are 1P20 and

1 enclosures.

NEMA 1 units; 11 KW-45 kW are available in NEMA

Units in the range of 55-450 kW, 400 and 460 V
come with enclosure IP 00, IP 20 or IP 54.
550-600 V units are available in IPO0 and NEMA 1

‘enclosures in the range of 55-200 kW.
M The max. output depends on the mains voltage

connected to the unit.

Hardware variants

* All units in the programme are available in the
following hardware variants:

ST Standard unit with or without control unit.

EX: Extended unit for VLT type 6350 - 6550 with
control unit, connection of external 24 V DC

. supply for back-up of control PCB.

DX: Extended unit for VLT type 6350 - 6550 with
control unit, built-in mains fuses and
disconnector, connection of external 24 V DC
supply for back-up of control PCB.

RFi-filter

Bookstyle units always come with an integral RFI
filter that complies with EN 55011-1B with 20 m
screened /armoured motor cable and EN 55011-1A
with 150 m screened/armoured motor cable.

Units for a mains voltage of 240 V and a motor
power of-up to and including 3.0 kW (VLT 6005) and
units for a mains voltage of 380-460 V and a motor
power of up to 7.5 kW (VLT 6011) are always
supplied with an integral class 1A & 1B filter.

Units for higher motor power than these (3.0 and
7.5 kKW, respectively) can be ordered either with or
without an RFI filter. 550-600 V units are not
available with RFl filters.

Control unit (keypad and display)

All types of units in the programme, except for IP 54
units, can be ordered either with or without the
control unit. IP 54 units always come with a control
unit.

Conformal Coating

All types of units in the programme are available
with or without conformal coating of the PCB.

i .12
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B Ordering form VLT 6000 HVAC

a
Power sizes :
; e.g. 6008
: Application
6002 1.1kW range
6003 1.5kW HVAC
6004 2.2kW .
Mains voltage
B o [l 3x200-240v
6006 4.0kW
6008 5.5kW  3x380-460V
6011 7.5kW —— 3x550-600V
6016  11kW Enclosure
6022 15kW
6027 18.5kW Bookstye (P 20 |B20
6032  22kw 6002-6005 200-240V
6042  30kW 6002-6011 380-460V
6052 37kW
6062  45kW| _ 1P 00
| SRR s
-6 0—460V
R W 6100-6275 550—600V
g00s 2.2 6002-6032 200 24%%/0
8o0° DR 60026072 3B0—- 460V
. 60026011 550-60QV
6008 5.5kW P 54
6011 7.5kW
6002—-6062 200-240V
2812% :;m 6002—-6550 380—450V
NEMA 1 -CNI
6027 18.5kwW 6042-6062 200-240V
6032 22kW 6075-6550 380460V
6042 30k W 6002—-6275 550-600V .
6052 37kW‘— Standard
6062 45kW
Extended with external
6072 55kW 2 : .
24 VDC. Available only in
6100 - 75/90kW VLT 6350-6550 380-500V
6125 - 90/110kW Hardware variant
6150 110/132kW Some as EX with built—in .
-~ 6175 132/160kW main fuses and disconnector
6225 160/200kW .
7 RFI filter
gggg Zzggéé?g:xvv Available w/o filter in the range
ci00 3i5/enw| 8068082 290 4agy
ggg’g iggﬁggtvwv 6002-6275 550-600V
—_— Integral filter used with
6042-6062 200-240V
6100-6550 380-460V
Integral filter used with R3 .
6002-6032 .200—-240V -
6002-6072 380-460V
No. units of Display unit (LCP)
this fype Without LCP (not an option with
Reguired With LCP A
delivery date Fieldbus option card
3 Na option FOO
Ordered by: Profibus F10
LonWorks free Topology Process F40
LonWorks 78 KBPS : F41
LonWorks 1.25 MBPS F42
Application option card
Date: With relay card (not with fieldbus. option) |A31
Take a copy of the ordering forms. Cascade controiler option A32—

Fill them in and send or fax your
order to the nearest office of the
Danfoss sales organisotion

*

Conformal caating
Without coating
With coating (standard w/ VLT 6350-6550)

they ore RO only

Cco

Ci1

LI

550—-600V Units do not have an RFl filter ovailable,

175ZA520.12
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H General technical data

Mains supply (L1, L2, L3):

Supply voltage 200-240 V UNIES ......ooooiii e 3 x 200/208/220/230/240 V +10%
. Supply voltage 380-460 V UNItS .......ccoeiviieniiciriniiir e e s 3 x 380/400/415/440/460 V £10%
Supply voltage 550-600 V UNILS «.....ooviiiiiiee e 3 x 550/575/600 V +10%
SUPPLY TTEAUENCY ..o cviiiii i bt 50/60 Hz -+1%
Max. imbalance Of SUPPIY VOB ... .ot e e es et e e te e s s sva e asabeeessentremeesans +3%
VLT 6002-6011/380-460 V and 550-600 V and VLT 6002-6005/200-240 V ........ +2.0% of rated supply voltage
~ VLT'6016-6072/380-460 V and 550-600 V and VLT 6006-6032/200-240 V ........ +1.5% of rated supply voltage
" VLT 6075-6550/380-460 V and VLT 6042-6062/200-240 V ..........cooviiicinininnn, +3.0% of rated supply voltage
VLT 6100-8275/550-B00 V ..ottt ettt 13% of rated supply voltage
True POWET FACION (A) 1uiviiieiciiiiie it ettt et aae s een e s 0.90 nominal at rated load
Displacement Power FACOr (COS. (1) ....omievirieieiieeieeeeee ettt near unity (>0.98)
No. of switches on supply input L1, L2, L3 approx. 1 time/2 min.
Max. short-circuit current ............ SOOI OO 100.000 A
VLT output data (U, V, W): .
Qutput voltage ........c.cceee. OO P OO OO OUR OIS OPRY 0-100% of supply voltage
Output frequencCy ..........ccccceovviiiiiiiins e Lt TR 0-120 Hz, 0 - 1000 Hz
Rated motor Voltage, 200-240 V UNIES ..ot et 200/208/220/230/240 V
Rated motor voltage, 380-460 V units 380/400/415/440/460/500 V
Rated motor voltage, 550-600 V units PSP PU P URURRPTR 550/575 V
Rated mMOotor frEQUENCY .....ovviiiiieie vt crcicienina e ettt ettt ettt ab ettt ebe e eas 50/60 Hz
SWItCHING ON QULPUL «.. ettt [T “Unlimited
+ RAMP HIMIES oo e e e et a et e e e 1 - 3600 sec.
Torque characteristics: .
SHAING TOMGUE ..ottt ettt b ke ae e 110% for 1 min.
Starting torque (parameter 110 High break-away torque) ................................... Max. torque: 160% for 0.5 sec.
AcCeleration TOTQUE ..........ccvriireie et et e e et reve e e P SR O PO PP UUUPPRURORIPIO 100%
OVEHOAA TONQUE ...ttt sttt et s e bt eas e e bbbttt be e taaaes 110%
Control card, digital inputs:
Number of programmable digital inputs ...l OO RUPURUPTARUOTUPIOt 8
TEIMINGL NMOS. 1.ctieaeie it ere ettt et ettt e ereaeeebbrsereesans 16, 17, 18, 19, 27, 29, 32, 33
Voltage level ..o SO O OO UOTOT OO URTRUOROTOROT 0-24 V DC (PNP positive logics)
Voltage level, logical ‘0'........cccorviivienins e e e e <5VvVDC
Voltage level, 10gICal 1. ... ..cv ittt [OOSR > 10V DC
Maximum voitage on iNPUt ... ORI e e 28V DC
INPUL TeSISTANCE, Ri .ccoviviiiii e e ettt b eeieaeeaaaeet e eieeaereeeriaana, 2 kO
SCANNING HIME PEF INPUL ...ttt ettt et et eut b et e et e e ebeesaeeseb e emb e e nte e e abeaseesntebeasseeesaeeneeean 3 msec.

Reliable galvanic isolation: All digital inputs are galvanically isolated from the supply voitage (PELV). In addition,
the digital inputs can be isolated from the other terminals on the control card by connecting an external 24 V
DC supply and opening switch 4. See Switches 1-4.

Control card, analogue inputs:

No. of programmable analogue voltage INPULS/ANErMISIOr INPULS ...t v ———— 2
Terminal NOS. .....ovvvveviriieeenes ettt an e e 53, 54
Voltage level ......... e ettt et e eb e aereeae s 0 - 10 V DC (scalable)
INPUL FESISTANGCE, i cvvicveeieriiiit ettt ettt st ra et ettt eab et et e e st e e e ets et s eaes e e e eeesin oo - approx. 10 kQ .
‘No. of programmable analogue CUITeNt INPULS ..ot e e 1
Terminal NO. GrOUNG ........oiiiiiiiie e SOOI 55
Current range 0/4 - 20 mA (scalable)
INPUL TESISTANCE, "R - eeeiiii et et e et et J ST POR ST 200 Q2
RESOIULION 1.t s et h bbb e b e b b e s ete bbb en e ter et 10 bit + sign
ACCUrACY ON INPUL ..o et Max. error 1% of full scale
Scanning tiME PEI INPUL........oiiiii et ae e e s re e e 3 msec.

Reliable galvanic isolation: All analogue inputs are galvanically isolated from the supply voltage (PELV) and other
high-voltage terminals.
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| ' Donfots
| VLT® 6000 HVAC
|
: M General technical data
} Control card, pulse input: .
: No. of programmable pulse inputs ....................... e e et 3
; Terminal NOS. ... S OSSOSO 17,29, 33.
i Max. freQUENCY ON EEIMINGAE 17 ... ettt ettt a e e e s et e ereeta e anebaenees s Liiirirenns 5 kHz
| Max. frequency on terminals 29, 33.... 20 kHz (PNP open coliector)
' Max. freQUENCY ON TEIMINAIS 29, 33 ....vieveeeeeeeereereeeereettee et ereeseee et et tees st eee s eesreeerereen e 65 kHz (Push-put)
| ‘Voltage tevel .........cooovvieverieecce e et et 0-24 V DC (PNP positive logics)
j VOIAGE BV, I0GIC "0 ..ottt ettt e, <5VDC
! Voltage 1evel, 10GIC 1" ...o.ovivoveeeeeeeeeoeeeeeee e, SRR e >10VDC
! MaXIMIUM VOIRAGE ON IMPUL . ...t 28 VDC
! INPUE TESISTANCE, Ry ooeiiiiiiie ettt et ettt e b es e be e sttt eat e e st e bt ieabaeenne s 2k
; ScanNING HME PO INPUL ..ottt ettt et e e st et e ettt eb e e e s ete e ae e s easeee s aass 3 msec
i RESOIUTION .1ttt ettt ettt sttt et s s e et ee et e b ettt ea s s n s 10 bit + sign
f Accuracy (100-1 kHz), terminals 17, 29, 11 R TP Max. error: 0.5% of full scale
| Accuracy (1-5 kHz), terminal 17 ... e Max. error: 0.1% of full scale |
| Accuraty (1-65 kHz), terminals 29, 33 ... Max. error: 0.1% of full scale
! Reliable galvanic isolation: All pulse inputs are galvanically isolated from the supply voltage (PELV). In addition,
pulse inputs can be isolated from the othér terminals on the control card by connecting an external 24 vV DC
supply and opening switch 4. See Switches 1-4.
- Control card, digital/pulse and analogue outputs:
No. of prc;grammable digital and analogue OUIPULS ..ot e 2
TerMUNAL NOS. oot e 42, 45
Voltage level at digital/pulse output
Minimum load to ground {terminal 39) at digital/pulse output
Frequency ranges (digital output used as pulse output)
’ Current range at ANAIOGUE OULPUL ..o ieveeeeeeeeeeeeeeeereeee e seeeeeseee e seese e et eees et eeeses e eseeees e eseenee oo
Maximurm load to ground (terminal 39) at analogue OUIPUL ...............c.ooieveve e ereeeee oo
f Accuracy. of analogue OULPUL ...ttt e e et ... Max. error: 1.5% of full scale
Resolution on analogue OUIDUL. .........ooiiiiii e s e a e e e e 8 bit
. Reliable galvanic isolation: All digital and analogue outputs are galvanically isolated from the supply voltage (PELV)
and other high-voltage terminals. - .
Control card, 24 V DC supply:
Terminal nos. ......
V=T G o =T PO O PRSPt
Terminal nos. ground
Reliable galvanic isolation: The 24 V DC supply is galvanically isolated from the supply voltage (PELV), but has the
same potential as the analogue outputs. ’
Control card, RS 485 serial communication: ) :
TEIMNINGE NOS. oot ie et be et e et ee et re e s rbesaseene s nnae e reeere e e 68 (TX+, RX+), 69 (TX-, RX-}
,Reliable galvanic isolation: Full galvanic isolation (PELY).
Relay outputs:
No. of programmable relay OUtputs ..o e e 2
Terminal noS., control card.............coiviiniiniiii s 4-5 (make) -
Max. terminal load on 4-5, control card .........cocoooiiiiiiiiiiiiii 50VAC, 1A B0VA 75V DC, 1 A 30W
Max. terminal load on 4-5, control card for UL/cUL applications...............ccoverennn. 30VAC,1A/425VDC, 1A
Terminal nos., power card and relay card ............. TR s 1-3 (break), 1-2 {make)
Max. terminal load on 1-3, 1-2, power card and refay card............ s 240V AC, 2 A, B0 VA
Max. terminal load 0N 1-3, 1-2, POWEE CAIM .......ooiiiiiiiiiie ettt eeree ettt e eniae e 50VDC, 2A
; “MG.60.A8.02 - VLT is a registered Danfoss trade mark : ’ 15
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VLT® 6000 HVAC

B General technical data ' ' . .
External 24 Volt DC supply: {only available with VLT 6350 6550): )
=Tl = L T = S O OO RTTRTROI 35, 36
VORAGE FAMGE . v oceie ettt et ettt 24VDC 215% (max. 37 vV DC for 10 sec)
Max. voltage ripple............ e et e e 2V0C ‘
Power consSuMPion ... e 15W - 50W(50Wforslar1 up, 20 msec.) .
Min. Pre-fuse ..o ettt e e e e 8 Amp ‘ ‘
Refiable galvanic isolation: Full galvanic isclation if the external 24 V DC supply Is also of the PELV type. ;
Cable lengths and cross-seclions: L
Max. motor cable length, screened CabIE .......oooi i ermeens |

Max, motor cable length, unscreened cable

‘Max. motar cable length, screened cable VLT 6011 380-460 V :
Max. motor cable length, screened cabie VLT 6011 550-600 V
Max. DC-bus cable length, screened Cable ...........coceeveeceroeerovns
Max. cable cross-section 1o motor, see next section
Max. cross-section for control CaBIES ... e 1.5 MM B AWG
‘Max. cross-section for sefal COMMUNICAtION .......cocco it e et e e avre e 1.5 mme/16 AWG
If UL/cUL is 1o complied with, cable with-temperature class 60/75 °C must be used (AT 6002 - 6072 380 - 500
If UL/cUL is to complied with, cable with temperature class 75 °C must be used VLT 6042 - 6062 200 - 240 V, VLT
8072 - 6550 380 - 500 V, 6100-6275 550-600)
. Control characteristics:
Freguency range . 0-1000Hz :
Resolution on QUIPUL FrEOUBNGY ..o it e e e et et e e et e s e e e e saneas +0.003 Hz
SYSIEM rESPONSE M ..o e et ettt a e et emee et e e e eet e et e eeeete e e 3 msec.
Speed, control range (OPEN 100P) ... e 1:100 of synchro. speed
Speed, accuracy (0PN l00P) ..o FTRUTUUUPURUPOT T < 1500 rpm: max. error + 7.5 rpm
> 1500 rpm: max. error of 0.5% of actual speed
Process, accuracy (CIoSed I00P) . ..o oot e < 1500 rpm: max. error + 1.5 rpm
: > 1500 rpm: max. error of 0.1% of actual speed
All control characteristics are based on a 4-pole asynchronous motor
Accuracy of Display readout {parameters 008-012 Display readout): ) .
Motor current [5], 0 - 140% 10ad ..ot Max, error: £2.0% of rated output current
Power kW [B], Power HP {7], 0 - 90% load Max. error: +5.0% of rated output power
Externals:
B O U L1 e e e e e e e e e et e st e e et e et IP OO, IP20,IP54
Vibrationtest ..o, 0.7 g'RMS 18-1000 Hz random. 3 directions for 2 hours (EC 68-2-34/35/36) o ‘
Max. relative humidity ..o 93 % +2 %, -3 % (IEC 6B8-2-3) for storage/transport f
Max. relative humidity ... P 95% non condensing (IEC 721-3-3; class 3K3) for operation
AMBDIENTIBIMIDEIAILIE ..o e e e e s e e s e e et s nte 2 e et et e e et e e e e eeeee e reeeeeeeeassee s
VLT §002-6005 200-240V, 6002-6011 380-460V, 6002-6011 550-600 V Bookslyle, IP20 ........ . Max. 45°C (24-hour average max. 40°C) ‘
VLT 6006-6062 200-240v, 6016-6550 380-460V, 6016-6275 550-600VIF 00, IF20......... Max. 40°C (24-hour average max, 35°C) i
VLT 6002-6062 200- 240V, GO02-6550 380-2B0V, IF 58 . .oooooicco oo eesee s e see eeeeen Max, 40°C (24-haur average max. 35°C) |
See Derating for high ambient temperature
Min. ambient termparature in Ul OPEFGHON ...........ccoiiii ettt et . 0°C
Min. ambient temperature at redUCEA PEMOMNANGE ©1vvevv.vee e ee e e ee e, -10°C
Temperature during StOrage/transpON ...t et -25 - +85/70°C
Max, At ADOVE SEA IBVE] .. cov vttt ettt oo ee oo e 1000m -
See Derating for high air pressure ‘
EMC standards applied, :
Emission EN 50081-1/2, EN 61800-3, EN 55011, EN 55014
Immunity EN 50082-2, EN 61000-4-2, IEC 1000-4-3, EN 61000-4-4
EN 61000-4-5, ENV 50204, EN 61000-4-6, VOE 0160/1200.12
16 7 MG.60.A8.02 - VLT is a registered Danfoss trade mark :
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VLT® 6000 HVAC

| ne!
0% VLT 6002-6275, 550-600 V units do not
e comply with EMC, Low Voltage
or PELV directives.

VLT 6000 HVAC protection:

i e Electronic motor thermal protection against overtoad.

e Temperature monitoring of heat-sink ensures that the VLT frequency converter cuts out auto-derates

C if the temperature reaches 90°C for IP 00 and iP 20. For IP 54, the cut-out temperature is 80°C. An
overtemperature can only be reset when the temperature of the heat-sink has failen below 60°C.

o The VLT frequency converter is protected against short-circuiting on motor terminals U, V, W.

¢ The VLT frequency converter is protected against earth fault on motor terminals U, V, W.

* Monitoring of the intermediate circuit voltage ensures that the VLT frequency converter cuts out if the '
© intermediate circuit voltage gets too high or too low.
: e If a motor phase is missing, the VLT frequency converter cuts out or auto-derates.
s . . . =e=x|fthere is a mains fault, the VLT frequency converter is able to carry out a controlled deramping.

¢ If a mains phase is missing, the VLT frequency cofwverter will cut out when a load is placed on the motor. -

MG.60.A6.02 - VLT is a registered Danfoss trade mark
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. VLT® 6000 HVAC

M Technical data, mains supply 3 x 200 - 240V

; According to international requirements VLT type 6002 6003 6004 6005 6006 6008 6011

! Output current ) wnlAl 6.6 7.5 10.6 12.5 16.7 242 308 -

' mrw 60 S)[A] 7.3 8.3 11.7 13.8 18.4 26.6 33.9

! Output power (240 V) Swin KVA] 2.7 3.1 4.4 5.2 6.9 101 12.8

v Typical shaft output Pugn kW] 1.1 1.5 22 3.0 4.0 55 7.5

! Typical shaft output Pame [HP] 1.5 2 3 _4 5 7.5 10

} Max. cable cross-section 3 .

I to motor and DC-bus [mmZ/AWGJ 4/10 4/10 4/10 4/10 4/10 16/6 16/6

i .

I .

! Max. input current (200 V) (RMS) 1, »[A] 6.0 7.0 10.0 12.0 16.0 23.0 30.0

! Max. cable cross-section : .

! power [mm?)/[AWG) 2! 4/10 4/10 4/10 4/10 4/10 16/6 16/6

' Max. pre-fuses [AJUL ' [A] 16/10  16/15  25/20 25/25 35/30 50 60
Mains contactor [Danfoss type] Ci6 Cl6 Cl 6 Cl 6 Cig - Cl9 Cl 16
Efficiency 2 0.95 ) .
Weight IP 20 kg 7 7 9 9. 23 23 23
Weight IP 54 [kg] 115 11.5 13.5 13.5 35 35 38

| Power loss at max. load. W] Total 76 95 126 172 194 426 545
Enclosure VLT type Bookstyle IP 20/Compact P 20/IP 54

i (Bookstyle IP 20 is available in power range VLT 6002-6005).

i MW Mains supply 3 x 200 - 240V '

; According to international requirements VLT type 6016 6022 6027 . 6032 6042 6052 6062

. Output current law[A] (200-230V) 462 594 748 88.0 115 143 170

; w0 S) [A] (200-230V) 506 653  82.3 96.8 127 158 187

j Inrn [A) 240V) 480 59.4° 748 . 880 104 130 154

) g wmax (B0 S) (A] 240V) 506 65.3 82.3 96.8 115 143 170

‘ Output power Swun [KVA] (240 V) 19.1 24.7 31.1 36.6 41.0 52.0 61.0

: Typical shaft output Puarn (kW) 11 15 18.5 22 = 30 37 -45
Typical shaft output Pun [HP] 15 20 25 30 40 50 60
Max. cable cross-section to motor and :
DC-bus [mmZAWG]) copper 16/6 35/2 35/2 50/0 70/1/0 95/3/0  120/4/0

I aluminium 16/6 35/2 35/2 50/0 95/3/0% _90/250mcm* 120/300mcm®
Min. cable cross-section to motor and
DC-bus [mmZAWG] © 10/8 10/8 10/8 16/6 10/8 10/8 10/8
Max. input current (200 V) (RMS) I n [A] 46.0 59.2 74.8 88.0 101.3 126.6  149.9
Max. cable, cross-section

. [ power [mMmZAWG] copper 16/6 35/2 35/2 50/0 70/1/0 95/3/0  120/4/0

' e aluminium - 16/6 35/2 35/2 50/0  95/3/0% 90/250mcm$ 120/300mems

. o008 Max. pre-fuses - JAYUL M) [A] 60 80 125 125 150 200 250

! Mains contactor {Danfoss type] Cl 32 Cl 32 Cl 37 Cl 61 Ci85 CI85 Cl141

' : : [ACvalue] AC-1 - AC-1 _ AC-1 AC-1
Efficiency @ 0.95

. Weight IP 00 , (kg] - - - - 90 90 0

I : Weight IP 20 [kg] 23 30 30 48 101 101 101

i Weight IP 54 [kg] 38 49 50 - 55 104 104 104

‘ Power loss at max. load: W} 545 783 1042 1243 1089 1361 1613 .

L. Enclosure IP 20+NEMA 1 kit, IP 54/NEMA 12

. :

1. It UL/cUL is to be complied with, pre-fuses type Bussmann KTN-R, -or Ferraz Shawmut type ATMR must be used. Fuses must

a e LN

i be designed for protection in a circuit capable of supplying a maximum of 100,000 Amps ms (symmetrical), 500 V maximum.
American Wire Gauge. )
Measured using 30 m screened motor cable at rated load and rated frequency.
Current ratings fulfill UL requirements for 208-240 V
Connection stud 1 x M8 /2 x M8.

18
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VLT® GOOO HVAC

M Technical data, mains supply 3 x 380 -460V

According to international requirements VLT type 6002. 6003  B004  BOO5  BOO6 6008 6011
Qutput current  lyra [A](380-440 V) 3.0 4.4 5.6 7.2 0.0 130 16.0
hr. v (601 8) [A] [3B0-440 V) - 3.3 45 6.2 7.9 11.0 143 176
hazw [8] (441-460 V) 3.0 3.4 4.8 6.3 8.2 11.0 140
bz e (60 ) [A} (441-4B0 V) 3.3 3.7 53 5.9 9.0 12.1 15.4
Qutput power Suza (kWA (100 V) 2.2 2.9 4.0 52 7.2 9.3 11.5
Sy fkVA] (460 V) 2.4 2.7 38 5.0 B.5 g8 11.2
Typical shafl output "~ Puzn kW] 1.1 1.5 2.2 3.0 4.0 535 7.5
Typica! shafl output Py [HPI 1.5 2 ‘3 - 5 7.5 10
Max. cable cross-section |
to motor ' Mm%/ AWG] 410 440 410 410 410 4110 4410
Max, inpul current fon [A] (380 V) 2.0 3.8 5.3 0 91 12.2 150
{RMS) low {A] (460 V) 2.5 3.4 4.8 5.0 8.3 106  14.0
Max. cable cross-seclion, : T
power Imm2[AWG] 2! 4/10 4/10 4/10 4/10 4/10 4/10 4410 -
Max. pre-fuses [AJAIL 1A 16/6  16/10  16/10  16/15  25/20  25/25 35/30 -0
- Mains contaclor [Danfoss type| Cté Ct6 Cl6 Cl6 Cl & cls Clé "[u'
Efficiency . 0.96 %
Weight IP20 kgl 8 8 8,5 B.5 105 105 105 -
Waight 1P 54 [kg] 1.5 11.8 12 12 14 14 14 =
Power loss at max. load. W Toal 67 92 110 139 198 250 295
Enclosure VLT type Bookstyle IP 20/Compact IP 20/1P 54
(Bookstyle IP 20 is available in the VLT 6002-6011 power range)
M Mains supply 3 x 380 - 460V .
According to international requirements VLT type 6016 6022 6027 6032 6042, 6052 6062 6072
Qutput current haze [A] (380-440V) 24.0 32.0 37.5 44.0 61.0 73.0 90.0 106
] hapmar (B0 81 [A] (3B0-440V) 264 352  41.3.. 484  67.1 80.3 99.0 117
il ] lnge [&] (441-460V) 210 '27.0  34.0 40.0  52.0 65.0 77.0 106
T kg rea (B0 5} [A] (441-460V) 231 297 3r.4 440 57.2 71.5 B4.7 117
Ouipul power SprfkVA] @00V) 173 230  27.0 316 438 52.5 64.7 73.4
Syrw |[KVA] 460 V) 167 215 27.% 31.9 41.4 51.8 61.3 B4.5
»%: Typical shafl output Puru KWL 11 - 15 18.5 2z 30 37 45 55
Typical shaft oulput Pura [HP] 15 20 25 30 40 50 60 75
Max. cable cross-gsection
to motor and DC-bus [mm*AWG]) 166 16/6 16/6 16/6  35/2 35/2. 50/0 50/0
tin. cabla cross-section
1o motor and DC-bus?  [Mm¥AWG] 1048 10/8 10/8 10/ 10/8 10/8 16/6 16/6
Max. input current WLnfAl (380V) 240 32.0 3r.5 44.0 600 72.0 89.0 104
—8  (AMS) - LW [A] 460 Y) 210 276 340 410 530 640 77.0 104
Max. cable cross-section, A
power mm/JAWG]) 168/6 16/6 16/6 16/6  35/2 3572 50/0
Max. pre-fuses [AFUL V' [A]  63/40 53/40 63/50 63/60 , BO/BO  100/100 125/125 150/150
Mains contactor [Danfoss iype] Cl9 G116 Cl16 G132 (G132 Cl 37 Cl 61 C185
Efficiency at rated frequency 0.95
Weight 1P 20 [kg] ? 21 22 27 2B 11 4z 13
1 Weight IP 54 [kg] ? 1 42 42 54 56 56 62
Power loss al max. load. W] 415 559 655 768 1065 1275 1571 1851
Enclosure 1P 20/1P 54

1. To comply with UL/cUL, use pre-fuses type Bussmann. KT5-R or Ferraz Shawmut type ATMR. Place the fuses to protect a
circult capable of supplying max. 100,000 amps rms (symmetrical), 500 V max. '

American Wire Gauge.

&

Measured using 30 m screened molor cable at rated load and rated frequency.
Min. cable cross-section is the smallest cable cross-section allowed to be fitted on the terminals.

Always comply with national and local regulations on min. cable cross-section.
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VLT® 6000 HVAC

B Technical data, mains supply 3 x 380 - 460 V

According to international requirements VLT type 60759 6100 6125 6150 6175 6225 6275
Qutput current hara JA] (380-440 V) 106 147 177 22 260 315 368
b e (BO ) 1A] (380-440 V) 117 162 195 233 286 347 405
har [A] (441-460 V) 106 130 160 190 240 302 361
. has e (50 S) [A] {441-460 V) 117 143 176 209 264 332 397
Output power Swru[KVA] (400V) 73 102 123 147 180 218 255
‘ . Surs[KWWAJ A0V} BAS 104 127 151 191 241 288
Typical shaft cutput (380-440 V) Pusu kW] 55 75 . 90 110 132 160 200
Typical shall culput (441-460 V)Pyy « [HPS 75 100 125 150 200 250 300
Max. cross-seclion of copper cable .
to motor and CC-bus (380-440 V) [mm?]3 70 95 120 70 2x70  2x95 2x120
Max. cross-section of copper cable .
to motor and DC-bus (441-460 V) [mm?]? 70 70 95 2%70 2x70  2x95 2x120
Max. cross-section of aluminium cable ' .
to molor and DG-bus (380-440 V) [mm?¥ 95 90 120 2x70 2x95  2x120  2x150
Max. cross-section of aluminium cable -
to motor and DC-pus {441-460 W) [mm?® 70 120 150 2x70 2x120 2xi20  2x150
Max. cross-section of copper cable o
to moter and DC-bus (380-440 V) [AWG]? 1/0 0 4/0 2x1/0  2x2/0 2x3/0 2x250mem
Max. cross-section of copper cable
‘to miotor and DC-bus (441-460 V) IAWG|Y 1/0 2/0 30 2210 2x1/0 0 2x3/0 2x4/0
Max. cross-section of aluminium cable
to moter and DC-bus (380-44C V) [AWG]® 3/0 250mem 300mem 2x2/0  2x4/0 2x250mcm 2x350mem
Max. cross-section of aluminium cable . :
to motor and DC-bus (441 -460 V) [AWG]? 3/0 4/0 250mem 2x2/0  2x3/0  2x250mem 2x300mem
Max, cross-section of cable to motor, .
and DC-bus* [mMm¥AWG]® 10/8 10/B 10/8 10/8 10/8 16/8 16/6
Max. input current ILu(A] (380 V) 163 - 145 174 206 256 317 366
(RMS} I [A](460V) 103 128 158 185 236 304 356
Max. cross-section of copper cable :
ic power {380-440 V) Imm3)® i 95 120 2x7Q 2x70 2%55 2x120
Max. cross-section of copper cable
] to power (441-460 V) mmZ® 70 70 a5 2x70  2x70 2x85 2x120
Max. cross-section of aluminium cable
;m to power (380-440 V) . [mm?= 95 90 120 2x70 2x95 2x120 2x150
Max. cross-section ol aluminium cabte '
to power {441-460 V) [mm2]2 70 120 150 2x70 2x120  2x120 2x150
Max. cross-section of copper cable )
tc_power (380-440 V) [AWG]?  1/0 3/0 4/0 2x1/0 2x2/0  2x3/0  2x250mem
Max. cross-section of copper cable : .
to power {441-460 V) [AWG] 1/0 2/0 30 Zx1/0 2x1/0 2x3/0°  2x4/0
Max. cross-section of aluminium cable ) ) ’
to power {380-440 V) [AWG]Y 3/ 280mom  300mem  2x2/0 2x4/Q 2250mem 2x350mcm
Max. cross-section of aluminium cable |
to power (441-460 V) [AWG)S 30 4/0 200mem D20 DGO 2250mom  2x300mem
Min. cable cross-section ta motor,
and OC-bus * [mmZAWGES 10/8 10/8 10/8 10/8 10/8 16/6
Max. pre-luses [A)UL 2 [A] 150/150 250/220 250/250 300/300 350/350 450400 500/500
Integral pre-luses [AJ/UL *HA] 15/15 15415 15/15 30/30 30/30 30/3C 30730
Mains contactor iDanioss Type| Cl 85 Cl 85 Cl1a1  Clial CJ 250EL CI 250EL C) 300EL
Pre-fuses SMPS [A}UL 1 [A] 5.0/5.0
Weight 1P 00 kgl - 109 109 109 146 146 145 146
Weight IP 20 ' kgl 121 121 121 161 161 161 181
Weight [P 54 kgl 124 124 124 177 177 177 177
Efficiency at rated frequency 0.96-0.97 :
Power loss at max. load W} 1430 1970 2380 2860 3810 4770 5720
Enclosure IP 60/ IP 20/ IP 54

1. To comply with UL/cUL, use pre-fuses type Bussmann KTN-R, or Ferraz Shawmut type ATMR. The fuses protect a circuit capable
of supplying max. 103,000 amps ms (symmetncal] 500 V max. .

2. American Wire Gauge.

3. Measured using 30 m screened motor cable at rated load and rated frequency.
4. Min. cable cross-section is the smallest cable cross-section allowed to be fitled on the terminals. Always comply wnh national

and locat regulations on min. cable cross- -section.
5. Conneclion stud 1 xMB / 2 x M8,
Not far new designs. For new designs, use VLT 6072

o

20
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VLT® 6000 HVAC

M Technical data, ,mains supply 3 x 380 -460V

According 1o international requirements VLT type 6350 6400 6500- 6550
Cutput current harn [A] (380-440 V) 480 600 658 745
Iyt w60 5] [A] (3BC-440 V) 528 660 724 820
lyrw JA] (441-460 V) 443 540 580 678
: Ly e (60 5 1A] (441-460 V) 487 594 649 746
- ’ Quiput power Sure [KYA] (440 V) 345 431 473 536
. Sz [KVA] (460 V) ‘353 430 470 540
. Typical shaft output (380:440 V] Pyuzw [KW] 250 315 . 355 400
. Typical shalt ouiput {441-500 V) Pyury [HP] 350 450 500 500
! Max. cross-section of
- copper cabie to motor 2 x150 2x185 2 %240 2 % 300
! ’ and lcadsharing (380-440 V) [mm?]® 3x70 3Ix395 3x120 3x 150
Max. cross-section of.
) copper cable 1o motor 2x120 2 x 150 2% 185 2 % 300
h and loadsharing (441-460 V) [mm22 3x70 3x95 3x85 3x120
Max. cross-section of
aluminium cable ta motor . 2x185 2x 240 2 x 300
and loadsbharing (380-440 V) [mm® 3 x 120 3x 150 3 x 1BS 3 x 185
== Max. cross-section of
aluminium cable 10 motor 2x150 2x185 2 x 240
i and loadsharing (441-460 V) [mme[® 3Ix95 3x120 Ix150 3x185
. Max. cross-section of
} copper cable to molor 2 x250mem 2 x 350mem 2 x 400mem - 2 x 500mem
' and loadsharing (380-440 V) [AWG]2 2 3x2/0 3x30 3 x 4/0 3 x 250mcm
f Max. cross-section of .
i copper cable to motor 2 x4/0 2 x300mecm 2 x 350mem 2 x 500mem
! and loadsharing (441 -460 V) [AWG]2 9 3140 I x 30 3 x 3/0 3x4/0
' Max. cross-section of
aluminium cable to mater 2 x 350mem 2 x 500mem 2 x B00mem 2 x 700mecm
and loadsharing (380-440V)  [AWGP % 3 x40 3x250mem  3x300mom 3 x 350mcm
Max. cross-section of .
aluminium cable to metor ‘ 2 x300mcm 2 x 400mcm 2 x 500mem 2 x 600mem
and loadsharing.-(441-460 V) [AWG)2 9 3x30 3x4/0 3 x250mem 3 x 300mem

1. I UL/cUL is to be complied with, pre-fuses type Bussmann KTN-R, KTS-R must be used. The tuses must be placed to protect

a circuit capable ot supplying max. 100,000 amps rms {symmetrical), SO0 V maximum.

; 2. American Wire Gauge.

Measured using 30 m screened moator cable at rated load and rated frequency.
4. Min. cable cross-section is the smallest cable cross-sectlion allowed to be fitted on 1he lerminals.

5. Connection stud 1 x MB / 2 x MB.

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

MG.60.AB.02 - VLT is a registered Danfoss trade mark
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VLT® 6000 HVAC

B Technical data, mains supply 3 x 550-600.V

According to _international requirements

6002 6003 6004 6005 6006 6008 6011

Output current lyry [A] (550 V) . 26 2.9 4.1 5.2 6.4 9.5 1.5
har max (60 s} {A] (550 V) 29 3.2 45 57 7.0 10.5 12.7
lan [A] (550 V) 2.4 2.7 39 49 61 . 90 110
1 max (60 s) [Al (575 V) 2.6 3.0 4.3 5.4 6.7 9.9 12.1

Output Swurw [KVA] (550 V) 25 2.8 39 50 . 6.1 9.0 11.0
Swin [KVA] (575 V) 2.4 2.7 3.9 4.9 6.1 9.0 11.0

Typical shaft output Pyry (kW] 1.1 15 2.2 3 4 5.5 7.5

Typical shaft output Py x [HP] 1.5 2 3 "~ 4 5 7.5 10

Max. copper cable cross-section to motor

brake and loadsharing® {mm?2) 4 4 4 4 4 4 ) 4

[AWG]2 10 10 10 10 10 10 10

Rated Input Current hrw [A] (550 V) 25 2.8 4.0 5.1 6.2 9.2 11.2

' ’ I [A] (60O V) 2.2 25 36 4.6 5.7 8.4 10.3

Max.copper cable cross-section,
power, NEMA 14

[mm2] 4. 4 4 .- 4 4 4 4
[AWG)? 10 10 10 10 10 10 10
Max. prefuses (mains)" []/UL Al 3 4 5 6 8 10 15
Efficiency 0.96
Weight 1P00 ’ {kg) :
[lbs) .
Weight IP20/NEMA 1 {ka) 10.5 10.5 10.5 10.5 10.5 10.5 10.5
[lbs) 23 23 23 23 23 23 23
Estimated power loss at -
max. load (550 V) wj 65 73 103 131 161 238 288
Estimated power loss at .
max. load (600 V) {w] 63 71 102 129 160 236 288
Enclosure * IP20 and NEMA 1

If UL/cUL is to be complied with, pre-fuses type Bussmann KTS-Rtype or exact eqdiva!ent must be used for VLT 6002-6072.
If UL/cUL is to be complied with, prefuses type Bussman FWP semi-conductor type or exact equivalent must be usd for VLT
6100-6275.

"~ If U/cUL is to be complied with, use type gG fuse for VLT 6002-6072 and type gR for VLT 61 00-6275.

Not following the recommendation may result in unnecessary damage of the drive in case of maifunction. Fuses must be
designed for protection in a circuit capable of supplying a maximum of 100,000 Arms (symmetrical), 600 V maximum.
American Wire Gauge (AWG).

Min. cable cross-section is the smallest cable cross-section allowed to be fitted into the termxnals to comply wnth 1P20.

Always comply with national and iocal regulations on min. cable cross-section.
Connection stud 1 x M8 / 2 x M8 for VLT 6100-6275.

22
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VLT® 6000 HVAC

W Technical data, mains supply 3 x 550-600 V

According to international requirements

6016 6022 6027 6032 6042 6052 6062 6072

; Qutput current hary [A] (550 V) 18 23 28 34 43 54 65 81
Iz ax (60 S) [A] (550 V) 20 25 31 37 47 59 72 89

a hazn [A] (550'V) ‘ 17 2 27 32 4 52 62 77
hat_max (60 s} [A](575 V) 19 24 30 35, 45 57 68 85

I Output Syzw [KVA] (550 V) 17 22 27 32 - 4 51 62 77

' ' Swun KVAL 575 V) ‘ 17 22 27 32 41 52 62 77
Typical shaft output Py [KW] 11 15 185 22 30 37 45 55

- Typical shaft output Pyz. » [HP} 15 20 25 30 40 50 60 75
Max. copper cable cross-section to motor

! brake and loadsharing® [mm?2] 16 16 16 35 35 50 50 50

" [AWG] 6 6 6 2 2 10 1/01/0
Min. cable cross-section to motor ) .

- ‘brake and loadsharing® {mm2] 05 0.5 0.5 10 10 . 16 16 16

j [AWG] 20 20 20 8 8 6 6 6

= ot

1 Rated Input Current Iy [A] (550 V) 18 2 . 27 33 42 53 63 79

: lnzn [A] (600 V) 16 21 25 30 38 49 58 72

Max.copper cable cross-section,
power, NEMA 14

[mm2) . 16 16 16 3B - 35 50 50 50

(AWG)? , -6 6 6 2 2 1/0 /0 1/0

Max. prefuses (mains)" [-/UL [A] 200 30 '35 45 60 75 90 100

Efficiency - i 0.96

.Weight IP0O [kg]. '

. libs}

Weight IP20/NEMA 1 7 [kg) 23 23 23 30 30 48 48 48

fbs) 51 51 51 66 66 106 106. 106

Estimated power loss at

max. load (550 V) ’ {w) 451 576 702 852 1077 1353 1628 2029
Estimated power loss at .
max. load {600 V) : (W] 446 576 707 -838 1074 1362 1624 2016
Enclosure NEMA 1

1. If UL/CUL is to be complied with, pre-fuses type Bussmann KTS-Rtype or exact equivalent must be used for VLT 6002-6072.
If UL/cUL is to be complied with, prefuses type Bussman FWP semi-conductor type or exact equivalent must be usd for VLT
6100-6275. . )
If UL/cUL is to be complied with, use type gG fuse for VLT 6002-6072 and type gR for VLT 6100-6275.
Not following the recommendation may result in unnecessary damage of the drive in case of maifunction. Fuses must be
designed for protection in a circuit capable of supplying a maximum of 100,000 Arms (symmetrical), 600 V maximum.

2. American Wire Gauge (AWG). o

3. Min. cable cross-section is the smallest cabie cross-section allowed to be fitted into the terminals to comply with IP20.
Always comply with national and local regulations on min. cable cross-section. .

4. Connection stud 1 x M8/ 2 x M8 for VLT 6100-627 5.

MG.60.A6.02 - VLT is a registered Danfoss trade mark 23
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i : VLT® 6000 HVAC A i
H Technical data, mains supply 3 x 550-600 V :
. According_to international requirements : ) : !
6100 6125 6150 6175 6225 6275
Qutput current by [A] (550 V) ' 104 131 151 201 253 289
lwrwax (60 S) [A] (550 V) 114 144 166 221 278 318
(A} (550 V) 99 125 144 192 242 289
har-uax (60 ) [A] (575 V) 109 138 158 211 266 318
QOutput Swin [KVA] (550 V) 99 125 144 191 241 275
Swan [KVA] (575 V) : 99 124 143 191 -241 288
Typical shaft output Pyn [KW] 75 90 110 . 132 160 200
Typical shaft output Py n [HP] 100 125 150 200 250 ‘ 300 .
Max. copper cable cross-section to motor . :
brake and foadsharing® [mm2] 120 120 120 2x120- " 2x120 2x120
[AWG)2 4/0 4/0 4/0 2x4/0 2x4/0 2x4/0
. Max, aluminium cable cross-section to motor ' . '
‘ brake and loadsharing® fmm2] - 185 185 185 2x185 2x185 2x185
[awGp 300 mem 300 mem 300 mcm 2x300 mem 2x300mem 2x300mem
Min. cable cross-section to motor
! brake and loadsharing® (mm2] 6 6 6 - 2x6 2x6 2x6
I : AWG]R 8 8 8 2x8 2x8 2x8
!
Rated Input Current |1y [A] (550 V) 101 128 147 196 T 246 281
l lnrx [A] (600 V) 92 117 134 179 226 270
| - Max.copper cable cross-section, '
1 power, NEMA 14 '
H [mm2] 120 120 120 2x120 . 2x120 2x120
; [AWG]? 4/0 4/0 4/0 2x4/0 2x4/0 2x4/0
Max. aluminium cable cross-section, :
, power, NEMA 14 ] : .
! : [mm?2) 185 185 185 2x185 2x185 2x185
[AWG}2 300 mecm ~ 300 mem 300 mcm 2x300 mem 2x300 mem 2x300mem
Max. prefuses (mains)" [-JUL [A] 125 - 175 200 250 350 400
Integral prefuses .
{softcharge circuit, AC)® [}/UL"[A] 15(Qty.3)  15(Qty.3) 15(Qty.3)  30(Qty.3) 30(Qty.3)  30(Qty.3)
Integral prefuses .
| {softcharge resistors, DC)® [-UL (Al 12(Qty.1)  12(Qty.1) 12(Qty.1)  12(Qty.2) 12(Qty.2)  12(Qty.2)
: ) Integral prefuses® (SMPS] [-JJUL [A) 5 5 5 5 5 5
\ Efficiency - . . 0.96-0.97 )
' i Weight IPO0 - . {kal 109 109 109 146 146 146
[Ibs) © 240 240 240 322 322 322
Weight IP20/NEMA 1 fkg] 121 121 121 161 161 161
. [tbs] 267 267 267 355 355 355
| Estimated power loss at o
: max. load (850 V). (W) 2605 3285 3785 - 5035 " B340 7240
| Estimated power loss at
' max. load (600 V) W] 2560 3275 3775 5030 6340 7570
Enclosure IPO0 and NEMA 1
1. If UL/cUL is to be complied with, pre-fuses type Bussmann KTS-Rtype or exact equivalent must be used for VLT 6002-6072.
If UL/cUL is to be complied with, prefuses type Bussman FWP semi-conductor type or exact equivalent must be usd for VLT
6100-6275. :

If UL/cUL is to be complied with, use type gG fuse for VLT 6002-6072 and type gR for VLT 6100-6275. ) |
Not following the recommendation may result in unnecessary damage of the drive in case of malfunction. Fuses must be : . I
designed for protection in a circuit capable of supplying a maximum of 100,000 Arms (symmetrical), 600 V maximum. !
2. American Wire Gauge (AWG). ‘
3. Min. cable cross-section is the smallest cable cross-section allowed to be fitted into the terminals to comply with IP20. l
Always comply with nationat and local regulations on min. cable cross-section.
4. Connection stud 1 x M8 /2 x M8 for VLT 6100-6275. .
5. Integral prefuses {softcharge circuit, AC) must be AC Litteliuse KLK or exact equivalent.

Integral prefuse (softchage resistors, DC) must be KLKD or exact equivalent.
i 6.__Integral prefuse (SMPS) must be Bussman KTK type or exact equivalent.
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VLT® 6000 HVAC

@ Mechanical dimensions

" All measurements in mm.
VLT type -
Bookstyle IP 20 200-240 V
6002 - 6003
6004 - 6005

- Bookstyle IP 20 380-460 V
6002 - 6005
6006 - 6011

IP 00 200-240 V
' 6042 - 6062

I 1P 00 380-460 V
;- 6075 - 6125
6150 - 6275
6350 .- 6550 _

T|m|®@

IP 20 200-240 V
| 6002 - 6003
; 6004 - 6005
! , 6006 - 6011
"6016 - 6022
6027 - 6032
6042 - 6062

m(O(O(O[OO

IP 20 380-460 V
6002 - 6005
6006 - 6011
6016 - 6027
6032 - 6042
6052 - 6072
6075 - 6125

- 6150 - 6275
6350 - 6550

T(mm{o|oojO|O

Il

|

|

f VLT type
} IP 54 200-240 V
|

!

!

6002 - 6003
© 6004 - 6005
6006 - 6011
6016 - 6032
6042 - 6062

. IP 54 380-460 V
i 6002 - 6005
‘ 6006 - 6011 -
6016 - 6032
6042 - 6072
! : 6075 - 6125

: - 6150 - 6275
b 6350 - 6550

5
400 {a:

a ol o]l kil ki)

aa: Min. air above enclosure
bb: Min.- air below enclosure

MG.60.A6.02 - VLT is a registered Danfoss trade mark 25
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VLT® 6000 HVAC

B Mechanical dimensions
All measurements are in mm.

VLT type B a

IP 00 550-600 V

6100-6150 370/14.57 780/30.71 :

6175-6275 420/16.54 1380/54.33 1350

IP 20/NEMA 1 550-600 ) . .

6002-6011 i 220/8.66 384/15.12 &

6016-6027 - 15 242/9.53 540/21.26 £2¢
. 6032-6042 242/9.53 680/26.77

6052-6072 308/12.13 780/30.71

6100-6150 370/14.57 1335/ 780/30.71

6175-6275 i 420/16.54 1380/54.33 135

Option for IP 00 VLT 6075-627 B1

iP 20 bottom cover

6100 - 6125 370

6150 - 6275 . 420

*) aa: Min. air above enclosure
- bb: Min. air below enclosure

26
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#® Mechanical dimensions

VLT® 6000 HVAC
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- | -
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. VLT 6075-6125
#10 i a
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i S
! . " VLT §075-6125 e —— e
: oA al : -
: ‘ J SR --- VLT 6150-6275
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] Fa
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1
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Type C, IP20 7 Type G, IP54
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VLT® 6000 HVAC

H Mechanical dimensions (cont.)

8
G @
I
I
i
I
I
|
!
]
1
1
I
1
I
I
I .
| A
)
1
!
I
|
1
I
I
|
1 -
A
I
I
A, _——— - -
PR
7
. S S |
////
176TAD4S.10
Type H, IP 00, IP 20, IFP 52
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VLT® 6000 HVAC

B Mechanical installation

Please pay attention to the requirements

@ Enclosure protection
IPO0 P20 NEMA 1 1P 54

that apply to integration and field Bookstyle - OK
) mounting kit, see the below list. The
information given in the list must be observed 10 VLT 6002-6032 200-240 V- OK OK
avoid serious damage or injury, especially when VLT 6002-6550 380-460 V. OK  OK OK
installing large units. : VLT 6002-6011 550-600 V- oK oK
VLT 6016-6072 550-600 V. - - OK
The VLT frequency converter must be installed VLT 6100-6275 550-600 V_OK - 0K

vertically.

The VLT frequency converter is cooled by means of air
circulation. For the unit to be able to release its
cooling air, the minimum distance over and below the
unit-must be as shown in the illustration below.

To protect the unit from overheating, it must be

-ensured.that the ambient temperature does not rise

above the max. temperature stated for the VLT
frequency converter and that the 24-hour average
temperature is not exceeded. The max. temperature
and 24-hour average can be seen from the General
Technical Data.

If the ambient temperature is in the range of 45°C -
55°C, derating of the VLT frequency converter will
become relevant, see Derating for ambient tempera-
ture.

The service life of the VLT frequency converter will be
reduced if derating for ambient tempe‘ratljré is not
taken into account. '

W Field-mounting
IPOO P20 NEMA 1 P54

Bookstyle - No -
VLT 6002-6032 200-240V - No OK
VLT 6002-6550 380-460 V. No No OK

IP 20 with 4x top cover . .
VLT 6002-6005 200-240V - OK OK

VLT 6002-6016 380-460 V. - OK OK
VLT 6002-6011 550-600V - OK OK

IP 20 terminal cover

VLT 6006-6032 200-240V - OK OK

VLT 6022-6072 380-460 V. - OK OK

VLT 6016-6072 550-600 V. - - OK -
N

~ B Spacing when installing of VLT 6002-6005 200-240 V, VLT 6002-6011 380-460 V,

VLT 6002-6011 550-600 V, Bookstyle IP 00, IP 20, NEMA 1 and IP 54. -

Cooling

\

All the above-mentioned units require a minimum
space of 100 mm above and below the enclosure.

DANFOSS
193HADS.12
o
o

Side-by-side

DANFOSS
175HA333.10

All the above-mentioned units can be installed side by
side without any space, since these units do not
reqguire any cooling on the sides.

MG.60.A6:02 - VLT is aregistered Danfoss trade mark
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VLT® 6000 HVAC

B Installation of VLT 6006-6032 200-240 V, VLT 6016-6072 380-460 V, VLT 6016-6072 550-600 V, IP 20,
NEMA 1 and IP 54

Cooling * Side-by-side

& 200

3

DANFOSS
-175ZA117.10

+

N 200
£ 200

DANFOSS
1I3ZA118.12
n
[=]
o

\

All units in the above-mentioned series require a
.minimum-space of 200 mm above and .below the
- enclosure and must be installed on a plane, vertical 8@8 8@8
surface (no spacers). This applies both to IP 20, ;]VU% c?c?:lbn
-NEMA 1, and IP 54 units. _ -
These units can be installed side by side without
any spacing, since they do not require any cooling
.on the sides.

DANFOSS
175ZA118.10

IP 54 (flange-by-flange)

B Installation of VLT 6042-6062 200-240 V, VLT 6075-6275 330-460 V, VLT 6100-6275 550-600 V,

IP 00, IP 20, NEMA 1, and IP 54 © Side-by-side
. = i.’
Cooling - 9z
O«
£5
3
£ 225
f
2 v
§g N 225
. 1
VLT 6075-6275 3
0l
Vo
O«
All units require a minimum space of 225 mm Lu
above and below the enclosure and must be 3t

installed on a plane, vertical surface (no spacers).
This applies to IP 00, IP 20 and IP 54 units alike.

VLT 6075-6275 IP 54

All IP 00 and IP 20 units in the above-mentioned
series can be installed side by side without any -
spacing.

30 ’ MG.60.A6.02 - VLT is a registered Danfoss trade mark
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VLT® 6000 HVAC

H Installation of VLT 6350-6550 380-500 V Compact IP 00, IP 20 and IP 54

Cooling -7 Side-by-side

‘ ’» 400mm

"
+ B .
' (] | L

. §

i

% " [ ]

| \ 3 7

' -

1 178104808

1 .

- 17324484.10
All units in the above-mentioned series require a mini-
mum space of 400 mm above the enclosure and

Compact.IP 00, IP 20 and IP 54
AllIP 00, IP 20 and IP 54 units in the above-

Q-Pulse |d TMS958

must be installed on a plane floor. This applies to both
IP 00, IP 20 and IP 54 units.
Gaining access to VLT 6350-6550 requires a mini-

- “mum space of 605 mm in front of the VLT

frequency converter.

mentioned series can be instalied side by side without
any space between them, since these units do not
require cooling on the sides. ’

IP 00 VLT 6350-6550 380-460 V

The IP 00 unit is designed for installation in a cabinet
when installed according to the instructions in the
VLT 6350-6550 Installation Guide MG.56.AX.YY.
Please note, that the same conditions as for NEMA
1/ IP20 and NEMA 12/ IP54 must be fulfiled.

MG.60.A6.02 - VLT is aregistered Danfoss trade mark
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- B General information about electrical installation

B High voltage warning
The voltage of the frequency converter

e is dangerous whenever the equipment
is connected 10 mains. Incorrect instal-

lation of the motor or the frequency converter may

cause damage to the equipment, serious personal

injury or death.

Consequently, the instructions in this Design Guide,

as well as national and local safety regulations, must

be complied with.

" Touching the electrical parts-may be fatal - ‘even after

‘disconnection from mains:

Using VLT 6002-8005 wait at least 4 minutes and

using VLT 6006-6550 wait at least 30 minutes.

NB!
'@ It is the user's or certified electrician's
responsibility to ensure correct earthing and
protection in accordance with applicable national and
local norms and standards.

B Earthing
The following basic issues need to be considered when
installing a frequency converter, so as to obtain
electromagnetic compatibility (EMC).

» Safety earthing: Please note that the frequency
converler has a high leakage current and must be
"earthed appropriately for safety reasons. Apply
- local safety regulations.
+ High-frequency earthing: Keep the earth wire
connections as short as possible. -

Connect the different earth systems at the lowest possible
" conductor impedance. The lowest possiblé conductor
impedance is obtained by keeping the conductor as short
as possible and by using the greatest possible surface
area. A flat conductor, for example, has a lower HF
impedance than a round conductor for the same conduc-
tor cross-section Cyess.
If more than one device is installed in cabinets, the
cabinet rear plate, which must be made of metal, should
be used as a common earth reference plate. The metal
cabinets of the different devices are mounted on the
cabinet rear plate using the lowest possible HF
impedance. This avoids having different HF voltages for
the individual devices and avoids the risk of radio
interference currents running in connection cables that
“may be used between the devices. The radio
interference will have been reduced.
In order to obtain a low HF impedance, use the fastening
bolts of the devices as HF connection to the rear plate. It
is necessary to remove insulating paint or similar from
the fastening points.

B Cables

Control cables and the filtered mains cable should be
installed separate from the motor cables so as to avoid
interference overcoupling. Normally, a distance of 20 cm
will be sufficient, but it is recommended to keep the
greatest possible distance wherever possible, especially
where cables are installed in parallel over a substantial
distance.

With respect to sensitive signal cables, such as
telephone cables and data cables, the greatest possible
distance is recommended with a minimum of 1 m per 5
m of power cable (mains and motor cable). It must be
pointed c'ngt that the necessary distance depends on the
sensitivity of the installation and the signal cables, and
that therefore no precise values can be stated.

If cable jaws are used, sensitive signal cables are not to
be placed in the same cable jaws as the motor cable or
brake cable.

If signal cables are to cross power cables, this should be
done at an angle of 90 degrees. ]

Remember that ail interference-filled in- or outgoing
cables to/from a cabinet should be screened/armoured
or filtered.

See also EMC-correct electrical installation.

B Screened/armoured cables

The screen must be a low HF-impedance screen. Thisis
ensured by using a braided screen of copper, aluminium
or iron. Screen armour intended for mechanical
protection, for example, is not suitable for an EMC-
correct installation.

See also Use of EMC-correct cables.

B Extra protection with regard to indirect contact

ELCB relays, multiple protective earthing or earthing can
be used as extra protection, provided that local safety
regulations are complied with. o

In the case of an earth fault, a DC content may develop
in the faulty current. . '

Never use ELCB relays, type A, since such relays are not
suitable for DC fault currents. If ELCB relays are used,
this must be done in accordance with local regulations.

If ELCB relays are used, they must be:
¢ Suitable for protecting equipment with a direct
current content (DC) in the faulty current (3-phase
bridge rectifier)
* Suitable for power-up with short charging current
to earth
¢ Suitable for a high leakage current.

32
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M RFl switch
Mains supply isolated from earth:
When the VLT frequency converter is supplied from
an isolated mains source (IT mains), the RFI switch
must be closed (OFF). In the OFF position, the
internal RFI capacitors (filter capacitors) between the
. chassis and the intermediate circuit are cut out so -
- as to avoid damaging the intermediate circuit and to
" reduce the earth leakage currents (see IEC 1800-3).
The position of the RFI switch can be seen from in
VLT 6000 enclosures.

| nB! .

[ .

”é When the RFl switch is set to OFF parameter
407 Switching frequency max is only allowed

to be set to factory setting.

| &Sdt TN LT AT L

o ' NB!
“: The RFI switch is not to be operated with
mains supply connected to the unit. Check

operating the RFI switch.

§ nst
' .l: The RFI switch disconnects the capacitors
‘ galvanically; however, transients higher than
approx. 1,000 V will be bypassed by a spark gap.

" that the mains supply has been disconnected before

Reliable galvanic isolation (PELV) is lost if
' the RFI switch is placed in the OFF -

. position. This means that all control in- and

!
} outputs can only be considered low-voltage

terminals with basic galvanic isolation. In addition,

f the VLT 6000 HVAC EMC performance wil be
] reduced if the RFI switch is placed in the OFF

position.

A}

Mains supply connected to earth:

! The RFI switch must be ON for all installations on
' earthed mains supplies. .

Bookstyle IP 20
VLT 6002 - 6011 380 - 460 V
VLT 6002 - 6005 200 - 240 V

TEEOESY 10

Compact IP 20 and NEMA 1
VLT 6002 - 6011 380 - 460 V
VLT 6002 - 6005 200 - 240 V

VLT 6002 - 6011 550 - 600 V

e g R,

Compact IP 20 and NEMA 1
VLT 6016 - 6027 380 - 460 V
VLT 6006 - 6011 200 - 240 V
VLT 6016 - 6027 550 - 600 V

MG.60.A6.02 - VLT is a registered Danfoss trade mark
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Compact IP 20 and NEMA 1
VLT 6032 - 6042 380 - 460 V
VLT 6016 - 6022 200 - 240 V
VLT 6032 - 6042 550 - 600 V

Compact IP 20 NEMA 1
VLT 6052 - 6072 380 - 460 V
VLT 6027 - 6032 200 - 240 V
VLT 6052 - 6072 550 - 600V

] r2neig 1

§ s

Compact IP 54
VLT 6002 - 6011 380 - 460 V
VLT 6002 - 6005 200 - 240 V

Compact IP 54
VLT 6016 - 6032 380 - 460 V
VLT 6006 - 6011 200 - 240 V

Compact IP 54
VLY 6042 - 6072 380 - 460 V
VLT 6016 - 6032 200 - 240 V

34
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B High voltage test
A high voltage test can be carried out by short-
circuiting terminals U, V, W, L, L, and L; and ener-
gizing by max. 2.5 kV DC for one second between
this short-circuit and the chassis.

NB!
E: The RFI switch must be closed (posmon ON)
i when high voltage tests are carried out. The
. mains and motor connection must be interrupted in
i the case of high voltage tests of the total installation
‘ if the leakage currents are too high. '

Heat emission from VLT 6000 HVAC
The tables in General technical data show the
_ power loss P(W) from VLT 6000 HVAC. The
maximum cooling air temperature ty, max is 40° at
100% load (of rated value).

The guantity of air required for cooling frequéncy
converters can be calculated as follows:

1. Add up the values of P, for all the frequency
converters to be integrated in the same panel.
The highest coollng air temperature (t,) present
must be:lower than tn, uax (40°C).

| The day/night average must be 5°C lower

(VDE 160).

I
i
0
|
i
!
i M Ventilation-of integrated VLT 6000 HVAC
f
1

exceed: tour max (45° C).

temperature of the cooling air (t\) and its outlet
temperature (toy): ’
. At= 45° C-ty,
3. Calculate the required
quantity of air = 2P, x 3.1 m3/h
At
Insert At in Kelvin

The outlet from the ventilation must be placed
above the highest-mounted frequency converter.

Allowance must be made for the pressure loss

going to drop as the filters are choked.

The outlet temperature of the cooling air must not

2. Calculate the permissible difference between the

across the filters and for the fact that the pressure is

B EMC-correct electrical installation
Foliowing these guidelines is advised, where
compliance with EN 50081, EN 55011 or EN
61800-3 First environment is required.
If the installation is in EN 61800-3 Second
environment, then it is acceptable to deyéaté from
these guidelines. It is however not recommended.
See also CE labelling, Emission and EMC test results
under special conditions in the Design Guide for
further details.

.Good engineering practice to ensure EMC-
correct electrical installation:

@ Use only braided screened/armoured motor
cables and control cables.
The screen should provide a minimum coverage
of 80%.The screen material must be metal, not
limited to but typically copper, aluminium, steel or
lead. There are no special requirements for the
mains cable.

@ Installations using rigid metal conduits are not
required, to use screened cable, but the motor
cable must be installed in conduit separate from
the control and mains cables. Full connection of
the conduit from the drive to the motor is re-
quired. The.EMC performance of flexible conduits
varies a lot and information from the manufac-
turer must be obtained.

® Connect the screen/armour/conduit to earth at’
both ends for motor cables and control cables.
See also Earthing of braided screened/
armoured control cables.

@ Avoid termihating the screen/armour with twisted
ends (pigtails). Such a termination increases the
high frequency impedance of the screen, which

reduces its effectiveness at high frequencies. Use -

low impedance .cable clamps or glands instead.

MG.60.A6.02 - VLT is a registered Danfoss trade mark
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where possible.

® Ensure good electrical contact
between the mounting plate and the metal
chassis of the VLT frequency converter. This
does not apply to IP54/NEMA 12 units as theyare
designed for wall mounting and VLT 6075-6550,
380-460 VAC, VLT 6042-6062, 200-240 VAC,
and VLT 6100-6275 550-600 V in IP20/NEMA1
enclosure.

-@ Use starwashers and galvanically conductive
installation plates to secure good electrical
connections for IPOO, IP20, and NEMA 1
installations.

® Avoid using unscreened/unarmoured motor or
control cables inside cabinets housing the drive(s), .

- @ An uninterrupted high frequency connection
between the VLT frequency converter and the

The illustration below shows an example of an EMC-
correct electrical installation of-an IP 20 or NEMA 1
VLT frequency converter. The VLT frequency

which

in this example is installed in a separate

converter has been fitted in an installation cabinet
with an output contactor and connected to a PLC,

cabinet. Other ways of making the installation may

have as good an EMC performance,- provided the
_above guide- lines to engineering practice are
followed.Please note that when unscreened cables

and ¢

requirements are not complied with, although the

ontrol wires are used, some emission

immunity requirements are fulfiled.

motor units is required for IPS4/NEMA 12 units.

PLC etc. Panel
i 32
i

VLT6000
i =5
. 4
. 0000
1
' 5989 Output con—
' ooo tactor eic.
1 QQQ
) L_ /4 ‘ Earthing raif
: N~—] —
: — - =5 ﬁoble 'lpsulc:’—-
: b o ; FuC ) on_strippe
1 / e LU U U U
Min. 16mm2 4
Equalizing cable
All cable entries in
! \ i — /)| one side of panel
Control cables - j ’
—= = — — 1 Motor termistor
b L '
|
Min. 200mm 4-Motor cable
i L between con:'\\\.
! trol cables, <l
| Mains—supply motor cable and | [
i L1 ] mains cable
| L2 1 - J
o ) —

! PE 1 , Motor

Min. 10mm2

PE: min. 10mm2

See the section EMC test results for further details.

- 36
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M Use of EMC-correct cables Zz can be assessed on the basis of the following
Braided screened/armoured cables are factors: ’
‘recommended to optimise EMC immunity of the . - The contact resistance between the individual

" control cables and the EMC emission from the screéen conductors.
motor cables. - The screen coverage, i.e. the physical area of
The ability of a cable to reduce the in- and outgoing the cable covered by the screen - ofien
radiation of electric noise depends on the switching stated as a percentage value. Should be min,
impedance (Zy). The screen of a cable is normally 85%. )
designed 1o reduce the transter of electric noise; - The screen type, i.e. braided or twisied
however, a screen with a lower Zr value is more paﬁern. A braided patiem or a closed tube is
effective than a screen with a higher Zr. Zr is rarely recommended. :

stated by cable manutacturers, but it is possible to
estimate Zr by looking at the cable and assessing
its physical design.

Transfer impedancé, Z

Aluminium-ciad with

mChm/m )

105 copper wire.

104 Twisted copper wire or

armoured steel wire cable.

103 ©

n [&]
[
=]

A £ Single-tayer braided copper

102 2 wire with varying percentage
&  screen coverage.

2

10 E
Qv
ht
% Double-tayer braided

1 @ copper wire.

n
o C .
©  Twin layer of braided copper wire
(3] . N .

101 £ with a magnetic, screened/
5 armoured intermediate layer.
= -

-2 O Cable that runs in copper

10 o

. c ube or steet tuke.

L -
r~
10-3 K
0,01 0,1 1 - 10 100 MHz =
{.

. g Lead cable with 1.1 mm wall

2 . thickness with full coverage.
OANFOSS Lk
1752A168.12 . YE

Fel
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# Earthing of screened/armoured control cables

Generally speaking, control cables must be
screened/armoured and the screen must be
connected by means of a cable clamp at both ends
to the metal cabinet of the unit.

The drawing below indicates how carrect earthing is
carried cut and what to be done if in doubt.
FLLC etc.

PLC . ete.

Min. 16mm?2
Equalizing cable

VLT® 6000 HVAC

Correct earthing

Control cables and cables for serial communication
must be fitted with cable clamps at both ends to
ensure the best possible electrical contact.

Wrong earthing

0o not use twisted cable ends (pigtails), since these
increase the screen impedance at high frequencies.

Protection with respect to earth potential
between PLC and VLT

If the earth potential between the VLT frequency
converter and the PLC (etc.) is different, electric
noise may occur that will disturb the whole system.
This probiem can be soived by fitting an equalizing
cable, {o be placed next to the control cable,
Minimum cable cross-section: 16 mme .

For 50/60 Hz earth loops

If very long control cables are used, 50/60 Hz earth
loops may occur that will disturb the whole system.
This problem can be solved by connecting one end
ot the screen to earth via a 100nF condenser
{keeping leads short}.

Cables for serial communication

Low-frequency noise currents between two VLT
frequency converters can be eliminated by connec-
ting one end of the screen to terminal 61. This ter-
minal is connected to earth via an internal RC tink. It

" is recommended 1o use twisted-pair cables to redu-

ce the differential mode interference between the
conductors,

PLC efc.
PE o =
100nF PE
VLT
69
68
61
DANFOSS
1752A165.11
38
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B VLT 6000 HVAC enclosures

SWITCH 1—-4

[ ety Plariafop s aprsinetrm e gtaliaail

VLT 6002-6005, 200-240 V
VLT 6002-6011, 380-460 V

1752A295.42

Compact IP 54
VLT 6002-6005, 200-240 V
VLT 6002-6011, 380-460 V

1

115108712

U vV WPE

ITT 96 97 98 99

| L1 1213
919293

L35 36 88 89
=~/ -pC +0C
-24V+

01 02 03 .

AUX RELAY

I~ -R 4R
81 82

SWITCH 1-4

1752A103.12

01 02 03

e —
AUX RELAY

-R +R
81 82

o

c
O
-
8
©
P
;)
£

Compact IP 20 and NEMA 1

VLT 6002-6005, 200-240 V

VLT 6002-6011, 380-460 V -

VLT 6002-6011, 550-600 V

SN

VLT 6006-6032, 200-240
VLT 6016-6072, 380-460 V

MG@G.60.A6.02 - VLT is a registered Danfoss trade mark
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B VLT 6000 HVAC enclosures

100 101 102 103
(R = S A R+

/

~

m—

ugn A
e ot i| ™ 108
Aux ool ] 2 N L 108 BRAKE TEWP.
L% o FELAY o3 H—N 104 (KUX-ON)
LDAD SHARING 35-2“‘.:/ | 4 -'lil‘ \\ .
36+ | " ‘| \
ok unCfes) Y|
12 92 0 v 96
- : G|
v 97
-2 4R —oc 88—
+0¢ 89— w88
71—
O] \ RA-SWITCH 2
Vo7

AC—FAN
+R -R
8 8
IP 54 IP 00
VLT 6006-6032, 200-240 V VLT 6042-6062, 200-240 V
VLT 6016-6062, 380-460 V VLT 6075-6125, 380-460 V
VT 6100-6150, 550-600 V
SWITCH 1-4
1]
‘ \\\ ) ™ ~
g . — N
SWITCH 1-4 g g 108 é
2 {188 ey | g
RFI=SWITCH 1 J .\
A :
X LT E}:(U:AY.
LN e
—‘;::uva.e.

NEMA 1
VLT 6042-6062, 200-240 V
VLT 6075-6125, 380-460 V

IP 54
VLT 6042-6062, 200-240 V
VLT 6075-6125, 380-460 V

VLT 6100-6150, 550-600 V
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SWITCH 1-4~

bawors
P71

SWITCH 1-4

()] .
*___-___, {—<02 NOT USED .
03

U 96
—v 97
. —~w 98

- 96

L 1

v 97

W 98

RFI-SWITCH 2

RFI-SWITCH 2

+DC -0C
8 88
IP 00

VLT 6150-6275, 380-460 V
VLT 6175-6275, 550-600 V

SWITCH 1-4

. NEMA 1
VLT 6150-6275, 380-460 V
VLT 6175-6275, 550-600 V'

/

/

N o aux
! |1 108 REwY
» .
§ /g _{8; NOT USED
<. T
; 03

Gl /@

naw
v 97
™~ w98

RA-SWITCH 2

IP 54
VLT 6150-6275, 380-460 V

(T
|_lll_Jo7 wor useo
03
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} ' B Electrical installation, enclosures

“Soft charge Input snubber

! g

°
! 0 :
| f ¢ ] ' [

°
i . o |o . ]
] : : — 105 BRAKE
' swircn 1-4| 1B O 106 TENP. uvde,
) D 104 _KUX-ON
' —\O
IRy . .

| 4. .
| i it TE -
! R/u/sn// HEooHD o o ffor o o7 o5
| . ° b4 °
- s oI A S
i ) /3793 ﬂ o L L
oflo

‘ RFI-SWITCH 2 °'.

- olle

000

: on t o : . .
; oFF § 0 3 ﬁgﬂ | _{-u/mses

[ q ( L-v/12/97

| -w/T3/98
coo] [e l: : [t o
L o

l —1 y4
1 e e
/' \
. Earlh bus bar @ X/ Earth bus bar @
i
. : / ¥

176FA046.10 R+/82

+0C 89—} |

'
of
ofo
oflo
A
o
\

-0C 88—

R-/81

Compact IP 20, NEMA 1, and IP 54
VLT 6350-6550, 380-500 V
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: M Electrical installation, power cables '
! 1 _
\ @@
. [p22g T
: 96 97 98 99 Qe
[:_7’ -t U v W PE Ly L2 L3
o MOTOR 91 92 92
- MOTOR MAINS
]
. ‘ 85
o [T RN 65@
; @0 QOO
. L1 L2 L3 RELAY AUS 01 0z 03
! 91 92 33 01 02 03 AUX RELAY
o MAINS @
S Y N [N
i £ = 3 g
: 3 28 &2
' 2% FES
: -
[
i

Bookstyle IP 20
VLT 6002-6005, 200-240 V
VLT 6002-6011, 380-460 V

D FEad
TTAHAISA 1Y

Compact |P 20, NEMA 1, and IP 54

VLT 6002-6005, 200-240 V
VLT 6002-6011, 380-460 V
VLT 6002-6011, 550-600 V

|0 0|

oloe|oeeele|

@ .

91|92(93188|89| 96|97-(98
L1fL2Z|L3|DC-|DE+| U |V | W

LINE

540
ZIZN

LOAD SHARMG MOFOR

95@

ZIZ)

MIT RELAY

IP 20 and NEMA 1
g VLT 6006-6032, 200-240 V
. VLT 6016-6072, 380-460 V
VLT 6016-6072, 550-600 V

iP 54
VLT 6006-6032, 200-240 V
VLT 6016-6072, 380-460 V
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; W Electrical installation, power cables -
Vw2 /__’_‘_\_'/_, 1AN2I2
X on
w8z =.ilea
Q 2
o5 b3
] ’ ' U u Q06
©9‘ V :::s ©96 ®, Qs @’
wor usmn{ (@ 108 ot v 1@ 1% 9
104
L v ©L2
v
©92 ©97 92 ® o7
(K]
1 u w @
' L
. ©93 ©98 93 _©ga
‘ e [@ | ® PEEE ‘
o ©/0(0|®| | -0 +0C 6565 -?c) +?c,
. ’ ® ujuje) 88 8 M b@ uju|ujuj] 88 89 Iy @({
B [ Ey— TR y \ .
) o s oC &S
N\ N4 n\l

IP 00/20 and NEMA 1
VLT 6042-6062, 200-240 V
VLT 6075-6125, 380-460 V
VLT 6100-6150, 550-600 V

IP 54
VLT 6042-6062, 200-240 V
" VLT 6075-6125, 380-460 V

VTARND VL .
H ] 175w 12
{ J—
[
‘ Qo
AX 1@ 02
| REAY | |@ o3
! Qo4
! -1
| @ o6 |
. @105
NOT USED{{@ 106
’ @ 104
i LU
i /v/_
' L1 L u u
i
I ©91 ©91 ©.96 ©96
2 2 v v
©92 92 p . e ®;,®
i > [ [ololo[ol o [
i R | e e +DC [+DC " "
ul | ufe i
I @5 |©@gy| | 88 [ 88 89| 8| |®4@
}@ 818 L ems slslsls @C{ o aus =
\ (CHO] ufe|ujr 1 .
+0C | +DC AX PN |‘f })@ @({
89| 89 W

IP 00/20 and NEMA 1
VLT 6150-6275, 380-460 V
VLT 6175-6275, 550-600 V

'\\\\

P54
VLT 6150-6275, 380-460 V
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' ) B Electrical installation, power cables

- sqrmePs
- o -]
L2 L.
'R/Ll/ll/ O? (S
s/L2/92-"| /3/
[ 170793 KR
HIH 02 03 01
"ol N —
S ,—n_'n_:__"“"ﬁ\_ //,u/'n/u
o] [ -v/12/97
- o o1d |
: e 2 o {wisse
o © offe[a © L 0. ,
-oc s8] 22 [= ‘ g
=% Lo :-;f——ww
b} K1)
- . . . ‘ “
ey
[7}]
: Earth bus bor (D) Eorth bus bor (D E
; -
) . . ! .
: 176F A044.10 R+/82 ,_V/,,
Compact IP 20, NEMA 1, and IP 54
without disconnectors and mains fuses
’\
O]} {0 v E
¢ . KE
1 [ = T
‘ D o
| | O i
i PP a0 [ :
' - I~
HolTam .o
I, (g O
I / EQ_O _Q_ i o 0]
i L o 0% S0 ° g
/,__‘,P’ ) 1 (Wi °
! MAINS Sww B ol Boly
J FUSES a
{ o
02 0 01
) | A2 ° (-] ol ol . Wol
| /L9 /~/ : 8 B e | _Lormyse .
| s/2/92-] | 170 o [ 5 |1 L-v /27907 ;
1 1/sas~] | waws oisconector o Codrd L wrmsses
' oo 4
ollofo o s O o, g ¢
| o .
. +0C 89— [
|
—oc 81"} n
| iy Pk
| . . : . \
! Eorth bus bar () / Earth bus bar ()
! . . .

176FA045.10

r
R+/82 R_V/u .

Compact IP 20, NEMA 1, and IP 54

with disconnectors and mains fuses
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B Tightening-up torque and screw sizes
The table shows the torque required when fitting
- terminals to the VLT frequency converter. For VLT
6002-6032, 200 -240 V, VLT 6002-6072, 380-460 V,
the cables must be fastened with screws. For VLT
6042-6062, 200-240 V and for VLT 6075-6550, the
cables must be fastened with bolts.

H Mains connection
Mains must be connected to terminais 91, 92, 93.
Mains voltage '3 x 200-240 V

Mains voltage 3 x 380-460 V
: ' Mains voltage 3 x 550-600 V
NB!
Check that the mains voltage fits the mains

These figures apply to the following terminals:

Nos. 91, 92, 93
L1,L2,L3

Nos. 96, 97, 98

Mains terminals

Motor terminals

Earth terminal

Tightening-up

LS

voltage of the VLT frequency converter, which
can be seen from the nameplate.

See Technical data for correct sizing of cable cross-
sections.

m B Pre-fuses:

See Technical data for correct sizing of pre-fuses.

VLT type Screw
. 3 x 200-240V torque size
i VLT 6002-6005 0.5 - 0.6 Nm M3 B Motor connection
' VLT 6006-6011 1.8 Nm M4 The motor must be connected to terminals 96, 97,
s VLT 6016-6027 3.0 Nm M5 98. Earth to terminal 94/95/99.
VLT 6032 4.0 Nm M6 :
: ) RACERCRCTAEL]  Motor voltage 0-100% of
| VAT type Tightening-up Bolt U, v, W mains voltage.
1 3x 200-240V torque size EEE -t connection.
? VLT 6042-6062  11.3 Nm M8 ‘
! ' : See Technical data for correct sizing of cable cross-
' VLT type Tightening-up Screw sections.
3 x 380-460 V torque size _
VLT 6002-6011 0.5 - 0.6 Nm M3 All types of three-phase asynchronous standard
VLT 6016-6027 1.8 Nm M4 motors can be used with a VLT 6000 HVAC unit.
VLT 6032-6072 3.0 Nm M5
. Small-size motors are normally star-connected.
VLT type Tightening-up Bolt (220/380 V, A/Y). Large-sizé motors are delta-
| 3 x 380-460 V torque size connected (380/660 V, A/Y).
: VLT 6075-6125 11.3 Nm M8 The correct connection and voltage can be read
' VLT 6150-6275 11.3 Nm M8 from the ‘motor nameplate.
VLT 6350-6550 42.0 Nm M12
' NB!
| VLT type Tightening-up Screw ":| In older motors without phase coil insulation,
i 3 x 550-600 V torque " size a LC fitter should be fitted to the VLT
VLT 6002-6011 05 - 0.6 Nm M3 frequency converter output. See the Design
VLT 6016-6027 - 1.8 Nm M4 Guide or contact Danfoss.
VLT 6032-6042 3.0 Nm M5
VLT 6052-6072 4.0 Nm M6 o—e—o ° 9 o F
VLT 6100-6150 ~ 11.3 Nm M8 u v w é
VLT 6175-6275 . 11.3 Nm M8 T ]’ ‘]’ ]
96 97 98 96 97 98
Y A

L(_D—Pulse Id TMS958
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M Direction of motor rotation

1

97 98
—-

Uu v w %‘
! 4
: 8
w 96 97 98 %
{

The factory setting is for clockwise rotation with the

[ VLT frequency transformer output connected as
. follows.
- . o

" Terminal 96 connected to U-phase
Terminal 97 connected to V-phase
Terminal 98 connected to W-phase

Problems may arise at the start and at low rpm values
if the motor sizes are widely different. This is because
the relatively high ohmic resistance in small motors
calls for a higher voltage at the start and at low rpm
values. A

In systems with motors connected in parallel, the
electronic thermal relay (ETR) of the VLT frequency
converter cannot be used as motor protection for the
individual motor. Consequently, additional motor
protection is required, such as thermistors in each
motor (or individual thermal retays).

J nBr
“ﬁ Parameter 107 Automatic Motor Adaptation,
AMA and Automatic Energy Optimization, AEO
in parameter 101 Torque characteristics cannot be
used if motors are connected in parallel.

The direction of rotation can be changed by switching B Motor cables

two.phases in the motor cable.

M Parallel coupling of motors

DANFOSS
17524010.10

VLT 6000 HVAC is able to control several motors
connected in parallel. If the motors are to have diffe-
rent rpm values, the motors must have different rated
rpm values. Motor rpm is changed simultaneously,
which means that the ratio between the rated rpm .
values is maintained across the range.

The total current consumption of the motors is not to
exceed the maximum rated output current Iy for the
VLT frequency converter.

See Technical data for correct sizing of motor cable
cross-section and length. ,
Always comply with national and local regulations on
cable cross-sections.

NB!
81& it an unscreened cable is used, some EMC
requirements -are not complied with, see EMC
test resuits.

if the EMC specifications regarding emission are to be
complied with, the motor cable must be screened,
unless otherwise stated for the RFI filter in question. It
is i'mpor‘tant to keep the motor cable as short as
possible so as to reduce the noise level and leakage
currents to a minimum. i

The motor cable screen must be connected to the
metal cabinet of the frequency converter and to the
metal cabinet of the motor. The screen connections
are to be made with the biggest possible surface
(cable clamp). This is enabled by different installation
devices in the different VLT frequency converters.
Mounting with twisted screen ends (pigtails) is to be
avoided, since these spoil the screening effect at
higher frequencies.

If it is necessary to break the screen to install a motor
isolator or motor contactor, the screen must be
continued at the lowest possible HF impedance.

MG.60.A6.02 - VLT is a registered Danfoss trade mark ~
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W Motor thermal protection

The electronic thermal relay in UL-approved VLT
frequency converters has received UL-approval for
single motor protection, as long as parameter 117
Motor thermal protection has been set to ETR Trip
and parameter 105 Motor current, .y has been
programmed for the rated motor current (can be read
from the motor nameplate).

B Earth connection

Since the leakage currents to earth may be higher
than 3.5 mA, the VLT frequency converter must
always be earthed in accordance with applicable na-
tional and local regulations. In order to ensure good
mechanical connection of the earth cable, its cable

-cross-section must be at least 10 mm?2, For added

security, an RCD (Residual Current Device) may be
installed. This ensures that the VLT frequency conver-
ter will cut out if the leakage currents get too high.
See RCD instructions M1.66.AX.02.

Installation of 24 Volt external DC supply:
Torque: 0.5 - 0.6 Nm

Screw size: M3

No Function

EXEREEED] 24 V extemal DC supply

(Available with VL.T 6350-6550 only)

24 V external DC supply can be used as low-voltage
supply to the control card and any option cards
installed. This enables full operation of the LCP (incl.
parameter setting) without connection to mains.

" Please note that a warning of low voltage will be given

when 24 V DC has been connected; however, there
will be no tripping. If 24 V external DC supply is
connected or switched on at the same time as the

" mains -supply, a time of min. 200 msec. must be set in

parameter 111, Start delay. .
A pre-fuse of min. 6 Amp, slow-blow, can be fitted to

TUOT i M, DIUYY TRAUNY,

protect the external 24 V DC supply. The power
consumption is 15-50 W, depending on the load on
the control card.

| ne!

lle Use 24 V DC supply of type PELV to ensure
correct galvanic isolation (type PELV) on the

control terminals of the VLT frequency converter.

B DC bus connection

The DC bus terminal is used for DC back-up, with the
intermediate circuit being supplied from an external
DC source. In addition, a 12-pulse option can be
connected to reduce the tQtaI harmonic distortion.

Terminal nos. Nos. 88, 89

Contact Danfoss if you require further information.

B High-voltage relay

The cable for the high-voltage relay must be
connected to terminals 01, 02, 03. The high-voltage -
relay is programmed in parameter 323, Relay 1, out-

put.
IEEEI Relay output 1

143 break, 1+2 make.
Max. 240 V AC, 2 Amp.
Min. 24 V DC, 10 mA or
24 V AC, 100 mA.

Max. cross-section: 4 mm%/10 AWG.
Torque: 0.5-0.66Nm.
Screw size: M3.

B Control card

All terminals for the control cables are located under
the protective cover of the VLT frequency converter.
The protective cover (see drawing below) can be re-

" moved by means of a pointed object - a screwdriver

or similar.

oAy
. \7anAG210

48
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B Electrical installation, control cables

175HA380.10

0.5-0.6 Nm.
Ma3.

Screw size:

[ St B LTLmTL T T

Generally speaking, control cables must be screened/
armoured and the screen must be connected by
means of a cable clamp at both ends to the metal

cabinet of the unit {see Earthing of screened/

‘armoured control cables). Normally, the screen must
also be connected to the body of the controlling unit
(follow the instructions for installation given for the unit

in question).

If very long control cables are used, 50/60 Hz earth
loops may occur that will disturb the whole system..
This problem can be solved by connecting one end of
the screen to earth via a 100nF condenser (keeping

leads short).

B Electrical installation, control cables

Max. control cable cross section: 1.5 mmz2/16 AWG

Torque: 0.5-0.6 Nm
Screw size: M3

See Earthing of screened/armoured control cables for

correct termination of control cables.

Function

Relay output 1 can be used for indicating
status and warnings.

Voltage supply to digital inputs. For the
24V DC to be used for digital inputs,
switch 4 on the control card must be
closed, position "on".

Digital inputs. See parameters 300-307
Digital inputs.

Ground for digital inputs.

I ﬁ
]
n
t

Ground for analogue/digital outputs.
Must be connnected to terminal 55.by
means of a three-wire transmitter. See
Examples of connection.

T —

Analogue/digital outputs for indicating
frequency, reference, current and torgue.
See parameters 319-322 Analogue/digi-
tal outputs.

Supply voltage to potentiometer and
thermistor 10 V DC..

Analogue voltage-input, 0 - 10 V DC.
. Ground for analogue voltage inputs.

Analogue current input 0/4-20 mA.
See parameters 314-316 Terminal 60.

Termination of serial communication. See
Earthing of screened/armoured control
cables. ' .

This terminal is not normally to be used.

RS 485 interfacé, serial communication.

@ @
16 17 8 19 20 27 29 32 33 61 68
2 a

. 681 69
@ Where the VLT frequency converter is
S connected to a bus, switches 2 and 3

P

COM

W (switches 1- 4 - see next page) must be
closed on the first and the last VLT

frequency converter. On the remaining

o @ @ @

2 @ @ @ @ @ @ @ VLT frequency converters, switches 2
04 05 12 13 39 42 45 50 53 54 55 60 .
OO0 o0 OoooQoooao ; gnd 3 must be open. The factory setting
T__—J <com AOUT AOUT +1GV AN AN COM AN is closed (position on). ’
RELAY +24V A QuT out AN
out
DANFOSS
173HA370.10
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i
2 | ov | |
g3 | |
E | ?n}vxd.;cz‘OOmA ' ] :
! | [% ! i
| - : ‘
i ' o 79N i
i ' : 10vd.c. (5 '
! max.17mA ) | .
! | ! -
! . 17 | |
| E i |
i Sw4 < < . & : i \
i 17 51113 i
i BAEE AEXREK L L |88 5| (38 i
' [e} O N +1I +1 O w) .
! . rd P21 22L° * !
: |_[12]13[16[17]18]19]20]27]29]32[33]39]42]45]50]53[54]55[60]61 [68]69]04]05 [01]02]03] |
{ : —
' woovae| | L] ES =
MR IR EEATN S5
S

= [ &) &
ha (Tx+, Rx+)
: BUS | (Tx-, Rx-) _

E

[1 6[1'7£8i1 9l20{27[2932]33]

| .
| BERERERER s
| BEREEARN =
Y—v i,
. e C e
- Ext. 24Vd.c. ' ' :
: SW4 off \ I =
, + - }
i 24vVd.c. i
W Switches 1-4 . W Bus connection

! ' The dipswitch is located on the control card. The serial bus connection in accordance with the

It is used for serial communication and external DC RS 485 (2-conductor) norm is connected to terminals
| supply. ' 68/69 of the frequency converter (signals P and N).

The switching position shown is the factory setting. Signal P is the positive potential (TX+,RX+), while sig-

nal N is the negative potential (TX-,RX-).

ON

. : IDQD

1 1.2

If more than one frequency converter is to be connec-
ted to a given master, use parallel connections.

1752408810

DANFOSS

Switch 1 has no function.

VvLT5000 VLT5000 VLT5000

' Switches 2 and 3 are used for terminating an RS-485
o Bt

interface t
menace 1

1 1 1 N DANFQSS
e to the serial communication bus .

175ZA079.11

NB!
"e When the VLT is the first or last device on the

. 8 [\
serial communication bus, switches 2 and 3
must be ON in that designated VLT. Any other VLTs on '

the serial communication bus must have switches 2

| : and 3 set to OFF. v . —

I - NB! In order to avoid potential equalizing currents in the

i ”a Please note that when Switch 4 is in position screen, the cable screen can be earthed via terminal

| “OFF," the external 24 V DC supply is 61, which is connected to the frame via an RC-link.

{ galvanically isolated from the VLT frequency converter.

l

| ' '-
: 50 : MG.60.A6.02 - VLT is a registered Danfoss trade mark ' ‘

I
. |
' Q-Pulse Id TMS958 __ Active 10/12/2014. _ Page 2050f321 |




SP?54 Bounddry Rood Archeffiela SPS Aréhérﬁeld PL]mp S_Toﬁ.on-Upgrodé OM Mcinbol_ o

o 7

VLT® 6000 HVAC

B Connection example, VLT 6000 HVAC

The diagram below gives an example of a typical VLT

6000 HVAC installation.

The mains supply is connected to terminals 91 (L 1),
92 (L2) and 93 (L3}, while the motor is connected to
96 (U), 97 (V) and 98 (W). These numbers can also be
seen from the terminals of the VLT frequency conver-

ter.

An external DC supply or a 1 2-pulée option can be
connected to terminals 88 and 89. Please ask Danfoss

for a Design Guide to learn more.

Analogue inputs can be connected to terminals 53 M,
. 54 [V] and 60-[mA]. These inputs can be programmed

‘for either reference, feedback or thermistor. See
Analogue inputs in parameter group 300.

TR =T

There are 8 digital inputs, which can be connected to

terminals 16-19, 27, 29, 32, 33. These inputs can be

programmed in accordance with the table in inputs
and outputs 300-328.
There are two analogue/digital outputs (terminals 42

and 45), which can be programmed to show the pre-

sent status or a process value, such as O-fyax. Relay

outputs 1 and 2 can be used for giving the present
status or a warning.
On terminals 68 (P+) and 69 (N-) RS 485 interface,
the VLT frequency converter can be controlled and
monitored via serial communication.

: L A X2 -|K 814 -{K g
291 (L1) 4 W B Y7 IR
goszgse Y92 (L2) vy 57 Y1 HE [_ :g
; 93 (L3) 1 + 4 W) 98 v J b4
input __E—ED_(FE%__ £2 7% — | | K 1K ___[_—(ﬁ;)—g—g‘fw “\”Jn 7 - I
- - - Motor
. 0O
E)ge;?jgl I: '\‘E 88 (=) Switch Mode
input N\ ) Power Supply
+10 Vdc W,
50 (+10 V OUT)
- —n
LaRedE= oy BN B
Ko o sy \ KA =
st CE ™ 4 s
' +S relay1) Fault Indication®
55 (COM A IN) Alux )02 240 Vac, 2 A
. . relayl .
. 4-20 mA[FAq
Ref.zi?\pr:f* EEm i (A 1N) (Aux_ 01 =
) y . relay1)
T 12 (+24V OUT) (a.myz)oss T Run indication®
Q . 50 Vac, 1 A
y 13 (+24V OUT) . (Relay2)04 =
& . —
Reset* I 16 (D IN) _@ l (com A ou) 39 Output current Indication®
| 4-20 mA
: (A OUT) 42 —
Cockoutt ] 17 (0 W) | (33
_/ N
Run/Stop* \[ 18 (0 IN) E Output speed indication® -
. ! E) 4-20 mA
" & (A OUT) 45
Reverse* 7 19 (D IN) E
29 (COM D IN) swa - s ov
Interlock* 27 (D IN) :@ . .
L RS 485 (P RS—485) 68 RS—485
Proset speod® I 29 (D IN) > Interface '
-—/ .
Setup select*Y’ 32 (D IN) B
—/—cﬁ———:@~

Setup select*

175HA390.12 .
* These terminals can be programmed for other functions.

33 (D IN)

(COM RS-485) 5

(N RS-485) 69

MG.80.A6.02 - VLT is a registered Danfoss trade mark
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B Connection examples
Single-pole start/stop

u
DANFOSS
176F ADOL1O

12} +24v

16
17

18

PAR. 302

Run permissive

L——"'_1
1

Por. 300 Run permissive

Por. 302 Stort

Par. 304

19

~ o1
o

o = o2
1

Close

Domper

Stort commond
octive

: 20
—/"—E PAR. 304
- . I’—I
- Start/stop using terminal 18.
Parameter 302 = Start {1]
- Quick-stop using terminal 27.
Parameter 304 = Coasting stop, inverse [0]

motoer
ouwrors
STamAder 8

- Start permitted with terminal 16
Parameter 300 = Start enabled

- Start/stop with terminal 18.
Parameter 302 = Start [1].

- Quickstop with terminal 27.

Digital speed up/doWn

. - Activated damper (motor)

(8l

Parameter 304 = Coasting stop, inverse [0].

Parameter 323 = Start command active [13).

2-zone regulation

{, QPulse IdTMS958

4 =
5 g
12| +24av =
13

39

] ]

[] 1 .

Aa PAR. 302

18] start

27| PAR. 304

29) Par. 305

32| Par. 306

33| Par. 307

- Speed up and down using terminals 32 and 33.

Parameter 306 = Speed up [7] -
Parameter 307 = Speed down [7]
Parameter 305 = Freeze reference (2]

175HA3S3. 12

50
I + 53
0-10v| _ 54
B | 55
JL ; 60
0-10V
DANFOSS

- Parameter 308 = Feedback [2].
- Parameter 311 = Feedback [2).

Par. 308 Feedback
Par. 3tt Feedback .

Com. onalog input

54
50|+ 10V out
1kohm 53] PAR. 308

55| Com. analog Input

I 1

- Parameter 308 = Reference [1]
Parameter 309 = Terminal 53, min. scaling
Parameter 310 = Terminal 53, max. scaling

Transmitter connection

Supplied
by VLT

DANFOSS
176FA00S.11

I

Two—wire
transmitier

4=20mA

»

Bl

Tranamitter
with external
supply

~o

(g]a]

O
Supply o

+24Y

Com. onclog output

Com. analog lnput
PAR. 314, 4—20mA

Com.” analog Input

olu]n
HEH!

1700200014

D/4-20mA

- Parameter 314 = Reference [1]
- Parameter 315 = Terminal 60, min. scaling
- Parameter 316 = Terminal 60, max. scaling

PAR. 314, 0/4—20ma

52
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B Control unit LCP -
The front of the VLT frequency converter features a
control panel - LCP {Local Control Panel). This is a
complete interface for operation and programmmg of
the VLT 6000 HVAC.
The control panel is detachable and can - as an alter-
native - be installed up to 3 metres away from the VLT

frequency converter, e.g. on the front panel, by means

of a mounting kit option.

The functions of the control panel can be divided into

five groups:

Display

Keys for changing display mode ;

Keys for changing program parameters

Indicator lamps ‘

. Keys for local operation.

,_,AII data.are.indicated by means of a 4-line alpha-
numeric display, which, in normal operation, is able to
show 4 operating data values and 3 operating condit-
ion values continuously. During programming, all the
information required for quick, effective parameter
Setup of the VLT frequency converter will be
displayed. As a supplement to the display, there are
three indicator lamps for voltage (ON), warning

" (WARNING) and alarm (ALARM), respectively.
Al VLT frequency converter parameter Setups can be’
changed immediately via the control panel, unless this
function has been programmed to be Locked [1] via
parameter 016 Lock for data change or via a digital
input, parameters 300-307 Lock for data change.

N

DANFOSS
175HA336.11

DISPLAY QUICK
MODE MENU

B CHANGE CANCEL
DATA

7 »|

ALA
HAND OFF
STARTEM STOP

OWARNING OON

AUTO EEIRESET,
START

B Control keys for parameter Setup
The control keys are divided into functions. This
means that the keys between display and indicator
iamps are used for parameter Setup, including
selecting the display indication during normal-opera-

tion.
oiseeay Jll quick [l exTeno
wooe [’ WMENU MENU
i criance [ caNcEL
DATA ‘

)

" [DISPLAY / STATUS] is used for selecting
the indication mode of the display or when 4
returning to-the Display mode from either
the Quick menu or the Extend menu
mode.

DISPLAY
MODE

QUICK
MENU

[QUICK MENU] gives access to-the
parameters used for the Quick menu. It is
possible to switch between the Quick
menu and the Extend menu modes.

[EXTEND MENU)] gives access to all
parameters. It is possible to switch
between the Extend menu and the Quick
menu modes.

EXTEND
MENU

—_—

cnance | [CHANGE DATA|] is used for changing a
DATA setting selected either in the Extend menu
or the Quick menu mode.

canceL | [CANCEL] is used if a change of the selec-
ted parameter is not to be carried out.
DX [OK] is used for confirming a change of the

parameter selected.

MG.60.A6.02 - VLT is a registered Danfoss trade mark
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[+/-] is used for selecting parameters and
- for changing a chosen parameter. These

keys are also used to change the local re-
V ference.

In addition, the keys are used in Display
mode to switch between operation variable
reacgouts.

[«>]is used when selecting a parameter
Q D group and for moving the cursor when

changing numencal values.

| lndlcatorlamps
At the bottom of the conlrol panel is a red alarm lamp
and a yellow warning lamp, as well as a green voltage
LED.

[ OALARM (OWARNING — CON |

red yellow  green

 If cenain threshold values are exceeded, the alarm
and/or warning lamp is activated, and a status or
alarm text is displayed.
NB! ' A
Ji= The voltage indicator lamp is activated when
i the VLT frequency converter receives voltage.

B Local control _
Underneath the indicator lamps are keys for iocal

controf.
BES
START|N sToP I STARTI ‘
o [HAND START] is used if the VLT frequency

START converter is to be controlled via the control
unit. The VLT frequency converter will start
the motor, since a starl command is given
by means of [HAND START].

On the control terminals, the following

control signals will still be active when

[HAND START] is activated:

« Hand start - Off stop - Auto start

+ Safety Interiock

s Reset

« Coasting stop inverse

¢ Reversing

s Setup select ksb - Selup select msb

+ Jog

* Run permissive

» Lock for data change

» Stop command from sertal
 communication

' If parameter 201 Qutput frequency low limit fug
i i$ set to an output frequency greater than 0 Hz,
the motor will start and ramp up to this frequency
when [HAND START] is activated.

nected motor. Can be selected as Enable
[1] or Disable [0] via parameter 013. If the -
stop function is activated, line 2 will flash,

[OFF/STOP] is used for stopping the con-
STaP

[AUTO START] is used if the VLT frequency
converler is to be controlled via the contro!
START terminals and/or senal communication, When
a start signal is active on the control terminals
and/or the bus, the VLT frequency converter
wiII start.

li An actlve HAND-OFF-AUTO signal via the digi-
tal inputs will have higher priority than the
control keys [HAND START]-[AUTO START].

[RESET} is used for resetting the VLT

frequency converter after an alarm {tnp). Can
be selected as Enabie [1} or Disabie [0] via
parameter 015 Reset on LCA

Bisplay mode

" In normal operation, any 4 diflerent operating variables

can be indicated continuously: 1.1 and 1.2 and 1.3
and 2. The present operating status or alarms and
warnings that have arisen are shown in line 2 in the
form of a number. In the case of alarms, the alarm in
question witl be shown in lines 3 and 4, accompanied
by an explanatory note. Warnings will flash in line 2,
with an explanatory note in line 1. In addition, the dis-
play shows the aclive Setup.

The arrow indicates the direction of rotation; hefe the
VLT frequency converter has an active reversing sig-
nal. The arrow body disappears if a stop command is
given or if the output frequency falls below 0.01 Hz.
The bottom line gives the status of the VLT frequency
converter. See next page.

The scroll list on the next page gives the operating
data that can be shown for variable 2 in display mode.
Changes are made via the [+/-] keys.

UAR 1.1 VAR 1.2 VAR 1.3

VAR 2 T

STATUS

54

Q-Pulse Id TMS958'

Active 10/12/2014

MG.80.A6.02 - VLT is a registered Danfoss trade mark

Page 209 of 321

i



SP254 Boundary Road Archerfield SPS Archerfield Pump Station Upgrade OM Manual -

3

VLT® 6000 HVAC

B Display mode, cont.
The table below gives the operating data options for

the first and second line of the display.

e Status Iie:

80.0% 5.B8R 2.15kWU

48, BH:Q“’

STOP
RAMPING
JOGGING

HAND LOCAL

STAND BY
The left part of the status fine indicates the control ele-
ment of the VLT frequency converter that is active.

Q-Pulse |d TMS958

Scroll-list: Unit:
Resulting reference, % %)
Resulting reference, unit {unit]
Frequency {Hz]
Frequency [%]
Motor current [A]
Power - [kW]
Power HP]
Output energy [kWh]
Hours run [h]
Used-defined readout {unit}
Setpoint 1 funit)
Setpoint 2 [unit]
Feedback 1 [unit]
Feedback 2 [unit]
Feedback [unit]
Motor voltage [V}
DC voltage \%]
= Themmal“motor load (%]
Thérmal drive load {%]
Digital input {BIN]
Analogue input 53 Y
Analogue input 54 VI
Analogue input 60 [mA)
Pulse reference [Hz)
Ext. reference [%]
Heat sink temp. . °C]
Free Prog Array ’ {-]
Comm Opt Warn i [HEX]

Three operating data values can be shown in the
first display line, while one operating variable can be
shown in the second display line. To be programmed
via parameters 007, 008, 009 and 010 Display read-
out.

AUTO means that'control is via the control terminals,
while HAND indicates that control is via the local keys
on the control unit.

OFF means that the VLT frequency converter ignores -
all control commands and stops the motor.

The centre part of the status line indicates the refe-
rence element that is active. REMOTE means that the
reference from the control terminals is active, while
LOCAL indicates that the reference is determined via
the [+/-] keys on the control panel. - ’ :

The last part of the status fine indicates the current
status, for example "Running", “Stop” or "Alarm"”.

ing

W Display mode I:
VLT 6000 HVAC offers different display modes de-
bending on the mode selected for the VLT frequency
converter. The figure on the next page shows the way
to navigate between different display modes.
Below is a display mode, in which the VLT frequency
converter is in Auto mode with remote reference at an
output frequency of 40 Hz.
In this display mode, reference and control are deter-
mined via the control terminals.
The text in line 1 gives the operating variable shown in-
line 2.

FREQUENCY"

SETUP

48, BHz °

AUTO REMOTE RUNNING

Line 2 gives the current output frequency and the
active Setup.

Line 4 says that the VLT frequency converter is in
Auto mode with remote reference, and that the mo-
tor is running.

£
ERa

L

£
£
E~

Prog

H Display mode II:

This display mode makes it possible to have three
operating data values displayed at the same time in
line 1. ' ,

The operating data values are determined in
parameters 007-010 Display readout.

le9%x 7?,8RA 5, 9KUW

58, 8Hz

RUTO REMOTE RUNNING
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W Display mode Il M Display mode IV:
This display mode can be generated as long as the This display mode is anly generated in connection with
[DISPLAY MODE] key is kept depressed. In the first line, " local reference, see also Reference handiing.
operating dala names and units of operating data are In this display mode, the reference is delermined via the
displayed. In the second line, aperaling data 2 remaing [+/-] keys and caontral is carried out by means of the
unchanged. When the key is released, the different keys underneath the indicator lamps.
operaling data values are shown. : The first line indicates the required reference.

The third line gives the relative value of the present out-
] put frequency at any given time in relation 10 the
REF% CURR.A POU. ’ maximurn frequency. The display is in the farm of a bar

M, BHE““

graph,

| USE +/- 48H=z

4@Hz

RUTO REMOTE RUNNING -

silnuninina
AUTD LOCAL RUMNNING

B Navigation between display
modes . B FREQERCY

48 BHESETUP [
+| WODE
AUTO REMOTE RUMNMNIHNG !

Display mode |

DISPLAY | ©
MOOE

DISPLAY
MCDE

Press briefly

@x ?,8R 5,9KW
: 4@ Bqum
‘
NMODE .

RUTO REMOTE RUNNING

USE +/~ 48Hz -

46, BHz -

oRNRNNERENE----- 60
HAND LOCAL RUNNING

With local reference

Keep the {DISPLAY Display mode I

MODE] key down
WODE
REFX CURR.A POW.,KW |

48, 8Hz 7

AUTD REMOTE RURNING

Display mode IV’

Display mode 1li

56 . MG.60.A6.02 - VLT is a registered Danfoss trade mark
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B Changing data :

_ Regardless of whether a parameter has been selected.
under the Quick menu or the Extend menu, the proce-
dure for changing data is the same.

Pressing the [CHANGE DATA] key gives access to
changing the selected parameter,; following which the
underlining in line 4 will flash on the disptay.

The procedure for changing data depends on whether
the selected parameter represents a numerical data
value or a functional value.

If the chosen parameter represents a numeric data
value, the first digit can be changed by means of the
[+/-] keys. If the second digit is to be changed, first
move the cursor by using the {<>] keys, then change

- - the data value using the [+/-] keys.

{-FREQUENCY

74,2 Hz

REFERENCE
pooole, poo- Hz

')
SETUP

285 MAX.

VLT® 6000 HVAC

The selected digit is indicated by a flashing cursor.
The bottom display line gives the data value that will
be entered {saved) when signing off by pressing the
[OK] button. Use [CANCEL] to cancel the change.-

If the selected parameter is a functional value, the
selected text value can be changed by means of the
[+/-] keys.

MOTOR CURRENT

3.9 A &

| 218 REFERENCE TVYPE
SUM

The functional value flashes until signing off by
pressing the {OK] button. The functional valué has
now beén selected. Use [CANCEL] to cancel the
change.

" M Infinitely variable change of numeric data value
If the chosen parameter represents a numeric data
value, .a digit is first selected by means of the [<>}
keys.

FREQUENCY

56,8 HZ 7|

209 JOG FREQUENCY
og. e HZ

Then the chosen digit is changed infinitely variably b
means of the [+/-] keys: :

FREQUENCY

53,8 HZ®

209 JOG FREQUENCY
I Flo.0 HZ

The chosen digit is indicated by the digit flashing.
The bottom display line shows the data value that will
be entered (saved) when signing off with [OK].

Changing of data value, step-by-step

Certain parameters can be changed both step by step
and infinitely variably. This applies to Motor power (pa-
rameter 102),-Motor voltage (parameter 103) and Mo-
tor frequency (parameter 104).

This means that the parameters are changed both as
a group of numeric data values and as numeric data

values infinitely variably.

o)
£
E
E
.8
B
=)
2
a

Manual initialisation

Disconnect from mains and hold the [DISPLAY/STA-
TUS] + {CHANGE DATA} + [OK] keys down while at
the same'time reconnecting the mains supply.
Release the keys; the VLT frequency converter has
now been programmed for the factory setting.

The foliowing parameters are not zeroed by means of
manual initialisation: '
parameter 500, Protocol

600, Operating hours

601, Hours run

602, kWh counter

603, Number of power-ups

604, Number of overtemperatures

605, Number of overvoltages

It is also possible to carry out initialisation via parame-
ter 620 Operating mode.

MG.B0.A6.02 - VLT is a registered Danfoss trade mark
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Quick Menu

The QUICK MENU key gives access to 12 of the most
important setup parameters of the drive. After pro-
gramming, the drive will, in many cases, be ready for

shown in the table below. A complete description of

the function is given in the parameter sections of this

manual.
operation. The 12 Quick Menu parameters are
" Quick Menu Parameter Description
ltem Number Name
1 001 Language Selects language used for all displays.
2 102 Motor Power Sets output characteristics of drive based on KW size of
. motor. '
3 103 Motor Voltage Sets output characteristics of drive based on voltage ofmotor.
4 104 Motor Frequency Sets output characteristics of drive based on nominal
frequency of motor. This is typically equal to line fréquency.
5 105 Motor Current - Sets output characteristics of drive based on nominal current
in amps of motor.
6 106 Motor Nominal Speed  Sets output characteristics of drive based on nominal full load
speed of motor.
-7 201 Minimum Frequency Sets minimum controlled frequency at which motor will run.
8 202 Maximum Frequency Sets maximum controlled frequency at which motor will run.
9 206 Ramp Up Time Sets time to accelerate motor from 0 Hz to nominal motor
: frequency set in Quick Menu Item 4.
10 207 Ramp Down Time Sets time to decelerate motor from nominal motor frequency
. set in Quick Menu Item 4 to 0 Hz.
11 323 Relay 1 Function Sets function of high voltage Form C relay.
12 326 Relay 2 Function - Sets function of low voltage Form A relay.

Parameter Data

Enter or change parameter data or settings in accor- 7.

dance with the following procedure.

1. Press Quick Menu key.

6. Press p key to change to tens digit.

Press ‘-" key until ‘6’ counts down to 'O’ and

setting for Ramp Up Time reads '100 s.’

8. Press OK key to enter new value into drive
controller.

2.

Use ‘+' and ‘- keys to find parameter you choose
to edit.

Press Change Data key. ,

Use '+ and ‘-’ keys to select correct parameter
setting. To move to a different digit within param-
eter, use qand p-arrows. Flashing cursor indicates
digit selected to change.

Press Cancel key to disregard change or press
OK key to accept change and enter new setting.

Example of Changing Parameter Data

Assume parameter 206, Ramp Up Time, is set at 60
seconds. Change the ramp up time to 100 seconds in
accordance with the following procedure.

1.
2.

A

Press Quick Menu key.

Press ‘+' key until you reach Parameter 206,
Ramp Up Time.

Press Change Data key.

Press d key twice - hundreds digit wﬂl flash.
Press ‘+' key once to change hundreds digit to
qo

l NB!
l@ ‘Programming of extended parameters
key is done in accordance with same procedure as
described for Quick Menu functions.

functions available through EXTENDED MENU

58
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® Programming

Using the [EXTEND MENU} key, it is pos
sible to have access to all the parameters
for the VLT frequency converter.

EXTEND
MENU

B Operation and Display 000-017
This parameter graup makes it possible ta set up-the
control unit, e.g. with respect to language, display
readout and the possibility of making the function
keys on the control unit inactive.

001 Language (LANGUAGE}

e

Evalné:s

* English (ENGLISH) [o]

" German (DEUTSCH) {1
French (FRANCAIS) : [2]

T Danish (DANSK) _ ' @

Spanish (ESPANOL) {4

Italian (ITALIANQ) - (5]
Swedish (SVENSKA) (&

Dutch (NEDERLANDS) (71

-- Portuguese (PORTUGUESA) . {8

[

State when-delivered may vary from factory setting.

The choice in this parameter defines the language to
be used on the display.

-There is a choice of the languages indicated.

M The Setup configuration
VLT 6000 HVAC has four Setups (parameter Setups)

that can be programmed independently of each other. -

The active Setup can be selected in parameter 002

Aclive Setup. The active Setup number will be shown
. in the display under "Setup".

It is also possible to set the VLT frequency converter

to Multi-Setup to allow switching of Setups with the

digital inputs or serial communication.

Setup shifts can be used in systems where, e.g., one ‘

Setup is used during the day and another at night.

Parameter 003 Copying of Setups enables copying .
from one Setup 1o ancther.

By means of parameter 004 LCP copy, all Setups can
be transferred from one VLT frequency converter to
another by moving the control panét. First all parame-
ter values are copied 1o the control panel. This can
then be moved to another VLT frequency converter,
where ali parameter values can be copied from the
control unit to the VLT frequency converter.

Factory Setup (FACTORY SETUFR) [0
* Setup 1 (SETUP 1} . [1]
Setup 2 (SETUR 2) .12
Setup 3 (SETUP 3) 3] .
Setup 4 (SETUR 4) [4] : -

MultiSeiup (MULTI SETUF) [5]

The cheice in this parameter defines the Setup
number you want to control the functions of the VLT
frequency converter,

All parameters can be programmed in four individual
pararmeter Setups, Setup 1 - Setup 4.

In addition, a pre-programmed Setup called the
Factory Setup exists. This anly allows specific
parameters 1o be changed,

acz‘ory Setup Q] contams the parameter values pre-
set at the factory. Can be'used as a data source if the
other Setups are to be returned to a known state. In
this case Factory Setup is selected as the active
Setup.

Setups 1-4 {1)-[4] are four individual Setups that can
be selected as required.

MultiSetup [5) is used if remote switching betweerny
different Setups is required. Terminals 16/17/29/32/33
and the seral communication pert can be used for
switching between Setups.

o
=
£
E
©
B
)
e
o

= faciory setting. (] = display text [ ] = value for use in communication via serial communication port
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Connection examples
Setup change

<]
i
S L
— ~
12| +24av -
13
39
=2~
' ]
] (]
- PAR. 302
E‘ Start
27| PAR. 304
29
————— 32| PAR. 306
L_—= 33| par. 307

- Selection of Setup using terminals 32 and 33.

Parameter 306 = Selection of Setup, Isb [4]
Parameter 307 = Selection of Setup, msb [4]
Parameter 004 = MuiltiSetup [5).

003 Copying:of Setups (SETUP COPY)

* No copying (NO COPY) (0]
Copy active Setup to Setup 1
(COPY TO SETUP 1) {1
Copy activé Setup to Setup 2
(COPY TO SETUP 2) 2]
Copy active Setup to Setup 3
(COPY TO SETUP 3) (3]
Copy active Setup to Setup 4
(COPY TO SETUP 4) . : [4]
Copy active Setup to all (COPY TO ALL) (5]

A copy is made from the actsve Setup se&ecte in pa-
rameter 002 Active Setup to the Setup or Setups
selected in parameter 003 Copying of Setups.

NB!

l. .
"a Copying is only possibte in Stop mode (motor
stopped on a Stop command). :

ﬁ\e copying starts w;en the required copying function
has been selected and the [OK] key has been
pressed.

The display indicates when copying is in progress.

004_LCP copy (LCP COP '

* No copying (NO COPY) [0]

Upload all parameters

. (UPLOAD ALL PARAMET.) [1]
Download all parameters .
(DOWNLOAD ALL PARAM.) [2]
Download power-independent par.
(DOWNLOAD SIZE INDEP) A 3]

Parameter 004 LCP copy is used if the integrated
copying function of the control pane! is to be used.

- This function is used if alt parameter Setups are to be
copied from one VLT frequency converter to another
by moving the control panel.

Select Upload all parameters (1] if all parameter values
are to be transmitted to the control panel.

Select Download all parameters (2] if all transmitted
parameter values are to be copied to the VLT
frequency converter on which the control panel has
been mounted. :

Select Download power-independent par. (3] if only
the power-independent parameters are to be
downloaded. This is used if downloading to a VLT
frequency converter that has a different rated power
than the one from where the parameter Setup
on'ginates

.i Uploadlng/Downloadnng can only be carried

out in Stop mode.

B Setup of user-defined readout

Parameter 005 Max. value of user-defined readout
and 006 Unit for user-defined readout allow users to
design their own readout which can be seen if user-
defined readout has been selected under display
readout. The range is set in parameter 005 Max. value
of user-defined readout and the unit is determined in
parameter 006 Unit for user-defined readout. The
choice of unit decides whether the ratio between the
output frequency and the readout is a linear, square or-
cubed ratio.

= factory setting. (1 display text [ ] = value for use in communication via senal communication port

60
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005 Max. value of user-dfined'readdut ' ]
(CUSTOM READOUT)

0.01 - 999,999.99 ' *100.00

This parameter allows a choice of the max. value of
the user-defined readout. The value is calculated on
the basis of the present motor frequency and the unit
selected in parameter 006 Unit for user-defined read-
out. The programmed value is reached when the out-
put frequency in parameter 202 Output frequenéy
high limit, fuax is reached. The unit also decides
whether the ratio between output frequency and read-
out is linear, square or cubed.

Set the required value for max. output frequency.

.006 Unit for user-defined readout += =+ - -- oz - -

‘ (CUST. READ. UNIT) —

* No unit ! [0 GPM: 21]

%! 1] gal/s? [22)
pm? 2} gal/min [23]
ppm’ . [38] ga/h? [24]
pulse/s ! 4] Ib/s? [25]
Vs [5]) 1bo/min ! [26]
}/min 6] b/h? [27]
I/h? [7] CFMm> (28]
kg/s ! 8] ft3/s? [29]
kg/min [9] ft¥/min? [30]
kg/h' 10} ft¥/h [31]
m¥/st 1] f3/min® - (32]
m3/min ! [12] f/s? [33]
m3h 1 [13] inwg? [34]
m/s ! [14] ftwg? [39]
mbar 2 [15) PSI2 [36]
bar 2 [16] Ib/in? _ (37]
Pa? 17} HP3 . [38]
" kPa 2 (18] o

MWG 2 [19)

kw 3 {20]

Flow and speed units are marked with 1. Pressure
units with 2, and power units with 3. See figure in next
column. i

ZFunctio

&

g
g

Unaar 2
units
. {a.g. flow] 3
Quadratie
untts
{e.g. press.)
: Kublc
(e.g. power)

Output frequency
high limit
Par. 202

Select a unit to be shown in the display in \
conpection with parameter 005 Max. value of user-
defined readout. :

- If units such as flow or speed units are selected, the

ratio between readout and output frequency will be a
linear one.

If pressure units are selected (bar, Pa, MWG, PSI,
etc.), the ratio will be square.

If power units (kW, HP) are selected, the ratio will be
cubed. .

The value and the unit are shown in display mode
whenever User-defined readout [10) has been
selected in one of parameters 007-010 Display read-

out.

& 1P 2. 4 R
Select the required unit for User-defined readout.

007 Large display readout (LARGE READOUT)

ﬁe.s‘ulti.hg vféferenﬂéev [%] EFEE NCE [%]) [ ]
Resulting reference [unit] (REFERENCE [UNIT]) ~ [2]

—_—

* Frequency [Hz} (FREQUENCY [HZ)) [3]
% of maximum output frequency [%)
(FREQUENCY [%)) ‘ [4)
Motor current [A] (MOTOR CURRENT (A)) [5)
Power [kW] (POWER [KW]) (6]
Power [HP] (POWER [HP)) (7]
Qutput energy [kWh] ENERGI [UNIT]) [8]
Hours run [Hours] (HOURS RUN [h]) 19
User-defined readout [-] '
(CUSTOM READ.[UNITS])) [10]
Setpoint 1 [unit] (SETPOINT 1 [UNITS]) (11}

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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Setpoint 2 [unit] (SETPOINT 2 [UNITS]) (12]
Feedback 1 (FEEDBACK 1 [UNITS)) 13)
Feedback 2 (FEEDBACK 2 [UNITS)) (14]
Feedback [unit] (FEEDBACK [UNITS]) [15]
Motor voltage [V] (MOTOR VOLTAGE V) (16]
DC link voltage [V] (DC VOLTAGE [V]) [17]
~ Thermal load, motor (%]

(THERM.MOTOR LOAD [%)) (18]
Thermal load, VLT [%)]

(THERM.DRIVE LOAD (%)) [19]
Digital input [Binary code]

(DIGITAL INPUT [BIN]) (20]

Analogue input 53 [V] (ANALOG INPUT 53 [V))  [21]
Analogue input 54 [V} (ANALOG INPUT 54 [V]) [22)
Analogue input 80 [MA]

(ANALOG INPUT 60 [mA)) (23]
Relay status [binary code] (RELAY STATUS) {24
Pulse reference [Hz] (PULSE REFERENCE [HZ]) [25]
External reference (%) (EXT. REFERENCE (%)) [26]
Heat sink temp. [°C] (HEATSINK TEMP [°C)) [27)
Communication option card warning -
(COMM OPT WARN [HEX)]) (28]
LCP display text (FREE PROG.ARRAY) 29

This parameter allows a choice of the data value to
be shown in the display, line 2, when the VLT
frequency converter is turned on. The data values
will also be included in the display mode scroll-list.
Parameters 008-010 Small display readout allow a
choice of another three data values, shown in line
1.

See the description of the control unit.

No readout can only be selected in parameters
008-010 Small display readout.

Resutting reference [%] gives a percentage for the
resulting reference in the range from Minimum
reference, Refun to Maximum reference, Refuax.
See also reference handling. :
Reference [unit} gives the resulting reference in Hz
in Open loop. In Closed loop, the reference unit is

"selected in parameter 415 Process uriits.

Frequency [Hz] gives the output frequency from the
VLT frequency converter.

% of maximumn output frequency [%] is the present
output frequency as a percentage value of
parameter 202 Qutput frequency high limit, fuax.
Motor current [A] states the phase current of the
motor measured as effective value.

Power [kW] stales the actual power consumed by
the motor in kW.

Power [HP] states the actual power consumed by
the motor in HP.

Output energy [kWh] states the energy consumed
by the motor since the latest reset was made in pa-
rameter 618 Reset of kWh counter.

Hours run [Hours] states the number of hours that
the motor has run since the latest reset in
parameter 619 Reset of hours-run counter.
User-defined readout [-] is a user-defined value,
calculated on the basis of the present output
frequency and unit, as well as the scaling in
parameter 005 Max. value of user-defined readout.
Select unit in parameter 006 Unit for user-defined
readout.

Setpoint 1 [unit] is the programmed setpoint value
in parameter 418 Setpoint 7. The unit is decided in
parameter 415 Process un/ts See also Feedback
handllng

Setpoint 2 [unit} is the programmed setpoint value
in parameter 419 Setpoint 2. The unit is decided in
parameter 415 Process units.

Feedback 1 [unit] gives the signal value of the
resulting feedback 1 (Term. 53). The unit is decided
in parameter 415 Process units. See also Feedback
handling.

Feedback 2 [unit] gives the signal value of the
resulting feedback 2 (Term. 53). The unit is decided
in parameter 415 Process units.

Feedback [unit] gives the resulting signal value using
the unit/scaling selected in parameter 413 Minimum
feedback, FBuw, 414 Maximum feedback, FBuax
and 415 Process units.

Motor voltage [V] states the voltage supplied to the
motor. o

DC link voltage [V] states the intermediate circuit |
voltage in the VLT frequency converter.

Thermal load, motor [%] states the calculated/
estimated thermal load on the motor. 100% is the
cut-out limit. See also parameter 117 Motor therrmal
protection.

Thermal load, VLT [%] states the calculated/
estimated thermal load on the VLT frequency
converter. 100% is the cut-out limit.

Digital input [Binary code] states the signal status
from the 8 digital inputs (16, 17, 18, 19, 27,29, 32
and 33). Terminal 16 comresponds to the bit at the
far left. ‘0" = no signal, ‘1’ = connected signal.
Analogue input 53 [V] states the voltage value on
terminal 53.

Analogue input 54 [V] states the voltage value on
terminal 54.

Analogue input 60 [mA] states the voltage value on
terminal 60.

= factory setting. () = dlsplay text [] = value for use in communication via serial communication port
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Relay status [binary code] indicates the status of

each relay. The left {most significant) bit indicates

relay 1 followed by 2 and 6 through 9. A "1"

indicates the relay is active, a "0" indicates inactive.

Paramater 007 uses an 8-bit word with the last two

positions not used. Relays 6-9 are provided with

the cascade controller and four relay option cards

Pulse reference [Hz] states ‘a pulse frequency in Hz

connected to terminal 17 or terminal 29.

External reference [%] gives the sum of the external

references as a percentage {the sum of analogue/

pulse/serial communication) in the range from

Minimum reference, Ref.y 1o Maximum reference,

Refyax.

Heat sink temp. [°C] states the present heat sink

| temperature of the VLT frequency converter. The

‘ __cut-out limit is 90 + 5°C; cutting back in occurs at

b “7760 £ 5°C.

i Communication option card warning [Hex] gives a
warning word if there is a fault on the :

. communication bus. This is only active if

communication options have been installed. Without -

LCD display text shc;ws the text programmed in
parameter 533 Display text 1 and 534 Display text 2
via the serial communication port.

{
|
1
1
I
{
! . . communication options, O Hex is displayed.
l
1
|
1
{

008 Small display readout 1.1
~ (SMALL READOUT 1) )
2 : £
| . See parameter 007 Large display readout
* Reference {Unit] 9

data values to be shown on the display, line 1,
position 1.

; This is a useful function, i.a. when setting the PID

i : regulator, in order to see how the process reacts to
a change of reference.

’ For display read-outs, press the [DISPLAY/STATUS]
button. Data option LCP display text [27] cannot be
selected with Small display readout. :

There is a chofcé of .26 different data values, see
parameter 007 Large display readout.

T lé paramefef enables a choice of the first of three .

009 Small display readout 1.2 e
(SMALL READOUT 2) '

(val
See parameter 007 Large display readout
% Motorcurrent [A] {5}

See the functional description for parameter 008

Small display readout.

hefe is a choice of 26 different data values, see
parameter 007 Large display readout.

010 Small display readout 1.3
(SMALL READOUT 3)

'.Se paraméter 007 Large display readout
* Power [kW] o (6}

Small data readout.

There is a chbice of 26 different data values, see

" parameter 007 Large display readout.

011 Unit of‘loalj reference
(UNIT OF LOC REF)

* Hz (H2) o (0]
"~ % of output frequency range (%) (% OF FMAX)[1]

e . ) 03

This parameter decides the local reference unit.

ption”of choice
Choose the required unit for local reference.

MG.60.A6.02 - VLT is a registered Danfoss trade mark
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012 nd start.on LCP
(HAND START BTTN}

" Disable (DISABLE) )

Disable (DISABLE) ’ 0  * Enable (ENABLE) (]
* Enable (ENABLE) : (1]

This parameter allows selection/deselection of the
reset key on the control panel.

xDescriptionzof-choice:; e )
If Disable [0] is selected in this parameter, the
If Disable [0} is selected in this parameter, the [RESET] key will be inactive.
[HAND START] key will be inactive. ‘
NB!

“: Only select Disable [0] if an external reset sig-
i nal has been connected via the digital inputs.

013 OFF/STOP on LCP (STOP BUTTON)

gvalue:
Disable (DISABLE) . ) 4
* Enable (ENABLE) (1)
‘
LEunction: T o L« R
This parameter allows selection/deselection of the * Not locked (NOT LOCKED) - [0
local stop key on the control panel. Locked (LOCKED) ‘ (1]

{Description ‘of:
If Disable [0] is selected in this parameter, the [OFF/ This parameter allows the control panel to be
STOP] key will be inactive. ‘locked’, which means that it is not possible to carry
out data modifications via the control unit.
NB! '
Iy i Disable is selected, the motor cannot be tion®of. choic:
J stopped by means of the [OFF/STOP] key. If Locked (1] is selected, data modifications in the

parameters cannot be made, although it will still be
possible to carry out data modifications via the bus.
Parameters 007-010 Display readout can be

U changed via the control panel. )
Disable (DISABLE) 0] It is also possible to lock for data modifications in
* Enable (ENABLE) R these parameters by means of a digital input, see
: ‘ parameters 300-307 Digital inputs. :
uncti .

L8 '
his parameter allows selection/deselection of the
auto start key on the control panel.

If Disable [0] is selected in this parameter, the
[AUTO START] key will be inactive.

* = factory setting. () = display text [ ] = value for. use in communication via serial communication port
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017 Operating state at: power up, local

" control (POWER UP ACTION)

i

*. Auto restart {AUTO RESTART) [0}
OFF/Stop (OFF/STOP) (1]

éetung 'of the desired operating mode when the
mains vollage is reconnected.

il
|t teand

Auto restart [0] is selected if the VLT frequency cen-
verter is 1o start up in the same start/stop condition
as immediately before power to the converter is cut
ofi.
OFF/Stop [1] is selected if the VLT frequency con-
- —wr==verteris to remain slopped when the mains vollage
is connecled, until a start command is aclive. To
restart, activate the key [HAND START] or {AUTO

START] by using the control panel.

NB!
“: If [HAND START] or |AUTO START] cannot be
activated by the keys on the controt panel
(see parameter 012/014 Hand/Auto start on LCP)

the motor will not be able to restart if OFF/Stop {1) is

selected. If Handstart or Autostart has been
programmed for activation via the digital inputs, the
motor will not be able to restart if OFF/Stop [1] is
selected.

W’ Load and Motor 100-117
- This parameter group allows the con-

the choice of torque characteristics to
which the VLT frequency converter is
1o be adapted.

The motor nameplate data must be
set and automatic motor adaptation can be carried
out. In addition, DC brake parameters can be set
and the motor thermal protection can be activated.

figuration of regulation parameters and

7

M Configuration - ,
The selection of configuration and torque
characteristics influences the parameters that can
be seen in the display. If Open foop [O] is selected,
all parameters relating 1o PID regulation will be
hidden. T
Consequently, the user is only able to see the para-
meters that are of significance for a given

_ application. ’

100 Cdnﬁgratioh (CONFIG. MODE)
;‘NQ‘I Tt -t

* Open loop (OPEN LOOP)
Closed loop {CLOSED LOOF)

This parameter is used for selecling the
configuration to which the VLT frequency converter

is 10 be adapted.

! n:
if Open loop [Q] is selected, normal speed control is
obtained (without feedback signal), i.e. if the
reference is changed, the motor speed will change.
If Closed loop [1] is selecled, the internal process
regulator is activated to enable accurate regulation
in refation to a given process signal.

The reference {setpoint) and the process signal
{feedback) can be set 1o a process unit as
programmed in parameter 415 Process units.

See Feedback handiing.

-101 Torque:characteristics:~
" 7 (VT CHARACT) ’

* Automatic Energy Optimisation
(AED FUNCTION) . ' 1)
Parallel motors (MULTIPLE. MOTORS} 1]
nction

This parameter allows a choice of whether the VLT
frequency converter has one or several motors
connected 1o it.

HBescription:of ichois
It Automatic Energy Optimisation [0] has been
selected, only one motor may be connected to the
VLT frequency converter. The AEQ funclion ensures
that the motor obtains its maximum efficiency and
minimises motor interference.

Select Parallel motors [1] if more than one motor is
connected to the output in parallql. See the
description under parameter 108 Start voltage of
parallel motors regarding the setting of parallel motor
start voltages.

syl

Watar voltage

[RECTLIINYY

.
o 0.3 LA 9. 0.3 o 0.y a0 L] e ]::'
Fraquancy

* = factory sefiing. () = display text [ ] = value for use in communication via serial communication port
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@ NB!

It is important that the values set in

parameters 102-106 Nameplate data correspond to

‘the nameplate data of the motor with respect to
either star coupling Y or delta coupling A.

"0.25 KW (0.25 KW)

0.37 KW {0.37 KW)
0.55 KW (0.55 KW)
0.75 kW (0.75 KW) -
1.1 KW {1.10 KW)
1.5 KW (1.50 KW)
2.2 KW (2.20 KW)

3 kW (3.00 KW)

4 kKW (4.00 KW)

5,5 kW (5.50 KW)
7.5 KW (7.50 KW)
11 kW (11.00 KW)
15 kW (15.00 KW)
18.5 kKW (1B8.50 KW)
22 KW (22.00 KW)
30 kW (30.00 KW)
37 kW {37.00 KW)
45 KW {45.00 KW)
55 kW {55.00 KW)
75 kW {75.00 KW)

80 kW (90.00 KW)

110 KW (110.00 KW)
132 KW (132.00 KW)
160 KW (160.00 KW)
200 kW (200.00 KW)
250 kW (250.00 KW)
300 KW (300.00 KW)
315 kW (315.00 KW)
355 KW (355.00 KW)
400 KW {400.00 KW)
450 KW {450.00 KW)
500 KW (500.00 KW)

* Depends on the unit

102 Motor power, Py (MOTCR POWER)

Seleot a value that equals the nameplate data on
the motor. There are 4 possible undersizes or 1

oversize in comparison with the factory setting.

Also, alternatively it is possible to set the value for
~ motor power as an infinitely vgriablg value, see the
procedure for infinitely variable change of numeric
data value.

[251
137}
155]
{75]
[110)
[150]
[220]
[300]
(400]
(550]
[750)
(1100]
(1500}
[1850]
[2200]
(3000]
3700
j4500]
5500
(7500]
[2000]
(11000)
[13200]
(16000)
[20000]
[25000]
[30000]
[31500]
[35600]
[40000]
[45000]
[50000]

ThlS |smwhere to select the kW value Py that
corresponds to the rated power of the motor,
At the works, a rated kW value P,y has been
selected that depends on the type of unit.

* =

103 Motor voltage, Uy, ‘

M AGE)

200V
208 V
220V
230V
240V
380V
400V
415V
440V
480 V
480V
500 vV
575V

* Dépends on the unit
NOTE: 550 motor voltage must be manually
prograrnmexd - pre-sels are not available.

This is where the rated motor voltage U,y is set for
either star Y or delta A.

Select a value that equals the nameplate data on the

motor, regardiess of the mains voltage of the VLT

frequency converter,

Furthermare, alternatively it is possible to set the
value of the motor voltage infinitely variable, see also

the procedure for Infinitety vanable change of

numeric data vafue.

NB!

g
"ﬂ Changing parameters 102, 103 or 104 wil

automatically reset parareters 105 and 108

10 default values. If changes are made to

parameters 102, 103 or 104, go back and reset

parameters 105 and 106 to correct values.

66
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i ] 104 Motor frequency, fuy ) h

i {MOTOR FREQUENCY) .
5 ., e e e

106 Rated motor speed, Nyy

{(MOTOR NOM. SPEED)

i

* 50 Hz (50 Hz) o . B
80 Hz (B0 Hz) (60]

This is where
sglected,

j Select a value that equals the nameplate data on
' the motor.
Furthermore, it is also possible to set the vaiue for
. motor frequency infinitely variably in the 24-1000 Hz
' range.

=z ot el

105 Motor current, I,y (MOTOR CURREN

0.07 - larmax A

*Depends on the unit

The rated motor current |y, forms part of the VLT
frequency converter calculations i.a. of torque and
motor thermal protection. Set the motor current
e, taking into account the star Y or delta A
connected motor.

Set a value that equals the nameplate data on the
-motor.

' NB!
Il: It is important to enter the correct value,
since this forms part of the WC* control fea-
ture.

100 - fyp x B0 (max. 60000 rpm)
* Depends on parameter 102 Motor power, Py

This is where the valug is set that corresponds to
the rated motor speed nw, which can be seen
frorm the nameplate data. '

Descriptioh of Ehoice £
Choose a value that corresponds to the motor.
nameplale data.

| nB:

a@ ftis inﬁponant 10 set the correct value, since
this forms part of the WG+ control feature.

The max. value equals fu 4 x 60,

fun 1S S€t In parameter 104 Motor frequency, fun.

"107 Automatic motor adaptation, AMA
{AUTO MOTOR ADAPT)

* Optimisation disable (NC AMA) ) (o]

Autormatic adaptation (RUMN AMA) {1]
Automatic adaptation with LC-filter -
(RUN AMA WITH LC-FILT} (2]

e
gyl i L

Automatic motor adaptation is a test algorthm that
measures the electrical motor parameters at motor
standstill. This means that AMA itself does not
supply any torgue. .

AMA is useful when commissioning systems, where
the user wants to optimise the adjustment of the
VLT frequency converter to the motor applied. This
feature is dsed in particufar where the factory setting
does not adequately cover the motor in question.

o
=
E
£
g
B
2
a.

For the best adjusiment of the VLT freguency con-
verter, it is recommended to carry out AMA on a
cold motor. .

It must be noted that repeated AMA runs may lead
to a heating of the motor that will result in an
increase of the stator resistance Re. However, this is
not normally critical.

NB!. - :
Bi= 1t is important to run AMA with any motors
e 2 55 KW/ 75 HP

* = faclory sefling. () = display text [] = value for use in communication via serial communication port
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It is possible via parameter 107 Automatic motor
adaptation, AMA to choose whether a complete
automatic motor adaptation Automatic adaptation
[1] is to be carried out, or whether reduced .
-automatic motor adaptation Automatic adaptation
with LC-filter [2] is to be made.

It is only possible to carry out the reduced test if a

. LCfilter has been placed between the VLT
frequency converter and the motor. If a total setting
is required, the LC-filter can be removed and, after
completion of the AMA, it can be reinstalled. In

Automatic optimisation with LC-filter {2] there is no

_test of motor symmetry and of whether all motor
phases have been connected. The following must

‘be noted when the AMA function is used:

- For AMA to be able to determine the motor
‘parameters optimally, the correct nameplate
data for the motor connected to the VLT
frequency coriverter must be-entered in
parameters 102 to 106.

- The duration of a total automatic motor
adaptation varies from a few minutes to approx.
10 minutes for small imotors, depending on the
rating of the motor used (the time for a 7.5 KW
motor, for example, is approx. 4 minutes).

- Alarms and warnings will be shown in the display
if faults occur during motor adaptation. '

- AMA can only be carried out if the rated motor
current of the motor is min. 35% of the rated
‘output current of the VLT frequency converter.

- If automatic motor adaptation is to be
discontinued, press the [OFF/STOP] key.

NB! .
ll: AMA is not allowed on motors connected in
paraliel.

converter is to carry out a complete automatic
motor adaptation. :

Select Automatic adaptation with LC-filter (2] if a

LC-filter has been placed between the VLT
frequency converter and the motor.

Procedure for automatic motor adaptation:

1. Set the motor parameters in accordance with
the motor nameplate data given in parameters
102-106 Nameplate data.

2. Connect 24 V DC (possibly from terminal 12) to
terminal 27 on the control card.

3. Select Automatic adaptation [1] or Automatic
adaptation with LC-filter {2] in parameter 107
Automatic motor ‘adaptation, AMA.

BN

. Start up the VLT frequency converter or connect
terminal 18 (start) to 24 V DC (possibly from ter-
minal 12). '

After a normal sequence, the display reads:
AMA STOP. After a reset, the VLT frequency
converter will be ready to start operation again.

o

if the automatic motor adaptation is to be

stopped: :

1. Press the [OFF/STOP] key.

If there is a fault, the display reads:

ALARM 22

1. Press the [Reset] key.

2. Check for possible causes of the fault in accor-
dance with the alarm message. See List of
warnings and alarms.

If there is a warning, the display reads:

WARNING 39-42

1. Check for possible causes of the fault in

accordance with the warning. See List of warnings

and alarms. .

Press the {CHANGE DATA] key and select

"Continue” if AMA is to continue despite the

‘warning, or press the [OFF/STOP] key to stop the

automatic motor adaptation.

108 Start voltage of parallel motors .

n

0.0 - parameter 103 Motor voltage, Uy
* Depends on par. 103 Motor voltage, Uy

whunction:

This parameter specifies the start-up voltage of the
permanent VT characteristics at 0 Hz for motors
connected in parallel. '

The start-up voltage represents a supplementary
voltage input to the motor. By increasing the start-
up voltage, motors connected in parallel receive a
higher start-up torgue. This is used especially for
small motors (< 4.0 kW) connected in paralle!, as
they have a higher stator resistance than motors
above 5.5 kW.

This function is only active if Parallel motors [1} has
been selected in parameter 101 Torque
characteristics.

" Desgiinion o 6ho
Set the start-up voltage at 0 Hz. The maximum
voltage depends on parameter 103 Motor voltage,
Umn- )

* = factory setting. () = display text {] = value for use in communication via serial communication port
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109 Resonance damping |

(RESONANCE DA

0 - 500 %

' i-Functio

High-frequency electric resonance problems
between the VLT frequency converter and the
motor can be eliminated by adjusting the resonance
" damping.

Adjust the damping percentage until the motor
resonance has disappeared.

In order to secure a high starting torque, the
maximum torque for max. 0.5 sec. is allowed.
However, the current is limited by the protection limit
of the VLT frequency converter (inverter).

0 sec. ‘corresponds to no high break-away tbrdue.

Set the hecéééary time in which a high starting
torque is desired.

111 Start delay

0.0 - 120.0 sec.

This parameter enables a delay of the starting time
after the conditions for start have been fulfilled.
When the time has passed, the output frequency
will start by ramping up to the reference.

!

Set the desired time until acceleration is to begin.

"~ Motor preheater (MOTOR PREHEA

* Disable (DISABLE) 0]
Enable (ENABLE) ) (1]

The motor preheater ensures that no condensate
develops in the motor at stop. This function can also
be used to evaporate condensed water in the mo-
tor. The motor preheater is only active during stop.

xofzchoic
Select Disable [0] if this function is not required.
Select Enable [1] to activate' motor preheating. The
DC current is set in parameter 113 Motor preheater
DC current.

113 Motor preheater DC current

PREHEAT DC-CURR

0-100 %

* 50 %

The maximum value depends on-the rated motor
current, parameter 105 Motor current, liyn.

The motor can be preheated at stop by means of a
DC current to prevent moisture from entering the

motor.

The motor can be preheated by means of a DC ,
current. At 0%, the function is inactive; at a value
higher than 0%, a DC current will be supblied to-the
motor at stop (0 Hz). In fans that rotate because of
the air flow when they are not in operation
(windmilling), this function can also be used to gene-
rate a holding torqgue. ’

If too high a DC current is supplied for too
long, the motor can be damaged.

MG.60.A6.02 - VLT is a registered Danfoss trade mark
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W DC braking

In DC braking, the motor receives a DC current that
brings the shaft to a halt. Parameter 114 0C braking
current, decides the DC braking current as a per-
centage of the rated motor current lyy.

Iin parameter 115 DC braking time, the DC braking
time is selecled, and in parameter 116 DC brake
cut-in frequency, 1he frequency is selected at which
DC braking becomes active.

If terminal 19 or 27 (parameter 303/304 Digital input)
has been programmed to DC braking inverse and
shifts from logic “1' to logic '0', the DC braking will
be activated. ‘
When the start signal on terminal 18 changes from
logic '1° to logic ‘0", the DC braking will be activated
when the output frequency becomes lower than the
brake coupling fregquency.

NB!
Bi=a The DC brake is not to be used if the inertia
e of the motor shaft is mare than 20 times the
inertia of the motor itself.

114 DC braking current )
(DC BRAKE CURRENT)

l\‘LTMAX

SIMAC 100 [%) * 50 %

M.N
The maximum value depends on the rated motor
current. If the DC braking current is active, the VLT
frequency converter has a sv_\-'itching frequency of 4
kHz.

EFunction::: 3
This parameter is used for setting the DC brakrng
current that is activated upon a step when the DC
brake frequency set in parameter 116 DC brake
cut-in frequency has been reached, or if DC brake

“inverse is active via terminal 27 @r via the serial

communication port. The DC braking current will be
active for the duration of the DC braking time set in
parameter 115 DC braking time.

To be se1 as a percentage value of the rated motor
current Iy set in parameter 105 Motor cumrent,un.’
- 100% DC braking current corresponds 1o Iy .

Make sure not to supply too high
' abraking current for too long,
b since otherwise the motor will be

damaged because of mechanical overload or the
heat generated in the motor.

115 DC braking time
{DC BRAKE TIME)

ThIS parameter is for setting the DC braking time for
which the DC braking current (parameter 113) is to
be active.

00 {OFF) - par. 202 Quitput frequency
high imit, fuesx * OFF

This parameter is used for setting {rre DC .brake cut-
in frequency at which DC braking is to be activated
in connection with a stop command. ‘

Set 1he de5|red frequency.

* = faciory setting. {) = display text { ] = value for use in communication via serial communication part
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117 Motor thermal protection

[s]

(MOT. THERM PR soo0l—rs : 3
' 2
No protection (NO PROTECTION) * . 0] o :
Thermistor waming (THERMISTOR WARNING)  [1] 3 \ .
. Thermistor trip (THERMISTOR FAULT) [2) ; N
ETR Warning 1 (ETR WARNING 1) [3] AN
: 100 o L for= 1 % fuy
*ETR Trip 1 (ETR TRIP 1) [4) o ST DO
. ETR Warning 2 (ETR WARNING 2) [5) 30 four= 0.2 % fyy
ETR Trip 2 (ETR TRIP 2) /6] 30
ETR Warning 3 (ETR WARNING 3) - 7] % |
ETR Trip 3 (ETR TRIP 3) ' 8] o 12 14 16 18 20 T
- ETR Warning 4 (ETR WARNING 4) e) ' o

ETR Trip 4 (ETR TRIP 4) 1)

motor temperature in two different ways:

- Via a thermistor sensor fitted to the motor. The
thermistor is connected to one of the analogue
input terminals 53 and 54.

++  Calculation of the thermal load (ETR - Electronic

Thermal Relay), based on the current load and
the time. This is compared with the rated motor
current Iy and the rated motor frequency fun. -
The calculations made take into account the
need for a lower load at lower speeds because
of less cooling in the motor itself.
ETR functions 1-4-do not start calculating the load
until there'is a switch-over to the Setup in which
they were selected. This enables thé use of the ETR
function, even where two or several motors
“alternate.

Select No protection [0} if no warning or tripping is
required when the motor is overloaded.

Select Thermistor warning [1] if a warning is desired
when the connected thermistor gets too hot.

Select Thermistor trip (2] if cutting out (trip) is desired
when the connected thermistor overheats.
Select ETR Warning 1-4, if a waming is to come up
on the display when the motor is overloaded
according to the calculations.

‘The VLT frequency corwerter can also be program-
med to give off a warning signal via one of the digital
outputs.

Select ETR Trip 1-4 if tripping is desired when the
‘motor is overloaded according to the calculations.

/

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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Bl References & Limits 200 - 228

In this parameter group,

~ ' the frequency and refe-
fusgn 7T T TITT rence range of the VLT
i o0y frequency converter are
o 77 \ established.
S et o i’

S
Tremaiae

This parameter group also includes:

- Setting of ramp times

- Choice of four preset references

- Possibility of programming four bypass
frequencies.

- Setting of maximum current to motor.

- Setting of warning limits for current, frequency, re-
ference and feedback.

200 Output frequencyrange

(FREQUENCY RANGE)

*0-120Hz (0 - 120 HZ) [0]
0 - 1000 Hz (0 - 1000 HZ) ' [1]

This is where to sel “the maximum output frequency
range to be set in parameter 202 Output frequency
high limit, fyax.

* 0.0 Hz

um cutput frequency.

FDEsCription of choice:
A value from 0.0 Hz to the Qutput frequency high Ii-
mit, fuaxfrequency set in parameter 202 can be
selected.

202 Output frequency high limit, fuax

fun - 12071000 Hz

(par. 200 Qutput frequency range) * 50 Hz

In thismparameter', a maximum output frequency can
be selected that corresponds to the highest speed at
which the motor can be.

NB!
“: The output frequency of the VLT frequency -
q converter can never assume a value higher
than 1/10 of the switching frequency (parameter 407
Switching frequency).

A value_'
Qutput frequency range can be selected.

* = factory setting. () = display text [] = value for use in communication via serial communication portl
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| Re\ference handling
Reference handling is shown in the block diagram
underneath. .
The block diagram shows how a change in a parame-
ter can affect the resulting reference.

Parameters 203 to 205 Reference handling, minimum
and maximum reference and parameter 210 Refe-
rence type define the way reference handling can be
carried out. The mentioned parameters are active
both in a closed and in an open loop.

Remote references are defined as:

e External references, such as analogue inputs 53,
54 and 60, pulse reference via terminal 17/29 and
reference from serial communication. -

e - ~—.—o—Preset references.

Q-Pulse |d TMS958

The resulting reference can be shown in the display by
selecting Reference [%) in parameters 007-010 Dis-
play readout and in the form of a unit by selecting
‘Resulting reference [unit].

See the section on Feedback handling in connection
with a closed loop.

VLT® 6000 HVAC

The sum of the external references can be shown in
the display as a percentage of the range from Mini-
mum reference, Refyw to Maximum reference, Refyuy. -
Select External reference, % [25] in parameters 007-
010 D/sp/ay readout if a readout is required.

It is possible to have both preset references and
external references at the same time. In parameter
210 Reference type a choice is made of how the
preset references are to be added to the external
references.

Furthermore, an independent local reference exists,
where the resulting reference is set by means of the
(+/-] keys. If local reference has been selected, the -
output frequency range is limited by parameter 201
Cutput frequency low limit, fyw and parameter 202
Cutput frequency high limit, fuax.

e If the local reference is act|ve the VLT
e frequency converter will always be in Open
loop [0}, regardless of the chonce made in parameter
100 Configuration.

The unit of the local reference can be set either as Hz
or as a percentage of the output frequency range. The
unit is selected in parameter 011 Unit of local refe-
rence.

Preset roferences
Ref. 1 . 211
[ o per Preset ref. lsb, par. 300-307
Ref. / Preset ref. msb, par. 300-307 .
® el. 2 por. 212 N .
T Y s Conflg. mode par. 100
Ps Ref. 3 poar. 213 P um Ref. functlon, par. 210 R
» ol x4y / | Speed
Ref. 4 por. 214 / I Open Loop
/ Freeze ref. per 300-307 et
. Y S ) me. rof.
o)
Externoal ref. e .‘ \100/ I Process Resulting ref.
Ana. Input 53, par. 308 bl
0-10V JACLAN Closed Loop ] /
L5 74 : e et
Ang. Input 54, par. 311 max. ret.
ofwvw pe e JFreme (oor .
Externgl
Ano. Input 607 par. 314
0-20mA Y d
Prezet ref. fil N
Pulu ' yysuf 17/29 Par. 300-307 LCP:
par Resulting
reference unit -
Seria) comm. ref. Remote
- (2200%) controlied
o JATAN . LCP reference
: LcP:
. External Resulting

reference in X

Feedback function

Setpoint 1 o——I

Feedback setpoint

reference in X

|

. : See par. 413-419 :
Satpoint 2 @— |
(-

= factory setting. () = display text [ ] = value for use in comm

DANFOSS
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203 Reference site ‘

(REFERENCE SITE)

.* Hand/Auto linked reference

(LINKED TO HAND/AUTO)) (0)

Remote reference (REMOTE) _ [1]

Local reference (LOCAL) ' @
EREUNCtions:ss =" Cor

This parameter decides which resulting reference is
"to be.active. If Hand/Auto linked reference [0) is
selected, the resulting reference will depend on '
whether the VLT freduency converter is in Hand or
Auto mode. B

The table shows which references are active when
Hand/Auto linked reference [0}, Remote reference [1]
or Local reference [2] has been selected. The Hand
mode or Auto mode can be selected via the control
keys or via a digital input, parameters 300-307
Digital inputs.

? Ng* = MO .
Hand/Auto [0] | Local ref. active Remote ref. active
Remote {1] Remote ref. active  Remote ref. active
Local ref. active

Local ref. active

Local [2]

If Hand/Auto linked reference [0] is chosen, the
motor speed in Hand mode will be decided by the
local reference, while in Auto mode it depends on

-remote references and any setpoints selected.

If Remote reference [1] is selected, the motor speed
will depend on remote references, regardless of
whether Hand mode or Auto mode has been
chosen.

if Local reference 2} is selected, the motor speed
will only depend on the local reference set via the
control panel, regardless of whether Hand mode or
Auto mode has been selected.

204 Minimum reference, Refyy

F LS e

Parameter 100 Configuration = Open loop (0.
0.000 - parameter 205 Refuax * 0.000 Hz

Parameter 100 Configuration = Closed loop {1].
-Par. 413 Minimum feedback

- par. 205 Refyu * 0,000

Minimum reference gives the minimum value that
can be assumed by the sum of all references. If
Closed loop has been selected in parameter 100
Configuration, the minimum reference is limited by
parameter 413 Minimum feedback.

Minimum reference is ignored when the local
reference is active (parameter 203 Reference site).
The unit for the reference can be seen from the
following table: '

; CUnitt e
Par. 100 Configuration = Open loop Hz
Par. 100 Configuration = Closed loop Par. 415

minimum speed, regardless of whether the resulting
reference is Q.

205 Maximum reference, Refynx ]
(MAX. REFERENCE) ' '

Parameter 100 Configuration = Open loop (0]
Parameter 204 Refyy - 1000.000 Hzkx 50.000 Hz

" Parameter 100 Configuration = Closed loop (1)
Par. 204 Refyn

- par. 414 Maximum feedback * 50.000 Hz -

i Functio ST

The Maximum reference gives the maximum value
that can be assumed by the sum of all references. If

- Closed loop [1] has been selected in parameter 100

Configuration, the maximum reference cannot be
set above parameter 414 Maximum feedback. The
Maximum reference is ignored when the local
reference is active (parameter 203 Reference site).

- % = factory setting. () = display text [ ] = value for use in communication via serial communication port
7 -
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K] SA
The reference unit can be determined on the basis
of the following table:

Unit -
Par. 100 Configuration = Open loop . Hz i
" Par-100 Configuration = Closed loop - Par. 415 s . (UTO RAMP"G)‘ , - ' A .
' V'Valuer L SR T T
Disable {DISABLE) o ' Q]
* Enable (ENABLE) 4 (1}

Maximum reference is set if the motor speed is not to ;
exceed the set value, regardless of whether the )
resulting reference is higher than Maximum reference.

This function ensures that the VLT frequency converter
does not trip during deceleration if the ramp-down
time set is too short. If, during deceleration, the VLT
frequency converter registers that the intermediate

- circuit voltage is higher than the max. value {see List
of warnings and alarms), the VLT frequency converter
automatically extends the ramp-down time.

* Depends on the unit

The ramp-up time is the acceleration time from 0 Hz : l NB!
to the rated motor frequency fun {(parameter 104 Mo- ": If the function is chosen as Enable [1], the
tor frequency, fu ). It is assumed that the output i ramp time may be considerably extended in re-

current does not reach the current limit (set in para- lation to the time set in parameter 207, Ramp-down
meter 215 Current limit I u). time. '

fout . e o}
‘ Program this function as Enable [1] if the VLT-fre- -
quency converter periodically trips during'ramp-dOWn.
If a quick ramp-down timé has been programmed that
may lead to a trip under special conditions, the

function can be set to Enable [1] to avoid trips.

fMAX.(202)

IMN (104)

f MIN:(ZOI)

Ramp up time Ramp down time

DANFOSS
175HASS4. 10

Par. 201 Qutput frequency Low fimit - par. 202 - ,
Output frequency high limit * 10.0 Hz

The jog frequency fioq is the fixed output frequency at
which the VLT frequency converter is running when
the jog function is activated.

Jog can be activated via the digital inputs.

«.Description. of
Set the desired frequency:

The ramp-down time is the deceleration time from the
rated motor frequency fyn (parameter 104 Motor

frequency, fux) to 0 Hz, provided there is no overvolt-
age in the inverter because of the motor acting as a -

generator.
* = factory setting. {) = display text [ ] = value for use in communication via serial communication port
MG.60.A6.02 - VLT is a registered Danfoss trade mark 75
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B Reference type

The example shows how the resulting reference is
calcutated when Preset references are used together
with Sum and Relative in parameter 210, Reference
'i‘ype. See Calculation of resulting reference.

See also the drawing in Reference handling.

The following parameters have been set:

Par. 204 Minimum reference: 10 Hz
Par. 205 Maximum reference: 50 Hz
Par. 211 Preset reference: 15%
Par. 308 Terminal 53, analogue input:  Reference [1]
"Par. 309 Terminal 53, min. scaling: ov
Par. 310 Terminal 53, max. scaling: .’ 10V

When parameter 210 Reference type is set to Sum
[0], one of the adjusted Preset references (par. 211-

214) will be added to the extemnal references as a per- '

centage of the reference range. If terminal 53 is
energized by an analogue input voltage of 4 V, the

resulting reference will be as follows:

Par. 210 Reference type = Sum [0]

Par. 204 Minimum reference " - =10.0Hz
Reference contribution at 4 V =16.0 Hz
Par. 211 Preset reference = 6.0Hz

=32.0Hz

Resulting reference

If parameter 210 Reference type is set to Relative [1],
one of the adjusted Preset references (par. 211-214)
will be totaled as a percentage of the sum of the pre-
sent extemal references. If terminal 53 is energized by

‘an analog'ue input voltage of 4 V, the resulting refe-

rence will be as follows:

Par. 210 Reference type = Relative (1}
Par. 204 Minimum reference =10.0Hz
Reference contribution at 4 V =16.0 Hz
Par. 211 Preset reference = _24Hz
Resulting reference =284 Hz

The graph in the next column shows the resulting re-
ference in relation to the external reference varied from
0-10 V.

Parameter 210 Reference type has been programmed
for Sum [0} and Relative {1], respectively. In addition, a
graph is shown in which parameter 211 Preset refe-
rence 1.is programmed for 0%.

Ret. (1)

Por. 205
Ref. mox. = 50

Par. 204
Ref. min. = 10

— e ———

A -
10 Ref. signal [v]

Par. 309 Por. 310

Termingl 58 = OV Terminal 33 = 10V

210 Reference type ) ) ’

* Sum (SUM) [©]
Relative (RELATIVE) (1}
External/preset (EXTERNAL/PRESET) 2]

It is possible to define how the preset references are
to be added to the other references. For this purpose,
Sum or Relative is used. It is also possible - by using
the External/preset function - to select whether a shift
between external references and preset references is
wanted. '

See Reference handling.

p:Description of choice: ;
If Sum [Q] is selected, one of the adjusted preset
references (parameters 211-214 Preset reference) is
added to the other external references as a percent-
age of the reference range (Refun-Refuax)-

If Relative [1] is selected, one of the adjusted preset
references (parameters 211-214 Preset reference) is
totaled as a percentage of the sum of the present
external references.

If External/preset [2] is selected, it is possible to shift
between external references and preset references via
terminal 16, 17, 29, 32 or 33 {parameter 300, 301,
305, 306 or 307 Digital inputs). Preset references will
be a percentage value of the reference range.
External reference is the sum of the analogue
references, pulse references and any references from
serial communication.

. If Sum or-Relative is selected, one of the preset
i references will always be active. If the preset
references are to be without influence, they should be
set to 0% (as in the factory setting) via the serial

" communication port.

= factory setting. () = display text [ ] = value for use in communication via serial communication port
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211 Presetreference 1 (PRESETREF 1}

212 Preset reference 2 (PRESET REF. 2) )

213 Presetreference 3 (PRESET REF. 3} )
214 Presetreference 4 (PRESET REF. 4)

~100.00 % - +100.00 %
of the reference range/external reference

* 0.00%

Four different preset references can be programmed
in parameters 211-214 Preset reference. The preset
reference is staled as a percentage value of the refe-
rence range (Refun - Refusd Or as a percentage of the
other external references, depending on the choice
made in parameter 210 Reference type.

The choice between the preset references can be

== -~Mmade-by activating terminal 16, 17, 29, 32 or 33, ¢f.

the table below.

Terminal 17/29/33
preset ref. msb

Terminal 16/29/32
preset ref. Isb

0 . 8] Preset ref. 1
0 . 1 Preset ref. 2
1 0 Preset ref. 3
1 i Preset ref. 4

SCrphionioTEhGic
Sel the required preset reference(s) that is/are to be
the options.

{CURRENT LIMIT)

o

2
01-11x I\-‘LT.N

* 1.1 % o [A)

The factory setting corresponds to the rated output
current. Current fimit should not be used for motor

protection; parameter 117 is for motor protection.
Current limit is for protection of the VLT frequency
converter. If the current fimit is set within'the range
of 1.0-1.1 x Ly (the rated output current of the VLT
frequency converter), the VLT frequency converter
can only handle a load intermitiently, i.e. for short
periods at a time. After the load has been higher
than Lyga, it Must be ensured that for a period the

Description;ofichoice’: :
Set the required maximum output current Iy,

‘216 Frequency bypass, bandwidth

QUENCY BYPASS B.W)-

0 (OFF) - 100 Hz * Disabie

Some systemns cail for some output frequencies to be
avoiced because of mechanical resonance
problems.

The frequencies 10 avoid can be programmed in
parameters 217-220 Frequency bypaés.

In this parameter (216 Frequency bypass, bandwidth),
a definition can be given of a bandwidth around each
of these frequencies.

1

bandwidth frequency. This bandwidth will be centered
around each bypass frequency.

217 Frequency bypass 1

p ol g i
0 - 120/1000 Hz * 120.0 Hz
The frequency range depends on the selection
made in parameter 200 Qutput frequency range.

o]
L=

E

=

[

e

=1
<
o

FrRUACtion;
Some systems call for some output frequencies to be
avoided because of mechanical resonance problems :
in the system.

See also parameter 216 Frequency bypass,

load is lower than kig. bandwidth.

Please note that if the current limit is set to less than

harn, the acceleration torque will be recuced

correspondingly.

* = factory setling. {) = display texi [ ] = value for use in cormunication via serial cornmunication porl
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221 Warning: Low current, | oy

alu

*0.0A

Parameter 221 - hymax

r; e
¢ Eur

o
programmed in this parameter, the display shows a
flashing CURRENT LOW, provided Warning [1] has
been selected in parameter 409 Function in case of
no load. The VLT frequency converter will trip if para-
meter 409 Function in case of no load has been
selected as Trip (0].

‘ The warning functions in parameters 221-228 are hot
active during ramp-up after a start command, ramp-
down after a stop command or while stop-ped. The
warning functions are activated when the output

! frequency has reached the resutting reference.

The signal outputs can be programmed to generate a
¢ _ warning signal via terminal 42 or 45 and via the relay
l outputs.
!

The Ic;Ner signal limit [Low must be programmed within
the normal working range of the frequency converter.

]
! [ REF ow
i

®
(PAR.225) . gz
X lyy 1 .
| (PAR215) A
1 7
! %%
| b 4+ = e = d e 7
| (PAR.222) I 4
1 . 7
| . .
. J /)
1 7
1 h
1 7
How 4 e e e o s
| (PAR.221) 1 2
1 : .
: 1 %5 1

REF “fugw  fuax
(PAR.224) (PAR.202)

T
\ fun  fow
i (PAR.201) (PAR.223)

" If the motor current is above the limit, lygn, Pro-

grammed in this parameter, the display shows a
flashing CURRENT HIGH.

The warning functions in parameters 221-228 are not
active during ramp-up after a start command, ramp-
down after a stop command or while stop-ped. The
warning functions are activated when the output
frequency has reached the resulting reference.

The signal outputs can be programmed to generate a
warning signal via terminal 42 or 45 and via the relay
outputs. :

» Description of;
The upper signal limit of the motor frequency, fugn,
must be programmed within the normal working
range of the frequency converter. See drawing at pa-
rameter 221 Warning: Low current, I ow.

223 Warning: Low frequency, f ow

(WARN. LOW FREQ.) ) N

%* 0.0 Hz

0.0 - parameter 224

programmed in this parameter, the display will show a
flashing FREQUENCY LOW.

The warning functions in parameters 221-228 are not
active during ramp-up after a start command, ramp-
down after a stop command or while stop-ped. The
warning functions are activated when the output

- frequency has reached the resulting reference.

The signal outputs can be programmed to generate a
warning signal via terminal 42 or 45 and via the relay
outputs.

The lower signal limit of the motor frequency, f ow,
must be programmed within the normal working
range of the frequency converter. See drawing at pa-
rameter 221 Warning: Low current, low. .

! 78
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224 Warning: High frequency, fucu ]
~ (WARN. HIGH FREQ.} :

Par. 200 Qutput frequency range = 0-120 Hz |0).
parameter 223 - 120 Hz * 120.0Hz

Par. 200 Qutput frequency range = 0-1000 Hz [1]).
_ * 120.0Hz

. parameter 223 - 1000 Hz

"

If the output frequency is above the limit, fugn,
programrmed in this parameter, the diéplay will show a
flashing FREQUENCY HIGH.

The warning functions in parameters 221-228 are not

-active during ramp-up after a start command, ramp-

down after a stop command or while stop-ped. The
warning functions are activated when the output
frequency has reached the resuiting reference.

The signal outputs can be programmed te generate a
warning signal via terminal 42 or 45 and via the relay
outputs. ’ ' '

The higher signal limit of the motor frequency, fugn,
must be programmed within the normal waorking
range of the frequency converter. See drawing at pa-
rameter 221 Warning: Low cumrent, ow-

225 Warning: Low reference, REF ow )
{(WARN. LOW REF)
3]

When the remote reference lies under the imit, Ref ow,
programmed in this parameter, the display shows a
flashing REFERENCE LOW.

The warning functions in parameters 221-228 are'not
active during ramp-up after a start command, ramp-
down after a stop command or while stop-ped. The
warning functions are activated when the output
frequency has reached the resulting reference.

The signal outputs can be programmed to generate a
warning signal via terminal 42 or 45 and via the relay
outputs. '

The reference limits in parameter 226 Warmning: High
reference, Refgw, and-in parameter 227 Waming:
Low reference, Rel oy, are only active when remote
reference has been selected. N

In Open loop mode the unit for the reference is Hz,
while in Closed loop mode the unit is programmed in
parameter 415 Process units.

“Deseripfionofichoice
The lower signal limit, Ref ow, of the reference must be
programmed within the normal working range of the
frequency converter, provided parameter 100
Configuration has been prograrmmed for Open loop
[Q]. In Closed loop [1] (parameter 100), Ref ow must
be within the reference range programmed in
parameter's 204 and 205,

226 Warning: High reference, REFyqn
{WARN. HIGH REF)}
: élue“

REF 0w (par. 225)

.999,999:999 999,999.999

if the resulting reference ligs under the limit, Refugy,
programmed in this parameter, the display shows a
flashing REFERENCE HIGH.

The warning functions in parameters 221-228 are not
active during ramp-up after a start command, ramp-
down after a stop command or while stop-ped. The
warning functions areg activated when the output
frequency has reached the resulting reference.

The signat outputs can be programmed to genera{e a
warning signal via terminal 42 or 45 and via the relay -
outputs. - .

The reference limits in parameter 226 Warming: High
reference, Refuay, and in parameter 227 Warning:
Low reference, Ref ow, are only active when remote
reference has been selected.

in Open.foop the unit for the reference is Hz, while in
Closed loop the unit is programmed in parameter 415
Process units.

LDe ' ce
The upper signal limit, Refusr,of the reference must
be programmed within the normal working range of
the frequency converter, provided parameter 100
Configuration has been programmed for Open loop
[0]. In Closed loop [1] (parameter 100}, Refgy must
be within the reference range programmed in
parameters 204 and 205.

* = factory setling. {) = display text [ ] = value for use in communication via serial communication porl
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227 Warning: Low feedback, FB oy -
) (WARN LOW FDBK)

yees apre, o sy

(WARN. HIGH FDBK) .

-999,999.999 - FB,ygy (parameter 228)
* -999.999,999

FBLow (parameter 227) - 999,999.999
: * 999.999,999

i Functior

If the feedback signal is below the limit, FB ow,
programmed in this parameter, the dispiay will show a
flashing FEEDBACK LOW.

The warning functions in parameters 221-228 are not
active during ramp-up after a start command, ramp-
down after a stop command or while stop-ped. The
warning functions are activated when the output
frequency has reached the resulting reference.

The signal outputs can be programmed to generate a
warning signal via terminal 42 or 45 and via the relay
outputs.

In Closed loop, the unit for the feedback is program-
med in parameter 415 Process units.

Set the required value within the feedback range (pa-

‘rameter 413 Minimum feedback, FBuy, and 414

Maximum feedback, FBuay).

If the feedback signal is above the limit, FByygy,

~ programmed in this parameter, the display will show a

flashing FEEDBACK HIGH. ,

The warning functions in parameters 221-228 are not
‘active during ramp-up after a start command, ramp-
down after a stop command or while stop-ped. The

-warning functions are activated when the output

frequency has reached the resulting reference.

~The signal outputs can be programmed to generate a

warning signal via terminal 42 or 45 and via the relay
outputs. )

In Closed loop, the unit for the feedback is program-
med in parameter 415 Process units.

Set the required value within the feedback range (pa-
rameter 413 Minimum feedback, FBuw, and 414
Maximum feedback, FBuax).

* = factory sétting. () = display text [ ] = value for use in communication via serial communication port
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Inputs and outputs 300-328

In this parameter group, the

Relay 1 functions that relate to the input and
EZF output terminals of the VLT

ouron frequency converter are defined. The
digital inputs {terminals 16, 17, 18, 19, 27, 32 and 33}
are programmed in parameters 300-307. The table
below gives the options for programming the inputs.
The digital inputs require a signal of 0 or 24 V DC. A
signal lower than 5V DC is a logic *0', while a signal
higher than 10V DC is a logic ‘1°.

The terminals for the digital inputs can be connected
to the internal 24 V DC supply, or an external 24 V DC
supply can be connected. .
The drawings in the next column show one Setup
using the internal 24 V DC supply and one Setup
using an.external 24 V DC supply.

terminal no.
parameter

Digital inputs

[12]16 1718 ]19[%5 ]33] 3

2

Internal 24Vde | | | | I 28
Sw. 4 ON \ \ \ \ \

el el ol

External 24vdc §E

=alifiN

0/24Vdc

Switch 4, which is located on the
oN -2 Dip switch control card, is used for
T ! g g g separating the common pote_ntial

of the internal 24 V DC supply from
the common potential of the external 24 V DC supply.
See Electrical installation.
‘Please note that when Switch 4 is in the OFF position,
the external 24 V DC supply is galvanically isolated
from'the VLT frequency converter.

DANFOSS
1752A06

17 18 19 27 29 32
301 302 303 304 305 306

33
307

No function (NO OPERATION)
Reset - (RESET)

Coasting stop, inverse " (COAST INVERSE)
Reset and coasting stop, (RESET & COAST
inverse INVERSE)

Start (START)

Reversing (REVERSE)
Reversing and start (START REVERSE)

DC-braking, inverse

DC BRAKE INVERSE)

. Safety interlock

(
(SAFETY INTERLOCK)

Freeze reference (FREEZE REFERENCE)
Freeze output (FREEZE QUTPUT)
Selection of Setup, Isb (SETUP SELECT LSB)
Selection of Setup, msb (SEI'UP SELECT MSB)

Preset reference, on

(PRESET REF. ON)

Preset reference, isb

(PRESET REF. LSB)

Preset reference, msb

(PRESET REF. MSB)

Speed down (SPEED DOWN)
Speed up . (SPEED UP)

Run permissive {(RUN PERMISSIVE)
Jog (JOG)

Data change lock

(PROGRAMMING LOCK

Pulse reference

(PULSE REFERENCE)

Pulse feedback

(PULSE FEEDBACK)
Hand start (HAND START)
Auto start (AUTOSTART)
* = factory setting. () = display text [ ] = value for use in communication via~serial communication port
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In parameters 300-307 Digital inputs it is possible to
choose between the different possible functions
related to the digital inputs (terminals 16-33).

The functional options are given in the table on the
previous page.

No functlon is selected if the VLT frequency converter
is not to react to signals transmitted to the terminal.

Reset resets the VLT frequency converter after an
alarm; however, trip locked alarms cannot be reset
by cycling mains power supply. See table in List of
warnings and alarms. Reset will occur on the rising
edge of the signal.

Coasting‘ stop, inverse is used to force the VLT
frequency converter to "release” the motor
immediately {the output transistors are "turned off*) to

" make it coast freely to stop. Logic ‘0’ |mp|ements

coasting to stop.

Reset and coasting stop, inverse is used for:
activating coasting stop at the same time as reset.
Logic ‘0’ implements coasting stop and reset.

Reset will be activate on the falling edge of the signal.

DC braking, inverse is used for stopping the motor
by energizing it with a DC voltage for a given time, see
parameters 114-116 DC brake.

" . Please note that this function is only active if the value

of parameters 114 DC brake current and 115 DC
braking time is different from 0. Logic ‘0" rmplements
DC braking. See DC braking. '

Safety interfock has the same function as Coasting
stop, inverse, but Safety interlock generates the alarm
message 'external fault’ on the display when terminal
27 is Iogic ‘0' The alarm message will also be active
programmed for Safety interlock. The alarm can be
reset using a digital input or the [OFF/STOP} key.

Start is selected if a start/stop command is required.
Logic ‘1’ = start, logic ‘0" = stop.

Reversing is used for changing the direction of rota-
tion of the motor shaft. Logic ‘0" will not implement

reversing. Logic "1’ will implement reversing. '
The reversing signal only changes the direction of ro-

. tation; it-does not activate the start function.

Is not active together with Closed loop.

Reversing and start is used for start/stop and
reversing using the same signal.

A start signal via terminal 18 at the same time is not
allowed.

Is not active together with Closed loop.

Freeze reference freezes the present reference. The
frozen reference can now only be changed by means
of Speed up or Speed down. The frozen reference is
saved after a stop command and in case of mains
failure.

Freeze output freezes the present output frequeney
(in Hz). The frozen output frequency can now only be
changed by means of Speed up or Speed down.

NB! :
“: If Freeze output is active, the VLT frequency
q converter cannot be stopped via terminal 18.
The VLT frequency converter can only be stopped
when terminal 27 or terminal 19 has been program-
med for DC braking, inverse.

Selection of Setup, Isb and Selection of Setup, '
msb enables a choice of one of the four Setups.
However, this presupposes that parameter 002 Active
Setup has been set at- Multi Setup [5}.

Setup, msb Setup, Isb
Setup-1 0 0
Setup 2 0 ' 1
Setup 3 1 0
Setup 4 1 1

Preset reference, on is used for switching between
remote reference and preset reference. This assumes
that Remote/preset [2] has been selected in parame-
ter 210 Reference type. Logic ‘0’ = remote references

" active; logic ‘1" = one of the four preset references is

active in accordance with the table below.

Preset reference, Isb and Preset reference, msb
enables a choice of one of the four preset references,
in accordance with the table below.

Preset ref. msb Preset ref. Isb

Preset ref. 1 0 0
Preset ref. 2 0 1
Preset ref. 3 1 0
Preset ref. 4 1 1

= factory setting. () = display text [] = value for use in communication via serial communication. port
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Speed up and Speed down are selected if
digital control of the up/down speed is desired. This
function is only active if Freeze reference or Freeze
output has been selected.

As long as there is a logic ‘1’ on the terminal selected
for Speed up, the reference or the output frequency
will increase by the Ramp-up time set in parameter
206. -

As long as there is a logic ‘1 on the terminal selected
for Speed down, the reference or the output
frequency will increase by the Ramp-down time set in
parameter 207.

Pulses (fogic ‘1 minimum high for 3 ms and a mini-

mum pause of 3 ms) will lead to a change of speed of -

0.1% (reference) or 0.1 Hz (output frequency).

sz =——FExample:—.
Terminal  Terminal  Freeze ref./
(16) (17) Freeze output
No speed change 0 0 1
Speed down 0 1. 1
Speed up 1 0 -1
Speed down 1 1 1

The speed reference frozen via the control panel can.
be changed even if the VLT frequency converter has
stopped. In addition, the frozen reference will be
rememberd .in case of a mains failure.

Run permissive. There must be an active start signal
via the terminal, where Run permissive has been
programmed, before a start Corrimand can be
accepted. Run permissive has a logic ‘AND’ function
related to Start (terminal 18, parameter 302 Terminal
18, Digital input), which means that in order to start
the motor, both conditions must be futfilled. If Run
permissive is programmed on several terminals, Run
permissive must only be logic ‘1" on one of the
terminals for the function to be carried out. See
Example of application - Speed control of fan in venti-
lation system. '

Jog is used to override the output frequency to the
frequency set in parameter 209 Jog frequency and
issue a start command. If local reference is active, the
VLT frequency converter will always be in Open loop

(0], regardiess of the sefection made in parameter 100

Configuration.
Jog is not active if a stop command has been given
via terminal 27.

= factory setting. () =

Data change lock is selected if data changes to
parameters are not to be made via the control unit;
however, it will still be possible to carry out data
changes via the bus.

Pulse reference is selected if a pulse sequence
(frequency) is selected as a reference signal.

0 Hz corresponds to Refyw, parameter 204 M/n/mum
reference, Refun.

The frequency set in parameter 327 Pulse reference,
max. frequency corresponds to parameter 205
Maximum reference, Refyax.

Puise feedback is selected if a pulse sequence
(frequency) is selected as a feedback signal.
Parameter 328 Pulse feedback, max. frequency is
where the maximum frequency for pulse feedback is
set.

Hand start is selected if the VLT frequency converter
is to be controlled by means of an external hand/off or
H-O-A switch. A logic 1’ (Hand start active) will mean
that the VLT frequency converter starts the motor. A
logic ‘0’ means that the connected motor stops. The

" VLT frequency converter will then be in OFF/STOP

mode, unless there is an active Auto start signal: See
also the description in Local control.

l An act|ve Hand and Auto signal via the digital
i inputs will have hlgher priority than the [HAND
START]-[AUTO START] control keys.

Auto start is selected if the VLT frequency converter
is to be controlled via an external auto/off or H-O-A ’
switch. A logic "1’ will place the VLT frequency con-
verter in auto mode allowing a start signal on the
control terminals or the serial communication port. If
Auto start and Hand start are active at the same time
on the control terminals, Auto start will have the
highest priority. If Auto start and Hand start are not
active, the connected motor will stop and the VLT
frequency converter will then be in OFF/STOP mode.

o)
£
E
E
&
'
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<
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M Analogue ihputs The table below gives the possibilities for

Two analogue inputs for voltage signals (terminals 53 programming the analogue inputs.
and 54) are provided for reference and feedback sig- Parameter 317 Time out and 318 Function after time
nals. Furthermore, an analogue input is available for a out allow activation of a time-out function on all

current signal (terminal 60). A thermistor can be
connected to voltage input 53 or 54.

analogue inputs. If the signal value of the reference or
feedback signal connected to one of the analogue in-

The two analogue voltage inputs can be scalec_i in the put terminals drops to below 50% of the minimum
range of 0-10 V DC; the current input in the range of scaling, a function will be activated after the time out
0-20 mA. _ determined in parameter 318, Function after time out.

Analogue inputs

terminal no. 53(voltage) 54(voltage) 60(current)
parameter ) 308 311 B
[Valier T T 7 e TR T T T o
No operation {(NO OPERATION) 0] 0] * [0):
Reference (REFERENCE 1] % 1] [A] x
Feedback (FEEDBACK) 2); 2 [2
Thermistor __(THERMISTOR) 3l - 31 B

308. Terminal 53, analogue input voltage Thermistor. Is selected if a thermistor integrated in
(Al [V] 53 FU T) - the motor is to be able to stop.the VLT frequency con-

; Function::o. . i . 2, verter in case of motor overtemperature. The cut-out
This parameter is used to select the requwed funct|on value is 3 kohm.

to be linked to terminal 53. If a motor features a Klixon thermal switch instead,
this can also be connected to the input. If motors run
in parallel, the thermistors/thermal switches can be
connected in series (total resistance < 3 kohm).
Parameter 117 Motor thermal protection must be
programmed for Thermal warning 1] or Thermistor
trip [2], and the thermistor must be inserted between
terminai 53 or 54 (analogue voltage input) and termi-
nal 50 (+10 V supply). -

FDéscription of.choice: - §
No operation. |s selected |f the VLT frequency conver-
ter is not to.react to signals connected to the terminal.

Reference. Is selected to enable change of reference
by means of an analogue reference signal.

if reference signals are connected to several inputs,
these reference signals must be added up.

Feedback. If a feedback signal in connected, there is : [g]
a choice of a voltage input (terminal 53 or 54) or a
current input (terminal 60) as feedback. In the case of
zone regulation, feedback signals must be selecled as 4000
voltage inputs (terminals 53 and 54). 3000
See Feedback handling. 1330
550
250
———
vic
-20¢C Inominel=5 C| dnominel+5C
Ynominel
DANFOSS
173HA18.10
* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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309 Terminal 53, min. scaling I ; Descriptiondfchoice:

See description of parameter 308,

% For reasons of accuracy, voltage losses in long signal
0.0 -100V * 0.0V lines should be compensated for.

ThlS parameter is used for setting the signal value that
has to correspond to the minimum reference or the

minimum feedback, parameter 204 Minimum refe- L €
rence, Refun/413 Minimum feedback, FB.u. See Re- 0.0 -10. 0 vV * 0.0V

ference handling or Feedback handling.

This pararmeter is used for setting the signal value that

Sat the required voltage va!ue corresponds to the minimurn reference value or the
For reasons of accuracy, voltage losses in long signal minimum feedback, parameter 204 Minimum refe-
- ynes can be compensated for. rence, Refun/413 Minimum feedback, FBun. See Re-
- 7 If the time-out funclion is to be applied {parameters ference handliing or Feedback handling. -

317 Time out and 318 Function after time out), the
valug must be setto > 1V

Set the-requlred voltage value,
) ~ For reasons of accuracy, voltage losses in long signal
‘310 - Terminal 53, max. scaling . ines can be compensated for.

(Al 53 SCALE HIGH) - If the time-out function is to be applied {parameters

317 Time out and 318 Function after time out), the
00 -100V * 10,0 V value must be setto > 1V

This parameter is used for setting the signal value that 33 Terminal 54, max, scaling L

has to correspond to the maximurm reference value or
the maximum feedback, parameter 205 Maksimum
r_eferencé, Refuad 314 Maximum feedback, FBu.x. Sce 0.0 -100V * 100 V
Reference handiing or Feedback handling. :

This parameter is used for setting the signal value that

Set the requ1red Vo tage value. - correspands to the maximum reference value or the
For reasons of accuracy, voltage losses in long s:gnal maximummn feedback, parameter 205 Maximum refe-.
lines can be compensated for. rence, Refu.w/414 Maximum feedback, FBuax. See

Reference handling or Feedback handling.

311, . Terminal: 54, analogue input voltage I

Set the required voltage value,
For reasons of accuracy, voltage losses in long signal
lines can be compensated for.

This parameter chooses between the different
functions-available for the input, terminal 54.

Scating of the input signal is effected in parameter 312
Terminal 54, min. scaling and in parameter 313 Term;-
nal 54, max. scaling.

= factory setting. {) = display texi | ] = value for use in communication via serial communication port
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314 Terminal 60, analogue input.current

e e R o [

a

el B

See description of parameter 308.

>

% Reference

k:.Function .
This parameter allows a choice between the different
functions avaitable for the input, terminal 60.

- Scaling of the input signal is effected in parameter
315 Terminal 60, min. scaling and in parameter 316
Terminal 60, max. scaling.

EDescfiption of cf
See description of parameter 308 Terminal 53,
analogue input voltage. :

315 Terminal 60, min. scaling

This parameter determines the signal value that
corresponds to the minimum reference or the mini-
mum feedback, parameter 204 Minimum reference,
Refun/413 Minimum feedback, FBuw. See Reference
handling or Feedback handling.

Set the required current value.
. If the time-out function is to be used (parameters 317
‘ Time out and 318 Function after time out), the value
‘must be set to > 2 mA.

316 Terminal 60, max..scaling

Al 60 SCALE HIGH)

e g . pe o T v

* 20.0 mA

This parameter determines the signal value that
corresponds to the maximum reference value, para-
meter 205 Maximum reference value, Refyay. See Re-
ference handling or Feedback handling.

Set the desired current value.

317 Time out

(LIWVE ZERO TIME) '
" i e =

I ction: 5 g
if the signal value of the reference or feedback signal
-connected to one of the input terminals 53, 54 or 60
drops to below 50% of the minimum scaling during a
period longer than the preset time, the function
selected in pa'rameter 318 Function after time out wil
be activated.

This function will only be active if, in parameter 309 or
312, a value has been selected for terminals 53 and
54, min. scaling that exceeds 1V, or if, in parameter
315 Terminal 60, min. scaling, a value has been
selected that exceeds 2 mA.

(LIVE ZERO FU
¥ Off (NO FUNCTION) [0
Freeze output frequency '
(FREEZE OUTPUT FREQ.) (1]
Stop (STOP) (2]
Jog (JOG FREQUENCY) - (3]
Max. output frequency (MAX FREQUENCY) (4]
Stop and trip (STOP AND TRIP) 5]

This ié'\;v’rmeré to .fs'gl'éci 'tr(wewfthctio‘n to t;'e ac’ti\%/at"
after the end of the time-out period (parameter 317
Time out). '

If a time-out function occurs at the same time as a
bus time-out-function (parameter 556 Bus time inter-
val function), the time-out function in parameter 318
will be activated.

iDescription-ofichoice
The output frequency of the VLT frequency converter
canbe:

- frozen at the present value [1)

- overruled to stop (2]

- overruled to jog frequency (3]

- overruled to max. output frequency [4]

- overruled to stop with subseguent tﬁip (a1

| * = factory setting. () = display text [ ] = value for use in communication-via serial communication port
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0-20 mA, 4-20 mA or 0-32000 pulses {depending on

The two analogue/digital outputs (terrmenals 42 and the value set in parameter 322 Terminal 45, output,

45) can be programmed to show the present status - pulse scaling.

or a process value such as 0 - fyax. I the output is used as a voltage output (0-10 V), a
if the VLT frequency converter is used as a digital out- pull-down resistor of 500  shouid be fitiad to termi-
put, it gives the present status by means of 0 or 24 V nal 39 (cormman for analogue/digital outputs). If the
DC. output is used as a current output, the resulting

If the analogue output is used for giving a process

_nalogue’ldigital.ouiputs- =

impedance of the connected equipment should not
value, there is a choice of three types of output signal: exceed 500 .

parameter
Ne function {NO FUNCTION) (0] [0]
Drive ready (UN. READY) 1] [1]
Standby (STAND BY) [2] 2]
Running {RUNNING) [3] 3]
s z=====Running- at ref. value {(RUNNING AT REFERENCE) [4] (4]
Running, no warning (RUNNING NO WARNING) [5] [5]
Local reference active (DRIVE IN LOCAL REF) 6] 8]
Remate references active (DRIVE IN REMOTE REF) 7] [7]
Alarm (ALARM) 8) B
Alarm or warning (ALARM OR WARNING) [9] ]
No alarm (NO ALARM} (10) [10)
Current limit (CURRENT LIMIT) [11] [11]
Safety interlock (SAFETY INTERLOCK) B {12) [12)
Start command active (START SIGNAL APPLIED} (13] [13]
Reversing (RUNNING IN REVERSE) [14] [14]
Thermat warning (THERMAL WARNING) [15] {15]
Hand mode active {DRIVE IN HAND MQODE} 18] (18]
Auto mode active (DRIVE IN AUTO MODE) (17] [17]
Sleep mode {SLEEP MQDE) [18] [18)
Output frequency lower than faw parameter 223 (F OUT < F LOW} (19 (18]
Qutput frequency higher than fy, parameter 223 (F OQUT > F HIGH) [20] [20)
Quit of frequency range (FREQ. RANGE WARN.} 21} [21]
Quiput current lower than | gw parametar 221 (| OUT < | LOW) [22] [22]
QOutput current higher than lye, parameter 222 (| QUT > | HIGH) 23] 23]
Qut of current range (CURRENT RANGE WARN;} [24] [24]
Qut of feedback range (FEEDBACK RANGE WARN) [25} [25]
Qut of reference range (REFERENCE RANGE WARN) 28] [286]
Relay 123 (RELAY 123) [27] [27]
Mains imbalance (MAINS IMBALANCE) [28] [28]
Qutput frequency, 0 - fua = 0-20 mA (OUT. FREQ. 0-20 mA) [29] * [29]
Qutput frequency, 0 - fuy = 4-20 mA [QUT. FREC. 4-20 mA) [30] [30]
Qutput frequency (pulse sequence), Q - fyy = 0-32000 p (QUT. FREC. PULSE) (31} [31]
External reference, Refuw - Bl = 0-20 mA (EXT. REF 0-20 mA) {32) [32]
External reference, Refyw - Relywe= 4-20 mA (EXTERNAL REF_4-20 mA) [33] [33]
External reference (pulse sequence), Refuw - Refuw = 0-32000 p [EXAERNAL REF. PULSE) [34] [34]
Feecback, FBuw - FBusx = 0-20 mA (FEEDBACK 0-20 mA) (39] (35]
Feedback, FBuw - FBuax = 4-20 mA [FEEDBACK 4-20 mA} [38) [38]
Feedback (pulse sequence), FByy - FByy = 0 - 32000 p (FEEDBACK PULSE) ‘ [37] [37]
Qutput current, 0 - hyy = 0-20 mA (MOTOR CUR. 0- 20 mA) * [39) [38]
Output current, O - s = 4-20 mA (MOTOR CUR. 4- 20 mA] [39] [39]
Qutput current {pulse seguence), O - lya = 0 - 32000 p (MOTOR CUR. PULSE) [40] [40]
Qutput power, O - Pyoy = 0-20 rmA (MOTOR POWER (-20 ma) [41] [41]
Outpul power, 0 - Pusy = 4-20 mA [MOTOR POWER 4-20 mA) [42] [42]
Qutpul pawer {pulse sequence), 0 - Puou = 0- 32000 p (MOTOR POWER PULSE) [43] [43]
* = factory setling. {) = display texi [ ] = value for use in communication via serial communication port
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LRanction:s :
This output can act both as a digital or an analogue
output. If used as a digital output (data value [0]:[59)),
a 0/24 V DC signal is transmitted; if used as an
analogue output, either a 0-20 mA signal, a 4-20 mA
signal or a pulse sequence of 0-32000 pulses is
transmitted. :

is not to react to signals.

Drive ready. The VLT frequency converter control
card receives a supply voltage and the frequency con-
verter is ready for operation.

Stand by. The VLT frequency converter is ready for
- operation, but no start command has been given. No
warning.

Running. A start command has been given.

Running at ref. value. Speed according to reference.

- ven. No warning.

. Local reference active. The output is active when the
H motor is controlled by means of the local reference via
the control unit. '

Remote refererices active. The output is active when
the VLT frequency converter is controlled by means of

the remote references.

Alarm. The output is activated by an alarm.

Alarm or warning. The output is activated by an
alarm or a warning.

No alarm. The output is active when there is no
alarm.

Current limit. The output current is greater than the
value programmed in parameter 215 Current limit I .

Running, no waming. A start command has been gi- .

Safety interlock. The output is active when terminal
27 is alogic ‘1" and Safety interlock has been

" selected on the input.

Start command active. Is active when'there iS a start
command or the output frequency is above 0.1 Hz.

ReVersing. There is 24 V DC on the output when the
motor rotates anti-clockwise. When the motor rotates

- clockwise, the value is O V DC.

Thermal waming. The temperature limit in either the
motor, the VLT frequency converter or a thermistor
connected to an analogue input has been exceeded.

Hand mode active. The output is active when the
VLT frequency converter is in Hand mode.

Auto mode active. The output is active when the VLT
frequency converter is in Auto mode.

Sleep mode. Active when the VLT frequency conver-
ter is in Sleep mode.

Output frequency lower than fiom The output
frequency is lower than the value set in parameter 223
Warning: Low frequency, fiow.

Output frequency higher than fugcn The output
frequency is higher than the value set in parameter
224 Warning. High frequency, frug -

Out of frequency range. The output frequency is out-
side the frequency range programmed in parameter’
223 Warning: Low frequency, f,ow and 224 Warning:
High frequency, fuen

Outpu_t current lower than l.on. The output current is
lower than the value set in parameter 221 Warning:
Low current, low

Output current higher than Iy The output current
is higher than the value set in parameter 222 Warning:
High current, lygr

Out of current range. The output current is outside

the range programmed in parameter 221 Warning:
Low current, low and 222 Warning, High current, lg.

* % = factory setting. () = display text [ ] = value for use in communication via serial communication port
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Out of feedback range.. The feedback signal is out-
side the range programmed in parameter 227
Warning: Low feedback, FBow and 228 Warning:

" High feedback, FBrg.

Out of reference range. The reference lies outside
the range programmed in parameter 225 Waming:
Low reference, Refiow and 226 Warning, High refe-
rence, Refugy.

Refay 123, This functicn is only used when a profibus
option card is installed.

Mains imbalance. This output is activated at too high

mains imbalance or when a phase is missing in the
mains supply. Check the mains voltage to the VLT
. --Irequency converler.

O-fpwe = 0-20 mA and

O-fpax = 4-20 mA and

O-fuax = 0-32000 p, which generates an output sig-
nal proportional to the output frequency in the interval
0 - fuax (parameter 202 Output frequency, high limit,

fraax)-

External Refuw - Refiw = 0-20 mA and

External Refup - Refyae = 4-20 mA and

External Refuw - Refuw = 0-32000 p, which
'generétes an output signal proportional to the
resulting reference value in the interval Minimum refe-
rence, Refuw - Maximum reference, Refyux
{parameters 204/205). '

FBuw-FBuux = 0-20 mA and

FBuw-FBua = 4-20 mA and

FByanrFBuax = 0-32000 p, an output signal propor-
tional to the reference value in the interval Minimum
feedback, FByw - Maximum feedback, FBiux
(parameters 413/414) is obtained.

0 - lax max = 0-20 mA and

O - lur max = 4-20 mA and

O - lar max = 0-32000 p, an output s:gnal proportio-
‘nal to the output cuirrent in the interval O -
obtained.

bTmax IS

0 - Puow = 0-20 mA and

0 - Puow = 4-20 mA and

0 - Puyou = 0-32000 p, which generates an output
. signal proportional to the present output power. 20
~ mA carresponds to the value set in parameter 102

Motor power, Py .

- 320. Terminal 42, output, pulse scaling

‘ {AD 42 PULS SCALE)

s

* 5000 Hz

This parameter allows scaling of the pulse output
signal.

[ Description o

Set the desired value,
[

Hz a
32,000 f— - —— - —— - ——— - 5
23
5
i
. 1
PaR. 320/ |— — —— ~ — - —_—— I!
122 L
- 1
Neme”
-
C 100 Hz
4 fax
Ref N Relpax
FaMIN FEMaX
¥ Tax
o ILiM
[\} ThaX
o KWax

Thls ou[put can funclion both as a digital or an

- analogue output. Whien used as a digital output {data
value [0)-[268]) it generates a 24 V (max. 40 mA} signal.
For the analogue outputs (data value {271 - [41]) there
is a choice of 0-20 mA, 4-20 mA or a pulse
sequence.

FDescription. of choice s
See description of parameter 319 Terminal 42, Output,

>

322 Terminal 45, output, pulse scaling

{A0 45 PULS SCALE) ]

1- 32000 Hz * 3000 Hz

This parameter allows scaling of the pulse output
signal. -

Set the desired value.

= factory setting. {) = display text | ] = value for use in communication via serial communication port
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B Relay outputs .
Relay outputs 1 and 2 can be used to give the pre-
sent status or a warning.

' Relay 1
1 - 3 break, 1 - 2 make l
Max. 240V AC, 2 Amp. '
IZ}_ The relay is placed with the ‘Z_—_I_ \

mains and motor terminals.

. Relay 2
4 - 5 make
Max. 50 VAC, 1 A, 60 VA,
Max. 75V DC, 1 A, 30W.
04| The relay is placed on the

05

Tosaozs.10 oawross control card, see Electrical
. _ installation, control cables.
Relay outputs Relay no. ] ) 1 2
) parameter e 323 326 )

PO

No function (NO F!

ION) ()] [0
Ready signal (READY)} 1] mul
Standby (STAND BY) [2] 2]
Running (RUNNING) [3] * (3]
Running at ref. value (RUNNING AT REFERENCE) [4] [4]

- Running, no warning (RUNNING NO WARNING) [5] _[5]
LLocal reference active (DRIVE IN LOCAL REF) 6 {6]
Remote references active (DRIVE IN REMOTE REF) 7] [7]
Alarm (ALARM) * [8] [8]
Alarm or warning (ALARM OR WARNING) 9] 9]
No alarm (NO ALARM) [10] (1Q]
Current limit (CURRENT LIMIT) 11 [11)
Safety interlock (SAFETY INTERLOCK) [129] [12]
Start command active (START SIGNAL APPLIED) [13] [13]
Reversing (RUNNING IN REVERSE) {14] [14]
Thermal warning (THERMAL WARNING) (15] [15]
Hand mode active (DRIVE IN HAND MODE) [16] [16]
Auto mode active (DRIVE'IN AUTO MODE) 17] (171
Sleep mode (SLEEP MODE) [18) [18)
Output frequency lower than f o parameter 223 (F OUT < F LOW) (19] [19]
Output frequency higher than fugn parameter 224 (F OUT > F HIGH) 20] [20}
Out of frequency range (FREQ RANGE WARN.) [21] [21]
Output current lower than I ow parameter 221 (| OUT < | LOW) 22 [22]
Qutput current higher than lygy parameter 222 (| OUT > | HIGH) [23] [23]
Qut of current range (CURRENT RANGE WARN.) [24] [24]
Out of feedback range (FEEDBACK RANGE WARN.) {25} ~ [28]
Qut of referencerange (REFERENCE RANGE WARN.) [26] _[26]
Relay 123 (RELAY 123) . [27] [27]
Mains imbalance (MAINS IMBALANCE) [28] (28]
Control word 11/12 (CONTROL WORD 11/12) -[29] [29]

. (28} in Analogue/digital

If the parameter 556 Bus time interval function
becomes active, relay 1 and relay 2 will become cut
outputs. . . off if they are activated via the serial communication.

Control. word. bit 11/12, relay 1 and relay 2 can be See paragraph Serial communication in the Design

activated via the serial communication. Bit 11 Guide.

activates relay 1 and bit 12 activates relay 2.

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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323 Relay 1, outputfunction |

(RELAY1 FUNCTION) )

This output activates a relay switch.
Relfay switch 01 can be used for bringing status and
warnings. The relay is activated when the conditions
for the relevant data values have been fulfilled.

. Activation/deactivation can be programmed in para-
meter 324 Relay 1, ON delay and parameter 325
Relay 1, OFF delay.

See General technical data.

{:Descriptit ]
See data choice and connections in Relay outputs.

This ;5arameter allows a delay of the cut-in time of
relay 1 (terminals 1-2).

Enter the desired valﬁe.

325 Relay 01, OFF delay

(RELAY1 OFF DELAY)

See functions of relay 2 on previous page.

This output activates a relay switch.
Relay switch 2 can be used for bringing status and
warnings. The relay is activated when the conditions
for the relevant data values have been fulfiled.

See General technical data.

Description of chigic
See data choice and connections in Relay outputs.

327 Pulse reference, max. frequency
(PULSE REF. MAX)

* 5000 Hz

100 - 5000 Hz at terminal 17

‘This parameter is used to set the pulse value that
must correspond to the maximum reference, parame-
ter 205 Maximum reference, Refyax.

The pulse reference signal can be connected via ter-
minal 17 or 29. :

Set the required maximum pulse reference.

* 0 sec.

This parameter makes it possible to delay the cut-out
time of relay 01 (terminals 1-2).

328 Puise feedback, max..frequency )

. .. (PULSE FDBK MAX.),

* 25000 Hz

fiptic

Enter the desired value.

- This is where the pulse value that must correspond to
the maximum feedback value is set. The pulse fed-
back signal is connected via terminal 33.

* = factory setting. { ) = display text { ] = value for use in communication via serial communication port
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B Application functions 400-427
In this parameter group,
the spécial functions
7o) the VLT frequency
Foos- converter are set up,
; ' e.g. PID regulation, -
setting of the feedback range and the Setup of the
Sleep mode function.
Additionally, this parameter group includes:
- Reset function.
- Flying start. .
- Option of interference reduction method.
- Setup of any function upon loss of load, e.g.
because of a damaged V-bett.
- Setting of switching frequency.
- Selection of process units.

Ret. ’:'

of

orzornmes

400 Reset function (RESET FUNCTION)

alui i
* Manual reset (MANUAL RESET) : (0]
Automatic reset x 1 (AUTOMATIC X 1) [1]
Automatic reset x 2 (AUTOMATIC X 2) [2}
Automatic reset x 3 (AUTOMATIC X 3) 3]
Automatic reset x 4 (AUTOMATIC X 4) {4]
Automatic reset x 5 (AUTOMATIC X 5) (5]
Automatic reset x 10 (AUTOMATIC X 10) 6]
Automatic reset x 15 (AUTOMATIC X 15) [7]
Automatic reset x 20 (AUTOMATIC X 20) [8]

Infinite automatic reset (INFINITE AUTOMATIC) [9]

‘This parameter allows a choice of whether to reset
and restart manually after a trip, ‘or whether the VLT
frequency converter is to be reset and restarted
automatically. In addition, there is a choice of the -
number of times the unit is to attempt a restart. The
time between each reset attempt is set in :
parameter 401, Automatic restart tirme.

{Description”of: choice:
if Manual reset [0] is selected, resetting must be
effected via the "Reset" key or via a digital input.
If the VLT frequency converter is to carry out an
automatic reset and restart after a trip, select data
value [1]-[9]. :

The motor may start without warning.

401 Automatic restart time )

(AUTORESTART TIME)

0 - 600 sec.

¥E

FEunction: , NI e
This parameter allows setting of the time from trip-
ping until the automatic reset function begins.

It is assumed that automatic reset has been
selected in parameter 400 Reset function.

escription -of:cho
Set the desired time.

402 Flying start
~ (FLYING START)
Disable (D!SABLEj , {0}
* Enable (ENABLE) (1]
DC brake and start (DC BRAKE AND START) (3]

This function makes it possible for the VLT frequency
converter to ‘catch’ a spinning motor, which - e.g.
because of a mains failure - is no longer controlled
by the VLT frequency converter.

This function is activated whenever a start
command is -active. '

For the VLT frequency converter to be able to catch
the spinning motor, the motor speed must be lower
than the frequency that corresponds to the
frequency in parameter 202 Qutput frequency high
limit, fuax. -

Description:of-choice: = . i3
Select Disable [0] if this function is not required.
Select Enable {1] if the VLT frequency converter is to
be able to ‘catch’ and control a spinning motor.
Select DC brake and start [2] if the VLT frequency
converter is to brake the motor by means of the DC
brake first, and then start. It is assumed that
parameters 114-116 DC braking are enabled. In the
case of a substantial ‘windmilling’ effect (spinning
motor), the VLT frequency converter is not able to
‘catch’ a spinning motor unless DC brake and start
has been selected.

When parameter 402, Flying Start, is
' enabled, motor may turn in forward and
®

backward directions a few revolutions

even with no speed reference applied.

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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B Sleep mode

Sleep mode makes it possible to stop the motor
when it is running at low speed and thus has almost
no load. If consumption in the system goes back up,
the VLT frequency converter will start the motor and
supply the power required.

lq Energy can be saved with this function, since

the motor is only in operation when the system

needs it.

Sleep mode is not active if Local reference or Jog has
been selected _

The function is active in both Open loop and Closed
loop.

in parameter 403 Sleep mode timer, the Sleep mode
is activated. In parameter 403 Sleep mode timer, a ti-
mer is set that determines for how long the output
frequency can be lower than the frequency set in pa-
rameier 404 Sleep frequency. When the timer runs
out, the VLT frequency converter will ramp down the
motorsto stop via parameter 207 Ramp-down time. If
the output frequency rises above the frequency set in
parameter 404 Sleep frequency, the timer is reset.

Output
frequency

Par. 405
Wake up frequency -
20 Kz

Par. 404
Sleep fraquancy +
Hz

Par. 201
Min, freq. -
S Kz

While the VLT frequency converter has stopped the
motor in sleep mode, a theoretical output frequency is
calculated on the basis of the reference signal. When
the theoretical output frequency rises above the
frequency in parameter 405 Wake up frequency, the
VLT frequency converter will restart the motor and the
output frequency will ramp up to the reference.

In systems with constant pressure regulation, it is
advantageous to provide extra pressure to the system
before the VLT frequency converter stops the motor.
This extends the time during which the VLT frequency
converter has stopped the motor and helps to avoid
frequent starting and stopping of the motor, e.g. in the
case of system leaks. ‘

If 25% more pressure is required before the VLT
frequency converter stops the motor, parameter 406
Boost setpoint is set to 125%.

Parameter 406 Boost setpornt is only active in Closed
loop.

' NB! \
'q In highly dynamic pumping processes, it is
recommended to switch off the Flying Start
function (parameter 402).

Theoretical
- output
frequency

1
Par. 403 10 sec. Sleep

Sleop Mode Timer

Wake up Tima (s]

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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‘ 403 Steep mode timer '

0 - 300 sec. (301 sec. = OFF)

This parameter enables the VLT frequency converter
to-stop the motor if the load on the motor is minimal.
The timer in parameter 403 Sleep mode timer starts
when the output frequency drops below the frequency
set in parameter 404 Sleep frequency.

When the time set in the timer has expired, the VLT
frequency converter will turn off the motor.

The VLT frequency converter will restart the motor,
when the theoretical output frequency exceeds the
frequency in parameter 405 Wake up frequency.

Select OFF if this function is not wanted. _

- Set the threshold value that is to activate Sleep mode
after the output frequency has fallen below parameter
404 Sleep frequency..

) 000,0 - par. 405 Wake up frequency * 0.0 Hz

then the output frequency falls beiow the preset
value, the timer will start the time count set in parame-
ter 403 Sleep mode. The present output frequency
will follow the theoretical output frequency untrt fMIN is
reached.

Set the required frequency.

PFREQUENCY)

Par 404 Sleep frequency - par. 202 fuax % 50 Hz

When the theoretical output frequency exceeds the
preset value, the VLT frequency converter restarts the

motor.

Set«the required frequency.

= factory setting. (

* OFF -

404 Sleep frequency (SLEEP FREQUENCY)

406 Boost setpoint (BOOST SETPOI

0-200 %

* 100 % of setpoint

This function can only be used if Closed foop has
been selected in parameter 100.

In systems-with constant pressure regulation, it is
advantageous to increase the pressure in the system
before the VLT frequency converter stops the motor.
This extends the time during which the VLT frequency
converter stops the motor and helps to avoid frequent
starting and stopping of the motor, e.g. in the case of
leaks in the water supply system.

i Description;ef-choic
Set the required Boost setpornt asa percentage of
the resultlng reference under normal operation. 100%
corresponds to the reference without boost (supple-
ment).

407 Switchingfrequency. :
"~ (SWITCHING FREQ:) ] -

Depends on the size of the unit.

The preset value determines the switching frequency
of the inverter, provided Fixed switching frequency [1]
has been selected in parameter 408 interference
reduction method. If the switching frequency is
changed, this may help to minimise possible acoustic
noise from the motor.

NB!

“: The output frequency of the VLT frequency -
converter can never assume a value higher
than 1/10 of the switching frequency.

When the motor is runnlng the switching frequency is
adjusted in parameter 407 SW/tch/ng frequency, until
the frequency has been achieved at which the motor
is as quiet as possible.

. Swutchnng frequencies higher than 4.5 kHz
i implement automatic derating of the maximum
output of the VLT frequency converter. See Derat/ng
of high switching frequency in this manual.

) = display text [ ] = value for use in communication via serial communication port
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408 'Interference r'e"dr.ition method

_ (NOISE REDUCTION)

* ASFM (ASFM) (9]
Fixed switching freguency ’

(FIXED SWITCHING FREQ) (] .

LC fiter fitted {LC-FILTER CONNECTED) 2]
{Finc

Used to select dlffereni methods for reducing the

amount of acoustic interference from the motor

ASFM (0] guarantees that the maximum switching

frequency, determined by parameter 407, is used at ‘

all times without derating of the VLT frequency

- - ==z cgonverter, This is done by monitoring the load.

Fixed switching frequency [1] makes it possible to
set a fixed high/low switching frequency. This can
generate the best resull, as the switching frequency
can be set to lie outside the motor interference or in
a less irritating area. The swilching frequency is
adjusted in parameter 407 Switching frequency. LC-
filter fitted [2] is to be used if an LC-filter is fitted
between the VLT frequency converter and the mo-
tor, as the VLT frequency converter will otherwise

. not be.able to protect the LC-filter.

409 Function in case of no load

(FUNCT. LOW CURR.) .

410 Function at mains failure

;

*Trip (TRIP) - {0]
Autoderate & warning
(AUTODERATE & WARNING) {1]
Warning (WARNING} i2]

Select the function which is to be activated if the
mains imbalance becomes too high or if a phase is
missing.

At Trip [0] the VLT frequency convener will stop the
motor within a few seconds (dependmg on drive
size). '
If Autoderate & warning [1] is selected, the drive will
export a warning and reduce the output current to
30 % of lyyy to maintain operation.

At Waming [2] only a warning will be exported when
a mains failure occurs, but in severe cases, other
extreme conditions might result in a trip.

la If Wammg has been selected, the life
expectancy of the drive will be reduced when
the mains failure persists,

NB!
I@ At phase loss the cooling fans of IP 54 drives’
cannot be powered and the VLT might trip on
overheating. This applies to drive types VLT 8042-
6062, 200-240 V and 6075-6550, 380-460 V.

Tip (TAIP) ' )
* Warning (WARNING) {1

This parameter can be used e.g. for monitoring the
V-belt of a fan to make sure it has not snapped.
This function is activated when the output current
goes below parameter 221 Warning: Low current.

CDescriphan

In the case of a Tr!p {1] ihe VLT frequency

converter will stop the motor.-

If Warning (2] is selected, the VLT frequency

converter will give a wamning if the output current

drops below the threshold value in parameter 221
.. Waming: Low current, low.

411 Function at overtemperature

_{FUNCT. OVERTEMP) ' —

v
T b

Tr|p (TRIP) ‘ 0]
Autoderate & warning
(AUTODERATE & WARNING) (]

Selec the function which is to be activated when

the VLT is exposed to an overtemperature condition.

At Tnp [O] the VLT frequency converter will stop the
motor and export an alarm.

At Autoderate & warning [1] the VLT will first reduce
the switching frequency to minimize internal losses.
If the overtemperature condition persists, the VLT
will reduce the output current until the heat sink -
temperature stabilizes. When the function is active,
a warning will be exported. .

= factory setting. {) = display text [ }.= value for use in communication via serial communication port
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. 412 Trip delay overcurrent lum
D!

414 Maximum feedback, FBuyax

0 - 60 sec. (61=0OFF) * 60 sec.

* 100.000

When the frequency converter registers that the out-

put current has reached the current limit Iy (parame-
ter 215 Current limit) and stays there for the duration

selected, a cut-out will be performed.

i Descrupt:on of cholce X
Select for how Iong the frequency convener |s to be
able to keep up with the output current at the current
limit I before it cuts out.

In OFF mode, parameter 412 Trip delay overcurrent,
I is inactive, i.e. cut-outs are not performed.

!

l

i

i

i = Feedback signals in open loop

‘ Normally, feedback signals and thus feedback

parameters are only used in Closed loop operation; in

l VLT 6000 HVAC units, however, the feedback
parameters are also active in Open loop operation.
In Open loop mode, the feedback parameters can be
used to show a process value ini the display. If the
present temperature is to be displayed, the tempera-
ture range can be scaled in parameters 413/414 Mini-
mum/Maximurm feedback, and the unit (°C °F) in pa-

! rameter 415 Process units.

413 Minimum feedback, FByn

-999,999.999 - FBax * 0.000

1 Functlo__

Parameters 413 Mznlmum feedback FBM,N and 41 4
Maximum feedback, FB,.x are used to scale the dis-
play indication, thereby ensuring that it shows the
feedback signal in a process unit proportionally to the

signal at the input.

Set the value to be shown on the display at minimum
feedback signal value (par. 309, 312, 315 Min.

| scaling) on the selected feedback input (parameters
308/311/314 Analogue inputs). ' '

* = factory setting. () =

See the description of par. 41 3 M/n/mum feedback
. FBum.

et the value to be shown on the display when
maximum feedback (par. 310, 313, 316 Max. scaling)
has been achieved at the selected feedback input
{parameters 308/311/314 Analogue inputs).

415 Units relating to closed loop.

(REF. / FDBK. UNIT).

“No unit [0 °C : e

* % 1] GP™m [22]
rpm [2] gal/s [23]
ppm : [8] gal/min [24)
pulse/s [4] galh [25]
I/s 8] Ib/s [26)
Vmin : 6] Ib/min © 27
¥h [71 1b/h [28])
kg/s [8] CFMm . [29]
kg/min [9] ft¥s [30]
kg/h [10]  ft%min . [31]
m3/s (11]  ft%h (32]
m/min 2] fi/s [33]
m3nh [13] inwg (34
m/s [14] ftwg [35)
mbar [15) PS (36]
bar [16] Ib/in? (37)
Pa 17} HP ] (38
kPa [18] °F [39]
mvS [19}
kW [20]

Selectnon of unlt to be shown on the display.
This unit will be used if Reference funit] [2] or Feed-
back [unit] [3] has been selected in one of the

. parameters 007-010, as well as in the Display mode.
In Closed Ioop, the unit is also used as a unit for Mini-
mum/Maximum reference and Minimum/Maximum
feedback, as well as Setpaint 1 and Setpoint 2.

. Select the required unit for the reference/feedback

signal.

display text [ ] = value for use in communication via serial communication port

i 96

L Q-Pulse Id TMS958

Acﬂve_ 10/12/2014

MG.60.A6.02 - VLT is a registered Danfoss trade mark

, i
Page 251 of 321 }

—_———




.SP254 Boundary Road Archerﬁéld SPS Ar-cherﬁeld Pump Station Upgrodé éM Manual

2

VLT® 6000 HVAC

! B PID for process control )

The PID controller maintains a constant process con-
dition (pressure, temperature, flow, etc.) and adjusts
motor speed on the basis of a reference/setpoint and
the feedback signal.

~ Atransmitter supplies the PID controller with a feed-

_ back signal from the process to indicate its actual
state. The feedback signail varies with the process
load.

This means that deviations occur between the refe-

: rence/setpoint and the actual process state. Such
deviations are evened out by the PID regulator, in that
it regulates the output frequency up or down in rela-
tion to the deviation between the reference/setpoint
and the feedback signal. '

The integral PiD regulator in VLT 6000 HVAC units

L= ~===has.been optimised for use in- HVAC applications.
This means that a number of specialised functions are

" available in VLT 6000 HVAC units.

Formerly, it was necessary to get a BMS (Building

Management System) to handle these special

functions by installing extra I/O modules and by

. programming the system.

Using the VLT 6000 HVAC, there is no need for extra

‘ o modules to be installed. For example, only one

| required reference/setpoint and the handling of feed-

back need to be programmed.

There is in-built a option for connecting two feedback

signals to the system, making two-zone regulation

possible. ' ’

! : Correction for voltage losses in long signal cables can
be carried out-when using a transmitter with a véltage
output. This is done in parameter group 300 Min./
Max. scaling.

Feedback ]

The feedback signal must be connected to a terminal
on the VLT frequency converter. Use the list below to

decide which terminal to use and which parameters: -

1
i to program.’
|
5 Feedbacktvpe JTerminal Parameters
; Pulse - 33 307
| Voltage 53, 54 308, 309, 310 or
] 311,312, 313
} Current 60 314,315,316
' Bus feedback 1 68+69 535
Bus feedback 2

68+69 ' 536

Please note that the feedback value in parameter 535/

536 Bus feedback 1 and 2 can only be set via serial
communication (not via the control unit).

Furthermore, the minimum and maximum feedback
(parameters 413 and 414) must be set to a value in
the process unit that corresponds to the minimum
and maximum scaling value for signals connected to.
the terminal. The process unit is selected in parameter
415 Process units.

Reference .

In parameter 205 Maximum reference, Refy .y, a .
maximum reference that scales the sum of all
references, i.e. the resulting reference, can be set.

" The minimum reference in parameter 204 indicates

the smallest value that the resuiting reference can
assume. . .
The reference range cannot exceed the feedback
range. :

If Preset references are required, set these in
parameters 211 to 214 Preset reference. See Refe-
rence type.

See also Reference handling.

If a current signal is used as a feedback signal, volt-
age can be used as analogue reference. Use the list
below to decide which terminal to use and which
parameters to program. -

Reference type Terminal Parameters

Pulse 17 or 29 301 or 305

Voltage 53 or 54 308, 309, 310 or
C 311,312,313

Current 60 314, 315, 316

Preset reference 211,212, 213,

’ 214
Setpoints 418, 419

Bus reference 68+69

Please note that the bus reference can only be set via
serial communication. :

NB!
Ji=g Terminats that are not in use may preferably be
e set to No function [0}.

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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B PID for process regulation, cont.

Inverse regulation
Normal regulation means that the motor speed

increases when the referehce/setpoint is higher than
the feedback signal. If there is a need for inverse
regulation, in which the speed is reduced when the

‘feedback signal is lower than the reference/setpoint,

Inverse must be programmed in parameter 420 PID
normal/inverse control.

Anti Windup

The process regulator is factory preset with an.active
anti-windup function. This function ensures that when
either a frequency limit, current limit or voltage limit is
reached, the integrator will be initialised for a
frequency that corresponds to the present outpuit
frequency. This avoids integration on a deviation
betwéen the reference/setpoint and the actual state of
the process, the controller of which is not possible by
means of a speed change. This function can be
disabled in parameter 421 PID anti windup.

Start-up conditions

In some applications, optimum setting of the process
regulator will mean that it takes an excessive time for
the required process state to be reached. In such
applications it might be an advantage to fix an output
frequency to which the VLT frequen‘cy converter is to
bring the motor before the process regulator is
activated. This is done by programming a P/D start-up
frequency in parameter 422.

Differentiator gain limit

If there are very quick variations in a given application
with respect to the reference/setpoint signal or the
feedback signal, the deviation between reference/set-
point and the actual process state will quickly change.
The differentiator may thus become too dominant.
This is because it reacts to the deviation between the
reference/setpoint and the actual process state. The
quicker the deviation changes, the stronger the

resulting differentiator frequency contribution. The

differentiator frequency contribution can thus be
limited to allow the setting of a reasonable differentia-
tion time for slow changes and a suitable frequency
contribution for quick changes. This is done in para-
meter 426, PID Differentiator gain limit.

Lowpass filter :
If there are ripple currents/voltages on the feedback

signal, these can be dampened by means of a built-in -

lowpass filter. Set a suitable lowpass filter time cons-
tant. This time constant represents the iimit frequency
of the ripples occurring on the feedback signal.

If the lowpass filter has been set to 0.1s, the limit
frequency will be.10 RAD/sec., corresponding to (10/
2 x m) = 1.6 Hz. This means that all currents/voltages
that vary by more than 1.6 oscillations per second will
be removed by the filter.

In other words, regulation will only be carried out on a
feedback signal that varies by a frequency of less than
1.6 Hz. Choose a suitable time constant in parameter
427, PID Lowpass filter time.

Optimisation of the process regulator

The basic settings have now been made; all that
remains to be done is to optimise the proportional
gain, the integration time and the differentiation time
(parameters 423, 424 and 425). In most processes,
this can be done by following the guidelines given.
below. .

1. Start the motor.’

2. Set parameter 423 PID proportional gain to 0.3
and increase it until the process shows that the
feedback signal is unstable. Then reduce the value
until the feedback signal has stabilised. Now lower
the proportional gain by 40-60%.

3. Set parameter 424 PID integration time to 20 s
and reduce the value until the process shows that
the feedback signal is unstable. Increase the inte-
gration time until the feedback signal stabilises,
followed by an increase of 15-50%.

4. Parameter 425 PID differentiation time is only used
in very fast-acting systems. The typical value is 1/4
of the value set in parameter 424 PID Integration
time. The differentiator should only be used when
the setting of the proportional gain and the integra-
tion time have been fully optimised.

NB!
": If necessary, start/stop can be activated a
i number of times in order to provoke an
unstable feedback signal.

* = factory setting. { ) = display téxtv[ ] = value for use in communication via serial communication port

98

Active 10/12/2014 _

MG.80.A6.02 - VLT is a registered Danfoss trade mark

Page 253 of 321



1

Q-Pulse |d TMS958

SPé54 B_oundory Road Archerfield SPS Archérﬁeld Pump SToﬁo;w Upgrade OI\;\ Manual

Deanfiss

VLT® 6000 HVAC

W PID overview
The block diagram below shows reference and set-
point in refation to the feedback signal.

Reference

Remots Resulting

Prayet refersnce <\ __reference
ref. + D

+
External -

ref,

Feedbock

Setpoint 1 — -
Resulting

Satpeint 2 ] feedback
Faedback 1 Foeduack

tunction
Fesdback 2 por. 417
Analog FB |
Torminal 60
Pulse FB
Terminal 33

- . - Daewon:
A7NALY )

- -==As.can.be.seen, the remote reference is totalled with
setpoint 1 or setpoint 2. See also Reference handling.

Which setpoint is to be totalled with the remote refe-
rence depends on the selection made in parameter
417 Feedback function.

W Feedback handling ‘

The feedback handling can be seen from the block
diagram on the next page. ’
The biock diagram shows how and by which
paraméeters the feedback handling can be affected.
Options as feedback signals are: voltage, current,
pulse and bus feedback signals. In zone regulation,
feedbéc'k‘ signals must be selected as voltage inputs
(terminals 53 and 54). Please note that Feedback 1

" consists of bus feedback 1 (parameter 535) totalled
with the feedback signal value of terminal 53. Feed-
back 2 consists of bus feedback 2 (parameter 536)

totalled with the feedback signal value of terminal 54.

In addition, the VLT 6000 HVAC has an integral

calculator capable of converting a pressure signal into -

a "linear flow" feedback signal. This function is
activated in parameter 416 Feedback conversion.

The parameters for feedback handling are active both
in-closed and open loop modes. In open loop, the
present temperature can be displayed by connecting
a temperature transmitter to a feedback input. In a
closed loop, there are - roughly speaking - three
possibilities of using the integral PID regulator and

- setpoint/feedback handling:

1. 1 setpoint and 1 feedback
2. 1 setpoint and 2 feedbacks

" 3. 2 Setpoints and 2 feedbacks

1 setpoint and 1 feedback

If only 1 setpoint and 1 feedback signal are used, pa-
rameter 418 Setpoint 1 will-be added to the remote
reference. The sum of the remote.reference and Set-
point 1 becomes the resulting reference, which will
then be compared with the feedback §igna|.

1 setpoint and 2 feedbacks

Just like in the above situation, the remote reference is

added to Setpoint 1 in parameter 418. Depending on
the feedback function selected in parameter 417
Feedback function, a calculation will be made of the
feedback signal with which the sum of the references
and the setpoint is to be compared. A description of
the individual feedback functions is given in parameter
417 Feedback function. :

* 2 Setpoints and 2 feedbacks

Used in 2-zone regutation, where the function
selected in parameter 417 Feedback function
calculates the setpoint to be added to the remote re-

ference.

* = factory setting. () = dispiay text [ | = value for use in communication via serial communication port

MG.60.A6.02 - VLT is a registered Danfoss trade mark

99

Active 10/12/2014

o
o
£
E
o
o
o
o

Page 254 of 321

—




SP254 Boundary Road Archerfield SPS Archerfield Pump Station Upgrade OM Manual

Dasfott

VLT® 6000 HVAC

B Feedback handling (continued)

Fosdbosk funefion

Perometer 417
Setpoint t Socte Foatdech
e ootpeint
o-100% 1 °
*—eo
Sum o
Ditferenee
fotrin sl o W
Minkrasn
o
o
Tow Zene
min, &
Twe lene
L)
o

YLT 6000 HVYAC

Ref,
signal

+ Linear (LINEAR) @
Square root (SQUARE ROQOT) . (1]

In this parameter, a function is selected which
converts a connected feedback signal from the
process to a feedback value that equals the square
root of the connected signal.

This is used, e.g. where regulation of a flow (volume) . .
is required on the basis of pressure as feedback sig- o }
nal (flow = constant x Ypressure). This conversion - .
makes it possible to set the reference in such a way
that there is a linear connection between the reference
and the flow required. See drawing in next column.
Feedback conversion shouid not be used if 2-zone
regulation in parameter 417 Feedback function has
been selected.

r.Description
If Linear {0} is selected, the feedback signal and the
feedback value will be proportional. .

If Square root [1] is selected, the VLT frequency con-
verter translates the feedback signal to a squared
feedback value.

* = factory setting. () = display text [ ] = vaiue for use in communication via serial communication port
100 : . . MG.60.A6.02 - VLT is a registered Danfoss trade mark
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417 Feedback function ,
(2 FEEDBACK, CALC))

Minimum {(MINTMUM) O]
* Maximum (MAXIMUM) [}
Sum {SUM) {2
Difference (DIFFERENCE) (3]
Average [AVERAGE) [4]
2-zone minimum (2 ZONE MIN) ‘ 5]
2-zone maximum (2 ZONE MAX) 6]

This parameler allows a choice between different
calculation methods whenever two feedback signals
“are used”

liDescription of choice:
it Minimurm (0] is selected, the VLT frequency conver-
ter will compare feedback 1 with feedback 2 and
regulate on the basis of the lower feedback value.

Feedback 1 = Sum of parameter 535 Bus feedback 1 -

and the-feedback signal value of terminal 53.
Feedback 2 5 Sum of parameter 536 Bus feedback 2-
and the feedback signal value of ferminal 54.

if Maximum [1] is selected, the VLT frequency conver-
ter will cornpare feedback 1 with feedback 2 and
regulate on the basis of the higher feedback value.

If Sum [2] is selected, the VLT frequency converter will
total feediback 1 with feeoback 2. Please note that the
remote reference will be added to Setpoint 7.

if Difference [3] is selected, the VLT frequency conver-
1ler will sublract feedback 1 from feeghack 2.

If Average [4]is selected, the VLT frequency converter
will calculate the average of feedback 1 and feedback
2. Please note that the remote reference will be added
to the Setpoint 1.

If 2-zone minimurm [5] is selected, the VLT frequency
converter will calculate the difference between Set-
point 1 and feedback 1 as well as Sefpoint 2 and
feedback 2.

After this calculation, the VLT frequency converter will
use the larger difference. A positive difference, i.e. a
setpoint higher than the feedback, is always larger
than a neqgative difference.

if the difierence between Sefpoint 1 and feedback 1 is
the farger of the two, parameter 418 Setpoint T will be
added to the remote reference.

If the difference between Setpoint 2 and feedgback 2 is

the larger of the two, the remaote reference will be
added to the parameter 419 Setpoint 2. '

If 2-zone maximum [6) is selected, the VLT frequéncy
converter will calculate the difference between Set-
point 1 and feedback 1 as well as Setpaoint 2 and
feedback 2.

After the caiculation, the VLT frequency converter will

" use the smaller difference. A negative difference, i.e.

one where the setpoint is lower than the feedback, is
always smaller than a positive difference.

" If the difference between Setpoint 1 and feedback 1 is

the smaller of the two, the remote reference will be
added to the parameter 418 Setpoint 1.

If the difference between Sérpoint 2 and feegback 2'is
the smaller of the two, the remote reference wil be
added to parameter 418 Setpoint 2.

418 Setpoint 1 (SETPOINT 1)

Refun - Refun * 0.000

e n

Setpoint 1 is used in closed loop as the reference to
compare the feedback values with. See description of
parameter 417 Feedback function.

The setpoint can be offset with digital, analog or bus
references, see Aeference handling.

Used in Closed loop [1] parameter 100 Configura-
tion,

D
&
£
E
8
o
e
a

parameter 415 Process unils.

+ = faclory setting. (} = display text { ] = value for use in communication via serial communication port
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419 Setpoint 2 (SETPOINT 2)

t'Value:
Refun -

Refuax * 0.000

Setpomt 2is used in closed loop as the reference to
compare the feedback values with. See descnpnon of
parameter 417 Feedbackfunction.

The setpoint can be offset with digital, analog or bus
signals, see reference handling.

Used in Closed loop [1) parameter 100 Configuration
and only if 2-zone minimum/maximum is selected in
parameter 417 Feedbackfunction.

Set the required value. The process unit is-selected in
parameter 415 Process units.

(PID NOR/INV. CTRL) ]

* Normal (NORMAL) [0
Inverse (INVERSE) (1]

It is possible to choose whether the process regulator
is to increase/reduce the output frequency if there is a
“deviation between reference/setpoint and the actual

process state.

Used in Closed loop [1] (parameter 100).

{-Description:of choice: :
If the VLT frequency converter is to reduce the output
frequency in case the feedback signal increases,
select Normal [0].

if the VLT frequency converter is to increase the out-
put frequency in case the feedback signal increases,
select Inverse [1].

421 PID anti windup

Off (DISABLE) ’ )
* On (ENABLE) (1]

It is possmle to choose whether the process regulator
is to continue regulating on a deviation even if it is not
possible to increase/reduce the output frequency.
Used in Closed Joop [1] (parameter 100).

&

..Descriptionof choice i
The factory setting is On [1], which means that the in-
tegration link is adjusted to the actual output
frequency if either the current limit, the voltage limit or
the max./min. frequency has been reached. The
process regulator will not be engaged again, until
either the deviation is zero or its prefix has changed.
Select Off [0] if the integrator is to continue integrating
to the deviation even if it is not possible to remove the
deviation by regulation.

1 G If Off [0] is selected, it will mean that when the
q deviation changes its prefix, the integrator will
first have to integrate down from the level obtained as
a result of the former error, before any change to the
output frequency occurs.

422 PID start-up frequency
" (PID START VALUE)

fun-fuax (Parameter 201 and 202) * QO Hz

When the start signal comes, the VLT frequency con-
verter will react in the form of Open loop (0]

following the ramp. Only when the programmed start
frequency has been obtained, will it change over to
Closed loop [1]. In addition, it is possible to set a
frequency that corresponds to the speed at which the
process normally runs, which will enable the required
process conditions to be reached sooner.

Used in Closed Ioop [1] (parameter 100).

Set the required stért frequency.

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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‘ NB!

' ": If the VLT frequency converter is running at
i the current limit before the desired start
frequency is obtained, the process regulator will not
be activated. For the regulator to be activated
anyway, the start frequency must be lowered to the

B - required output frequency. This can be done ‘during

o operation. :

pa
9 ‘
PID start frequency is always applied in
' ' clockwise direction.

423" 'PIDproportionalgain™ ~ ™
(PID PROP. GAIN)

(=== Lz T

0.00 - 10.00°

* 0.01

|

!

i The proportional gain indicates the number of times
? i the deviation between the reference/setpoint and.

; the feedback signal s to be applied.
£

1

!

t

i

l

~ Used in Closed loop [1] {(parameter 100).

SCHPLO!
- Quick regulation is obtained by a high gain, but if the
. gain is too high, the process may become unstable.

i ‘ 424 PID integration time

(PID INTEGR.TIME)

* OFF

0.01 - 9999.00 sec. (OFF)

The integrator provides a constant change of the
output frequency during constant error between the
reference/setpoint and the feedback signal.

The greater the error, the quicker the integrator
frequency contribution will increase. The integration
time is, the time needed by the integrator to reach
the same gain as the proportional gain for a given
deviation.

Used in Closed loop (1] (parameter 100).

Fast regulation is obtained in connection with a
short integration time. However, this time

NBI .
I: Some value other than OFF must be set or
e the PID wilt not function correctly.

Sel

may be too short, which means that the process
may be destabilised as a result of overswings.

If the integral time is long, major deviations from the

required set point may occur, since the process regu-
lator will take a long time to regulate in relation to a gi-
ven error. )

425 PID differentiation time

«(PID.DIEF. TIME). - —

0.00 (OFF) - 10.00 sec.

The differentiator does not react to a constant error. It
only contributes when the error changes.

" The quicker the error changes, the stronger the con-
tribution from the differentiator will be. This influence is
proportional to the speed by which the deviation
changes.

Used in Closed loop [1] (parameter 100).

s olchoice L %
Fast regulation can be obtained by means of a long
differentiation time. However, this time may be too
long, which means that the process may be '
destabilised as a result of overswings.

o

. £

, : E

426 PIDdifferentiator gain limit £

(PIDDIFF. GAIN) , s

: o

e

50-500 * 5.0 a.
T

It is possibte to set a limit for the differentiator gain.
The differentiator gain wili increase if there are fast
changes, which is why it can be beneficial to limit this
gain, thereby obtaining a pure differentiator gain at
slow changes and a constant differentiator gain where
quick changes to the deviation are made.

Used in Closed loop [1] {parameter 100).

* = factory setting. {} = display text [ ] = value for use in communication via serial communication port
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(PID.FILTER TIME) )

oy P e A g g s =
ue

0.01 - 10.00

Oscillations on the feedback signal are dampened by
the lowpass filter in order to reduce their impact on
the process regulation. This can be an advantage e.Q.
if there is a lot of noise on the signél. ‘

Used in Closed foop {1] (parameter 100).

FDescription of.choics
Select the desired time constant (1). If a time constant
(t) of 0.1 s is programmed, the break frequency for
the lowpass filter will be 1/0.1 = 10 RAD/sec.,

- corresponding to (10/(2 x )} = 1.6 Hz.

The process regulator will thus only regulate a feed-

back signal that varies by a frequency lower than 1.6
Hz.

If the feedback signal varies by a higher frequency
than 1.6 Hz, the Process regulator will not react.
’ Feedbock

Disturbed feedback signal

. 1 0.6 1 (Sec.)

Lowpass fiiter|
fo = 10 Hz

Feedbock

Filtered feedback signal
T N N
P 0.8 1 (sec)

427 PID lowpass filter time .

500-566 Serial communication

All information concerning the use of RS 485 serial in-
terface is not included in this manual. Please contact
Danfoss and ask for the VLT 6000 HVAC Design
Guide.

* = factory setting. () = display text [‘] = value for use in communication via serial communication po-rt
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B Service functions 600-631
This-parameter group contains functions such as
operating data, data log and fault log.
It also has information on the nameplate data of the. "
VLT frequency converter. :

These service functions are very useful in connection

“with operating and fault analysis.in an installation.

éGOOéGOSTOperatingzdta

Parameter Description Display Unit Range
No. Operating data: - text .
600 Operating hours (OPERATING HOURS) Hours 0 - 130,000.0
— 601 Hours run {(RUNNING HOURS) Hours 0 - 130,000.0
602 kWh counter - (KWH COUNTER) kwWh -
I - e 603 No. of cut-ins (POWER UP'S) Nos. 0 - 9999
‘ 604 No. of overtemps. (OVER TEMP'S) Nos. 0 - 9999
605 No. of overvoltages (OVER VOLT‘S) Nos. 0 - 9999

'These parameters can be read out via the serial
communication port, as well as via the display in the
parameters.

Parameter 600 Operating hours:

Gives the number of hours in which the VLT frequency
converter has been in operation. The value is saved
every hour and when the power supply to the unit is

cut off. This value cannot be reset.
| .

" Parameter 601 Hours. run:

"Gives the number of hours in which the motor has

k been in operation since being reset in parameter 619
‘ Reset of hours-run counter. The value is saved every
' hour ahd when the power supply to the unit is cut off.

Parameter 602 kWh. counter:

Gives the output power of the VLT frequency conver-
ter. The calculation is based on the mean value in
kWh over one hour. This value can be reset using pa-
rameter 618 Reset of kWh counter. Range: O -
depends on unit. :

- Unit-dependent

Parameter 603 No.. of cut-ins:
Gives.the number of cut-ins of supply voltage to the
VLT frequency converter.

Parameter 604 No. of overtemps: -
Gives the number of overtemperature errors on the
heat-sink of the VLT frequency converter.

Parameter 605 No.. of overvoltages:

Gives the number of overvoltages on the intermediate
circuit voltage of the VLT frequency converter. The
count is only taken when Alarm 7 Overvoltage is
active. ’

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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606 - 614 Data log '

Q Pulse Id TMS958

With ihese parameters, it is possible to see up to 2
saved values (data logs) - [1] being the most recent

“and [20] the oldest log. Whén a start command has

been given, a new entry to the data log is made every
160 ms. If there is a trip or if the motor has stopped,
the 20 latest data log entries will be saved and the
values will be visible in the display. This is useful, e.g.
in the case of service after a trip.

The data log number is given in square brackets; [1]

EXT. REFERENCE %

63.8 %1

686 DATALOG:DIGITALINPUT

[ B) 40

Data logs {1]-[20] can be read by first pressing
[CHANGE DATA], followed by the [+/-] keys to change
data log numbers.

Parameters 606-614 Data log can also be read out
via the serial communication port.

Pararhéter 606 Data log:. Digital input:
This is where the latest 10g data are shown in decimal
code, representing the status of the digital inputs.

Translated into binary code, terminal 16 corresponds -

to the bit to the extreme left and to.decimal code 128.
Terminal 33 corresponds to the bit to the extreme
right and to decimal code 1.

The table can be used, e.g., for converting a decimal
number into a binary code. For example, digital 40
corresponds to binary 00101000. The nearest smaller
decimal number is 32, corresponding to a signal on
terminal 18. 40-32 = 8, corresponds to the signal on

terminal 27.

Parameter Description Display Unit - Range
No. Data log: text
606 . Digital input (LOG: DIGITAL INP) Decimal 0-255
607 Control word _{(LOG: BUS COMMAND) ' _Debimal 0 - 65535
. 608 Status word (LOG: BUS STAT WD) _Decimal 0 - 65535
609 Reference (LOG: REFERENCE) % 0-100
610 Feedback (LOG: FEEDBACK) Par. 414 -999,999.999 - 999,999.999
611 Output frequency  (LOG: MOTOR FREQ.) Hz 0.0 -999.9
612 - Output voltage (LOG: MOTOR VOLT) Volt 50 - 1000
613 Qutput current (LOG: MOTOR CURR.) Amp ' 0.0-999.9
614 ' DC link voltage (LOG: DC LINK VOLT) Volt 0.0-999.9
Terminal 16 17 18 19 27 2932 33

Decimal number 128 64 32 16 8 4 2 1

Parameter 607 Data log: Control word:

This is where the latest log data are given in decimal
code for the control word of the VLT frequency con-
verter.

The control word read can only be changed via serial
communication.

The control work is read as a decimal number which
is to be converted into hex.

See the control word profile under the section Serial
communication in the Design Guide.

Parameter 608 Data log: Status word:

-This gives the latest log data in deC|mal code for the

status word.

The status word is read as a decimal number which is
to be converted into hex.

See the status word profile under the section Serla/
commun/catlon in the Design Guide.

Parameter 609 Data log:. Reference:
This gives the latest log data for the resulting refe-
rence. )

Parameter 610 Data log: Feedback:
This gives the latest log data for the feedback signal.

, Parameter 611 Data log:. Output frequency.

This gives the latest log data for the output frequency.

Parameter 612 Data log: Output voltage:
This gives the latest log data for the output voltage.

Parameter 613 Data log: Output current:
This gives the latest log data for the output current.

Parameter 614 Data log: DC- //nk voltage:

_ This gives the latest log data for the mtermeduate

circuit voltage.

= factory setting. (') = display text [ ] = value for use in communication via serial communication port
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615 Fault log: Error-code”
(F..LOG: ERRCR CODE)

(Index 1-10] Error Code: O - 99

[t

This parameter makes it possible to see the reason
why a trip {cut-out of the VLT frequency converter}
OCCUrs. '

10 [1-10] log values are stored.

The lowest log number [1] contains the latest/most
recently saved data value; the highest log number [10]
contains the oldest data vatue.

I there-is a frip on the VLT 6000 HVAC it is possible
to see its-cause, the time and possibly the values for
output current or cutput voltage.

Stated as an error code in which the number refers to
a table in List of warnings and alarms.

The fault log is only reset after manual initialisation.
(See Manual initialisation).

‘616 Faultlog: Time

Hours: 0 - 130,000.C

|s parameter makes it pOSSIble to see the totaf

number of hours run in connection with the 1G 1atest
trips.
10 [1-10)icg Values are stored.
The lowest log number {1] contains the latest/most
recently saved data value, while the highest log
number [10] contains the oldest data value,

The faelvt Iog |s Qﬂy reset aﬂer manual mrtrahsatmn
(See Manual initialisation).

6§17 Fault log: Value
" {F. LOG; VALUE})

findex 1. - 10] Value: G - 9999

This parameter makes it possible to see the value at
which a trip occurred. The unit of the value depends

" onthe alarm active in parameter 615 Fault fog: Error
code.

" EDeschpiioniofs

The f'au'h- logis me reset aﬂer manual initialisation.
(See Manual initialisation).

"618 Reset of KWH counter -

* No reset {DO NOT RESET)
Reset (RESET COUNTER)

o]
(1]

laTye
Reset to zero of parameter 602 kWh counter.

If Reset {1] has been selected and when the [OK] key
s pressed, the kWh counter of the VLT frequency
cenverter is reset, This parameter cannot be selected
via the seriaf port, RS 485,

"1

619 Reset of hours-run counter )

When the [OK] key has been activated, the
resel has been carried out.

e i

* No reset (DO NOT FIESI:_T)
Reset {RESET COUNTER)

I‘f‘F‘eset [1] has beerr se!ecte end wheh_the [OK] key

is pressed, parameter 601 Hours-run is reset. This pa-

" rameter cannot be selected via the serial port, RS
485. :

When the [OK] key has been activated, the
reset has been carried out.

G

+ = faciory setting. {) = display fext | ] = value for use in communication via serial communicatien porl
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TET Y

620 Operating mode (OPERATION MODE)

Evaiue:

* Normal function (NOHMAL OPERATION) {0]
Function with de-activated inverter

(OPER. W/INVERT.DISAB) (1}
Control card test (CONTRCOL CARD TEST)  [2]
Initialisation (NITIALIZE) . (3]

In addition to its normal function, this parameter can
be used for twa different tests. ‘

Furthermare, it is possible to reset to the default
factory setlings for all Setups, except parameters 500
Address, 501 Baud rate, 600-605 Operating data and
615-617 Fault fog.

Normal funcnon [0] is used for normal gperation of the
motor. ]

‘Function with de-activated inverter [1] is selected if
control is desired over the influence of the control sig-
nal on the control card and its functions - without the
motor shaft running.

Control card [2]is selected if control of the analogue
and digital inputs, analogue and digital outputs, relay
outputs and the control voltage of +10 V is desired.

A test connector with internal connections is required
for this test.

-The test connector for the Controf card [2] is set up as
follows:

connect 4-16-17-18-19-27-29-32-33;
connect 5-12;

connect 38-20-55;

connect 42 - BQ;

connect 45-53-54,

a

| [ z

po@O@CR@@@ P
TE 17 1€ 19 20 &7 73 2 31 61 68 69 o 1
Pooopoodg  booiil

Use the fallowing procedure for the control card test

1) Select Controf card test.

2) Cut off the mains supply and wait for the light in
the display to go out. .

3) Insert the test plug {see preceding columnj.

4) Connect 10 mains.

5) The VLT frequency converter expects the [OK] key
to be pressed (the test cannot be run without
LCP).

6) The VLT frequency converter automatically tests
the control card. -

7) Remove the test connector and press the [OK] key
when the VLT frequency converter displays ‘“TEST
COMPLETED".

&) Parameter 620 Operating mode is automatically
set to Normal function.

If the control card test fails, the VLT frequency conver-
ter will display "TEST FAILED", Repface the control

card.

Initialisation [3] is selected if the faclory setting of the

- unit is 1o be generated without resetting parameters

500 Address, 501 Baud rate, 600-605 Operating data
and 615-617 Fault log.

Procedure for initialisation:

1) Select initiatisation.

2) Press the [OK] key.

3) Cut off the mains supply and wait for the light in
the display to go out.

4) Connect to mains.

5) Initialisation of all parameters will be carried outin
all Setups with the exceplion of parameters 500
Address, 501 Baud rate, 600-605 Operating data
and 615-617 Fauit fog.

Manual initialisation is another optlon (See Manual
inftialisation).

= faclory setting. {) = display 1ex1 [ ] = value for use in communication via serial communication por
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! ‘621 =631 Nameplate ] B

© Parameter Description Display text
4 No. Nameplate:
! 621 Unit type (DRIVE TYPE)
RIS 622 Power component {POWER SECTION)
‘ 623 . VLT ordering no. (ORDERING NO)
624 Software version no. (SOFTWARE VERSION)

! 625 LCP identification no. (LCPIDNO.)
- 626 Database identification no. (PARAM DB ID)
X 627 Power component identification no. (POWER UNIT DB ID)
: 628 Application option type (APPLIC. OPTION)
- 629 Application option ordering no. {APPLIC. ORDER NO)
: 630 Communication option type (COM. OPTION)
L»f ~ 631 (COM. ORDER NQO)

Communication option ordering no.

parameters 621 to 631 Nameplate via the display or
the serial communication port.

‘ Paréméter 621 Némeplate:'Unit type:
VLT type gives the unit size and mains voltage.

Example: VLT 6008 380-460 V.

" Parameter 622 Nameplate: Power component:
This gives the type of power card fitted to the VLT
frequency converter. Example: STANDARD.

The main data for the unit can be réad from

Parameter 627 Nameplate: Power component
identification no.:
This gives the identification number of the database of

the unit. Example: ID 1.15.

“type:

Parameter 628 Nameplate: Application optidn

This gives the type of application options fitted with

the VLT frequency converter.

tion.

Parameter 623 Nameplate: VLT ordering no.:,

This gives the ordering number for the VLT type in

question. Example: 1757805.

Parameter 624 Nameplate: Software version no.:
This gives the present software version number of the

unit. Example:; V 1.00.

Parameter 625 Nameplate: LCP identification no.:

type:

Parameter 629 Némeplate: Application option
ordering no.:
This gives the ordering number for the application op-.

Parameter 630 Nameplate: Communication option

This gives the type of communication options fitted

This gives the identification number of the LCP of the option.

unit. Example: 1D 1.42 2 kB.

Parameter 626 Nameplate: Database identification

no.:

This gives the identification number of the software's

database. Example: ID 1.14.

with the VLT frequency converter.

Parameter 631 Nameplate: Communication option
ordering no.: _
This gives the ordering number for the communication

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
MG.60.A6.02 - VLT is a registered Danfoss trade mark
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. NB! ' H Electrical installation of the relay card
Parameters 700-711 for the relay card are only The relays are conriected as shown below.

activated if a relay option card is installed in the :

VLT 6000 HVAC. . Relay 6-9:

A-B'make, A-C break

| 700 Relay 6, function (RELAY6 FUNCTION)  [REESVENEPPIRVOR-F YooY

Max. cross-section: 1.5mm2(AWG 28-16).

Torque: 0.22 - 0.25 Nm.

Scrowsize: M2,

rkunction: i G

This output activates a relay switch. .

Relay outputs 6/7/8/9 can be used for showing status Relay 06

and warnings. The relay is activated when the condit-

| ions for the relevant data values have been fulfilled.

" Activation/deactivation can be programmed in
parameters 701/704/707/710 Relay 6/7/8/9, ON

' delay and parameters 702/705/708/711 Relay 6/7/8/

; 9, OFF delay. :

Relay 07

:

] Q o

ez

o e
05| e
0gle
N
=
a

701 Relay.6, ON delay (RELAY6 ON DELAY) Relay 08 Relay 09
704 Relay7, ON delay (RELAY7 O
707 Relay 8, ON delay (RELAY8 O '
0 O R A ON D f v
A

: :
CLLo

8 88 8C 9A 98 oC
relays 6/7/8/9 (terminals 1-2). . Q o o m} o o
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DANFUSS
1T3HAS42. 11

r5esEniption of Choice
Enter the required value.

702 Relay 6, OFF delay (RELAY6 OFF DELAY)
705 Relay 7, OFF delay (RELAY7 OFF DELAY)
s REL/ -'

To achieve double isolation, the plastic foil must be
mounted as shown in the drawing below.

708 Relay 8, OFF delay (RELAY8 OFF DELAY)
711 ‘Relay 9, OFF delay (RELAY9 OFF-DELAY)

{*Valu
0 - 600 sec. * O sec.

- This parameter is used to delay the cut-out time of
relays 6/7/8/9 (terminals 1-2).

DANFOSS

Enter the required value. 175HA75.10
* = factory setting. () = display text [] = value for use in.communication via serial communication port
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; H Status messages
| Status messages appear in the 4th line of the display
- see example beiow,

1 The ieft part of the status line indicates the active type
' * of control of the VLT frequency converter.

The centre part of the status line indicates the active

reference.

The fast part of the status line gives the present sta-

tus, e.g. "Running”, "Stop” or "Stand by".

g9.8% S5.B8R 2.15kW

AUTO |REMOTE HUNNING
"HAHD LOCAL

7"
i

I

STOP
RAMP ING
JOGGING

STAND BY

S

Auto mode (AUTO)

The VLT frequency converter is in Auto mode, i.e.
control is carried out via the control terminals and/or
serial communication. See also Auto start.,

. Hand mode (HAND)
The VLT frequency converter is in Hand mode i.e.
control is carried out via the control keys: See also
L Hand start.

P : OFF (OFF)

- OFF/STOP is activated either by means of the control
key, or by the digital inputs Hand start and Aute start
both being a logic ‘0'. See also OFF/STOP.

: Local reference (LOCAL}
‘~ If LOCAL has been selected, the reference is set via
! ‘ the [+/-] keys on the control panel. See also Display
T modes.

Remote reference (REM.) ‘

If REMOTE has been selected, the reference is set via
the control terminals or via serial commurication. See
also Display modes.

Running {(RUNNING)
The motor speed now corresponds to the resulting re-
ference.

Ramp operation (RAMPING)
The outpirt frequency is now changed in accordance
with the preset ramps.

Auto-ramp (AUTO RAMP) .
Parameter 208 Automatic ramp-down is enabled, i.g.
the VLT frequency converter is trying to avoid a trip
from overvoltage by increasing is output frequency.

Sleep Boost (SLEEP .BST)

The boost function in parameter 406 Boost setpoint is’
enabled, This function is only possible in Closed loop
operation.

Sleep mode (SLEEP)

The energy saving function in'parameter 403 Slegp
maode timer is enabled. This means that at present the
motor has stopped, but that it will restart
automatically when required.

Start delay (START DEL}

A start delay time has been programmmed i parameter
111 Start delay. When the delay has passed, the out-
put f'requency will start by ramping up to the réfe-
rence.

Run request {(RUN REGQ.) _
A start command has been given, but the motor wili
be stopped until a Run permissive signal is received
via a digital input. :

Jogging (JOG)
Jog has been enabled via a digitat lnput or via serial
communication. .

Jog request (JOG REQ.)
A JOG command has been given, but the motor will
remain stopped until a Aun permissive signal is

received via a digital input.

Freeze output {(FRZ.OUT.) .
Freeze output has been enabled via a digital input.

. MG.GO.AGADE - VLT is a registered Danfoss trade mark
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Status messages, cont.

Freeze output request (FRZ.REQ))

A freeze output command has been given, but the
motor will remain stopped until a Run permissive sig-
nal is received via a digital input.

" Reversing and start (START F/R)

Reversing and start |2] on terminal 19 {parameter 303
Digital inputs) and Start [1] on terminal 18 {parameter
302 Digitaf inputs) are enabled at the same time. The
motor will remain stopped until one of the signals
becomes a logic ‘0",

Automatic Motor Adaptation running (AMA RUN)
Automatic motor adaptation has been enabled in pa-
rameter 107 Automatic Motor Adaptation, AMA.

Automatic Motor Adaptation completed

{AMA STOP)

Automiatic motor adaptation has ben completed. The
VLT frequency converter is now.ready for operation
after the Reset signal has been enabled. Please note
that the motor will start after the VLT frequency con-
verter has received the Reset signal.

Stand by (STANDBY)

The VLT frequency converter is able to start the motor
when a start command is received.

Stop (STOP)

The motor has been stopped via a stop signal from a

- digital input, [OFF/STOP]-buttom or serial

communication.

DC stop (DC STOP)
The OC brake in parameter 114-116 has been
enabled.

DRIVE ready (UN. READY)

The VLT frequency converter is réady for operation,
but terminal 27 is a logic ‘0" and/or a Coasting
command has been received via the serial communi-
cation.

Control ready (CTR.READY)
This status is only active when a profibus option card

" s installed.

Not ready (NOT READY)
The VLT frequency converter is not ready for opera-

. tion, because of a trip or because OFF1, OFFZ or.
"OFF3is a logic ‘07,

Start disabled (START IN.)

This status will only be displayed if, in parameter 539
Statemachine, P rofidrive [1] has been selected and
OFF2 or OFF3is a logic '0'.

Exceptions YOO (EXCEPTIONS XXXX)

The microprocessor of the control card has stopped
and the VLT frequency converter is out of operation.
The cause may be noise on the mains, motor or
control cables, leading to a stop of the control card
MIiCrOProcessor. )
Check for EMC-correct connection of these cables.

112
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B List of warnings and alarms Wherever a cross is placed under both Warning and
The table gives the different warnings and alarms and Alarm, this can mean that a warning precedes the
indicates whether the fault locks the VLT frequency alarm. It can also mean that it is possible to program
converter. After Trip locked, the mains supply mustbe whether a given fault is to result in a warning or an
«cut and the fault must be corrected. Reconnect the alarm. This is possible, e.g. in parameter 117 Motor
mains supply and reset the VLT frequency converter thermal protection. After a trip, the motor will be
o before being ready. A Trip can be reset manually in coasting and on the VLT frequency converter alarm
- three ways - _ and warning will flash. If the fault is removed, only the
1) Via the control key [RESET] , alarm will flash. After a reset, the VLT frequency con-
- 2) Via a digital input verter wil! be ready to start operation again.

3) Via serial communication
In addition, an automatic reset may be selected in
parameter 400 Reset function.

Alarm . Tripflocked,. .

w3 A

g

2 Live zero fault (LIVE ZERO ERROR) X X
- T4 T T Mains imbalance (MAINS IMBALANCE) X X X
' 5 Voltage warning high (DC LINK VOLTAGE HIGH) X
6 Voltage warning low (DC LINK VOLTAGE LOW) X
7 Overvoltage (DC LINK OVERVOLT) X X
8 Undervoltage (DC LINK UNBERVOLT) X . X
9 Inverter overloaded (INVERTER TiME) X X
10 Motor overloaded (MOTOR TIME) X X
11 Motor thermistor (MOTOR THERMISTOR) X X
12 Current limit (CURRENT LIMIT) X X
13 Qvercurrent (OVERCURRENT} X X X
14 Earth fault (EARTH FAULT) X. X
15 -Switch mode fault (SWITCH MODE FAULT) X X
16 . Short-circuit (CURR.SHORT CIRCUIT) X X
17 Serial communication timeout (STD BUSTIMEOUT) - ‘X X
18 HPFB bus timeout (HPFB TIMEQUT) C X X
19 Fault in EEprom on power card (EE ERROR POWER) X
20 Fault in EEprom on control'card (EE ERROR CONTROL) X
22 Auto-optimisation not OK [AMA FAULT) X
29 Heat-sink temperature too high (HEAT SINK OVERTEMP) X
30 Motor phase U missing (MISSING MOT.PHASE U) X
31 . Motor phase V missing (MISSING MOT.PHASE V) X
32 Motor phase W missing (MISSING MOT.PHASE W) X
34 HPFB communication fault (HPFB COMM. FAULT) X X
37 inverter fault (GATE DRIVE FAULT) X X
39 Check parameters 104 and 106 (CHECK P104 & P106) X
40 Check parameters 103 and 105 (CHECK P103 & P106) X o
41___ Motor too big (MOTOR TOO BIG) X - 9
42 Motor too small (MOTOR TOO SMALL) . . X 1 S ;
- 60 Safety stop (EXTERNAL FAULT) ) X o
61 Output frequency low (FOUT < FLOW) X £8
62 Output frequency high (FOUT > FHIGH) X 1 =3
63 Qutput current low {I'MOTOR < 1 LOW) X X < }:
64 Qutput current high (| MOTOR > [ HIGH) X >
65 Feedback low (FEEDBACK < FDB LOW) X
66 Feedback high (FEEDBACK > FDB HIGH) X
67 Reference low (REF. < REF. LOW) X
68 Reference high (REF. > REF. HIGH) X
69 Temperature auto derate (TEMPAUTO DERATE) - X
99 Unknown fault (UNKNOWN ALARM) . X X
MG.60.A6.02 - VLT is a registered Danfoss trade mark - . 113
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# Warnings .
A warning will flash in line 2, while an explanation is
giveninline 1.

MAINS PHASE FAULT

WARM, 3

M Alarms .
If an alarm is given, the present alarm number will be
shown in line 2. Lines 3 and 4 of the display will offer
an explanation.

TRIP (RESET)

ALARM: 12 -

CURRENT LIMIT

i ) WARNING 1

Under 10 V (10 VOLT LOW) :

The 10 V voltage from terminal 50 on the control card
is below 10 V. _

Remove some of the load from terminal 50, as the 10
Volts supply is overloaded. Max. 17 mA/min. 590 Q.

WARNING/ALARM 2

Live zero fault (LIVE ZERO ERROR)

The current ¢r voltage signal on terminal 53, 54 or 60
is below 50% of the vatue preset in parameter 309,
312 and 315 Terminal, min. scaling.

WARNING/ALARM 4

Mains imbalance (MAINS IMBALANCE)

High imbalance or phase missing on the supply side.
Check the supply voltage to the VLT frequency con-
verter.

WARNING 5

" Voltage warning high
(DC LINK VOLTAGE HIGH)
The intermediatée circuit voltage (DC) is higher than
Voitage warning high, see table below. The controls of
the VLT frequency converter are still enabled.

WARNING 6

Voltage warning low (DC LINK VOLTAGE LOW)
The intermediate circuit voltage (DC) is lower than
Voltage warning low, see table below. The controls of
the VLT frequency converter are still enabled.

WARNING/ALARM 7

Overvoltage (DC LINK OVERVOLT)

if the intermediate circuit voltage (DC) is higher than
the Overvoltage limit of the:inverter (see table below),
the VLT frequency converter will trip after a fixed
period. The length of this period depends on the unit.

Alarm/warning limits: -

3x200-240V

VLT 6000 HVAC _ 3x380-460V 3 x 550-600 V
_(voC] \[le voCl -
Undervoltage 211 402 557
Voltage warning low 222 423 613
Voltage warning high 384 762 943
Overvoltage . 425 798 975

" The \)oltages stated are the intermediate circuit voltage of the VLT frequency converter with a tolerance
of £ 5 %. The corresponding mains voltage is the intermediate circuit voltage divided by 1,35.

114
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Warnings and alarms, cont.

WARNING/ALARM 8

Undervoltage (DG LINK UNDERVOLT) _

If the intermediate circuit voltage (DC) drops befow the

undervoltage limit of the inverter, the VLT frequency
converter will trip after a fixed period, the length of the

period depending on the unit.

Furthermorg, the voltage will be stated in the d|splay

Check whether the supply voltage matches the VLT

frequency convener, see Technical data.

WARNING/ALARM 9
Inverter overload (INVERTER TIME)
The electronic, thermal inverter protection reports that
the frequency converler is about to cut out because of

——an:overload (toe high current for tog long). The
counter for electronic, thermal inverter protection gi-

© wves a warning at 98% and trips at 100%, while giving

an alarm, The VLT freguency converler ganngl be
reset until the counter is below 90%.
The fault is that the VLT frequency converter is
overtoaded by more than 100% for too long. -

WARNING/ALARM 10

Motor overtemperature (MOTOR TIME)
According 10 the electronic thermal protection (ETR),
the motor is too hot. Parameter 117 Motor thermal
prorecnon allows a choice of whether the VLT
frequency converter is to give a warning or an alarm
when the Motor thermal projection reaches 100%.
The fauit is that the motor is overlcaded by more than
100% of the preset, rated motor current for too long.
Check that the motor parameters 102-106 have been
set correctly.

WARNING/ALARM 11 ‘

Mgctor thermistor (MOTOR THERMISTOR)

The thermmistor or the thermistor connection has been
" disconnected. Parameter 117 Motor thermal -~

protection allows a choice of whether the VLT

frequency converter is to give a warning or an alarm.

Check that the thermistor has been comectly

connected between terminal 53 or 54 {(analogue velt-

age input} and terminal 5C (+ 10 V supply).

WARNING/ALARM 12

Current limit (CURRENT LIMIT)

The current is higher than the value in parameter 215
Current imit I 4 and the VLT frequency converler trips
afler the time s&t in parameter 412 Trp delay
overcurrent, I, ps has passed,

WARNING/ALARM 13

Overcurrent (OVER CURRENT)

The inverler peak-current limit (approx. 200% of the
rated current) has been exceeded. The warning will’
last approx. 1-2 seconds, following which the VLT
frequency converter will trip and give off an alarm.
Turn off the VLT frequency converler and check
whether the motor shaft can be turned and whether
the motor size matches the VLT frequency convener.

ALARM: 14

Earth fault (EARTH FAULT)

There is a discharge from the outpul phases to earlh,
either in the cable between the frequency convener
and the motor or in the motor itself,

Turn off the VLT frequency converter and remove the
earth fault.

ALARM: 15 .

Switch mode fault (SWITCH MODE FAULT)
Fault in the switch moda power supply (internal
+ 15V supply).

Contact your Danfoss supplier,

ALARM: 16

Short-circuiting (CURR. SHORT CIRCUIT)

There is short-circuiting on the motor terminals or in
the motor itself.

Cut off the mains supply to the VLT frequency conver-

ter and remove the short-circuit.

WARNING/ALARM 17

Serial communication timeout

(STD BUSTIMEQUT)

There is no serial communication with the VLT
frequency converter,

This warning will only be enabled if parameter 556
Bus time interval function has been set to a value
different from OFF.

If parameter 556 Bus time interval function has been
set to Stop and trip [5), the VLT frequency converter
will first give off an alarm, then ramp down and finally
trip while giving off an alarm. It is possible to increase
parameter 555 Bus time interval.

All about
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Warnings and alarms, cont.

WARNING/ALARM 18

HPFB bus timeout (HPFB TIMEOUT)

There is no serial communication with the commu-
nication option card of the VLT frequency converter.

- The waming will only be enabled if parameter 804 Bus

time interval function has been set to anything but
OFF. If parameter 804 Bus time intetval function has
been set to Stop and trip, the VLT frequency converter
will first give off an alarm, then ramp down and fi naIIy

~ trip while giving off an alarm.

Parameter 803 Bus time interval could possibly be
increased.

WARNING 19 _

Fault in the EEprom on the power card

(EE ERROR POWER}

There is a fault on the power card EEPROM. The VLT
frequency converter will continue to function, but is
likely to fail at the next power-up. Contact your
Danfoss supplier. ‘

WARNING 20 :

Fault in the EEprom on the control card

(EE ERROR CONTROL)

There is a fault in the EEPROM on the control card.
The VLT frequency converter will continue to function,

_but is likely to fail at the next power-up. Contact your

Danfoss supplier.

ALARM: 22
Auto-optimisation not OK

. (AMA FAULT)

A fault has been found during automatic motor adap-
tation. The text shown in the display indicates a fautt
message. |

'J AMA can only be carried out if there are no
alarms during tuning.

CHECK 103, 105 (01
Parameter 103 or 105 has a wrong setting. Correct
the setting and start AMA all over.

 LOW P105 ' m

The motor is too small for AMA to be carried out. If
AMA is to be enabled, the rated motor current {para-
meter 105) must be higher than 35% of the rated out-
put current of the VLT frequency converter.

ASYMMETRICAL IMPEDANCE [2]
AMA has detected an asymmetrical impedance in the
motor connected to the system. The motor could be
defective. :

MOTOR TOO BIG {3]
The motor connected 1o the system is too big for
AMA to be carried out. The setting in parameter 102
does not match the motor used.

'MOTOR TOO SMALL (4]

The motor connected to the system is too small for
AMA to be carried out. The setting in parameter 102
does not match the motor used.

TIME OUT 5]
AMA fails because of noisy measuring signals. Try to
start AMA all over a number of times, until AMA'is
carried out. Please note that repeated AMA runs may
heat the motor to a level where the stator resistance
Rs is increased. In most cases, however, this is not
critical,

INTERRUPTED BY USER [6]
AMA has been interrupted by the user.

INTERNAL FAULT [71
An internal fault has occurred in the \/LT frequency
converter. Contact your Danfoss supplier:

LIMIT VALUE FAULT . 8]
The parameter values found for the motor are outside
the acceptable range within which the VLT frequency
converter is able to work.

MOTOR ROTATES 9]
The motor shaft rotates. Make sure that the load is
not able to make the motor shaft rotate. Then start
AMA all over.

116
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Warnings and alarms, cont.

. ALARM 29 Auto-optimisation warnings 39-42

Heat sink temperature too high Automatic motor adaptation has stopped, since some
) (HEAT SINK OVER TEMP): parameters have probably been set wrongly, ar the
% R If the enclosure is IP OO0, IP 20 or NEMA 1, the cut- motor used in too big/small for AMA to be carried out,

~ out temperature of the heat-sink is 90°C. i IP 54 is A choice must thus be made by pressing [CHANGE

- used, the cut-out temperature is 80°C. " DATA] and choosing 'Continue’ + [OK] or 'Stop' + [OK].
. The tolerance is £ 5°C. The temmperature fault cannot I parameters need to be changed, select 'Stop'; start
' be reset, until the temperature of the heat-sink is up AMA, ali over. .
o below 60°C.

The fault could be the following: _ WARNING: 39

- Ambient temperature too high \ CHECK PAR. 104,106

- Toc long motor cable . Parameters 104 Motor frequency fun, or 106 Rated

- Too high switching frequency. ' motor speed fux, have probably not been set
1 . ‘ " correctly. Check the setting and select ‘Continue’. or
E Motor phase U missing )
! {MISSING MOT.PHASE U): WARNING: 40
i Motor phase U between VLT fréquency converter and CHECK PAR. 103,105
I motor is-missing. ’ Parameter 103 Motor voltage, U or 105 Motor
}. Turn off the VLT frequency converter and check motor current, hay has not been set correctly. Carrect the
! phase U. setting and restart AMA, '
ALARM: 31 :
P Motor phase V missing ~ WARNING: 41

(MISSING MOT.PHASE V): MOTOR TOO BIG (MOTOR TOO BIG)

- Motor phase V between VLT frequency converier and The motor used is probably 100 big for AMA to be

‘ motor is missing. carried out. The selting in parameter 102 Motor
- Turn off the VLT frequency converter and check motor power, Py ymay not match the motor. Check the mo-
| phase W : : _ tor and choose 'Continue’ or [STOF).
% ALARM: 32 | © 'WARNING: 42

MOTOR TOO SMALL {MOTCR TOO SMALL)

The motor used is probably 1oo small for AMA to be
carried out. The setting in parameter 102 Motor
power, Py ,may not match the motor. Check the mo-
tor and select ‘Continue’ or [STOP).

Motor phase W missing
P * (MISSING MOT.PHASE U):
Motor phase W between VLT frequency converter and
! motor is missing. ‘
Turn off the VLT frequency converter and check motor

phase W.
_ ALARM: 60

WARNING/ALARM: 34 Sately STop (EXTET‘N:; Al S -8
, HPFB communication fault ermna eép;ramga(;r it fj akrgp Unsg .asl egnlo' =1 >
? | | (HPFB COMM. FAULT) . “ programim r a Safety in erfoc [3] and is alogic 'O, -g g
1 . The serial communication on the communication op- (=
| . . . WARNING: 61 , gy <1
; tion card is not working. . ] =6
S : Output frequency low (FOUT < FLOW) < -
. ALARM: 37 o . The output frequency is lower than parameter 223 >7

Inverter fault (GATE DRIVE FAULT): Warning: Low frequency, fiow

IGBT or the power card is defective. Contact your
: Danfoss suppfier.

MG .50.AB.02 - VLT is a registered Danfoss trade mark 117
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WARNING: 62
Output frequency high (FOUT > FHIGH)

" The output frequency is higher than parameter 224
Warning: High frequency, fuch

WARNING/ALARM: 63

Output current low (| MOTOR < | LOW)

The output current is lower than parameter 221
Warning: Low current, l,ow. Select the required

function in parameter 409 Function in case of no load.

WARNING: 64

Output current high (| MOTOR > | HIGH)
The output current is higher than parameter 222
Warning: High current, lygh. ’

"WARNING: 65
Feedback low (FEEDBACK < FDB LOW)
The resulting feedback value is lower than parameter
227 Warning: Low feedback, FB,ow.

. WARNING: 66

Feedback high (FEEDBACK > FDB HIGH)

The resulting feedback value is higher than parameter
- 228 Waming: High feedback, FBugn.

WARNING: 67 .

Remote reference low

(REF. < REF LOW)

The remote reference is lower than parameter 225
Warning: Low reference, REF ow.

WARNING: 68
Remote reference high
- (REF. > REF HIGH)
The remote reference is higher than parameter 226
Warning: High reference, REFy6h.

WARNING: 69

Temperature auto derate

(TEMP.AUTO DERATE)

The heat sink temperature has exceeded the
maximum value and the auto derating function (par.
411) is active. Warning: Temp. Auto derate.

WARNING: 99

Unknown fault (UNKNOWN ALARM)

* An unknown fault has occurred which the software is
not able to handle.

Contact your Danfoss supplier.

B Aggressive environments

in common with all electronic equipment, a VLT
frequehcy converter contains a large number of
mechanical and electronic components, alf of which
are vulnerable to environmental effects to some ‘
extent. ’

The VLT frequency converter should
! not therefore be installed in environ-
d ments with airborne liquids, particles or

gases capable of affecting and damaging the

electronic components. Failure to take the necessary
protective measures increases the risk of stoppages,
thus reducing the life of the VLT frequency converter.

Liquids can be carried through the air and condense
in the VLT frequency converter. In addition to this,
liquids may cause corrosion of components and me-
tal parts. .

Steam, oil and salt water may cause corrosion of

" components and metal parts.

In such environments, equipment with enclosure

. rating IP 54 is recommended.

Airborne particles such as dust particles may cause
mechanical, electrical or thermal failure in the VLT
frequency. converter.

A typical indicator of excessive levels of airborne par-
ticles is dust particles. around the VLT frequency con-
verter fan. ’

‘In very dusty environments, equipment with
enclosure rating IP 54 or a cabinet for IP 00/20
equipment is recommended.

In environments with high temperatures and humidity,
corrosive gases such as sulphur, nitrogen and

chlorine compounds will cause chemical processes

on the VLT frequency converter components. Such

chemical reactions will rapidly affect and damage the

electronic components. .

In such environments, it is recommended that
equipment is mounted in a cabinet with fresh air ven-
tilation, keeping aggressive gases away from the VLT
frequency converter.

118
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harmful airborne liquids are water or oil on metal

l Mountlng VLT frequency converters in aggres- parts, or corrosion of metal parts.
q sive environments will increase the risk of stop- Excessive dust particle levels are often found on in-
pages and furthermore considerably reduce the fife of stallation cabinets and existing electrical installations.
the converter. . One indicator of aggressive airborne gases is

i ) blackening of copper rails and cable ends on existing
Before the installation of the VLT frequency converter, installations.

the ambient air should be checked for liquids, particles
and gases. This may be done by observing existing in-
stallations in this environment. Typical indicators of

@ Calculation of resulting reference External reference is the sum of references from
____The calculation made below gives the resulting refe- “terminals 53, 54, 60 and serial communication. The
rence when parameter 210 Reference type is - sum of these can never exceed parameter 205 Max.
programmed for Sum (0] and Relative [1], reference. :
respectively.

External reference can be calculated as follows:

{Par. 205 Max. ref. - Par. 204 Min. ref.) x Ana. signal Tem 53 M| (Pa}. 205 Max. ref. - Par. 204 Min. ref.) x Ana. signal Term 54 [V]
- - +
Par. 310 Term. 53 Max. scaling - Par. 309Term 53 Min. scaling Par. 313 Term. 54 Max. scaling - Par. 312 Term. 54 Min. scaling

(Par. 205 Max. ref. - Par. 204 Min. ref) x Par. 314 Trm 60 [mA] serial com. reference x (Par. 205 Max. ref. - Par. 204 Min. ref))
Par. 316 Term. 60 Max. scaling - Par. 315 Term. 60 Min. scahng . 16384 (4000 Hex)

Ext. ref. =

Par. 210 Reference type is programmed = Sum (Q].

(Par. 205 Max. ref. - Par. 204 Min. ref)) x Par. 211-214 Preset ref.
Res. ref. = - + External ref. + Par 204 Min. ref. + Par. 418/419 Setpoint
100 . (only in closed loop)

Par. 210 Reference type is programmed = Relative [1].

Res. ref. = External reference x Par. 211-214 Preset ref. + Par. 204 Min. ref. + Par. 418/419 Setpoint (only in closed Ioob)

100
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W Galvanic isolation (PELV)
PELV offers pratectian by way of extra low voltage.
Protection against electric shock is considered 1o be
ensured when the electrical supply is of the PELV type
and the installation is made as described in local/na-
tional regulations on PELV supplies.

In VLT 6000 HVAC all control terminals as well as ter-
minals 1-3 {AUX relay) are supplied frem or in connec-
tion with extra tow voltage (PELV).

Galvanic (ensured) isolation is obtained by fulfiling:
requirements concerning higher isolation and by
providing the relevant creapage/clearance
distances. These requirements are described in the
! . EN 50178 standard.

i For additional information on PELV see RFI switch-

Eggli/anic isolation

The components that make up the electrical iso-
lation, as described below, alsa comply with the
requirements concerning higher isolation and the
relevant test as described in EN 50178,

The galvanic isolation can be shown in three
locations {(see drawing below), namely:

1. Power supply {SMPS) incl, signal isolation of
Ugeindicating the intermediate current
voltage.

2. Gate drive that runs the IGTBs (tigger
transformers/opto-couplers).

3. Current transducers {Hall effect current
transducers).

- NOTE: 550-600 V units do not meet PELV

requirements in accordance with EN 50178,

[
1THAT LN

——-

B Earth leakage current
Earthy leakage current is primarily caused by the
capacitance between motor phases and the mator
cable screen. When an RFI filter is used, this con-
tributes additional leakage current, as the filter circuit
is connected to earth through capacitors. See
drawing on the following page.
The size of the leakage current to the ground depends
on the following factors, in order of pricrity:
1. Length of motor cable
2. Motor cable with or without screen
3. Switching frequency
4, RFl filter used or not
5. Motaor grounded on site or not.

The leakage current is of importance to safety
during handling/operation of the frequency converter
if {by mistake) the frequency converter has not been
earthed.

NB!
Bl= Since thé leakage curent is > 3.5 mA, rein- ,
i forced earthing must be established, which is
required if EN 50178 is to be complied with. Never
use ELCB relays (type A) that are not suitable for
DC fault currents from three-phase rectifier loads.

If ELCB relays are used, they must be:

- Suitable for protecting equipment with a direct
current content {DC) in the fault current (3-phase
bridge rectifier)

" - Suitable for power-up with short pulse-shape

charging current to earih :
- Suitable for a high leakage current {300 maA).

120
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Earth’ Plane

Leakage currents to earth

~B Extreme running condlttons
Short circuit

-====2VIsT=6000 HVAC is protected against short circuits

by means of current measurement in each of the
three motor phases. A short circuit between two
output phases will cause an overcurrent in the
inverter. However, each transistor of the inverter will
be turned off individually when the short circuit
current exceeds

the permitted value. -

After a few microseconds the driver card turns off
the inverter and the frequency converter will display
a fault code, although -depending on impedance and
motor freguency.

Earth fault (

The inverter cuts out within a few micorseconds in
case of an earth fault on a motor phase, although
depending on impedance and motor frequency.

Switching on the output

Switching on the output between the motor and the
frequency converter is fully permitted. It is not
possible to damage: VLT 6000 HVAC in any way by
switching on the output However, fault messages
may appear.

Motor-generated overvoltage

The voltage in the intermediate circuit-is increased

when the motor acts as a generator. This occurs in

two cases:

1. The load drives the motor (at constant output
frequency from the frequency converter), i.e. the
load generates energy.

2. During deceleration ("ramp-down") if the moment
of inertia is high, the load is low and the ramp-
down time is too short for the energy to be
dissipated as a loss in the VLT frequency con-
verter, the motor and the installation.

" The control unit attempts. to correct the ramp if

~ possible.

The inverter turns off to protect the transistors and
the intermediate circuit capacitors when a certain
voltage level is reached.

_Malns drop-out

During @ mains drop-out, VLT 6000 HVAC continues
until the intermediate circuit voltage drops below the
minimum stop level, which is typically 15% below
VLT 6000 HVAC's lowest rated supply voltage.

The time before the inverter stops depends on the
mains voltage before the drop-out and on the motor
load. - ,

Static overload *

When VLT 6000 HVAC is overloaded (the current’
limit in parameter 215 Current limit, [, has been
reached), the controls will reduce the output
frequency in an attempt to reduce the load.

If the overload is excessive, a current may occur
that makes the VLT frequency converter cut out
after approx. 1.5 sec.

1

Operation within the current limit can be limited in
time (0-60 s) in parameter 412 Trip delay
overcurrent, IL,M

All about
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B Peak voltage on motor : VL:T: 6008-6027 200:VAVL T
When a transistor in the inverter is opened, the Cable Mains Rise " Peak
voltage across the motor increases by a dV/dt ratio length voltage ~ time voltage
that depends on: 50 metres 380V 0.1 usec. 900V
- the motor cable (type, cross-section, length 150 metres 380V 0.2 usec. 1000V
* screened/armoured or unscreened/unarmoured) EVETI607556075 3805460, Vi6042560657900: 240"

- inductance bable

Mains Peak ,
The natural induction causes an overshot UPEAK in length " voltage du/dt voltage
the motor voltage before it stabilises itself at a level 13 metres 460 V 670 V/usec. 815V
which depends on the voltage in the intermediate 20 metres 460V 620 V/usec. 915V
circuit. The rise time and the peak voltage Upeax : :
affect the service life of the motor. If the peak :
. ; ) . Cable Mains : Peak
voltage is too high, motors without phase coil
length voltage du/dt -voltage

insulation are the ones that will primarily be affected.
If the motor cable is short (a few meters), the rise
time and peak voltage are lower.

20 metres 460 V 415 V/usec. 760V

If the motor cable is long (100 m), the rise time and Cable Mains Rise .  Peak
peak voltage will increase. ‘ lencﬂh_ Valtage Time \oltage
If very small motors are used without phase coil 35m 600V 0.36 psec.. 1360V
insulation, it is recommended to fit a LC. filter after LT 72,5506

the frequency converter. Typical values for the rise Cable Mains Rise Peak
time and peak voltage Upgax measured on the - _length Voltage " Time Voltage
motor terminals between two phases: 35m 575V - 0.38 psec. 1430V

Mains vR|se eak
Voltage Time Voltage
600 V- 0.80 psec. 1122V

Cable Mains ise Peak

length voltage time voltage
50 metres 380 V 0.3 psec. 850 V
50 metres 460 V 0.4 usec. 950V
150 metres 380 V 1.2 usec. 1000V

150 metres 460 V 1.3 usec. 1300V

Switching on the input .

Switching on the input depends on the mains Mains _voltage 380V 415V 460V
voltage in question. Waiting time 48 s 65s 89s
The table below states the waiting time between

cut-ins.

" H Acoustic noise

The acoustic interference from the frequency con-

verter comes from two sources: IP 00/20 units:
1. DC intermediate circuit coils 70 -dB(A)
2. Integral fan. IP 54 units:
Below are the typical values measured at a 75 dB(A)
distanceof 1 m from the unit at full load and are !
nominal maximum values: . IP 00 units:

oo = 71 dB(A)
IP 20 units: 50 dBa) . [P 20754 units:

62 dB(A) 82 dB(A)

1P 54 units:

P 20 units: P 20/NEMA“1 gnits: 62 dB

61 OB(A)
IP 54 units: 66 dB(A}
IP 00/20 urnits: . 70 dB(A) 1:6100:62
20/NEMA 1 units: 75 dB

IP 54 units: 65 dB(A)

IP 20 units:

(A) * Measured 1 meter from the unit at full load.
1P 54 units: 66 dB(A) .
122 MG.60.A6.02 - VLT is a registered Danfoss trade mark
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H Derating for ambient temperature
The amibient temperature (Tausma is the maximum

temperature allowed. The average (Tamawe) Measured

aver 24 hours must be at least 5°C lower.

If VLT 6000 HVAG is operaied at temperatures above

45 °C, a derating of the continuous outpul current s

necessary.
TN »
o
o
- 3
100% 100X g
100
901 YLT 6002-6005 2Q0-24QV,
Bookstyls, P20 .
VLT 5002=-6011 380/460V,
— BO
VLT 6006-6082 200-240V Bockatyla, 1P20
1POO,/IP20/NEMA 1 VLT 6002-8014 550-600V
— — 70 VLT 6016-6550 360-450v IP20/MEWA
POO/IP20,/MEML 1
VLT 8018-8275 550-000v
‘ €0 1300,/1P20/NINA 1 - 60X
. 35%
All YLT alzea P54
50}
40
35 40 45 50 55 60 65 Taupaax
30 35 a0 45 50 &0

55 Tasts ave.

W Derating for air pressure
Below 1000 m altitude no derating is necessary.

Above 1000 m the ambiént temperature (Tag) or
max. cutput current {laruwad mMust be derated in
accordance with the diagram below:

Max. oulpuf current
at 40°C

>

|

1) Derating of o'utpul current versus altitude at
Tamg = Miax. 45°C ‘

2) Derating of max. Taue versus altitude at 100%
output current,

Max. Tomp at 100%
output current

| 'l

175HA77.14

{0

-

All about

{3aC
136C

{34¢C
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>
I
o
=
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5
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Altitude

VLT 6006-6062, 200-240v IPOD/IP20,/NEMA 1
VLT 6016-6275, 3B0-~460v IPOD/IP20/IPS4/NEWA *
VLT. 6016=6275, 550-600V IPOQ/IFZ0/NEMA 4

¥YLT 6002—-6005, 200-240Y
Bookaiyle, P20
YLT 6002-6011, 380-460¥
Bookaiyle, IPZ0
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@ Derating for running at low speed

When a centrifugal pump or a fan is controlled by a
VLT 6000 HVAC frequency converter, it is not
necessary to reduce the output current at low
speed because the load characterstic of the
centrifugal pumps/fans, automatically ensures the
necessary reductlon

B Derating for long motor cables or cables with

larger cross-section

VLT 6000 HVAC has been tested using 300 m
unscreened/unarmoured cable and 150 m
screened/armoured cable.

VLT 6000 HVAC has been designed to work using a

motor cable with a rated cross-section. If a cable
with a larger cross-section is to be used, it is
recommended to 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 leak-
age current).

Derating for high switching frequency

A higher switching frequency (to be set in parameter
407, Switching frequency) leads to higher losses in
the electronics of the VLT frequency converter.

VLT 6000 HVAC has a pulse pattern in which it is
possible to set the switching frequency from 3.0-
10.0/14.0 kHz.

The VLT frequency converter will automatically
derate the rated output current hyn, when the
switching frequency exceeds 4.5 kHz.

In both cases, the-reduction is carried out linearly, '
down to 60% of hyrn-

The table gives the min., max. and factory-set
switching frequencies for VLT 6000 HVAC units.

Switching frequency {kHz}| Min. Max.

Fact.
VLT 6002-6005, 200 V 3.0 10.0 45
VLT 6006-6032, 200 V 3.0 140 - 45
VLT 6002-6011, 460 V 3.0 10.0 4.5
VLT 6016-6072, 460 V 3.0 140 45
VLT 6042:6062, 200 V 3.0 4.5 4.5
VLT 6075-6550, 460 V 3.0 4.5 4.5
VLT 6002-6011, 600 V " 45 7.0 4.5
VLT 6016-6032, 600 V 3.0 140 45
VLT 6042-6062, 600 V 3.0 100 45
VLT 6072-6275 600V 3.0 4.5 4.5

B Motor thermal protection
The motor temperature is calculated on the basis of
motor current, output frequency and time. See
parameter 117, Motor thermal protection.

tls)

2000 t §§
H £
1000 'r
=S
\ '
{ AN AN
2 AN
~
n
100 \\\.\ four™ 1 % fy
60 — fa= 2 x fuy
50 - for = 0.2 x 1,
0 out un
30
20
‘O N

1.0 1.2 1.4 1.6 1.8 2.0

B Vibration and shock
VLT 6000 HVAC has been tested according to a
procedure based on the following standards:

IEC 68-2-6: Vibration (sinusoidal) - 1970 .
IEC 68-2-34: Random vibration broad-band
- general requirements
IEC 68-2-35: Random vibration broad-band
- high reproducibility
IEC 68-2-36: Random vibration broad-band

- medium reproducibility

VLT 6000 HVAC complies with requirements that
correspond to conditions when the unit is mounted
on the walls and floors of production premises, as
well as in panels bolted to walls or floors.

8 Air humidity
VLT 6000 HVAC has been deS|gned to meet the
IEC 68-2-3 standard, EN 50178 pkt 9.4.2.2/DIN
40040, class E, at 40°C.
See specifications under General technical data.

124
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B Efficiency .
To reduce energy consumption it is very important to
optimize the efficiency of a system. The efficiency of
each single element in the system should be as high
as possiblé.—

90T

80 1

Load

t
50
175ZA084.11 :

75 100 7%

Efficiency of VLT 6000 HVAC (M)

The load on the frequency converter has little effect on
its efficiency. In general, the efficiency is the same at
the rated motor frequency fy , regardless of whether
the motor supplies 100% of the rated shaft torque or
only 75%, i.e. in case of part loads.

The efficiency declines a little when the switching
frequency is set to a value of above 4 kHz (parameter
407 Switching frequency). The rate of efficiency will
also be slightly reduced if the mains voltage is 460 V,
or if the motor cable is longer than 30 m.

Efficiency of the motor (Nuotas)

The efficiency of a motor connected to the frequency
converter depends on the sine shape of the current. 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 charac-

-teristic on efficiency is marginal; however, in motors

from 11 kW and up, the advantages are signiﬁcant. .

In general, the switching frequency does not affect the
efficiency of small motors. Motors from 11 kW and up
have their efficiency improved (1-2%). This is because
the sine shape of the motor current is almost perfect
at high switching frequency.

Efficiency of the system (Msysrem)

To calculate the systém efficiency, the efficiency of VLT
6000 HVAC (nwy) is multiplied by the efficiency of the
motor (Nuotor): '

Nsystem = That X Timotor

All about

Based on the graph outlined above, it is possible to
calculate the system efficiency at different speeds.
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B Mains supply interference/harmonics

A frequency converter takes up a non-sinusoidal
current from mains, which increases the input current

lams. A Non-sinusoidal current can be transformed by '
- means of a Fourier analysis and split up into sine

wave currents with different frequencies, i.e. different
harmonic currents Iy with 50 Hz as the basic
frequency:

Harmonic currents | I o,

Hz : 50Hz 250Hz 350 Hz

The harmonics do not affect the power consumption
directly, but increase the heat losses in the installation
{transformer, cables). Consequently, in plants with a
rather high percentage of rectifier load, it is important
to maintain harmonic currents at a low level to avoid
overload of the transformer and high temperature in
the cables.

Harmonic currents compared to the RMS input
current: . '
Input current

lams : 1.0
h . 0.9
s : 0.4
Iz - 0.3
Lis.ag <01

To ensure low, harmonic currents, VLT 6000 HVAC
has intermediate circuit coils as standard. This
normally reduces the input current lays by 40%.

Some of the harmonic currents might disturb
communication equipment connected to the same
transformer or cause resonance in connection with
power-factor correction batteries. VLT 6000 HVAC
has been designed in accordance with the following
standards:
' - [EC 1000-3-2

- IEEE 519-1992

- |[EC 22G/WG4

-EN 50178

-VDE 160,5.3.1.1.2

e

DANFOSS
175HA34L.00

[
it

N

2
|
_'6_

The voltage distortion on the mains supply depends
on the size of the harmonic currents multiplied by the
mains impedance for the frequency in question.

The total voltage distortion THD is calculated on the
basis of the individual voltage harmonics using the .
following formula:

(Un% of U)

Power factor
The power factor is the relation between |, and lgus.

The power factor for 3-phase control

{3 xUxl xcos ¢

'I 3xUx IRMS
lyx cos Iy .
Power factor = @1 _ 1 since cos ¢ = 1
IRMS IRMS

The power factor indicates the extent to which the
frequency converter imposes a load on the mains
supply. :

The lower the pdwer factor, the higher the Izys for the
same kW performance. .

In addition, a high power factor indicates that the
different harmonic currents are low.

IRMS: ll|12+|52+|72+ PR +Ir\2
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il

1) Does not apply to VLT 6350 - 6550.

2) Depending on installation conditions

5| 23> z
-:CE ;91 ?D % Environment Industrial environment Housing’} trades and light industries
> 2 ci;‘ cﬁ Basic_standard EN 55011 Class A1 EN 55011 Class B1 EN 61800-3
» 82 ° Setup Motor cable Conducted Radiated Conducted - Radiated Conducted/radiated
E g % g . . 150 kHz-30 MHz | 30 MHz-1 GHz| 150 kHz-30 MHz 30 MHz-1 GHz 150 kHz-30 MHz
@ 233 300 m unscreened/, ’ ‘
3 356 . : unarmoured - Yes ¥ No No No Yes/No
@ | @3 F VLT 6000 with 50 m br. screened/ ' .
§ % g, 8 RFI filter option armoured (ooksiyie 2om) Yes Yes Yes No Yes/Yes
o > >3 150m br. screened/! '
2 Sgs armoured * Yes Yes No No Yes/Yes
4 228 VLT 6000 300 m unscreened/ -
8 % 9 3 with unarmoured ' Yes No No : No Yes/No
g 8 8_ e RF!-filter 50 m br. screened/ . .
g ’ 525 (+ LC-module) armoured Yes Yes Yes . No Yes/Yes
23 3 150m br. screened/ ' v
5 & (BD armoured Yes Yes No No Yes/Yes
g % %_ 1) Depending on installation conditions
= )
& g L Emission »
§ 3— Environment Industrial environment Housing, trades and light industries
Z 8 Basic_standard EN 55011 Class A1 -EN 55011 Class B1
o Motor cable - Conducted Radiated Conducted - | Radiated
. %’l 3 150 kHz-30 MHz | 30 MHz-1 GHz_ 150 kHz-30 MHz {30 MHz-1 GHz
= g 300 unscreéned/ :
o VLT 6000 w/o unarmoured No No No No
88 RFI filter option 150 m br. screened/
§ 3 armoured No Yes No No
o 2 VLT 6000 300 m unscreened/ A
=3 3 with RFl-module  |unarmoured Yes '@ No No No
) 2 50 m br. screened/
_CO_ z armoured ‘ Yes _ Yes Yes': 3 No
a = 1150 m br. screened/
g § armoured ) Yes Yes No : No
@ <
B

3 VLT 6100 6125, 380-460 V and VLT 6042-6062, 200-240 V with 176F1818, VLT 6150-6275, 380-460 V W|th 176F1819

yXA"
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H EMC Immunity ‘
In order to confirm immunity against interference from electrical phenomena, the following immunity test has been
made on a system consisting of a VLT frequency converter (with options, if-relevant), a screened/armoured control
cable and control box with potentiometer, motor cable and motor.

The tests were made in accordance with the following basic standards:

EN 61000-4-2 (IEC 1000-4-2): Electrostatic discharges (ESD)

Simulation of electrostatic discharges from human beings.

EN 61000-4-3 (IEC 1000-4-3): Incoming electromagrnietic field radiation, amplitude modulated
Simulation of the effects of radar and radio communication equipment as well as mobile communications
equipment.

EN 61000-4-4 (IEC 1000-4-4): Burst transients
Simulation of interference brought about by switching with a contactor, relays or similar devices.

EN 61000-4-5 (IEC 1000-4-5): Surge transients '
Simulation of transients brought about e.g. by lightning that strikes near installations.

ENV 50204: Incoming electromagnetic field, pulse modulated
Simulation of the impact from GSM telephones.

ENV 61000-4-6: Cable-borne HF
Simulation of the effect of radio transmission equipment connected to supply cables.

.VDE 0160 class W2 test pulse: Mains transients

Simulation of high-energy transients brought about by main fuse breakage, switching of power factor-
correction capacitors, etc.

—Q:Pulse IdTMS958
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TVLT® 6000 HVAC

® Immunity, continued

VLT 6002-68550 380-460 V, VLT 6002-6027 200-240 V.

Radiated electro-

Mains

RF common

Radiated radio

L Q-Pulse |d TMS958

Active 10/12/2014

: Burst Surge ESD o : ; )
. Basic standard magnetic field distortion mode voltage freq.elect.field
IEC.1000-4-4  IEC 1000-4-5 1000-4-2 \£5'1000-4-3 VDE 0160 ENV 50141 ENV 50140 .

Acceptance criterion B B ' B A A A
Port connection CM DM CM DM - CM DM
Line OK OK OK - - OK OK -
Motor OK - - - - - -
Control lings “OK - OK - - - OK
PROFIBUS option OK - 0K - - - - -
Signal Interface<3 m OK - - - - b - -
Enclosure - - - OK OK - - OK
Load sharing OK - - - - - OK -
Standard bus oK OK - - OK -
‘Basic ‘specifications '
Line ' 4 kV/5kHz/DCN| 2 kv/2Q 4kv/12Q| . - 2,3x Un?2] 10 Vaug -
Motor 4 kV/5kHz/CCC - - - - - 10 Vaws -
Controt lines 2 kV/5kHz/CCC - 2kV/2Q0 - - - 10 Vaus -
PROFIBUS option | 2 kV/5kHz/CCC - 2kveQn - - - 10 Veug -
Signal interface<3 m | 1 kV/5kHz/CCC - - - . - - 10 Vaus
Enclosure - - - g E\\; ég 10 V/m - - -
Load sharing 4 kV/5kHz/CCC - - - - - 10 Vawus -
Standard bus 2 kV/5kHz/CCC - AkvV2Q0 - - - 10 Vaus -
DM: - Differential mode
CM:  Common mode R
CCC: Capacitive clamp coupling
DCN:  Direct coupling network

1) Injection on cable shield

2) 2.3 x Uy: max. test pulse 380 Vue: Class 2/1250 Vpgax, 415 Vag: Class 1/1350 Vegax |

\
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VLT® 6000 HVAC

B Definitions
Definitions are given in alphabetical order.

Analogue inputs:

The analogue inputs can be used for controlling
various functions of the VLT frequency converter.
There are two types of analogue inputs:

Current input, 0-20 mA

Voltage input, 0-10 V DC.

Analogue ref.
A signal transmitted to input 53, 54 or 60. Can be

voltage or current.

Analogue outputs:

There are two analogue outputs, which are able to

: ~ supply a signal of 0-20 mA, 4-20 mA or a digital sig-
\ nal.

Automatic motor adjustment, AMA:

_ Automatic motor adjustment algorithm, which
determines the electrical parameters for the
connected motor, at standstill.

AWG: )
Means American Wire Gauge, i.e. the American
measuring unit for cable cross-section.

Control command:

By means of the control unit and the digital inputs, it
is possible to start and stop the connected motor.
Functions are divided into two groups, with the
following priorities:

Group 1 Reset, Coasting stop, Reset and Coasting
stop, DC braking, Stop and the [OFF/
STOP] key.

Group 2 Start, Pulse start, Reversing, Start
reversing, Jog and Freeze output

Group 1 functions are called Start-disable
commands. The difference between group 1 and
group 2 is that in group 1 all stop signals-must be
cancelled for the motor to start. The motor can then
be started by means of a single start signal in group
2. ' '

A stop command given as a group 1 command
results in the display indication STOR.

A missing stop command given as a group 2
command results in the display indication STAND BY.

Digital inputs:
The digital inputs can be used for controlling various
functions of the VLT frequency converter.

Digital outputs: _
There are four digital outputs, two of which activate a
relay switch. The outputs are able to supply a 24 V DC’

(max. 40 mA) signal.

fJOG

- The output frequency from the VLT frequency conver-

ter transmitted to the motor when the jog function is
activated {via digital terminals or serial
communication).

fu
The output frequency from the VLT frequency conver-
ter transmitted to the motor.

u

The rated motor frequency (nameplate data).

fuax .
Maximum output frequency transmitted to the motor.

fam .
Minimum output frequency transmitted to the motor.

|
M
The current transmitted to the motor.

b
The rated motor current (nameplate data).

Initializing:

If initializing is carried out (see parameter 620 Opera-
ting mode), the VLT frequency converter returns to the
factory setting.

hurmax :
The maximum output current.

LA _
The rated output current supplied by the VLT
frequency converter.

LCP:

The control panel, which makes up a complete inter-

face for control and programming of VLT 6000 HVAC.
The control panel is detachable and may, as an alter-

native, be installed up to 3 metres away from the VLT
frequency converter, i.e. in a front panel, by means of
the installation kit option. :

130
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VLT® 6000 HVAC

LSB:
" Least significant bit.

Used in serial communication.

MCM: .
Stands for Mille Circular Mil, an American measuring
unit for cable cross-section.

MSB: .

. Most significant bit.

Used in serial communication.

DM
The rated motor speed {(nameplate data).

Dar .

The efficiency. of the VLT frequency converter is
defined as the ratio between the power output and
the power input.

On-line/off-line parameters: .
Qn—lihe parameters are activated immediately after the
data value is changed. Off-line parameters are not
activated until OK has been entered on the control
unit.

- PID:

The PID regutator maintains the desired speed (press-
ure, temperature, etc.) by adjusting the output fre-
quency to match the varying load.

Pun
The rated power delivered by the motor (nameplate
data).

- Preset ref.

A permanently defined reference, which can be set
from -100% to +100% of the reference range. There
are four preset references, which can be selected via
the digital terminals. '

Refu

The maximum value which the reference signal may
have. Set in parameter 205 Maximum reference,
Refiux

)

Refun
The smallest value which the reference signal may

have. Set in parameter 204 Minimum reference,
HefM/N. '

Setup: _

There are four Setups, in which it is possible to save
parameter settings. It is possible to change between
the four parameter Setups and to edit one Setup,
while another Setup is active.

Start;disable command:
A stop command that belongs to group 1 of the
control commands - see this group.

Stop command:
See Control commands.

Thermistor: .
A temperature-dependent resistor placed where the
temperature is to be monitored (VLT or motor).

A state which occurs in different situations, e.g. if the
VLT frequency converter is subjected to an over-
temperature. A trip can be cancelled by pressing reset
or, in some cases, automatically.

Trip locked: . ‘

A state which occurs in different situations, e.g. if the
VLT frequency converter is subject to an overtempe- . .
rature. A locked trip can be cancelled by cutting off
mains and restarting the VLT frequency converter.

! 7

. Uy

The voltage transmitted to the motor.

Unn :
The rated motar voltage (nameplate data).

Unzwmax
. The maximum output voltage.

VT characteristics:
Variable torque characteristics, used for pumps and

fans.

MG.60.A6.02 - VLT is'a registered Danfoss trade mark '
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M Factory settings

T4

description

Language

Active Setup

Copying of Setups

¥

LCP copy
Max value of user-defined readout

Unit for user-defined readout

Big display readout

Small display readout 1.1

Small display readout 1.2

Small display readout 1.3

Unit of loca! reference

Hand start on LCP

OFF/STOP on LCP

Auto start on LCP

Reset on LCP

Lock for data change

Operating state at power-up,
local control

OO (o O oy jon Jon fon o fan jon e o o (O O

Configuration

Torque characteristics

-Motor power, Pun

0.25-500 kW

Motor voltage, Uun

200 - 575V

Motor frequency, fun

_ Motor current, lun

- 24-1000 Hz
001 - hzune

Rated motor speed, nyx

100-60000 rpm

(>IN NI e R [e ) B Lo B 14, B ()]

Automatic motor adaptation, AMA

Start voltage of parallel motors

' 0.0 - par. 103

Resonance dampening

0 - 500 %

High break-away torque

' 0.0 - 0.5 sec.

Start delay

0.0 - 120.0 sec

Motor preheater

Motor preheater DG current

Q0-100%

DC braking current

- 100 %

DC braking time

0.0 - 60.0 sec.

.0-par. 202

OC brake cut-in frequency

(ST BT B Fe ) BT RE TS BN [ RN [, I o B f B 6, ]

Motor thermal protection

132

Q-Pulse |d TMS958

MG.60.A8.02 - VLT is a registered Danfoss trade mark

Active 10/12/2014__

Page 287 of 321




PR

'SP254 Boundary Road Archerfield SPS Archerfield Pump Station Upgrade OM Manual

. : ’

VLT® 6000 HVAC

B Factory settings

5

ESCrt

Output frequency range

Output frequency low fimit, fun
Output frequency high fimit, fuax 5C
Reference site

- 1000 Hz

0 - fuax

i - par. 200

Minimum reference, Refun

Maximum reference, Refuax

Ramp-up time

.000-par. 100

ar. 100-999.999,99

Ramp-down time

Automatic_ramp-up/down
Jog frequency

- 3600

Reference type

Preset reference 1

100.00 - 100.00 %

Preset reference 2
‘Preset -reference 3

100.00 - 100.00 %

100.00 - 100.00 %

Preset reference 4

100,00 - 100,00 %

Current limit, luu

30,1-1,1 X lyan [A]

Frequency bypass, bandwidth

+0-100 Hz

Frequency bypass 1

3 0.0 - par. 200

Frequency bypass 2

;0.0 - par. 200

-Frequency bypass 3

.0 - par. 200

-Frequency bypass 4

i 0.0 - par. 200

Warning: Low current, liow

Warning: High current, lyey

.0 - par. 222

ar. 221 - kayuax

Warning: Low frequency, fiow

Warning: High frequency, fueu

‘Warning: Low reference, Refiow

Warning: High reference, Refigy |

Warning: Low feedback, FBow

apAAmmmmmmmmmm@mwmmmm\f\laAm‘cncncn

Warning: High feedback, FBuigu 99 e

_ ! Changes during operation:

Conversion index Conversion factor

All about |

"Yes"-means that the parameter can be changed, 74 ‘ B _ 0.1
while the VLT frequency converter is in operation. 2 100
"No" means that the VLT frequency converter must be 1 10 -
stopped before a change can be made. 0 A
-1 0.1
4-Setup:
V) -2 0.01
Yes" means that the parameter can be programmed 3 - 0,001
" individually in each of the four setups, i.e. the same ; p
) on | w -4 0.0001
parameter can have four different data values. "No -
means that the data value will be the same in all four
setups ; Data type:

’ Data type shows the type and length of the telegram.
Conversion index: Data type -~ Description
This number refers to a conversion figure to be used 3 Integer 16
when writing or reading to.or from a YLT f'requency 4 : Integer 32
converter by means of serial communication. :

. . o 5 Unsigned 8
6 Unsigned 16
7 Unsigned 32
9 Text string

2
>
T
o
o
(=]
[Te]
5
5
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VLT® 6000 HVAC

=

Terminal 16 Digital input

Terminal 17 Digital input

Terminal 18 Digital input

Terminal 19 Digital input

~Terminal 27 Digital input

Terminal 29 Dightal ingut

Terminal 32 Digital input

" Terminal 33 Digital ingut

it | |m;m ) [E

Terminal 53, analogue
input voltage

(5]

Terminal 53, min. scaling

0.0-100V

Terminal 53, max. scaling

0.0-100V

Terminal 54, analogue

input voltage

Terminal 54, min. scaling

©0.0-100V

Terminal '54. max. scaling

2 0.0-10.0V

||

current

Termina 60, analogue input

Terminal 80, min. scaling

Terminal 60, max. scaling

Time aut

Function after time out

Terminal 42, output

hjon-jan|njon [ un

Tarminal 42, output,

pulse scaling

[=2]

Terminal 45, output

1 - 32000 Hz

[5,]

Terminal 45, output,

puise scaling

1 - 32000 Hz

Relay 1, output function

Relay 01, ON delay

Relay 01, OFF delay

Relay 2, output function

Pulse reference,
max. frequency

- input terminal

||| ||

Pulse feedback, max. frequency 25

: O - 65000 Hz

Changes during cperation:

Conversicn index

Conversion factor

4-Setup:

"Yes"” means that the parameter can be changed,
while the VLT frequency converter is in aperation.
“No" means that the VLT frequency converler must be 0
stopped before a change can be made.

74

0.1

2

100

1

10

7

5

0.1

-2

0.01

-3

0.001

setups.

Conversion index:

"Yes" means that the parameter can be programmed
individually in gach of the four setups, i.e. the same
parameter can have four different data values, "No"
means that the data value will be the same in all four

3

0.0001

Data type:

Data type

Data type shows the type

Description

and length of the telegram.

Integer 16

Integer 32

This number refers to a conversion figure to be used
when writing or reading to or from a VLT frequency
converler by means of serial communication.

Unsigned 8

Unsigned 16

Unsigned 32

O I~NIGH D AW

Text string

134
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Reset function

Automatic restari time

Flying start

Sleep mode timer 0 - 300 sec.
Sleep frequency fum - Par. 405
Wake up frequency Par. 404 - fuux
Boost setpoint 1-200%
~8wilching frequency 3.0-14.0 kHz

Interference reduction method

Function in case af no foad

Fungction at mains failure

_Function at overtemperaturs

mmq_mmwmnnmmm.n.nmmmmmmmmmmmmm—gm-?

I } Trip delay overcurrent, i 0 - 60 sec.
o7 Minimum fesdback, FBun -999,999.999 - FBun
e 4§ Maximum feedback, FBu FBym - 999,909.999
Units rejating 1o closed loop

I Feedback conversion ]
' Feedback calculation
L Setpoint 1 FBugn - FBuuax
[. Setpoint 2 FByn - FBuas
] PID: normal/inverse control
o PID-anti windup
! PID start-up frequengy T - P

- PID proportional gain 0.00 - 10.00 B Yes

PiD integration time 0.01 - 9999.00 5. (O Yes

o PID differentiation time ' 0.0 {Of) - 10.00 sec Yes
P . PlD‘diﬁérentialor gain 5.0-50.0 ' Yes
| limit
[_ PID lowpass filter time 0.01 - 10.00 Yes 6.
i
|
\
l
i
!
|
}
T
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oo 4 ' 3 VLT® 6000 HVAC

M Factory settings

“descrip! ;o
Protocol
Address
Baudrate

Depends on par. 500 iYe:

Coasting

DC-brake

Start

Direction of rotation .
Selection of Setup

Selection of preset reference
Data read-out: Reference %
Data read-out: Reference unit

Data read-out: Feedback
Data read-out: Frequency
User defined read-out

Data read-out: Current

Data read-out: Power, kW
Data read-out: Power, HP
Data read-out: Motor voltage
Data read-out: DC link voltage

Data read-out: Motor temp.
Data read-out: VLT temp.
Data read-out: Digitai input
Data read-out: Terminal 53,

Data read-out. Terminal 54,
Data read-out: Terminal 60,

Data read-out: Pulse reference
Data read-out: External reference %
Data read-out: Status word, hex

Data read-out: Heat sink temperature
Data read-out: Alarm word, hex

Data read-out: Control word, hex
Data read-out: Warning word, hex
Data read-out: Extended status word, hex
Display text 1

Display text 2

Busfeedback 1

Busfeedback 2

Data read-out: Relay status

Bus time interval

1 - 99 sec.

Bus time interval function

N2 Override rel time

FLN Bus time interval

FLN Bus time interval function

- 65534 sec.
- 65534 sec.

N[N NN [ WIW|[O | O |NIN|[OIN|O|( [ WIN|Ww[ww| vl | |N|ININ{IN[ols|lsajlinfnln|lB|n|Bl ||,

|

|

|

- N
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Operating data:

Operating hours

Operating- data: Hours run

Operating data: kWh counter

Operating data: No. of cut-ins

Operating data: No. of overtemps

Operating data:

No. of overvoltages

Data log: Digital input

Data log: Control word

Data log: Status word

Data log: Reference

Data log: Feedback

Data log: Output frequency

Data log: Output voltage

‘Data log:

Output current

Data log: DC link voltage

Fault log: Error code

Fault log: Time

Fault log: Value

.Reset of kWh counter

Reset of hours-run counter

Operating mode

Nameplate: Unit type

-Nameplate:

Power component

Nameplate:

VLT ordering no.

Nameplate: Software version no.

- Nameplate:

LCP identification no.

Nameplate: Database identification no.

Nameplate: Power component

identification no.

Nameplate: Application option type

Nameplate: Application option ordering no.
Nameplate: Communication option type &

©O.lO (O |

Nameplate: Communication option
ordering no.

Chénges during operation:

Conversion index

"Yes" means that the parameter can be changed, . 74 0.1
yvhile the VLT frequency converter is in operation. - ) ? ‘11000
"No" means that the VLT frequency converter must be 0 1
stopped before a change can be made. : ; 00-011
4-Setup: -3 0.001
“Yes" means that the parameter can be programmed -4 0.0001
individually in each of the four setups, i.e. the same Data type: -
parameter can have four different data values. "No" - Data type shows the type and length of the telegram. -
means that the data value will be the same in all four Data type Description
setups. 3 Integer 16

. 4 Integer 32
Conversion index: 5 Unsigned 8
This number refers to a conversion figure to be used- 6 Unsigned 16
when writing or reading to or from a VLT frequency 7 . Unsigned 32
converter by means of serial communication. - 9 Text string

Q-Pulse Id TMS958
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A

ACOUSHC NOISE ..o i e [T 122
AEQ - Automatic Energy Optimization ..., 8
A DUMIAILY <. e

Analogue outpul o PP
Anti windup ...

Apphcation funclions .400-427 ... .
Ato start e RS UPP

CE-‘abeling
Changing parameter, example
CIOSEO JODP .. oottt ettt ee e ey
CONfIGUIALION ..ccovvie ettt
Conformal Goating .........cc.eeeiiiiiiie e 32
Connection examples ., "
Control keys ......ccoeevee. e e s PEFRRN
Control LNt LCP ..o et
Conversion INAEX ... e
COMect BAMDING oot
Current imil ... RSP

D

Data type ..o 132
DC braking........coooiieeeinnes e e 70
DEfinitions ..o, 130
Derating

FOP 8iF PrESSUIE ...ooiiiii ettt e 123 .

For ambient temperature .., ... vonienierons .. 123,125
for nigh swilching frequency ... 124
for installing ong molor Gaes ..o 124
Digial inputs .
Display iNg 2 ..ot
Display Mode . y :

EFICIBNECY worvcvieecececeeitinnir v cresrsss e cttmnes et e ssnssnonns 123
Electrical installation

CONNECTION BXAMPIES ... eorrerereerenremeseasscveese e sree e eress 50
Cirection of motor rotation .. .
Earthing of screened/armoured control cables ...,
EMC-correct cables ..o e 32,37
Faralle! coupling of MOIOrs ... 74T
PIE-FUSES . ove oot cen v e 45
serial COMMUMICALION 1ot as
SWALCHES T-4 i BUSHTS 50
EMC Immunity ...
EMC ESE FESURS L1eveeeeeee et ev e e vene 127
ENCIOBUMES oottt ettt et s a9
Example of applicalion ..o ST <]
Exira protection ..o e 32
Extreme running condtions )

MAINS ArOP-OUL oo e e e 121
Moter-generated overvoltage ... ... SO TRTTR 121
Short GIrCUIL ...
Static overtoad ...
Switching on the outpul

F

Factory settings ...
Factory Setup ...
FAUIt JOG oo
Feedback

Handling .......... R T ST 99, 100
MEXITILUITY oo 96

FIeld-mounting ..o, 28]
Flying start ... ...
Frequency bypass
Function in

CASE OF NO 0B ..o e a5
Funktion ved...

OVEMEMPEratUr .....cooove e r s srnt st e s e e, 35

G
Galvanic isolaticn 120
H

Hand start ... e R 54
Hand/Auto linked reference v vveceiiee e, 74
HArmonics .....o.oooevevvoveie e, 126
High voltage test ...........ccoeenn.
High-voltage relay ..ot e

Immunity ...........cco.....
Inputs and outputs 300-328
tnstallation .
24 Volt external DC supply ..o 48
BUS CONNEEHON 1ot tr e e s e s eeen s D0
Interderence reduction MEthod .......o...ccovvrievie e a5
INererance/NarmoniCs ... 128

128

J

JOG frRQUENCY .oovveiiiiirec et 1D

L

LANQUAGE ... e, DB
L e s e 95

Local reference
Low vollage direclive ...

138
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M Q

Machine directive Quick menu ‘58

Mains connection R

Mains drop-0ut .........ccoovrurineiinenn s

Mechanical dimensions ........cc.eevieiieii e cece e 25, 26 Ramp 75

Mechanical installatio_n ’ :

COOING orrvivvrrin e 'Ramp UP BT oottt et

Reference function
Reference handling

References & Limits 200 - 228 ..........occovvevvcviii s 72
Motor ' REIBY 1 FUNGHON ..ot 58
Cables ..o e REIBY 2 FUNGHON ... 58
connection : Refay OUtPULS ... e S0
current ; REMOLE FEFEIENCE ... vvoecee oo 74
Direction of motor rotation ............ U OU TR PO TRUPROITON s 47 Reset oo
o Efﬁciency\. 125 Resetl function
i FEQUENCY oevvvereerrs s 67 RFI switch ........... OO TRV U U U U RV UTUTR PP
Parallel coupling of MOOrS ............ooeeiicciriiec e 47
T P OW T T 5.5 et e S
SPEEA oo et et . ) : '
Voltage ........... Serial COMMUNICAtION ......c.ooiiiicniie e 1
Motor current Service functions 600-631
Motor frequency , Setpoint
MOLOT OMING SPEET ...veooevoeeeeeereeesveeeeeeeeseseeseresee e e 58 Setup CONIGUIALIoN .i.......ccociiiiecieec
Motor power Short circuit ... .
Motor thermal protection Side‘bY'Side ............................................................................
Motor thermistor SIBED MOR ...ttt
Motor voltage ............. . Standard-modulet ...
Motor-generated overvoltage ................. e 121 Start delay ..o e
MultiSetup ........... e 59 Static overload ........coocvvevvviriii i e s
' . Status messages
N Switch 1-4 .......
- Switching frequency ......... TSV PO RP ORI RPN
Nameplate .................................................................. 109 SWHCHING ON € IMPUL oo
(o) " SWItChING 0N the OUIPUL ....cccoeiseee e
OPErating GALA .....oov.veoeeereeeeeves st 105 T
Operation and Display 000-017 X Teéhnical data :
Ordering-form VLT 6000 HVAC T - 13 General 1ECNNICAL QA .......ooovveeee oo eeeeeeeee oo 14
OULPUL fIQUBNCY vvvvvverinrrers s 72 Technical data, mains supply 3 x 380 - 460 V... 19, 21, 22, 23
P Technical data, mains supply 3 x 200 - 240 V .18
The EMC dIreCtIVE ...eoviviiieiiei i 1
Parallel coupling TIME OUL ..ottt ettt 86
Parameter data . Tnp JOCKEA ...t et 131
PC SOMWAIE ...ttt U '
PELY ettt et e e .
PID User-defined readout ... 60
Anti windup . i
Differentiation time .............o..o..voeremironeeinerersesieeenienen 103 Vv
Differentiator gain limit
Integration time ................ Vibration ‘and ShOCK ........ccccovieeiiiiiiiiiiecie el e 124
Lowpass filter time W
Normal/inverse control 102
Proportional gain Warning _ .
Start-up frequency FEEADACK 1. vvveeeeeeet et eeeee e s s et er s ereeseraseeenens ....80
PID fo_r PrOCESS CONLION ......vviviiiie ettt ectae e seb e e eraaeans 97 FIBQUENCY vvreovrr oo 79
Pre-fUSES ...ooieovi ettt 46 Low current ... 78
Preset reference . I REIEIENCE ..iiveiiiiiiiiiet e s se e 79
PUlSE referenCe ........oooviiice et 83 Warning against unintended Star .............oooooeeerreeemrororerroe. 5
WAEIMINGS ..ot s 113
MG.60.A6.02 - VLT is a registered Danfoss trade mark 139

Active 10/12/2014

Page 294 of 321




SP254 Boundary Road Archerfield SPS Archerfield Pump Station Upgrade OM Manual

VLT® 6000

Operating Instructions

Defold

nois rsions (AT
SN GE W OAR BT R

ODmfn‘ IKDD) 11.2001 - DTP: Reflector A/S

Q-Pulse Id TMS958 Active 10/12/2014 Page 295 of 321



SP254 Boundary Road Ar

Q-Pulse Id TMS958 Active 10/12/2014 Page 296 of 321






~7"SP254 Boundary Road Archerfield SPS Archerfield Pump Station Upgrade OM Manual

COMMON LOGIC Pty Ltd
Specialist Electrical Contractors R

 Electrical Manual

Subject: Archerfield Pump Station Upgrade Sheet: 7 Section
' Of: 8 1

Page Revision No: 1 Date: 10/03/03 Manual Issue No: 1 Date: 10/03/03

6.0 TEST SHEETS & FINAL COMMISSIONING .

~ Authorised By: Grant Kerr
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- - * "SP254 BSUNAGrY Road Archérfield SPS Archerfield Pump Station Upgrade OM Manual
v COMMON LOGIC Pty Ltd
Specialist Electrical Contractors Factory Acceptance Tests
Subject: FAT for Archerfield PS Upgrade Sheet: 1] Section
' of: 7
1, ) Page Revision No: 0 Date: 06/01/03 Manual Issue No: 0 Date: 06/01/03
; ‘ )
} 1.0 FACTORY ACCEPTANCE TEST ...trieccrrrereesssnranisessssesnssssssssssssssssssesssssssnsssnsassssas B 2
1.1 INTRODUCTION ...ooeeoeeeeeseeeoe oot e ne e et e JRTUR 2
‘ _ 1.2 PRODUCTION UNIT INFORMATION ..ot ieeeieeeeeeeeeee ot et e st ses s et ee e ees et ee e e st eeetes e e enena e 2
! 1.3 SAFETY PRECAUTIONS ......oooviiiitiieeeieieeeeeoe e e OSSOSO 2 0
r 2.0 ELECTRICAL EARTHING SYSTEM 3
2.1 ELECTRICAL CONTINUITY AND RESISTANCE OF EARTHING SYSTEM......coiitiiiimiiiminireireeeiiierneeannieesnneneeanneas e 3
‘- : 2.2 CONTINUITY TEST SHEET ............................................................................ 3
’ 3.0 INSULATION RESISTANCE TEST ... icitnrintiecvarressesssstesacssnnasasessassssassssssssssnsessasssstssesssssassnasssssnessssasossseseens 3
t N - ~
| 3.1 INSULATION RESISTANCE TEST .....coocvviiiniicieic e, e 3
E : 3.2 LOW VOLTAGE SWITCHBOARDS INSULATION TEST......... e ettt eetete et teetae ot et et e ettt et e e e etbe e s seneaneas 3
1 e | '
' 4,0 GENERAL WIRING AND VISUAL INSPECTION.....ccovciiicrrtiincrenicnnnreeseeeescenes rereessesesseneresetsatatteneans verennanes 4
g " 4.1 GENERAL WIRING AND VISUAL INSPECTION -..........cooovvoorresceorosssoeooes oo 4
| 4.2 SWITCHGEAR VISUAL CHECKLIST ......ooiuiiioitistimis it ces st 4
; 4.3 TERMINAL VISUAL CHECKLIST ....eoittitiaitiiiie e eeiteaetteeenteeeteteasesteseeteeeaantireaeaasseseaannsseesseeaassesssssaassansaaasseeeasseasssfennns
4.4 RELAY VISUAL CHECKLIST ....... e .
§ 4.5 CONTACTOR VISUAL CHECKLIST
| 5.0 CONTINUITY TEST coooooiooceeereoesesseesossessssssssssssssssssssssssssssesses s sssssssssessesesssssssssssssssssssssosssssnsssssesssssssssess s
! 5.1" CONTINUITY TEST ..., OO PO O OO ST OO ST OOV UP SRR UUPORTRPRR 6
l 6.0 COMPONENT OPERATIONAL TEST ... o iceiriiinrtnrcreieicrerssessessessssssssessessenresessansssesssssasrsansssassesssssssssisssssssnanss 6
6.1 COMPONENT OPERATION TEST ....cvteeiiiniiireriiieeeceicnent e U O SO UU RO PR URURRTUON 6
‘ 6.2 AC CONTROL SYSTEMS......ocoovevemimrrrrnrieennns e e 6.
| 6.3  MOTOR PROTECTION AND OPERATION ......coiiiiiiiiieiiitiaiieiteieteesteetseetseanseteeetesiasassssasaessaaesssesseenssneeseassesreestesaserean 7
| 6.4  MISCELLANEOUS OPERATIONAL TESTS.......omeoeeieeeemteeeeoeeeee e eees st se s e 7
| 7.0 SWITCHBOARD FUNCTIONAL TEST...ooc.ccoococrmrrrresirersrn oo ssssssesessssssseees T
‘ 7.1 . SWITCHBOARD FUNCTIONAL TESTS ... otiiiiiiiiiiiiiei it et et ee ettt e e et e e e et e e e e et ae e et e ebeeasts s s anbeseeasteeatbneessaesennsees 7
!
|
!
|
|
i
i , A}
i
\
1
|
| )
| ] - T )
; Test Carried out by...... : Signed... - Date...
| .
! Test witnessed by........ - Signed... | Date...
! Authorised By:
| JG86QTO1 . 6 January, 2003
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. COMMON LOGIC Pty Ltd ‘
Specialist Electrical Contractors FaCtory Acceptance TeStS
Subject: FAT for Archerfield PS Upgrade Sheet: 2| Section
of: T}

Page Revision No: 0 Date: 06/01/03 Manual Issue No: 0 Date: 06/01/03

1.0 FACTORY ACCEPTANCE TEST

1.1 Introduction

Complete EVERY box below, if items are not applicable indicate by a N/A in the check box, any comments can be
completed at the end of the checklist.

Aim: This Commissioning list is to be completed by the person/s who are undertaking the commissioning and testing
of the switchboard in question. The commissioning list is designed to check the fundamental wiring of the switchboard.
Scope: This Commissioning list is designed to test the operation of the MSB and Controls only. Building wiring is
subject to test by building services qualified personnel.

s

Legend of Symbols ‘
] Check Box, ~ ® Setting to be recorded, ~ — Action to take

1.2 Productlon Unlt Information

Job Number Y-€6 | Job Description ] ﬂrc\,\wﬂ/\dp( P U@O,/\the_
. : Name Slgnature Date 19

Testing Officer = |BepepRriz P, _ (@;’\t[‘ 06/01/03

Witness ) K

1.3 Safety precautions
Outlined below are some common safety procedures and First Aid Instruction -

SAFETY FIRST

1) Keep the area around the switchboard clean. :

2) Never test live boards alone. Always inform others of your actions and intentions.

3) Isolate mains REMOVE TEST PLUG and locate close to testing area under your control. .

4) Isolate the switchboard main switch and all circuitbreakers and fuses to completely remove all pOSSbehry of
switching a live conductor when not deliberately required.

5) Tag all Distribution as DO NOT OPERATE removing only after tested and safe.

6) Insure NO LIVE WIRES are exposed at any time and a CLEAR TESTING AREA and escape route at all times.

7) PROTECTIVE CLOTHING and eyewear should be warn at all times.

;

f

w Test Carried out by...... Signed... . Date... '
Test witnessed by........ Signed... Date...
Authorised By:
JG86QTO1 \ 6 January, 2003
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COMMON LOGIC Pty Ltd :
Specialist Electrical Contractors ' FaCtory Acceptance TeStS ,
Subject:  FAT for Archerfield PS Upgrade : ) Sheet: 3| Section
' of: 7

Page Revision No: 0 Date: 06/01/03 Manual Issue No: 0 Date: 06/01/03

2.0 ELECTRICAL EARTHING SYSTEM

2. Electrical continuity and resistance of earthing system

Maximum resistance of the Earthing system within the switchboard is 0.5 ohms (AS/NZS
3000:2000)
® Test resistance of the Earthing system Q ohms

\

2.2 Continuity Test Sheet

ITEM DETAIL ) COMPARTMENT DESIGNATION AND
: ' X TEST RESULT
]I

—_

All Earth’s wired and continuoﬁs
2 All metal work earthed where required

f

3 Isolate Individual Earth Systems and check \/ '
continuity. 1V
4 Test resistance of Earthing system to \/

compartment Answer in Ohms

- 3.0 INSULATION RESISTANCE TEST

3.1 Insulation Resistance Test -

Insulation resistance of whole or part of an installation must be a minimum of 1 Meg/ohm
(AS/NZS 3000:2000)

Insulation test conducted on all internal circuits (Refer test over page)

Insulation test conducted on all busbar (Refer test over page) . -

All Selector Switches, Isolators and CB’s are in the off position

Surge Diverter Disconnected : .
Remove MEN LINK before insulation test '

All electronic equipment susceptible to high voltage damage to be isolated.

L0

il

3.2 Low Voltage Switchboards Insulation Test
'~ MEGGAR VOLTAGE - VOLTS
INSTRUMENT DETAILS
FACROS: '-’
Join Red, White & Blue Phases and
Neutral, Test to Earth
Red Phase to White , Blue & N
White Phase to Red, Blue and N
Blue Phase to Red, White & N
N to Red, White & Blue

Test Carried out by...... | 'Signed.:. Date...

Test witnessed by........ Signed... Date...

Authorised By:

JG86QTO01 ) 6 January, 2003
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COMMON LOGIC Pty Ltd

Specialist Electrical Contractors 1 FaCtory Acceptance TeStS
Subject: FAT for Archerfield PS Upgrade Sheet: 4| Section
of: 7

Page Revision No: 0 Date: 06/01/03 Manual Issue No: 0 Date: 06/01/03

: - 4.0 GENERAL WIRING AND VISUAL INSPECTION

: 4.1 General Wiring and Visual Inspection
‘ [[]  Electrical Construction Coversheet DWG No. Ya§6DAM0 Completed and correct.

| 4.2 Switchgear Visual Checklist

i — Carry out visual and mechanical checks to Switchgear
ITEM DETAIL COMPARTMENT DESIGNATION
lr NO: A

5 Cables tight and correct phase
rotation.
3 Main Switch Correct Rating/Label

| A4
1 Main Switch totally isolates SWBD \/

Main Switch fuse in place marked

; 4 correctly - : N
|
I ITEM | DETAIL COMPARTMENT NUMBER
Nnot [ ,
4
1 All CB correct size designation correct

- { all connections tight. .
2 All CB switches mechanically operate
carrectly

3 All incoming terminal numbers as per
drawings -

All wires numbered as per drawings
(random inspection)

/
" /)
5 Cable colours and size correct to cover \/Z

sheet and specification

Wire numbering method correct to
cover sheet and specification

Cables loomed and bushed correctly to
‘ 7 all compartments as per cover sheet

| ‘ ’ and specification

Test Carried out by...... “Signed. .. Date. ..

: | Test witnessed by........ Signed... Date...

| - Authorised By:

i JG86QTO1 ' 6 January, 2003
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COMMON LOGIC Pty Ltd ’ |
Specialist Electrical Contractors . ' FaCtory Acceptance TeStS '
Subject:  FAT for Archerfield PS Upgrade . Sheet: 5| Section
: ' of: 7 : ,
- ;
; O Page Revision No: 0 Date: 06/01/03 - Manual Issue No: 0 Date: 06/01/03 §
o i
: |
| |
! 4.3 Terminal Visual Checklist !
! - Carry out visual and mechanical checks on Terminals _ . |
.. ITEM DETAIL COMPARTMENT DESIGNATION '
' NO: [, \
! _ 1 All Terminals tight ( Randomly check) | / -
! 2. | All Voltage types separated by \/ |
segregation plate (Check All) i
! 3 Correct current ratings for cable as per \/ ;
; DWG. (Check all) Y !
« 4 Secure by End Clamps (Check All) / |
5 Labelled correctly as per drawings and / |
s contract specification /[ ‘
; 6 | Easily accessible. ' Vv, .
! 7 Field connection Terminals are correct J j
‘ : type as per contract specification :
‘ 8 High Voltage Terminal Shrouded NIA !
! ' 1
| 4.4 Relay Visual Checklist !
} - Carry out visual and mechanical checks on Relays '
! ITEM DETAIL COMPARTMENT DESIGNATION '
‘ NO: | (1 : ;
1 All AC RELAYS have correct relay base
types (Octal, etc) .
All DC RELAYS types have correct Y, ;
.| Relay Base types (Flat pin). m \
3 Relays labelled correctly as per Drns X
4 '} Allrelay coils correct voltage rating as \/
per drawings 240, 24, AC, DC ,
5 Does relay require Diode correct voltage o
(240VAC, 24VDC) Check polarity of ‘?
wiring / )
! 6 Are all terminals tight v
!
b 4.5 Contactor Visual Checklist
- Carry out visual and mechanical checks on Contactors
ITEM DETAIL _ ) COMPARTMENT DESIGNATION
NO: 1] |
1 - | Labelled correctly as per drawings 5 }
2 | Correct Coil Rating (240vac, 50Hz, 110, /
' 60Hz) v/
| 3 Terminals mechanically sound Vv
N ‘
i
! .
| Test Carried out by...... ‘ Signed. .. Date...
| ‘ _ '
| Test witnessed by........ Signed. .. Date...
! . Authorised By:
| JG86QTO1 6 January, 2003
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COMMON LOGIC Pty Ltd

Specialist Electrical Contractors _ FaCtory Acceptance TGStS
Subject: FAT for Archerfield PS Upgrade Sheet: 6] Section
A : of: 7
o ~ Page Revision No: 0 Date: 06/01/03 Manual Issue No: 0 Date: 06/01/03
! ’ /
! 4 Fitted with correct Auxmary Contact (NC, \]
. NO, Late Break)
5 Cables tight in Terminals (lncommg
Outgoing)
I 5.0 CONTINUITY TEST

Random Continuity Test using Buzzer.

- 5. Continuity Test
| - Wiring of circuits and connections are correct to constructed wmng schematics.
" Visual Check of all wiring.

L - Open all Circuit breakers and remove all fuse links
e —  Test each cubicle in turn with corresponding drawings
- Continue to carry out visual and drawing checks (ie wire numbers, etc)

; - Bridge control points to check operation if possible.
g ' ITEM | Drawing Number/ Section 1) COMPARTMENT DESIGNATION
‘ NO: - ool
| | 4ge[S[ T~ PE%o v
. 3 <

3

4
“ 5
1' 6
] 7

6.0 COMPONENT OPERATIONAL TEST

6.1 Component Operation Test

| []  Correct Operation and Voltages
‘ ] All set points and parameters set to test values if requ1red

6.2 AC Control Systems

} - Open all circuit breakers and remove all fuse links

{ | — . Test each cubicle individually, replacing fuses and closing circuit breakers in turn.
i AF TER VOLTAGE APPLIED

1 - Apply mains supply

‘ - Carry out voltage and operational checks (ie switch operation etc)

? - Bridge control points to check operation

z .

i e Test Carried out by...... | | _ Sighed... Date...

L Test witnessed by........ Signed. .. Date...

' Authorised By:

I

i; JG86QTO1 6 January, 2003
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COMMON LOGIC Pty Ltd

Specialist Electrical Contractors

Factory Acceptance Tests

Subject:  FAT for Archerfield PS Upgrade

Sheet: 7| Section
of: 7 '

Page Revision No: 0 Date: 06/01/03

Manual [ssue No: 0 Date: 06/01/03

ITEM DETAIL COMPARTMENT DESIGNATION
NO: |- . ' ‘

1 Mains Incoming Voltage Measured OK | /R

2 All CB's are turned off and isolate Crts v

3 Phase Fail operates correctly NA

4 Phase Fail Hysteresis time setting_sec |[~A .

6.3 Motor protection and Operation
- Carry out voltage, settings and Operational Checks

ITEM DETAIL MOTOR. DESIGNATION
NO '
1 Confirm operation of Motor Overloads VA
2 Confirm and label Overload Settings ] A
3 Confirm Voltage supply to all Motors (415, 240) v
4 Confirm operation of Auxiliary Contacts v
5 Confirm operation of Heater Contacts v
Confirm operation of Contacts (manual start, auto
6 _ e
start)
7 Complete motor Installation Test Sheet v
6.4 Miscellaneous Operational Tests
—  Carry out Voltage and Operational Checks of Miscellaneous Circuits
ITEM . DETAIL / ITEMS COMPARTMENT DESIGNATION
NO S ‘TESTED

7.0 SWITCHBOARD FUNCTIONAL TEST

7.1 Switchboard Functional Tests

. [¥~ Correct sequential operation of all components.

Test Carried out by...... ‘ - Signed... Date...

Test witnessed by........ / Signed... Date... ,
Authorised By: . . 3

JG86QTO1 6 Jabnuary, 2003
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| Electrical Manu
Specialist Electrical Contractors = - al

Subject: Archerfield Pumb Station Upgrade Sheet: 8 Section
. - | . Of: 8 1

Page Revision No: 1 Date: 10/03/03 Manual Issue No: 1 Date: 10/03/03
7.0 TECHNICAL INFORMATION

L

1

!

{

Authorised By: Grar]t Kerr

Jg86mc01.doc
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“Relay with Alarm
' | |

'3
N

DY 4

feiitets

The MTRA relay offers many of the cost-
- effective features of the MTR relay, with the
benefit of a built-in Hi level alarm.

2: The MTRA is intended for discharge applications ONLY.

The MultiTrode MTRA Liquid Level Control Relay with alarm

is a latching conductive liquid level control device. The pump
is activated when the start point, “HI", is reached and
deactivated when level falls below the stop point, “LO". The
alarm activates once the level reaches the alarm point and
deactivates once the level drops below the alarm point.

In 2 sensor mode the the pump start point “HI” will activate

the alarm after after a preset time delay (0.5, 15 sec). This’

alarm can be set to flash or remain steady, as required.

_Any application where level control plus high level alarm, such

3 sumps, wells, bores, collection tanks, effluent pits,
Jdrainage ponds, sullage pits etc, can benefit from use of the
MultiTrode MTRA.

MT

MultiTrode
Relay with Alarm

v

Controls One Pump and One Alarm The MTRA was
designed specrﬁcally to control a pump and an alarm
at a low installed-cost. -

Safe, extra-low, sensing voltage : Ensures safety for
operators and maintenance personnel .

4 Sensitivities : Enables the relay to operate effectwely
in a wide range of conductive liquids.

2 Activation Delays : Each output can have a different
time delay to overcome wave action-and turbulence.

LED Indication : High intensity LED indicators : Power

On (green), Alarm on. (red) and Pump on (yellow) via

high intensity LED indicators.

Dip Switch Programmable All settings are easuly

selected from the front panel. : %

Unique Two Sensor Operation : Enables pump and
alarm to be controlled using 2 or 3 sensors.
Two sensor operation is ideal for budget applications

. or where space is limited

Proven Reliability : The proven design of the relay
ensures long-term reliability of the MultiTrode system.

I.S. application : Perfect for |.S. apphcatnon whenused
with MTISB.

" DIN rail or screw mounting

Low installed cost

10
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MTRA speci'fiﬁati'or;s.._

3

12VAC Nominal
0.8mA max. per sensor
1k, 4k, 20k, 80k Q2

S R — Mode of Operation
. 1.._,-.. e e
) L:-,g EIEIED Dischargo OMLY (Emat)
. - Purmp
| € Contactor Probe Inputs
I Sensor inputs
Uquid Lovel Sensor Voltage
1 Costral Relzy Sensor current
i . Sensitivity
L7 13 Other Inputs
18 14 None
E Relay Outputs

No. of relay outputs
OQutput delays
Relay contact rating
Relay contact lite
Terminal size

8w 1 &2 Sensitivity settings:

2 Sets N/O

Pump - 0.5,10; Alarm - 05 15 sec
250 VAC 5A Resistive, 2A Inductive
10% Operations

2x25mm? 13#

Green Power On
Red Alarm On
Yellow - : Pump On

72H x 45W x 114D
DiN Raii or 2 x M4 Screws #6
Makrolon { self extinguishing )

| th, 4k, 20k, B0k ©2 Other outputs
. s

: —— Sw 3 Pump activation fqelays: 0.5& 10 sec None

K| —— Sw 4 Alarm activation cielays: 058 15sec Display
! § —— Sw 5 Alarm: Steady or Flashing output ’
‘ . : LEDs
, d — Sw 6 Input mode: 2 or3 Sensor
|
| Dimensions
I Communications
| q None
] Physical Product
' Dimensions. mm

Mounting

: Enclosure
. Power Supply
. e 14T : Supply Voltage AC
i - Power Consurnption

24,110, 220-240, 415VAC Nominal S0/60Hz
3.4VA max.
10 to 30VDC, 3 Watts max.

k Supply Voltage DC
|
i

“the MTHA is a dlséharge

Working Temperature Range

-10 to + 60:C
+14° to +140°F

Ordering Information

e

C Woar LN

( .Fmpty ) ‘only controller.

e 5 VAT ORGP el Tl 0T M Al MRSV o YRR TR R
-— 15l AVAILABLE MODELS F Ordering Example -
= K
| Bl MTRA-1 atsvac, || 'v"°d°' _
. Approvais B wra-2 2uovac, | eg.[MTRA |- 'oltage
) . g - \
; UL listed 2P27 Appraved for LS. applications , N8 (NIRRT VY] ; Th;s rder code is fora 2AC TR elay
MOLTITRODE. | ey when insialled in conjunction 4 MTRA-4 24vAC, § "y e A =

with a MultiTrode MTISR. ©
Intrinsically Safe Barrier

,n..
ot

amgsce

| MuttiTroda is a registered trademark ot MultiTrode Pty Lid & MuhiTrode Ing,
f MUKiTrode products are protactad by palents, patent applications and

\rademarks in USA, Canada Europe, Jagan, Austrafia and other countries.
1 MulliTrode reservas the right to modily parfermance, specifications or
| © design without notice. Copyright © 1996 MuttiTrede Pry. Lid,

All Mum‘dee Products carry a
: ful! two year warranry

"
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