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SET POINTS FOR KOORINGAL DR.

The set points will be as follows:

9.530 Probable slab level
9.277 Probable Probe suspension level
7.130 Surcharge Imminent suspension Length
9.500 Probe Suspension Length
3:000 100.0% 2777 Probe upper range 20mA
0.0 00.00% -0.223 Probe lower range 4 mA
2.663 88.7% 2.440 Surcharge Level by survey
2.370 79.0% 2.147 Surcharge Imminent
1.573 52.4% 1.350 Start lead pump
0.450 16.6% 0.227 Stop lead pump (BWL)
2.023 67.4% 1.800 Start lag pump
1.123 37.4% 0.900 Stop laé pump
1.923 64.0% 1.700 Top of inlet screen. Pump is running at 50Hz
1.723 57.0% 1.500 Bottom of inlet screen. PID set point.
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Report of all parameter settings

Drive type: 6100
Date: 2/08/00 11:23:59

Drive bus address: None

koobuc,m,. Ov.

No. Name Setup 1 Setup 2 Setup 3 Setup 4
1 Language English English English English
2 Active setup Multi setup Multi setup Multi setup Multi setup
5  Custom readout 100.00 100.00 100.00 100.00
6  Cust. read. unit % % % %
8  Small readout 1 Frequency [Hz] Frequency [Hz) Reference [%] Reference [%]
9  Small readout 2 Analog input 60 [mA] Feedback [units] Motor current [A] - Motor current [A]
10 Small readout 3 Power [kW] Power [kW] Power [kW] Power [kW]
11 Unit of loc ref Hz Hz Hz Hz
12 Hand start bttn Enable Enable Enable Enable
13 Stop button Disable Enable Enable Enable
14 Auto start bttn Enable Enable Enable Enable
15 Reset button Enable Enable Enable Enable
16  Data change lock Not locked Not locked Not locked Not locked
17  Power up action Auto restart Auto restart Auto restart Auto restart
100  Config. mode Open loop Open loop Open loop Openloop
101  Vtcharact. Aeo function Aco function Aeo function Aceo function
: 102 Motor power 63.00 kW 63.00 kW 75.00 kW 75.00 kW
: 103 Motor voltage 415V 415V 380V 380V
f 104 Motor frequency S0 Hz 50 Hz 50 Hz 50 Hz
105 Motor current 115.00 A 115.00 A 149.47 A 14947 A
106 Motor nom. speed 1470 RPM 1470 RPM 1480 RPM 1480 RPM
107  Auto motor adapt No ama No ama No ama No ama
108  Multim.startvolt 30V 3.0V 30V 3.0V
109  Resonance damp. 100 % 100 % 100 % 100 %
110 Highstarttorq.  0.0s 0.0s 0.0s 0.0s
111 Start delay 0.0s 0.0s 0.0s 0.0s
112 Motor preheat Disable Disable Disable Disable
113 Preheat dc curr. 50% 50 % 50 % 50 %
114  Dc brake current 50% 50 % 50 % 50 %
115 Dc braking time 10.0s 10.0s 10.0s 10.0s
116 Dc brake cut-in 0.0 Hz 0.0Hz 0.0 Hz 0.0Hz
117  Mot.therm protec Etr trip 1 Etr trip 1 Etr trip 1 Etr trip 1
. 200 Frequency range 0-120 hz 0-120 hz 0-120 hz 0-120 hz
201 Min. frequency 2¥ Q«Hz 240 Hz 0.0Hz 0.0Hz
202 Max. frequency 50.0 Hz 50.0 Hz 50.0 Hz 50.0 Hz
203 Reference site Linked to hand/auto ~ Linked to hand/auto Linked to hand/auto  Linked to hand/auto
204 Min. reference 0.000 24.000 0.000 0.000
205 Max. reference 50.000 50.000 50.000 50.000
206 Ramp up time 20s 20s 50s 50s
207 Ramp down time 20s 20s 100 s 100 s
208 Autoramping Enable Enable Enable Enable
209 Jog frequency 0.0 Hz 30.0 Hz 10.0 Hz 10.0 Hz
Page 1
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7 No. Name Setup 1 Setup 2 Setup 3 : Setup 4
210 Ref. function Sum Sum Sum Sum
, 211  Preset ref. 1 0.00 % 0.00 % 0.00 % 0.00 %
< 212 Presetref. 2 0.00 % 0.00 % 0.00 % 0.00 %
213 Presetref. 3 0.00 % 0.00 % 0.00 % 0.00 %
j 214 Presetref. 4 0.00 % 0.00 % 0.00 % 0.00 %
215  Curr himut motor 1150 A 1150 A 1470 A . 147.0 A
216 Freqbypassb.w.  OHz 0 Hz 0 Hz . §  OHz
217 Bypass freq. 1 120.0 Hz 120.0 Hz 120.0 Hz ’ -120.0 Hz
218 Bypass freq. 2 120.0 Hz 120.0 Hz 120.0 Hz 120.0 Hz
219 Bypass freq. 3 120.0 Hz 120.0 Hz 120.0 Hz -120.0 Hz
220 Bypass freq. 4 120.0 Hz 120.0 Hz 120.0 Hz 120.0 Hz
i 221 Warn. current lo 0.0A 00A 00A 00A
222  Warn. current hi 161.7 A 161.7 A 161.7 A 161.7 A
223  Warn. freq. low 0.0 Hz 0.0Hz 0.0Hz 0.0Hz
224  Warn. freq. high 120.0 Hz 120.0 Hz 120.0 Hz 120.0 Hz
225 Wam. low ref. -999999.999 -999999.999 -999999.999 -999999.999
1 226 Wamm. high ref. 999999.999 999999.999 999999.999 999999.999
| 227 Warn. low fdbk -999999.999 -999999.999 -999999.999 -999999.999
; 228 Warn. high fdbk 999999.999 999999.999 999999.999 999999.999
300 Digital input 16 Reset Reset Reset Reset -
301 Digital input 17 Freeze reference Freeze reference Freeze reference Freeze reference
302 Digital input 18 Start Start Start Start
303 Digital input 19 No operation No operation Reversing Reversing
304 Digital input 27 Coast inverse Coast inverse Coast inverse Coast inverse
305 Digital input 29 Jog Jog Jog Jog
306 Digital input 32 Setup select Isb Setup select Isb No operation No operation
307 Digital input 33 No operation No operation No operation No operation
308 Ai[V]53 funct. No operation Reference Reference Reference
309 Ai53 scale low 00V 00V 00V 0.0V
310 A1 53 scale high 100V 100V 100V . 100V
311 Ai[V] 54 funct. No operation No operation No operation No operation
312 Ai 54 scale low 00V 0.0V o0V o0V
313 A1 54 scale high 100V 100V 100V 10.0V
314  Ai[mA] 60 funct Reference No operation Reference Reference
315  Ai 60 scale low 4.0 mA 4.0 mA 4.0 mA 4.0 mA
316 A1 60 scale high 20.0 mA 20.0 mA 20.0 mA 20.0 mA
317 Live zero time 10s 10s 10s 10s
318 Livezero funct. No function No function No function No function
319 Ao 42 function Motor cur. 4- 20 ma  Motor cur. 4- 20ma Motor cur. 0- 20 ma - Motor cur. 0- 20 ma
320 Ao 42 puls scale 5000 Hz 5000 Hz 5000 Hz "5000 Hz
321 Ao 45 function Out. freq. 4- 20 ma Out. freq. 4-20ma  Out. freq. 0- 20 ma  Out. freq. 0- 20 ma
322 Ao 45 puls scale 5000 Hz 5000 Hz 5000 Hz 5000 Hz
i 323 Relayl function Ready Ready Alarm Alarm
324 Relayl on delay 0s 0s 0s 0s
325 Relayl off delay 0s 0s Os 0Os
326 Relay2 function Running Running Running Running
327 Pulse ref. max 5000 Hz 5000 Hz 5000 Hz -5000 Hz
328 Pulse fdbk. max. 25000 Hz 25000 Hz 25000 Hz 25000 Hz
400 Reset function Manual reset Manual reset Manual reset Manual reset
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4 No Name Setup 1 Setup 2 Setup 3 Setup 4
401  Autorestart time 10s 10s 10s 10s
402 Flying start Disable Disable Disable Disable
403  Sleep mode timer 301 s 301 s 301s 301s
404  Sleep frequency 0.0 Hz 0.0Hz 0.0Hz 0.0Hz
405 Wakeup frequency 10.0 Hz 31.0Hz 50.0 Hz 50.0 Hz
406 Boost setpoint 100 % 100 % 100 % 100 %
407  Switch freq. 3.5 kHz 3.5kHz 3.0kHz f 3.0kHz
408 Noise reduction Fixed switching freq  Fixed switching freq Asfm Asfm
409  Funct. low curr. Warning Waming Waming Warning
410 Mains failure Trip Trip Trip Trip
411 Funct. overtemp. Trip Trip Trip Trip
412 Overload delay 61s 61s 61s 61s
413 Min. feedback 0.000 0.000 0.000 0.000
414 Max. feedback 100.000 100.000 100.000 100.000
415 Ref./fdbk. unit % % % %
416 Feedback conv. Linear Square root Linear Linear
417 2 feedback calc. Maximum Maximum Maximum Maximum
418 Setpoint 1 0.000 34.000 0.000 0.000
419  Setpoint 2 0.000 34.000 0.000 0.000
420 Pid nor/inv.ctrl Inverse Normal Normal Normal
421 Pid anti windup Enable - Enable Enable Enable
422  Pid start value 50.0Hz 24.0 Hz 0.0Hz 0.0Hz
423  Pid prop. gain 1.00 0.30 0.30 0.30
424  Pid integr. time 9999.00 s 9999.00 s 9999.00 s 9999.00 s
425 Pid diff. time 0.00s 0.00 s 0.00 s 0.00s
426 Pid diff. gain 50 5.0 5.0 5.0
427  Pid filter time 0.01s 0.01s 0.01s 0.01s
503 Coasting Logic or Logic or Logic or Logic or
504 Dc brake Logic or Logic or Logic or Logic or
505 Start Logic or Logic or Logic or Logic or
506 Reversing Digital input Digital input Digital input Digital input
507  Select. setup Logic or Logic or Logic or Logic or
508  Select. speed Logic or Logic or Logic or Logic or
555 Bus time inter. 60 s 60 s 60s 60s
556 Bus time funct. . No function No function No function No function
560 N2 over.rel.time 65534 s 65534 s 65534 s . 65534 s
565 Fln time inter. 60 s 60s 60s 60 s
566 Fln time funct. No function No function No function No function
618 Reset kwh count Do not reset Do not reset Do not reset Do not reset
619 Reset run. hour Do not reset Do not reset Do not reset Do not reset

. 620 Operation mode - Normal operation Normal operation Normal operation Normal operation
700 Relay06 function Drive in auto mode Drive in auto mode  Alarm Alarm
701 Relay6 on delay Os 0s 0s Os
702 Relay6 off delay O0s 0s Os Os
703  Relay07 function ~ Running Running Alarm -Alarm
704 Relay7 on delay Os 0s O0s Os
705 Relay7 off delay Os Os Os Os
706 Relay08 function Running Running Alarm Alarm
707 Relay8 on delay Os Os Os Os
Page 3
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o No. Name Setup 1 Setup 2 Setup 3 Setup 4
708 Relay8 off delay 0s 0s 0s 0s
709  Relay09 function Alarm or warning Running Alarm Alarm
710 Relay9 on delay 0s Os 0s Os
711  Relay9 off delay Os Os 0s Os
Page
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Centenary Hwy (SP19) Functional Specification

1 Introduction

1.1 Scope of Document

This document has been written based on the existing Developed Software Detailed Design
Specification (DSDDS) prepared by MITS dated 1995 with updated sections that outlines the
functional requirements for the control, monitoring, and telemetry of Centenary Highway (SP 19)
sewerage pumping station incorporating the two new Variable Frequency Drives (VFDs).

On the basis of this document, the existing DSDDS will be updated and the MITS RTU software

program will be modified to incorporate the changes associated with the installation of the two new
VFDs.

The control circuitry for the pumping station is shown on drawings 486/5/7-HG001 to 486/5/7-HG013
inclusive and this document should be read in conjunction with these drawings.
—=——— The-functional requirements for this pumping station have been defailéd in DSDDS and there is ro -
need to repeat them in this document in great details. Therefore, reference has been made to
DSDDS wherever it was necessary in this document.

1.2 Purpose and Scopé of Upgrade

Over the past several years there have been an increasing amount of odour complaints received
from residents in the areas around S2 Darra Branch Sewer Duplication that stretches from
Fortrose Street Pumping Station to Oxley Creek Waste Water Treatment Plant (Refer to S2
Sewer Overall Flow Diagram Drawing No. 486/5/6-S2069).

As part of S2 Sewer Odour Abatement Project, it is intended to increase flows from Fortrose
Street Rising Main to reduce the sewage retention time in the rising mains. When this occurs, the
Centenary Hwy Sewage Pumping Station will have to pump against increased flows in the rising
main. This will require upgrading pump impellers and installing VFDs at this pumping station.
Installation of (VFD’s) on the existing sewage pumps will also overcome the surge problem in the
rising main, which will reduce the odorous gas emission.

The upgrade works for this Séwage Pumping Station is part of the S2 Catchment Odour Abatement
Project scope.

1.3 Centenary Hwy Pumping Station Overview

Refer to Drawing No. 486/5/6-S2069- Darra Branch Sewer Overall Flow Diagram;
The Centenary Hwy Sewerage Pumping Station is an existing underground conventional sewage
pumping station with an Average Dry Weather Flow (ADWF) of 21.3 L/sec and an average wet
well volume of 25.86 Kilo Litres. Currently there are two 63kW submersible type sewage pumps

~ installed in the Pump Well, operating as duty/Lag units. Pumps are interlocked so only one pump
can operate at a time. Current station output with one pump operating is approximately 100 L/sec
with two pumps operating the station output will be limited to 140 L/sec.

An outdoor type electrical switchboard supplies the pumping station equipment and also
incorporates the telemetry RTU. Currently there are two soft starters for the two main sewage
pumps that are located in the upper level of the pump well. These two soft starters will be replaced
with the two new 75kW Variable Frequency Drives (VFDs) as part of the S2 Catchment Odour
Abatement project.
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In addition there are two (2) Hydrogen Peroxide Dosing Pumps on this site one for Fortrose Street
and one for Centenary Hwy. The Fortrose Street dosing pump is being controlled by both the RTU
and from an existing remote micro switch already cabled to the site. The Centenary Hwy dosing

pump is controlled by the RTU and operates when either of the main pumps is running.

1.4 Existing Control System

A MITS RTU that has been programmed to control the pump station and to interface with the Central
Control Room at Newstead is currently controlling the pump station. Therefore, where the term
“OPERATOR" or “WORKSTATION® or “MASTER STATION” is used in this document, this shall
mean the Newstead Control Room Qperator.

2 1/O Listing

—————==Thgattached I/O List is the éxistirig IO List associated with the Centenary Hwy Pumping Station

MITS RTU with the new 1/O highlighted in /alic format.

Digital Input Module DIT102 ADDR 10 (DIM1)

RTU Mains Power Fault

Site Attention Acknowledge

Cathodic Protection Door Limit Switch
Cathodic Protection Local Start
Cathodic Protection Mains Power

Sewage Pumping Station Mains Power

Wet Well Surcharge-Detector

Sewage Pumping Station Local/Remote
Sewage Pumping Station Pump Well Flooded
Sump Pump Run Status

Fortrose Street Sewage Pumping Station Run Status

Pump Station Delivery Flowmeter Fault

Item: CH. _ Description:
Digital Input 1 0 RTU Battery Low
Digital Input 2 1

Digital Input 3 2

Digital Input 4 3

Digital Input 5 4

Digital Input 6 )

Digital Input 7 6 Spare
Digital Input 8 7

Digital Input 9 8

Digital Input 10 9

Digita! input 11 10

Digital Input 12 11

Digital Input 13 12

Digital input 14 13

Digital Input 15 14 Spare

Digital Input 16 15 Spare

Digital Input Module DIT102 ADDR 11 {DIM2)

Item:

CH. _ Description:

Digital Input 17
Digital Input 18
Digital Input 19
Digital Input 20
Digital Input 21
Digital Input 22
Digital Input 23
Digital Input 24
Digital Input 25
Digital Input 26
Digital Input 27

= O~ L WN-—2O

Sewage Pump 1 Reflux Valve

Sewage Pump 1 Mains Power

Sewage Pump 1 Thermal Overload Status
Sewage Pump 1 Local Start

Sewage Pump 1 Local Stop

Sewage Pump 1 Thermistor Status
Sewage Pump 1 VFD Ready

Sewage Pump 1 Local Rest

Sewage Pump 1 VFD Running
Sewage Pump 1 Line Contactor Closed
Sewage Pump 1 VFD Auto Selected
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Digital Input 28
Digital Input 29
Digital input 30
Digital Input 31
Digital Input 32

11
12
13
14
15

Sewage Pump 1 VFD Warning
Spare
Spare
Spare
Spare

Digital Input Module DIT102 ADDR 12 (DIM3)

item: CH. Description:
Digital Input 33 0 Sewage Pump 2 Reflux Valve
Digital Input 34 1 Sewage Pump 2 Mains Power
Digital Input 35 2 Sewage Pump 2 Thermal Overload Status
Digital Input 36 3 Sewage Pump 2 Local Start
Digital Input 37 4 Sewage Pump 2 Local Stop
Digital Input 38 5 Sewage Pump 2 Thermistor Status
~ Digital Input 39 6 Sewage Pump 2 VED Ready. . _. .

" Digital Input 40 7 Sewage Pump 2 Local Rest
Digital Input 41 8 Sewage Pump 2 VFD Running
Digital Input 42 9 Sewage Pump 2 Line Contactor Closed
Digital Input 43 10 Sewage Pump 2 VFD Auto Selected
Digital Input 44 11 Sewage Pump 2 VFD Warning
Digital Input 45 12 Spare
Digital Input 46 13 Spare
Digital Input 47 14 Spare
Digital Input 48 15 Spare

Digital Qutput Module DOM102 ADDR 60 (DOM1)

Item: CH. Description:

Digital Output 1 0 Site Attention Indicator Lamp

Digital Output 2 1 Cathodic Protection Connect Reference Electrode
Digital Output 3 2 Cathodic Protection De-energise Rectifier
Digital Output 4 3 Sewage Pump 1 Line Contactor Operate
Digital Output 5 4. Sewage Pump 1 Indicator Lamp

Digital Output 6 5 Sewage Pump 1 VFD Run/Stop

Digital Output 7 6 Sewage Pump 1 Fault Reset

Digital Output 8 7 Cathodic Protection Indicator Lamp
Digital Output 9 8 Spare

Digital Output 10 9 Spare

Digital Output 11 10 Spare

Digital Output 12 11 Spare

Digital Output 13 12 Spare

Digital Output 14 13 Spare

Digital Output 15 14 Spare

Digital Output 16 15 Spare

Digital Qutput Module DOM102 ADDR 61 (DOM2)

Sewage Pump 2 Line Contactor Operate
Sewage Pump 2 Indicator Lamp
Sewage Pump 2 VFD Run/Stop

Item: CH. Description:
Digital Output 17 0

Digital Output 18 1

Digital Output 19 2.

Digital Output 20 3

Sewage Pump 2 Fault Reset
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3 Pump Station Functional Requirements |
| The following functional requirements are as per the details of a document called: Developed

Software Detailed Design Specification (DSDDS) for Kooringal Drive SP 19 (Centenary Hwy)
Sewage Pumplng Statlon prepared by MITS in. 1995 with the new changes shown in Italics.

The Centenary Hwy Pumplng Statlon compnses the following:-

= One Duty and one Lag Raw_Sewa_ge‘Pumps No. 1 and 2
=  Wet well level transmitter type: submersible Vega probe
» Surcharge imminent electrode type level switch
= Pump Station outlet Pressure Transmitter
» Pump Station outlet Flowmeter ultrasonic type that is not functioning properly and will be
replaced by a Magnetic type Flowmeter as part of th/s upgrade.
== -a==Nfotor Thermistor Relays T
= Variable Frequency Drives VFD1, VFD2 replacing the existing soft starters
» Reflux Valve Limit Switches
= Emergency Stops
» On/Off Selector Switches located adjacent to pumps in the Pump Well
= Pump Station Local/Remote Selector Switch mounted in the Switchboard
= MITS RTU located in the Switchboard

Switchboard incorporating pump power and controls
Pump Motor Power and Current Transmitters

Sump Pump in the Pump Well

Oxygen Pumps 1&2

3.1 Pump Station Operation

The pump station normally operates with the Pump Station Selector Switch in Remote mode. This
enables the pumps to be controlled in response to the wet well level. When the Pump Station
Selector Switch is Local, both pumps can be started or stopped by using the local Start/Stop push
buttons and the speed is set by means of a potentiometer. In both modes of operations the pumps
will be controlled by the RTU.

The previous program in the RTU allowed Ohly one pump to operate at any time but as part of the
new modifications in the pumps starting system (ie replacing Soft Starters with VFDs), the RTU
program will allow two pumps to run at the same time as required.

When the wet well level reaches a predetermined moderate value, the Primary duty pump is
started, provided it satisfies all the enab//ng condltlons

f the wet well level reaches a high value, the lag pump is started provided it satisfies all its
enabling conditions as detailed in Section 3.3.2.5.

The RTU will control the operation of the pump station as detailed in Section 3.3.2.5.
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3.2 Pump Individual Control

3.2.1 Pump Availability

A sewerage pump is deemed to be available when there 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 will be stopped and prevented from starting until it
becomes available again as detailed below.

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

- Pump Station Power Available

No pump Thermal Overload Fault T
- No Pump Thermistor Fault

- Pump VFD is Ready

- Pump VFD is in Auto Mode

- No Pump Failure Signal is on

- No Pump Thermal Overload Count Exceeded (Operator Adjustable)
- No Pump Thermistor Fault Count Exceeded (Operator Adjustable)

- No Pump VFD Fault Count Exceeded (Operator Adjustable)

- Pump Well Not Flooded '

- Pump Emergency Stop Not Operated

- No Pump Reflux Valve Failed Signal on

- No Pump Reflux Valve Failed Count Exceeded (Operator Adjustable)

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 push-button.

A brief description of each signal is given below. For more details on the control algorithm refer to
DSDDS.

3.2.1.1 Pump Station Power Available

If a “Station Power Failure” signal (provided by Power Failure Relay — PFR) is detected from the
site, an alarm will be generated after a pre-defined time period has elapsed. This will make both
pumps unavailable for RTU control. The alarm will be monitored at the Newstead Central Control
Room. The pumps shall become available if the power has been restored and the fault signal has
been cleared.

3.2.1.2 No pump Thermal Overload Fault

With station power available, the presence of a pump thermal overload fault will cause the pump
to be unavailable for RTU control.

The pump thermal overload fault will be unlatched and the pump will become available for RTU
control if any of the following conditions are true:

1. The pump thermal overload condition is reset (OverL.oad signal inactive) and the
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local reset push-button is pressed.

2. The pump thermal overload condition is reset (OverLoad inactive) and a reset is
issued from the operator workstation at Newstead.

3. The thermal overload delay reset timer times out. This will be indicated by the
‘ pump thermal overload auto reset flag being active.

When the pump cools and the thermal overload resets automatically, the thermal overload delay
reset timer (initially set to 10 minutes) will start. The thermal overload timer is used to allow a
pre-set time to pass for the pump to cool down and after this time delay it will unlatch the thermal
overload fault flag.

3.2.1.3 No pump Thermistor Fauit

—_— With.station power available, the presence of a pump thermistor fault signal will cause the pump === ~
L to be unavailable for RTU control.

The pump thermistor fault will be uniatched and the pump will become available for RTU control if
any of the following conditions are true:

1. The pump thermistor fault condition is reset (thermistor relay trip signal inactive)
and the local reset push-button is pressed.

2. The pump thermistor fault condition is reset (thermistor relay trip signal inactive)
and a reset is issued from the operator workstation.

3 The thermistor relay trip reset delay timer times out. This will be indicated by the
pump thermistor relay trip auto reset flag being aclive.

When the pump thermistor cools and resets, the thermistor delay reset timer will start. The
thermistor delay reset timer is used to allow a preset time to pass before unlatching the fault.
During this delay, the motor windings may have cooled to an acceptable level for a restart.

3.2.1.4 Pump VFD Ready and In Auto Mode

The two sewage pumps at the Centenary Hwy Pumping Station will be driven by two VFDs ( type
Danfoss VL. T61040). The locaf controf keypad for each VFD will be mounted on the VFD Cabinef.
The following control functions are avaiflable on the keypad:

o When the VFD is selected to Local mode at the keypad, it will be controlled via the butions on
the keypad and any remote control signal coming to the VFD will be inactive.

+ When the VFD is selected to Auto mode with the Pump Station Mode Selector Switch in
Remote, the VFD will be controlled via the remote RTU signals coming to the VFD with all
local keypad control signals being inactive. When the Pump Station is selected to L ocal mode
and the VFD is in Auto, the VFD it will be controlled via a local potentiorneter and the VFD
keypad signals will be inactive.

The following VFD signals will be connected to the pump station RTU:

s . “VFD Warning” RTU digital input signal: this signal will be on when the VFD is powered up and
one of the non-essential faults in the VFD is detected. Some of the non-essential faulfs are:
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- Mains Imbalance,

- Overvoltage or Undervoltage,

- Inverter Overloaded;

- Motor Thermal Overload;

- Motor Thermistor Fault;

- Overcurrent;

- Refer to page 157 of the VLT 6000 Series Design Guide or Page 108 of the _
VLT6000 operating instruction for the full list of signals that causes VFD Warning
signal to be on.

When the VFD Warning signal is detected, the VFD will try to run the pump at a reduced load
to let the motor to recover from the fault conditions without stopping it. If the fault does not
clear within a time period set in the VFD, then the pump will be tripped by the VFD and the
“VFD Ready” RTU input signal will be off. '

[ R T

= e ~ “VFD Ready” RTU digital input signal: this signal will be 6n when the VFD is powered up and ~
the following conditions are not present:

- one of the VFD Warning signals listed above has not tripped the pump;
- One of the VFD essential faults has not been detected. The VFD essential faults
are: - Earth Fault;
- Switch Mode Fault;
- Short Circuit;
- Auto-optimisation not OK;
- Heat-sink Temperature Too High;
- Motor Phase Failure;
- Inverter Fault
If any one of these essential faults are detected, the VFD will stop the pump and the “VFD
Ready” RTU input signal will be off.

e “VFD Auto mode Selected” this signal will be on if the drive is selected to Auto on the keypad
and is ready for remote control; _

e “VFD Running” this signal will be on when the drive is running;

e “VFD Running Speed” RTU analog input signal will provide 4-20mA VFD running Hz to the
RTU;

o When selected to Auto mode, each Variable Frequency Drive speed will be controlled via an
analogue output from the RTU. The pump operating speed will be set by the RTU as explained
in Section 3.3.2.5.

A VFD will be available for RTU control if the “VFD Ready” and “VFD Auto Selected” signals are
on.

The pump “VFD Not Ready” fault will be unlatched and the pump will become available for RTU
control if any of the following conditions are true:

1. The pump VFD Not Ready fault condition is reset (VFD Ready RTU input signal
active) and the local reset push-button is pressed.

2. The pump VFD Not Ready fault condition is reset (VFD Ready RTU input signal
' active) and a reset is issued from the operator workstation.

3. The pump VFD Not Ready fault condition is reset (VFD Ready RTU input signal
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active) and the Pump VFD Not Ready reset delay timer in the RTU times out. This
will be indicated by the pump VFD Ready auto reset flag being active.

When the pump VFD faults, the VFD Auto reset timer wilf start. The VFD Auto reset timer is used
to allow a preset time to pass before unlatching the fault. Meanwhile the RTU may block the reset
operation based on the number of “VFD Not Ready”™ conditions exceeded the limit (refer to
Section 3.2.1.8).

For conveniénce, when the soft starters were replaced be the VFDs, the motor line contactor and
thermal overfoad were left in circuit on the line side of the VFD. The contactor now provides safety
isolation for the motor circuit when the Emergency Stop or Local Control Switch is operated.

3.2.1.5 No Pump Failure Signal is On

if a “Pump Failure” signal is detected from the site, an alarm will be generated after a pre-defined
- lime.period has elapsed. This will make the pump unavailablesfor-RT-U:control. The alarm will bg ===~
' monitored at the Newstead Central Control Room.

3.2.1.6 No Pump Thermal Overload Count Exceeded

The maximum number of times an overlcad is permitted to reset in any 8 (eight) hour period is
selected by the operator from the master station. The selection shallbe 0,1, 2, or 3 {(e.g., if Ois
selected, the pump shall lockout on the first overload). If the fault count gets upto the selected
limit, a fault count exceeded flag will be set. This will lockout the pump and will make it unavailable
for RTU control. The pump lockout will be cleared if one of the following conditions are met:

1. The Local pump fault reset push-button is pressed;

2. The Remote pump Fault reset is issued from the operator workstation,

3.2.1.7 No Pump Thermistor Fault Count Exceeded

The maximum number of times a thermistor is permitted to trip and be re-set in any 8 (eight) hour
period is selected by the operator from the master station. The selection shallbe 0, 1, 2, or 3
{e.g., if 0 is selected, the pump shall lockout on the first trip). If the fault count gets upto the
selected limit, a fault count exceeded flag will be set. This will lockout the pump and will make it
__unavailable for RTU control. The pump lockout will be cleared if one the following conditions are
met: '
1. The Local pump fault reset push-button is pressed;

2. The Remote pump Fault reset is issued from the operator workstation.
3.2.1.8 No Pump VFD Fault Count Exceeded '

The maximum number of times a VFD Not Ready signal is permitted to trip and be re-set in any 8
(eight) hour period is selected by the operator from the master station. The selection shall be 0, 1,
2, or 3 {e.q., if 0 is selected, the pump shall lockout on-the first trip). If the fault count gets upto the
selected limit, a fault count exceeded flag will be set. This will fockout the pump and will make it
unavaifable for RTU control. The pump lockout will be cleared if one the following conditions are
met:

1. The Local pump fault reset push-button is pressed;
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2. The Remote pump Fault reset is issued from the operator workstation.

3.2.1.9 Pump Well Not Flooded

The sump pump shall start when the high level probe is reached. A sump pump running warning
shall be initiated and displayed on the operator workstation. The sump pump shall continue to run
until the level falls below the low level probe.

Both main pumps shall be locked out in the event of the pump well flooding. This is activated by a
level probe at the pump well sump. Pump well flooding also initiates an alarm. The pump lockout
condition can only be cleared by pressing the LOCAL RESET pushbutton at the switchboard.

3.2:1=10~=Pump Emergency Stop Not Operated S s

Upon detection of the operation of the pump EMERGENCY STOP pushbutton via RTU digital
input, the Pump Emergency Stop Flag will be latched on and the pump will be unavailable. If the
station is in REMOTE, 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. .

Refer to DSDDS for more details and control algorithm.

3.2.1.11 No Pump Reflux Valve Failed Signal On

The RTU will monitor the pump reflux valve microswitch digital input when the pump is both
running and stopped.

The reflux valve microswitch contact states will be as follows:

Pump Stopped - Reflux Down & Reflux Microswitch Contact CLOSED
Pump Running - Reflux Up & Reflux Microswitch Contact OPEN

On pump startup, an RTU reflux microswitch timer of 30 seconds shall be started. If the reflux
valve fails to open within this time period, then the reflux valve fail to open flag will be latched on
and the pump shall stop and become unavailable for RTU control. If a pump is running, and the
reflux valve closes, and remains closed for 30 seconds, then the reflux valve fail to open flag,
will be latched on and the pump shall also immediately stop and become unavailable for RTU
control.

If the pump reflux fails to open, the pump reflux fail to open delay reset timer will start. The Pump
Reflux Valve Fail To Open fault will be unlatched if any of the following three conditions are true:

1) The local reset pushbutton is pressed
2) A reset from the operator workstation occurs
3) The pump reflux fail to open delay reset timer times out. This will be indicated by

the pump reflux fail to open fault auto reset flag being active.
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If a pump stops and the reflux valve fails to close within a set time period, only an alarm “Pump
Reflux Valve Closing Fault” flag will be generated on the operator computer. This condition will not
cause the pump to become unavailable for RTU control. The closing fault will be cleared based on
conditions 1 and 2 above.

3.2.1.12 No Pump Reflux Valve Failed Count Exceeded

The maximum number of times the reflux valve is permitted to trip in any 8 (eight) hour period is
selected by the operator from the master station. The selection shall be 0, 1, 2, or 3 (e.g., if O is
selected, the pump shall lockout on the first trip). If the fault count gets upto the selected limit, a
fault count exceeded flag will be set. This will lockout the pump and will make it unavailable for
RTU control. The pump lockout will be cleared if one the following conditions are met:

1. The Local pump fault reset push-button is pressed;

"‘ 2.  The Remote pump Fault reset is issued fllém the operator workstation.

3.2.2 Pump Start / Stop Sequence

The pump individual control function monitors any request for the pump to start and/or stop. This
results in the issuing of a start or a stop control to the pump.

The duty/l.ag configuration will now allow one or both pumps to operate.

The primary duty pump will start if ail the following conditions are true:

1) the pump is available for RTU control
2) the pump is not locked out
3) 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 available RTU control

When the station is switched to local, any running pump will be stopped and the RTU will perform
no automatic pump controls until the station is returned to remote.

With the station in local, the pumps can be started via the "Start" pushbutton. The pump will run
only while the "Start" pushbutton is pressed.

The start-up sequence for a pump will be executed in the following manner:

=  Wet well level transmitter signal reaches an intermediate value or in local and the Start button
is pressed. _

» Check that the isolating contactor is closed, if not then energise the contactor closing relay.

1.1.1.1 After a time delay of 10 seconds, energise VFD Run/Stop relay. The VFD ramps to

minimum running speed (set within the PLC NOT the VFD) in O - 20 secs, VFD running relay

changes state to indicate the pump is running. Set VFD fail to ramp timer at 30 secs delay

(initially). ‘

* Reflux Valve Limit Switch delay timer (0 - 35 secs) is energised.
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= [fthe Reflux Valve Limit Switch breaks before Reflux Valve Limit Switch delay timer expires,
then the energised run relay remains energised.
= Pump running light on local panel is energised and hours run meter is started.

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

=  Wet Well Level is at its common stopping point or in local and the Stop button has been
pushed _ :

De-energise VFD Run/stop relay, VFD deceleration is initiated.

Start reflux timer (0 - 60 secs) delay.

Once the VFD has ramped down to 0 Hz, the VFD running signal will be inactive.

Run light on local panel is de-energised and hours run meter is stopped.

Note: for normal stop mode of operation the Contactor will remain closed after the stop sequence
is completed. ' :

The Emergency Stop sequence for a pump will be executed i thé following manner:

» Local Emergency Stop push-button is pressed.

= This will open the LINE Contactor via its hard-wired circuits.

= De-energise VFD Run/stop relay, VFD deceleration is initiated but pump will coast to a stop.
* Run light on local panel is de-energised and hours run meter is stopped.

3.2.3 Pump Abnormal Operation

If the RTU is not available, the pump station will not be operational. In case of emergency with the
RTU down, electrician (only) may operate a pump locally, by bridging the line contactor close
control circuit and then selecting the VFD to Local mode on its keypad this will allow the VFD to be
started via its start button on the keypad.

3.3 RTU Functionality

3.3.1 RTU Alarms and Calculations
The following is a summary of the alarms and calculations performed in the RTU:

Station Power Fail Alarm

RTU Power Fail Alarm

RTU Low Battery Alarm

Wet Well Level

Wet Well Volume

Wet Well Monitor

Wet Well Inflow And Inflow Integration
Wet Well Overflow Volume

Wet Well Surcharge Probable Alarm
10. Wet Well Surcharge Imminent Alarm
11. Wet Well Surcharge Occurrence Duration And Alarm
12. Flow Rate Conversion

13. Delivery Flow Rate Monitor

14.  Flow Rate Integration

©COINOOPAEWON =
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15. Pressure Measurement Conversuon o
16. Delivery Pressure Monitor '
17. Pump Availability
18.  Pump Running
19. Pump Number Of Starts . .
20. Pump Hours Run . - . =~ . ' o N
21, Pump ThermaI"OverIoad
22 . Pump Thermistor Fault =....~
23.  Pump Reflux Valve Fallure o
24, Pump Variable Frequency Drive Warnlng
25, Pump Variable Frequency Drive Not Ready '
26. Pump Emergency Stop
27. Pump Lockout Due To Pump Well Flooded
28. Plant Availability Index for Pumps
29.  Plant Utilisation Index for Pumps
30. Hydraulic Power Consumption
2 31 --Electrical Power Consumption . R
32. Motor Current Monitor
33. Motor Power Monitor
34. Motor Efficiency
35. Pump Not in Auto Mode
36. .  Pump Running Speed
37. Pump Speed Control

'

A brief description of each item is given below. For full functional description and control algorithm
of each of these alarms or calculations refer to DSDDS document. The items shown in /falics are
new modifications and their functional description is given in full.

3.3.1.1 Station Power. F_ail Alarm: (Refe_r te Section 3.2.1.1);
3.3.1.2 RTU Power Fail Alarm
When a "RTU Power Failure” (derived from battery charger input under voltage) signal is detected

from the site, an alarm will be generated after a pre-defined time period has elapsed. The alarm
will be monitored at the master station.

3.3.1.3 RTU Low Battery Alarm

When a "Battery LOW" signal is detected from the RTU battery, an alarm will be generated after a
pre-defined time period has elapsed. The alarm will be monitored at the master station.

3.3.1.4 Wet Well Lével

The Wet Well level is derived from the standard 4-20mA analogue signal scaled in MAHD (Metres
Australian Height Datum). For every level probe signal, the level input is validated and latched at
the 4-20mA boundaries for display purposes.

The level readings will be clamped' and alarmed at the minimum and maximum levels of the level
probe with a preset percentage variance. A level average figure will be calculated over a 5 by 5
second sampling periods. :
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3.3.1.5 Wet Well Volume

The Wet Well Volume is derived from the Wet Well Level. The level is compared against an
~ adjustable look up table that derives a volume based on level segment entries.

3.3.1.6 Wet Well Monitor

| The filtered wet well level will be checked for operator adjustable limits. At RTU initialisation the
- limits will be set to default values stored in the RTU.

3.3.1.7 Wet Well Inflow And Inflow Integration

Flow into the wet well will be calculated using the wet well level. From the wet well level signal and

using provided constants, the storage value (in cubic metres) for any wet well level can be

determined. At constant specified periods an increase in storage capacity will be calculated for
_that period. The increase will be converted to litres per minute inflow value. This calculatlon will

During times when a pump is operating, and for a defined period after the pump has stopped, the
inflow will be kept constant at the value prior to the pump operation.

The measured inflow shall be .integrated to give cumulative total, in kiloLitres (kL), of the flow
through the sewage system site. The daily flows shall be used in reports.

Integration of the flow during periods where the Wet Well Level signal is determined to be invalid
will use a zero value for Flow Rate.

3.3.1.8 Wet Well Overflow Volume

The overflow volume shall be calculated during the overflow incident from the time that the level is
above the overflow level and from the look-up table relating the volume flowing through the
overflow to this height. The overflow volume shall be recorded for use in reports.

The overflow volume calculation shall be performed every 5 seconds when a surcharge is
occurring.

3.3.1.9 Wet Well Surcharge Probable Alarm

A "surcharge probable" alarm for each wet well level will be generated when the predicted time to
overflow is 30 minutes or less. For a particular wet well, the alarm calculations shall be initiated
when the level in the wet well is above the highest pump cut-in level and shall be reset when the
level falls below this level.

The rate of change in level shall then be calculated over a rolling 5 minute period.
From the actual level in the wet well, the overflow level and the rate of change of level, a predicted
time to overflow shall be calculated. If this time is less than 30 minutes, an alarm shall be

generated.

This alarm shall be used to initiate an indication on the detail page of the time of day when the
predicted surcharge will occur (ie. time of day of alarm plus predicted time until surcharge).
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3.3.1.10 Wet Well Surcharge Imminent Alarm

A "surcharge imminent" alarm for each wet well level will be generated when the "Surcharge
Imminent” level switch, mounted 300mm below the overflow level is activated.

Note that the Surcharge Imminent Alarm is not raised if a Wet Well Calibration is in progress
(refer to Section 3.3.2.3). This is due to the Calibration using the Surcharge Imminent Electrode
as the sequence terminator.

Once activated, an alarm dead band shall maintain this alarm active for a minimum period of ten
(10) minutes.

3.3.1.11 Wet Well Surcharge Occurrence Duration And Alarm

A surcharge occurs when the sewage level is at or above a level 25mm below the overflow level.

Once this alarm has been activated, an alarm dead band shall maintain this alarm for a minimum

period of ten (10) minutes.
The surcharge incident duration shall also be calculated. The duration of a surcharge incident
shall be defined as the time from which a "surcharge occurring” alarm becomes active until the

same alarm becomes inactive. The beginning time and the end time of the surcharge incident
shall be recorded for use in reports.

3.3.1.12 Flow Rate Conversion

The flow rate is derived from standard 4-20mA analogue signal scaled in litres per second (L/sec).
For every flow meter signal, the "Flow Rate Conversion" is performed to get the equivalent flow
rate in kilolitres per day (kL/day).

Flow rate readings will be clamped at the minimum and maximum flow rate of the flow meter
range with a preset percentage variance.

3.3.1.13 Delivery Flow Rate Monitor

The Delivery Flow Rate Alarm function will monitor flow rate signal from Delivery Flow Meter. Flow
meter signals exceeding alarm limits will cause alarms to be generated.

Flows which are calculated from pump characteristics shall not be alarmed.
Separate high and low alarms shall be provided for each single and parallel pump combinations.

Example, for a Two-Pump System

For Flow Meter X, the alarm limits used are:
i) with one Pump running alone: One Pump - High Flow Limit, and
: One Pump - Low Flow Limit,

i) with two Pumps running: Two Pumps - High Flow Limit, and
' Two Pumps - Low Flow Limit,

The alarming for flow meter shall be inhibited when there are no pumps running to avoid nuisance
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alarms.

When any one pump, begins to run or stop, the Flow Meter Inhibit Alarm Timer ( set to 30 secs)
shall begin timing. The alarming for flow meter shall be temporarily inhibited until after this timer
expires.

The Flow Meter Alarm Inhibit Flag will be reset when the alarming for flow meter is inhibited and
set when alarming is activated.

3.3.1.14 Flow Rate Integration

The flow rate from the pump station flow meter shall be integrated to give a total flow reading in
kilolitres (k).

The RTU shall calculate and retain total flow figures, similar to an ordinary flow meter, with
sufficient significant figures for at least one year consumption.

¥

Facilities shall be provided for the operator at the workstation to overwrite the calculated figures to
correct errors. This includes the resetting of the total flow figure to zero.

The system shall also flag "invalid" readings due, for example, the loss of input signal from the
associated flow meter. Invalid flow rate readings will not be included into the integration
calculation. The total flow figure will, however, be flagged as "invalid”.

The volume invalid signal will not be automatically reset after the flow rate signal comes good. All
recorded data for the period that the flow rate input signal was invalid shall be flagged as "invalid"
reading. The invalid signal will be reset after an updated value followed by an overwrite signal is
applied to the volume figure or the volume figure is reset to zero.

At predefined periods the accumulated volume shall be reset to zero for accumulation calculations
for the next period. (ie. Water flow meters will be reset once a year, where as sewage flow meters
will be reset daily). :

The flow integration shall be performed every 5 seconds.

3.3.1.15 Pressure Measurement Conversion

The Pressure Measurements Conversion will calculate the equivalent pressure in kiloPascals
(kPa) and Metres Above Australian Height Datum (MAHD). The field input shall be read as kPa.

Pressure readings will be clamped at the minimum and maximum pressure readings for the
pressure gauge range with a preset percentage variance.

The pressure in kPa is req'uired to be converted to Meters Water Gauge (MWG).

Conversion to MWG

Pressure kPa is converted to MWG by dividing by a conversion factor.
Pressure (MWG) = Pressure (kPa)/ k

Where: - Pressure (kPa) is the engineering units signal from the pressure transmitter in kPa units.

G:\CNPMSS\Officer Directory\CMBW\Kooringal\FUNKOOR.doc 02/08/00

Q-Pulse Id TMS931 ‘Active 10/12/2014 Page 42 of 231



SP019 Centenary Highway Westlake SPS OM Manual

7

Q-Pulse Id TMS931 Active 10/12/2014 Page 43 of 231




SPO19 Centenary Highway Westlake SPS OM Manual

Professional Services — Engineering ' 21

Centenary Hwy (SP19) Functional Specification

- Pressure (MWG) is the pressure in meters water gauge.
- k is the kPa to MWG conversion factor of 9.803.

Conversion to MAHD

The pressure MAHD is calculated by adding the elevation value of the pressure transducer to the
pressure measurement:

" Pressure (MAHD) = Pressure(MWG) + Ep(MAHD)

where: - Pressure (MWG) is the pressure in metre unit.
- Ep(MAHD) is the elevation of the pressure transducer
- Pressure(MAHD) is the pressure in MAHD unit

3.3.1.16 Delivery Pressure Monitor

Pl The Delivery Pressure Alarm function will monitor pressure signals from Delivery Pressure meter.
Pressure signals exceeding alarm limits will cause alarms to be generated.

Separate high and low alarms shall be provided for each single and parallel pump combinations.

Example, for a Two-Pump System

For Pressure meter X, the alarm limits used are: »
i) with one Pump running alone: One Pump - High Pressure Limit, and
One Pump - Low Pressure Limit,

i) with two Pumps running: Two Pumps - High Pressure Limit, and
Two Pumps - Low Pressure Limit,

The alarming for pressure meter shall be inhibited when there are no pumps running to avoid
nuisance alarms.

When any one pump begins to run or stop, the pressure Inhibit Alarm Timer ( set to 10 secs) for
the pressure meter shall begin timing. The alarming for the pressure meter shall be temporarily
inhibited until after the time expires.

The Pressure Alarm Inhibit Flag will identify the alarming inhibited period. The Pressure Alarming
Enabled Fiag will identify when alarming is required (ie. a pumps is running).

3.3.1.17 Pump Availability (Refer to Section 3.2.1.);

3.3.1.18 Pump Running

The Pump Running function will determine whether a particular pump is running or stopped by
monitoring the Pump Variable Frequency Drive "VFD Running” digital input.

The function will set the pump running flag if the pump is running or reset the same flag if the
pump is stopped.
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3.3.1.19 Pump Number Of Starts .~ ..
This function is NOT required at Kooringal Dril}e as the starters are VFD's.

‘The Pump Number Of Starts function W|lI monitor and calculate the number of pump starts that
have occurred since reset. - L . o g

A pump, when selected-in remote is only permltted 12 starts within any 1 hour penod To ensure
this limit is not exceeded, the pump will not be permitted to start again for five (5) minutes after the
pump completes a full start-up sequence Th|s wnII ensure that only a maximum of 12 pump starts .
can occur for each pump every hour

In the event of a surcharge, or the pump being selected is in LOCAL, this lockout will be disabled
aIIowmg the pump to start. :

3.3.1. 20 Pump Hours Run:

The Pump Hours Run function will monitor the number of hours that is run by a pump.
3.3.1.21 Pump Thermal bveﬂoad (l?efer .to Section 3.2.1 .2);

3.3.1.22 Pump Thermistor Fault (Refer to Section 3.2.1 3);

3.3.1.23 Pump ,Reﬂwt Va'lve Failure (l?efer to Section 3.2.1 .12');.v

3.3.1.24 Pump Variable Frequency Drive Warning (Refer to Section 3.2.1.4);
3.3.1.25 Pump Variable‘FreouenCy ‘Dn',ve Not Re'aoy (Refer to Section 3.2.1.4);

3.5.1 .26 Pump Emergency Stop (Refer tovSection 3.2..1 A 1.);

3.3.1.27 Pump'Lockout Due.To Pump Well Floocted tRefer to Section 3.2.1.10);

3.3.1.28 Plant Availability Index for Pumps '

A progressive monthly plant availability index shall be calculated for each group of functionally
related plant. An item of plant is said to be "available” whenever normal operation is possible, i.e.,
when the following conditions are true :

1- the equnpment is ava|IabIe for normal operation (ie not local, power available and no
tripped faults). - .
2- the equipment is not Iocked out and a request to operate has been made.

For_each item of plant, including sewage pumps, and remote controlled valves, the times and
dates of changes in the "plant-availability" shall be recorded for use in the calculation of a plant
availability index. : '

NOTE: The time and date of changes in the "plant availability" will be stored in an analogue
history buffer at the master station. A process called "histproc” will handle this functionality.
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At any instant, percentage availability "A" shall be given by:
A = ( Capacity Available / Capacity Installed ) x 100

The plant availability index shall be the progressive mean of "A" above, reset at the beginning of
every month.

A low priority "station outage” alarm shall be produced and used to initiate reports when the plant
availability for the group of functionally related plant falls below an operator adjustable minimum
percentage..

The intention is that the alarm should indicate when insufficient plant is available for normal design

operation. For example, in a site with three pumps where one is normally for Lag, the alarm
shall be initiated when the plant availability is less than 2/3.

777 3.3.1.29 Plant Utilisation Index for Pumps

A progressive monthly plant utilisation index shall be calculated for each group of functionally
related plant. An item of plant is said to be "utilised" when it is operating normally, i.e., pump is
on-line or running.

At any instant, the percentage utilisation "U" shalt be given by:

U = (Capacity Operating / Capacity Installed) x 100

The plant utilisation mdex shall be the progressive mean of "U" above, reset at the beginning of
every month.

3.3.1.30 Hydraulic Power Consumption

The Hydraulic Power Consumption will be used to calculate Motor Eff iciency as explalned in
Section 3.3.1.33.

Daily hydraulic power consumption shall be calculated for each single pump from the product of
pressure and flow as follows:

Ph=K*Fe*M*dT

where: Ph - the hydraulic power consumption (kWHTr)

Fe - the pump delivery flow rate (L/S) derived (see "Flow Estimation”)

M - the differential pressure generated by the pump (see "Differential Pressure" over
leaf)

K - an estimated constant derived from the pump test characteristics relating the
product of F * P to power (kW)

dT - the number of hours in the integration period (24 hrs)

In order to calculate the hydraulic energy supplied by a pump, it is necessary to measure the
differential pressure (M) and the estimated generated flow (Fe).

Flow Estimation; Fe
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When a pump is operating singly, the flow used in the efficiency calculation shall be the measured
flow from the flow meter signal.

When pumps o'perate in parallel, the flow for each pump shall be estimated according to the ratio
of the nominal capacity of an individual pump to the total nominal capacity of all operating units:

Ct=Cn+Cn+1+ ..
Fen=(Cn/Ct)*Ft

Fen+1=((Cn+1)/Ct)*Ft

where: Cn - nominal capacity of pump n
Ct - total nominal capacity of all pumps operating in parallel
Fen - estimated flow generated by pump n
pm— e Ft - flow signal measured from the flow meter when™""— "~

all pumps are operating in parallel

Differential Pressure, M

The differential pressure can be calculated using pump delivery pressures less pump suction
pressure:

M = DeliveryPressure - SuctionPressure
- Or -

M = DeliveryPressure - ReservoirLevel(MAHD)
- Or -

M = DeliveryPressure - WetWellLevel(MAHD)

where: M is the differential pressure generated by the pump

The calculations shall not be carried out when a pump is not operating i.e., the last calculated
value shall be retained as the current value.

It shall be possible for the operator to readily adjust calculations and constants. Adjustments
would, for example, be required when a pump is replaced or overhauled.

3.3.1.31 Electrical Power Consumption

The Electrical Power Consumption calculation will work out the electrical power consumption of
each pump. Power consumption shall be calculated using the motor kW readings and by
integration over the operating time.

Pe=P*dT
where: Pe - the electrical power consumption (KWHr)
P - power (kW) reading
dT - the number of hours in the integration period Daily electrical power consumed for

each single pump shall be calculated.

The calculations shall not be carried out when a pump is not operating i.e., the last calculated

G:\CNPMSS\Officer Directory\CMBW\Kooringal\FUNKOOR.doc 02/08/00

Q-Pulse Id TMS931 Active 10/12/2014 Page 47 of 231



SPO19 Centenary Highway Westlake SPS OM Manual

Professional Services — Engineering 25

Centenary Hwy (SP19) Functional Specification

value shall be retained as the current value.

It shall be possible for the operator to readily adjust calculations and constants. Adjustments
would, for example, be required when a pump is replaced or overhauled.

3.3.1.32 Motor Current Monitor

The Motor Current sequence will monitor the motor current signal and generate appropriate
alarms. High and low alarms ‘shall be provided for each motor current monitored.

Alarms shall be inhibited when the pump is off. Alarms shall also be inhibited for a given period of
time after the pump starts running.

Each pump will have individual operator adjustable time delay period initially set to 30 seconds.

: 3.3.1.33 Motor Power Monitor e s

The Motor Power function will monitor the motor power (kW) signal, perform signal filtering, and
generate appropriate high and low alarms for each pump.

Each single and parallel pump combinations have separate upper and lower alarm limits.

The alarming for a given pump, shall be inhibited when the pump stops running. The high and low
alarm flags shall not cause any control action to be initiated, e.g., stopping a pump already
running. '

When another pump starts to run, the Pump Power Inhibit Alarm Timer ( set to 30 secs) for the
operating pump shall begin timing. The alarming for pump pmpX shall be temporarily inhibited
until after the timer times out.

The Pump Power Alarm Inhibit Flag will be set when the alarming for pump is inhibited and reset
when alarming is activated.

3.3.1.34 Motor Efficiency

The motor efficiency will be calculated as the ratio between the hydraulic power consumption, Ph,
over the electrical power consumption, Pe, measured over the same period of time:

Ph
Ee= ---x100
Pe
where: Ee - percentage motor efficiency
Pe - electrical power consumption
Ph - hydraulic power consumption

Separate efficiency calculations shall be carried out for each pump.
3.3.1.35 Pump Not in Auto Mode (Refer to Section 3.2.1.5);

3.3.1.36 Pump Running Speed
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Each pump VFD will provide a 4-20mA analog input to the RTU to indicate the pump running
speed. The RTU will transfer this signal to Newstead for monitoring purposes.

3.3.1.37 Pump Speed Control

When the pumping station is in Remote mode, the pump speed will be controlled by the RTU as
explained in Section 3.3.2.5. :

When the Selector Switch is in Local, the pump speed will be controlled by the speed
potentiometer as in Section 3.3.25 & 3.2.1.4.

3.3.2 RTU Controls and Sequences

The following is a summary of the controls and sequences performed in the RTU:

R e - I 2 . —=

Slte Attentlon Alarm

Cathodic Protection Test Sequence

Wet Well Level Instrument Calibration Check
Pump Duty Selection

Pump Station Control

Pump Individual Control

Pump Status Indication Lamp

Chemical Dosing Pumps

Chemical Dosing Pumps (Other Site)

©CXNOO WD =

Refer to DSDDS Section 3.2 for details of each control or sequence. Presented below are a brief
description of each item and its functionality.

3.3.2.1 Site Attention Alarm
The site has been provided with an "attention alarm” and a local "acknowledge'" pushbutton.
Operators shall be able to initiate and cancel the "attention alarm” from the detail displays at the

workstation. Officers on site will be required to contact the relevant control room by radio or
telephone when they see the alarm.

Once activated, the attention alarm shall remain on for an operator adjustable period (initially set
to 15 minutes) and then reset automatically if not already reset by the control room operator or by
the operation of the local "acknowledge" pushbutton.

3.3.2.2 Cathodic Protection Test Sequence

The Cathodic Protection Test Sequence will control the cathodic protection equipment and
monitor its performance.

The monitoring and control sequence shall be as follows:
a) The digital input "CP door”" shall be continuously monitored and

logged upon a change of state. The digital input "CP power
available" shall be continuously monitored and, upon change of
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state, logged and alarmed, . .

b) The rectifier voltage and current shall be continuously monitored
and alarmed and logged if the values are above or below alarm
limits. These alarm limits shall be readily adjustable by the
operator from the control page.-Upon the above alarm being . s
initiated, the rectifier unit shall be de-energised via the digital
output "De-energise CP rectifier unit", until the local or remote
reset is activated. L :

c) At predetermined times, selectable by the operator from a control
set-up page on the workstation, a test sequence shall be initiated.
It shall also be possible to initiate a sequence at any time by
"manual” selection. It is likely that the sequence will be

" initiated no less frequently than once a month or more frequently
than once every 12 hours, i.e.

12 hours <= time between test sequences <= 1 month. =

d) When the test sequence is initiated, the digital output "Connect CP
reference electrodes"” shall be energised. After this relay is
energised, the reference electrode "on potential” voltages shall be
monitored, logged and alarmed if the values are above or below
alarm limits. These alarms shall be readily adjustable by the
operator from the control page.

e) Upon completion of the above and after a time delay of one second,
the digital output "De-energise CP rectifier unit" shall operate,
causing the reference voltage to decay. After an operator
adjustable time delay, of between 0.1 and 60 seconds, the analog
"off potential” shall be monitored, logged, and alarmed if the
values are above or below limits. Theses alarm limits shall be
readily adjustable by the operator from the control page.

f) After the completion of the above, the relay "Connect CP reference

electrodes" and relay "De-energise CP rectifier unit" shall
de-energise and the sequence returns to the start.

3.3.2.3 Wet Well Level Instrument Calibration Check

The controls for each sewerage pumping station shall include a Wet Well "Calibration Check"
sequence. This sequence is used to check the validity of the level probe reading.

The sequence shall either be initiated remote manually (by an operator) or automatically (ona
monthly basis at predetermined times and dates). The automatic start of the calibration shall still
‘require operator confirmation before starting; this is to cater for wet weather conditions.

It shall be possible for the operator to readily inhibit automatic and manual operation.

On,(;e a calibration check is initiated, the fd!_lowing shall occur;

1) The sequénce shall noi start until the wet well level reaches the lowest pump stop
level and all pumps have stopped.
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2) Normal controls and related level alarms shall be inhibited and the pumps shall be
stopped.
3) The level in the wet well will increase until the "surcharge imminent” electrode is

reached. The level of the wet well shall be recorded at this point and compared with
the known level of the "surcharge imminent" electrode. An alarm shall be generated
if the level is not within 25mm of the surcharge electrode level.

4) The pump or pumps shall start.

5) A short time delay shall be allowed for the level to fall during which time normal
level alarms shall remain inhibited.

6) Control and associated alarms shall then return to normal.

During the calibration the following actions can take place:

1) The operator can inhibit / stop the calibration sequence.

2) If a site worker switches the pumps to local mode while the calibration sequence is
in progress, the sequence is suspended.

3) The operator is notified of the suspension. Once the pumps have returned to
remote mode the calibration shall restart from the beginning of the sequence, only
after acknowledgment from the operator.

4) If the duration of a calibration sequence exceeds 8 hours the operator shaii be
notified.

3.3.2.4 Pump Duty Selection

The Pump Duty Selection function will monitor the availability of both pumps and control the
rotation of the pumps so that the Duty Pump is rotated every time the current Duty Pump starts
and then eventually stops. It is also rotated whenever the duty pump is unavailable.

The true duty pump will be known as "Duty Pump”. The second operational duty pump will be
known as "Lag Pump”.

3.3.2.5 Pump Station Control :

The pump station can operate in two modes as follows:

o Remote (Auto Mode), and

o Local Manual.
These modes are selectable via a selector switch mounted on the switchboard. When Remote is
selected, the control of the pump station will be based on the current state of the sewage wet well
level with the station operating on a duty/Lag configuration.

When the pump station is in Remote mode, remote manual operations are also available to the
Newstead operators and a pump can be started or a running pump can be stopped.

When the pump station is in Local mode, any of the pumps can be started or stopped via local
start/stop push-buttons mounted on the switchboard in combination with the manual speed
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potentiometer.

3.3.2.5.1 Pump Station Auto Control :

Control of the pump station will be based on the current state of the wet well level with the pumps
operating on a Duty/Lag configuration. Under normal conditions, with the wet well rising and the
wet well level and flow signals valid, the site will pump in a combination of level and flow control
affected by a Proportional/Integral/Derivative (P.1.D) Controller that will reside in the RTU.

In the event of a failure of the wet well level probe, all pumps will immediately stop.

The set points will be as follows:

60l/sec?
140 l/sec?

Minimum speed =28 Hz
Maximum speed = 31 Hz

1

Minimum flow = 60 l/sec?
Maximum (station) flow =140 l/sec?

9.530 m Probable Slab Level

9.277 m Probable Probe suspension level

Probe length 9.500 m

3.000m | 100% 2777 m Probe upper range 20mA
0.000m | 0% -0.223m Probe lower range 4 mA

Probe length 9.500m
2.663m 88% | 2.440m Surcharge |
2.370m 79% 2.147m Surcharge Imminent Alarm
2.323m 77% 2.100m Start lag pump.

At the same speed as the lead pump..

2.223m | 74% 2.000m The PID output will have reached 100 % ie the lead
' pump is running at 50Hz.
2.023m | 67% 1.800m Set Point. Invert level of inlet pipe-work in wet well
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1.923m 64% 1.650m Start duty pump at minimum speed.

PID control is enabled after a delay of 45 sec. This
enables the flow to stabilise and acts as an anti -
integral wind-up function. Once activated this
remains in activation until the pump stops

1.473m | 49% 1.250m Stop Lag Pump
0.450m 15% 0.227m Stop duty pump
(BWL)

The lead pump will be requested to start at minimum speed (this speed will be a set constant and
will be used in all Auto PLC controlled conditions as the pump minimum speed.) when the wet well
level exceeds the start duty pump level.

The pump will continue to run at minimum speed until a delay period expires to allow for
stabilisation. The set point shall be the PID control level.

A wet well level PID control loop shall cascade to a flow PID control loop where the output of the
level loop controller shall be the set-point for the flow loop controller.
Pump speed shall be capable of varying from minimum speed to maximum speed.

The modulating PID control will continue until the stop duty pump level is reached.

Should the leve! rise to the lag pump start set point the lag pump shall start. The flow controller
shall then control both pumps at the same speed determined by the calculated PID speed.

Both pumps will continue to run until the wet well level drops to the Stop Lag Pump level Set point
for a time period (initially set to 30 seconds). At this point the lag pump wili stop. The lead pump
will continue to run as described above.

3.3.2.5.2 Maximum Station Flow :

The station output flow will be limited when either 1 or 2 pumps are operating to the “Maximum
Station Flow” value. '
The “Maximum Station Flow” value will be determined on site based on the pump capabilities. |

Note: 2 pumps operating together and delivering “Maximum Station Flow”:

1. Are more efficient than 1 pump operating at the extremity of its pump curve. (The input power
to output work ratio is better)

2. lIsless likely to cause the pumps to cavitate and therefor wear or damage the impellor.

3. Will only occur in when one pump would be required to run for an extended period of time.

3.3.253 Surcharge imminent electrode:

Surcharge imminent electrode:
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On activation of the surcharge imminent electrode

the lead pump will start, a surcharge imminent alarm shall immediately be sent to the operator.
This function while active shall override the wet well control.

The lead pump will operate at 100% speed until the surcharge imminent electrode goes inactive
and has been inactive for a time period (initially set to 3 minutes).

In Remote mode, "Time" controls shall also be provided to enable pumps to be started or stopped
according to the time of day. For example, time restrictions will apply to automatic pump operation
during ENERGEX peak periods. A "Start Time Control" will be issued prior to the peak period time
to ensure that the wet well is empty just prior to the start of the period.

Likewise, prior to the end of the peak period, any pumps operating will be stopped to try and have
— - the wet well as full as possible. If correctly calibrated, pumping will-resume once.in_.the. ENERGEX__
‘ off-peak period.

Once a sewage pump has been started or stopped from a time controller or remote manual
operation, control shall return to the normal set point profile level control.

Pump start control will be temporarily inhibited while the Wet Well Level Instrument Calibration
Check is in progress (refer Section 3.3.2.3).

Should the current duty pump fail to start, thereby becoming unavailable for RTU control, the Lag
pump shall be available to start immediately based on the wet well level set-points.

3.3.254 Auto Mode Flow Meter Failure:

In the event of a failure of the flowmeter, an alarm shall be generated at the operators SCADA
system. An additional level only PID loop controller shall become the speed control output for the
VFD'’s bypassing the flow loop..

Control shall remain as 3.3.2.5.1.

3.3.255 Slime Stripping:

The Centenary Hwy Sewage Pumping Station does not require any modification to achieve slime
stripping, because the slime stripping flows in the Rising Main occurs when Fortrose Street
Pumping Station operates at the same time. This is a relatively likely event (estimated to occur
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5% of the time during PDWFs). The, capaCIty increase at the Centenary Hwy Sewage Pump/ng
Station will further improve the slime stripping. process in the Rising Main.

3.3.2.6 Pump Individual Control: Refer to Section 3.2.

3.3.2.7 Pump Status lndicatioh Lamp'-

The Pump Status Indication Lamp RTU output w1|| remain steady on |f the pump has completed its
start up sequence and the pump VFD runnlng input is actlve The lamp WI" remain actlve until this
signal becomes inactive.

The pump status indication lamp will flash slow (1 sec on / 1 sec off) if the pump is unavailable for
RTU control. The lamp will cease to flash slow when the pump becomes available for RTU control.

The pump status indication lamp will flash fast (0.3 sec on / 0.3 sec off) if the pump is locked out
due to-the lock out timer not expired. The lamp will cease.to.flash_fast.when _the lockout timer
expires.

' 3.3.2.8 Chemical Dosing Pump (Centenary-Hwy)

This site has been installed with Hydrogen Peroxide dosing equipment. The RTU shall control the
dosing pump via digital output. The dosing pump will operate when any of the main sewerage
pumps are operating.

3.3.2.9 Chemical Dosing Pumps (Other Site)

This site has been installed with Hydrogen Peroxide dosing equipment for Fortrose Street Sewage
Pumping Station. The RTU shall run the dosmg pump via a digital output when the Fortrose Street
Pumping Station is operatmg .

3.3.3 Summary of RTU Generated Alarms

The following alarms will be ‘generated by the RTU and sent to the Newstead Central Control
Room. Most of these alarms are point attributes that are set and reset using handlers in the RTU.
Some, however are actual digital inputs (DIT) and pseudo digital inputs (DIP) allocated a channel
in the RTU. -

Active 10/12/2014

Alarm Description Type
stnXmainsFail Power Fail Alarm DIP
rtuXmainsFail " RTU Power Fail Alarm DIP
rtuXbatteryAlarm . RTU Battery Alarm DiP
wwiXlevellnvalid Wet Well Level Invalid DIP
wwiXhighAlarm Wet Well High level DIP
wwiXlowAlarm Wet Well Low Level DiP
wwliXsurchPrbAlm  Surcharge Probable Alarm DIP

- wwiXsurchimmAlm  Wet Well Surcharge Imminent Alarm DIP
wwiXsurchOccAlm  Surcharge Occurring Alarm DIP
flwXinvalid Flow rate invalid DIP
fliwXlowAlarm Flow rate Low Alarm Flag DIP
flwXhighAlarm Flow rate High Alarm Flag DIP
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flwXvolinvalid Volume Invalid Flag DiP
preXinvalid Pressure invalid flag DIP
preXalarminhibit Pressure Alarming Inhibited DIP
preXlowAlarm Pressure Low Alarm Flag DIP
preXhighAlarm Pressure High Alarm Flag DIP
pmpXthmiFault Thermal Overioad Fault Flag DIP
pmpXthmiReset Thermal Overload Fault Auto Reset Flag DIP
pmpXthmlExcd Thermal Overload Fault Count Exceeded Flag DIP
pmpXthmstrFault Thermistor Fault Flag DIP
pmpXthmstrReset ~ Thermistor Fault Auto Reset Flag DIP
pmpXthmstrExcd Thermistor Fault Count Exceeded Flag . DIP
pmpXrflxOpenFlt Reflux Valve Fail To Open Flag DIP
pmpXrfixOpenRst Reflux Fail To Open Fault Auto Reset Flag DIP
pmpXrflxCloseFlt Reflux Valve Closing Fault Flag DIP
pmpXrflxOpenExcd Reflux Valve Fault Count Exceeded Flag DIP
pmpXVFDFault V. F. Drive Not Ready Flag DIP

“==pmpXVFDExcd V.F. Drive Fault Count Exceeded.Flag DIP

pmpXVFDReset V.F. Drive Trip Auto Reset Flag DIP
pmpXemergencyStp Emergency Stop Pushbutton Fault Flag DIP
pmpXlockout Lockout Flag DIP
pmpXpmpWellFlood Pump Well Flooded Fault Flag DIP
stnXoutage Plant station outage alarm DIP
pmpXcurrLoAlarm  Current Low Alarm Flag DiP
pmpXcurrHiAlarm Current High Alarm Flag DIP
pmpXmotorPwrLoAl Power Low Alarm Flag DIP
pmpXmotorPwrHiAl Power High Alarm Flag DIP
cprXrectVoltLoAl Rectifier Voltage Low Alarm DIP
cprXrectVoltHiAl Rectifier Voltage High Alarm DIP
cprXrectCrntLoAl Rectifier Current Low Alarm DIP
cprXrectCrntHiAl Rectifier Current High Alarm DIP
cprXonPtnILoAl Refr Electrode On Potential Lo Alarm DIP
cprXonPtnIHiAl Refr Electrode On Potential Hi Alarm DIP
cprXofPtniLoAl Refr Electrode Off Potential Lo Alarm DIP
cprXofPtniHiAl Refr Electrode Off Potential Hi Alarm DiP
wwliXcaliFault Calibration Error Alarm Flag DIP
wwiXcaliStrtReq Operator Initiate Calibration Check Request DIP
wwliXcaliFailed Calibration Sequence Failed Flag DIP
wwliXcaliAborted Calibration Aborted Flag DIP
wwiXcaliLocAbort Calibration suspended due to Local Mode switch  DIP
wwiXcaliRemResum Resume Calibration Check after Suspend Rqgst DIP
stnXoperate Duty Pump Required to Operate DIP
pmpXfault Pump Failure Status DIP
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ATTACHMENT 1
DRAWING SCHEDULE

" 486/5/6-S2069 | Darra Branch & Darra Branch Dupllcatlon Sewers Overall Flow biégra‘r'n |
486/5/7-HG001 Switchboard Pump Circuits Power & Metering Schematic (Sht. 1 of 8)
486/5/7-HG002 Sewage Pump No.1 Power & Metering Schematic (Sht. 2 of 8)
486/5/7-HG003 | Sewage Pump No.2 Power & Metering Schematic (Sht. 3 of 8)
486/5/7-HG004 Switchboard RTU Digital /0 Schematic Diagram (Sht. 4 of 8)
486/5/7-HG0O05 | Switchboard RTU Analog I/0O Schematic Diagram (Sht. 5 of 8)
486/5/7-HG006 | Switchboard Equipment and Label Schedule (Sht. 6 of 8)

[IE RSO —

. 486/5/7-HG007

486/5/7-HGO08 | Switchboard Cubicle Construction and General Arrangement (Sht. 8 of 8)
486/5/7-HGO09 | RTU General Arrangement

486/5/7-HG010 | RTU Cubicle Wiring Diagram (Sht. 1 of 2)

486/5/7-HGO11 RTU Cubicle Power Supplies Connection Diagram (Sht. 2 of 2)
486/5/7-HG012 Dry Well Electrical Equipment General Arrangement

486/5/7-HG013 Dry & Wet Wells Plan Electrical Equipment General Arrangement
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ATTACHMENT 2

ELECTRICAL DRAWINGS
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Operating Instructions
Software version: 2.0x

I

C€

These Operating Instructions can be used for all VLT 6000 HVAC
frequency converters with software version 2.0x. The software
version number can be seen from parameter 624, Software version

no.

3
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The voltage of the frequency converter

6 is_dangerous whenever the equipment
is connected to mains. [ncorrect instal-

lation of the motor or the frequency converter may

cause damage to the equipment, serious personal

injury or death.

Conseguently, the instructions in this manual, as

well as national and local rules and safety

regulations, must be complied with.

E Safety regulations

1. The 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 removing motor and mains plugs.

2. The [OFF/STOP] key on the control panel of the
VLT frequency converter does not disconnect
the equipment from mains and is thus not to be
used as a safety switch.

3. Correct protective earthing of the equipment
must be established, the user must be protected
against supply voltage, and the motor must be
protected against overload in accordance with
applicable national and local regulations.

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

5. Protection against motor overload is not included
in the factory setting. If this function is required,
set parameter 117, Motor thermal protection, to
data value ETR trip or data value ETR warning.

":. The function is initialised at 1.0 x rated

i motor 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.

NB!

6. Do not remove the plugs for the motor and

mains supply 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 removing
motor and mains plugs.

. Reliable galvanic isolation (PELV) is not complied

with if the RFI switch is placed in OFF position.
This means that all control in- and outputs can
only be considered low-voltage terminals with
basic galvanic 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 all voltage inputs have been
disconnected and that the necessary time has
passed before repair work is commenced.

M Warning against unintended start

1.

The motor can be brought to a stop by means of
digital commands, bus commands, references or
a local stop, while the frequency converter is
connected to mains.

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

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

A Warning:

Touching the electrical parts may be fatal - even after the

equipment has been disconnected from mains.
Using VLT 6002-6005: wait at least 4 minutes
Using VLT 6006-6550: wait at least 15 minutes

4
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M Introduction to Operating Instructions

These Operating Instructions are intended as a tool for you as the person who is going to install, operate and
program the VLT 6000 HVAC.

O
]
c
k)
3]
A VLT 6000 HVAC comes with Operating Instructions as well as a Quick Setup Guide. In addition, a Design _g
Guide can be ordered for use when designing installations that will include a VLT 6000 HVAC. See Available o
literature. g
Operating Instructions: These are instructions in how to ensure optimum mechanical and
electrical installation, commissioning 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.
= Quick Setup Guide: Helps you to quickly install and commission the VLT 6000 HVAC.
Design Guide: Used when designing installations that include a VLT 6000 HVAC. The

Design Guide gives detailed information about VLT 6000 HVAC and HVAC
installations, inciuding a selection tool to enable you to choose the right
VLT 6000 HVAC with its relevant options and modules. The Design Guide
also contains examples of the most common HVAC applications.
Furthermore, the Design Guide has all information relating to serial
communication.

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

Introduction to HVAC: This section tells you the advantages you can obtain by using a VLT 6000
HVAC - such as AEQ, Automatic Energy Optimization, RFI filters and
other HVAC-relevant functions.

This section also contains examples of application as well as information
about Danfoss and CE-labelling.

Installation: 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
installation of your VLT 6000 HVAC is EMC-correct. Furthermore, a list is
given of mains and motor connections, together with a description of the
controt card terminals.

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

All about VLT 6000 HVAC: This section gives information about status, warning and error messages

from the VLT 6000 HVAC. Additionally, information is given on technical
data, service, factory settings and special conditions.

Indicates a general warning. Indicates a high-voltage warning.

MG.60.A3.02 - VLT is a registered Danfoss trade mark 5
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M 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

Quick
Setup
MG.60.CX.YY

Operating Design
Instructions IMG gé"gi o
MG.60.AX.YY LeeE A

r N
VLT 6000 HVAC

MD.60.AX.YY
L

omes wit Other literature
VLT 6000 for VLT 6000
HVAC HVAC

Data sheet

r=—=—=—"1 cover L
VLT 6350-6550 MI 56.CX 51
| Installation Guide L
MG.56.AX.YY  LonWorks
X= version number 06 = ltalian L — —_— | Manual
yy = language version 07 = Swedish ~ RCD
01=  Danish 10=  Dutch | instructions L
) . MI1.66.AX.YY
02 = English 20= Finnish L
03= German 28 = Brazilian Portuguese
04 = French 51 = Danish, English, German -
. . . Relay card
05= Spanish 52 = Danish, English, German, French | instructions
LM|.66.BX.YY

Instructions
for VLT
6000HVAC

r - — 1 p—
| LCP Remote kit Software
IP20 Dialog
L MI.56.AX 51 MG.50 EX.YY
— — L
r-LCP Remote kit-I
IP54 r———n"
L MI.56.GX.52 PROFIBUS
Manual

Y . MG.10.LX.YY
™ TLciter | L
.56.DX.
LMI 56.DX.51 - o
A
—_—-l - Metasys N2
IP 20 terminal |  Manual

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, optimum 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 installation.
The use of a VLT 8000 HVAC offers the following
additional advantages:

e VLT 6000 HVAC has been designed for HVAC
applications.

e A wide power range - from 1.1-250 kW, with a
unique design.

e [P 20 and IP 54 enclosures that can be mounted
side by side. For power sizes > 55 kW ( = 30kW
for 200 V) IP 00 is also available.

e All unit types are available with an integral RFI
filter, complying with EN 55011 class 1-A in 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
optimum 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 a rotating fan.

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

All standard units have three integral, serial
protocols - RS 485 FC protocol, Johnson's
Metasys N2 and Landis/Staefa FLN.
Communication option cards that can be

-6 - _ - ; _

Q-Pulse Id TMS931

Active 10/12/2014

conneg Bacagroz=zonVe tkegRretammMrstheiddiark
6000 HVAC. Page 75 of 231



Q-Pulse Id TMS931

SPO19 Centenary Highway Westlake SPS OM Manual

Dt

VLT® 6000 HVAC

Bl 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

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

amplitude and frequency. e
P quency. VT 3
-
~ I
|

1. Mains voltage
3 x 200 - 240V AC, 50/ 60 Hz
3 x 380 - 460 V AC, 50/ 60 Hz.

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

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

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

175261811

5. Intermediate circuit capacitors
Even out the intermediate circuit voltage.

6. Inverter L
Converts DC voltage into variable AC voltage
with  a variable frequency.

7. Motor voltage o
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 (AEQ), 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
times.

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

Uy
x4§ —H
Uun

Motor voltage

M
0i 02 03 04 05 06 07 08 03 1.0 Y

Frequency

175HA335.13

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.

Advantages of the AEO function

e Automatic energy optimization

Compensation if an oversize motor is used

e AEO matches operations to daily or seasonal
fluctuations

¢ Energy savings in a constant air volume system

* Compensation in the oversynchronous working
range

¢ Reduces acoustic motor noise

MG.B0.A3.02 - VLT is aregistered Danfoss trade mark
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B Example of application - Speed control of fan in ventilation system

The AHU installation is able to distribute air This example shows an application with Run
throughout the building or to cne or several parts of permissive, warming against no load and warning for
a building. filter 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 untii the
with filters. If centralised air distribution is applied, discharge damper has opened. If the V-belt to the
the efficiency of the instaliation will increase and fan breaks and if the filter is to be changed, this
major energy savings can be made. apphcation will also give a warning on an cutput.

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

12 *
T I Run permizsive

18 o..._.._fj 2 Start T -————9
18 o1—
27 o
39

& four > fuien

Change filter

42 o

4 © Warning
\ Broken V—belt
5

3 F——————————— _
|
2 \ oo ]
::::.me‘Dumpor Dampar
. motar
7Sha4n1.11
Set the following parameters:
Par. 100 Configuration Open loop [0]
Par. 221 Warning: Low current, [, Depends on unit
Par. 224 Warning: High frequency, f_,,
Par, 300 Terminal 16 Digital inputs ~ Run permissive 8]
Par. 302 Terminal 18 Digital inputs Start (1]
Par. 308 Terminal 53, analogue input voltage ‘Reference [1]
Par. 309 Terminal 53, min. scaling . oV
Par. 310 Terminal 53, max. scaling 10V .
Par. 319 Output o Output frequency greater than f,,, par.224
Par. 323 Relay 1 Start command active [27] o
Par. 326 Relay 2 ' Alarm or warning [12]
Par. 409 Function at no load Warning (1]
8 . —— - C— e - — -MG.60.A3.02-- VLT is aregistered Danfoss trade mark
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B Example of application - Constant pressure regulation in water supply system

The demand for water from waterwerks varies A VLT 8000 HVAC with its integral PID controller o
considerably over the 24 hours of a day. In the ensures simple and quick installation. For example, et
night, practically ne water is used, while in the an IP 54 unit can be mounted close to the pump ¢n S
morning and in the evening the consumption is high. the wall and the existing mains cables can be used "3 3
In order to maintain a suilable pressure in the water as mains supply to the frequency converter. .g E
supply lines in relation to the current demand, the A Danfoss MBS 33 0-10 bar can be fitted a couple E
water supply pumps are equipped with speed of metres from the joint outiet point from the =3
control. The use of frequency converters enables waterworks to obtain closed loop regulation. —
the energy consumed by the pumps 1o be kept at a Danfoss MBS 33 is a two-wire transmitter {4-20 mA)}

rinimun, while optimizing 1he water supply to that can be powered directly from a VLT 8000

CONsUMers. HVAC.

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

L1
L2 '
LY

N =t ——— e ———

PE—tt4-—-—— - — - ——

gl

! Danfoas
-f-f- | WS 33
[ J0-
S84 12

— w
- o
N
— w
[ =
S@as
- m
[ BN
s

39 o
VLT6000
F 55 o
U VW E’@F 0 o 0-10 bar

96 97 98 99
2 ¥

AT A

175HAL00.11

DANFOSS

Set the following parameters:

Par. 100 Configuration Closed loop [1]
Par. 302 Terminal 18 Digital inputs Stanl [1]
Par. 314 Terminatl 60, analegue input current Fesdback signat 2]
Par. 315 Terrninal 60, min. scalfing 4 mA
Par. 316 Terminal 60, max. scaling 20 mA
Par. 403 Sleep mode timer 10 sec.
Par. 404 Sleep frequency 15 Hz
Par. 405 Wake-up frequency 20 Hz
Par. 406 Boost setpaoint 125%
Par. 415 Process units Bar [16]
Par. 418 Setpoint 1 5 bar
MG.B0.A3.02 - VLT is a registered Danioss trade mark 9
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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
relevant EU directives. The CE-label says nothing
about the quality or specifications of a product.
Three EU directives relate to frequency
converters:

e 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
information 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 75-1500 V DC voltage ranges.
Danfoss provides its units with CE-labels in
accordance with the directive and issues
declarations of conformity upon request.

e 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
instaliation. Furthermore, we specify which norms
that are complied with by which of our products.
We offer the filters that can be seen from the
specifications and gladly provide other types of
assistance that can help you obtain the best
possible EMC result.

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.

10 . R A .
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B PC software and serial communication

Danfoss offers a number of serial communication
options. Serial communication allows monitoring,
programming and controlling 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 Telegramprofil
are:

¢ FC protocol

¢ Johnson Controls Metasys N2

e Landis & Staefa 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 media can be used. Danfoss offers the
following option cards for communication:

¢ Profibus

e [ onWorks

M 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.

W 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.

I NB!

§l= nformation on the use of RS-485 serial
q interface is not included in this manual.
Please contact Danfoss and ask for the Design
Guide.

MG.60.A3.02 - VLT is aregistered Danfoss trade mark

Active 10/12/2014

11

]
=
o
o]
=
(8]
3
©
o
p %
b=
k=

Page 80 of 231

-
>
I




SPO19 Centenary Highway Westlake SPS OM Manual

Daofitt

VLT® 6000 HVAC

B Unpacking and ordering a VLT frequency Motor power 400V D 460 V1

converter 55 kW | VLT 6075 -
Are you are in doubt as to which VLT frequency ;8 tx \\;g g}gg x:ﬁ g%g
converter you have received and which options it 170 KW VLT 6150 VLT 6125
contains? Use the following table to find out. The 132 kW VLT 6175 VLT 6150
table can also be used for ordering a VLT 6000 160 kW VLT 6225 VLT 6175
: HVAC 200 kW VLT 6275 VLT 6225
‘ : 250 kW VLT 6350 VLT 6275
315 kW VLT 6400 VLT 6350
355 kW VLT 6500 VLT 6400

. . VLT

B Type code ordering number string "’32’8 tx - LT 6550 xg gggg

On the basis of your order, the VLT frequency Units in the range of 55-450 kW come with

converter is given an ordering number that can be enclosure IP 00, IP 20 or IP 54,

seen from the nameplate on the unit. The number " The max. output depends on the mains voltage

may look as follows: connected to the unit.
VLT-6008-H-T4-B20-R3-DL-F10-A10

Hardware variants

All units in the programme are available in the

This means that the frequency converter ordered is

a VLT 6008 for three-phase mains voltage of 380- following hardware variants:

460 V (T4) in Bookstyle enclosure IP 20 (B20). The ST Standard unit with or without control unit.

hardware variant is with integral RFI filter, classes A EX: Extended unit for VLT type 6350 - 6550 with

& B (R3). The frequency converter features a control control unit, connection of external 24 V DC
L unit (DL) with a PROFIBUS option card (F10). supply for back-up of control PCB.

Character no. 8 (H) indicates the application range DX: Extended unit for VLT type 6350 - 6550 with

of the unit: H = HVAC. control unit, built-in mains fuses and

disconnector, connection of external 24 V DC
Bookstyle IP 20 supply for back-up of control PCB.
Mains voltage, rated:

Motor power  200-240V 380-460 V RE|-filter

1.1 kW VLT 6002 VLT 6002 Bookstyle units always come with an integral RF

1.5 kW VLT 6003 VLT 6003 filter that complies with EN 55011-18 with 20 m

2.2 kW VLT 6004 VLT 6004

3.0 kW VLT 6005 VLT 6005 screened /armoured motor cable and EN 55011-1A

4.0 kW VLT 6006 with 150 m screened/armoured motor cable.

5.5 kW VLT 6008

7.5 kW VLT 6011

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

Mains voltage, rated:

Motor power  200-240V 380-460 V supplied with an integral class 1A & 1B filter.

1.1 kW VLT 6002 VLT 6002

1.5 kW VLT 6003 VLT 6003 . ,

2 2 kW VLT 6004 VLT 6004 Units for higher motor power than these (3.0 and
3.0 kW VLT 6005 VL¥ 6005 7.5 kW, respectively) can be ordered either with or
4.0 kW VLT 6006 VLT 6006 . )

oW ViT 6008 VLT 6008 without an RFI filter.

7.5 kW VLT 6011 VLT 6011

11 kW VLT 6016 VLT 6016 Control unit (keypad and display)

15 kW VLT 6022 VLT 6022 All B t for IP
185 kW VT 6027 iT 6027 Itypes of units in the programme, egcep or IP 54
20 kW VLT 6032 VLT 6032 units, can be ordered either with or without the

30 kW VLT 6042 VLT 6042 control unit. IP 54 units always come with a control
37 kW VLT 6052 VLT 6052 unit.

45 kW VLT 6062 VLT 6062

Units in the range of 1.1-45 kKW come with
enclosure IP 20, IP 54.
Mains voltage, rated:

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

o S22 . — —MG.60.A3.02- VLT is.aregistered Danfoss trade-mark
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B Ordering form VLT 6000 HVAC

O
)
VLT |6 HT | RO R F S
Lo
A A A A A A A o<
22
;—— Power sizes g B
— e.9.6008 =
6002 1.1 kW =
6003 1.5 kw| Application range
6004 2.2 kW| HVAC
6005 3.0 kW )
6006 4.0 KW Mains voltage
6008 5.5 kW |€—— 3x200-240V (T2 [
6011 7.5 kW —3x380-460V |T4 [—
6016 11 kW
6022 15 kW
6027 185 KW Enclosure
6032 22 kW Bookstyle IP 20 ,
6042 30 kW 6002-6005 200-240 V
6052 37 kW 6002-6011 380-460 V.
6062 45 kW POO - C
6002 1.1 kW] 6042-6062 200-240 V
6003 1.5 kW 6075-6550 380-460 V
6004 2.2 kW P20 c
0 kW
gggg 28 W 6002-6062 200-240 V
6008 55 KW 6002-6550 380-460 V.
6011 7.5 kKW P54 c
6016 11 kW 6002-6062 200-240V
6022 15 kW 6002-6550 380-460 V
6027 18.5 kW
6032 22 kW Hardware variant
6052 37 kW g )
6062 45 KW Extended wnh external . -
6075 55 KW 24 VDC. Available only in
6100 75/90 KW VLT 6350-6550 380-500 V.
6125 90/110 kW EX with built-in mains fuses -
6150 110/132 kW and disconnector.
6175 132/160 kW )
6225 160/200 kW RFI filter
6275 200/250 kW Available w/o filter in the ranges RO
6350 250/315 kW 6006-6062 200-240V
6400 315/355 kW
6016-6275380-460V
6500 355/400 kW e ' I:@—
6550 400/450 KW Withintegral 1A + 18 filter
No. units of Control unit (LCP)
this type Without LCP (not an option with
IP 54 or VLT 6350-6550)
Required : With LCP @J
delivery date
Ordered by' Fieldbus option card
No option FOO
Profibus F10 |
LonWorks Free Topology Process Fa0
LonWorks 78 KBPS F41 —
LonWorks 1.25 MBPS F42 1
Application option card
Date: W/ relay card (not with fieldbus option)
Take a copy of the ordering forms. Fill themn Conformal coating
in and send or fax your order to the nearest Without coating
office of the Danfoss sales organisation. With coating C1
MG.60.A3.02 - VLT is a registered Danfoss trade mark 13
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B General technical data

Mains supply (L1, L2, Lé):

Supply voltage 200-240 V UNIES ....v.iiiiiiiiie e 3 x 200/208/220/230/240 V £10%
Supply voltage 380-460 V UNIS ... 3 x 380/400/415/440/460 V £10%
SUPPIY TTEGUENCY ..ottt et et 50/60 Hz +1%
Max. imbalance of supply voltage:

VLT 6002 - 6011/ 380 - 460 V and VLT 6002 - 6005/ 200 - 240V ................. +2.0% of rated supply voltage
VLT 8016 - 6062 / 380 - 460 V and VLT 6006 - 6032 /200 - 240V ........cco.ee +1.5% of rated supply voltage
VLT 8075 - 6550 / 380 - 460 V and VLT 6042 - 6062 /200 -240 V ................... +3.0% of rated supply voltage
POWET fACION 7/ COS. (oot e 0.90/1.0 at rated load
No. of switches on supply input L1, L2, L3 ... e approx. 1 time/min.
Max. ShOM-CIFCUIT CUITENT ..o et 100.000 A
VLT output data (U, V. W:

OUEIPUL VOIBGE ... 0-100% of supply voltage
OUEPUL FTEAUEBNCY ..o i e 0-120 Hz, 0 - 1000 Hz
Rated motor voltage, 200-240 V UNItS ..ot 200/208/220/230/240 V
Rated motor voltage, 380-4680 V UNItS ...t 380/400/415/440/460/500 V
Rated MOLOr fIEGUENCY ....o.vove oo, et et e 50/60 Hz
SWILCHING ON OULDUL ... e, Unlimited
RaMID LIS Lo e e 1 - 3600 sec.

Torque characteristics:

SEAMHING TOTGUE ...ttt 110% for 1 min.
Starting torque (parameter 110 High break-away torque)...........cc.cceecovvinnn, Max. torque: 160% for 0.5 sec.
ACCRIETAION L0 U . it e e 100%
OVETIOAA tOTGUE ... e e e et 110%

Control card, digital inputs:

Number of programmable digital INPULS ... et 8
TEIMUNAL NOS. oot e e e e et e e 16, 17, 18, 19, 27, 29, 32, 33
VORAGE [BVEI ..o 0-24 V DC (PNP positive logics)
VoRAGE 18VEL, [OGICAI 0 .. et <5V DC
Voltage lBVEL, 0GICAI T .. e e > 10V DC
Maximum VOIAGE ON INDUL ... ettt 28 V DC
INPUL TESISTANCE, R .o e e e et approx. 2 kQ
SCaNNING tIME PO INDUL ....oiiii ittt et ettt ettt e e et b e bbb et et et et a et ane s 3 msec.

Reliable galvanic isolation: All digital inputs are galvanically isolated from the supply voltage (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 inputs/thermistor INPULS ... U 2
T ITHNAl MO, oot e e e e e 53, 54
VORAGE TBVEI ... et e e e 0 - 10 V DC (scalable)
INPUL TESISTANCE, BRi <ooeiiei o e e e e approx. 10 kQ2
No. of programmable analogue CUITENT INPULS ..ottt e 9
Terminal NO. GrOUNG ....ooo e et 55
CUITENT TANGE ..ottt et 0/4 - 20 mA (scalable)
INPUL TESISTANCE, i L oot e e e approx. 200 Q2
RESOIUTION ..ottt 10 bit + sign
ACCUIACY ON INMPUL ... Max. error 1% of full scale
SCANNING LIME PEI INDUL ...ttt ee e e e s ettt e e e ... 3 msec.

Reliable galvanic isolation: All analogue inputs are galvanically isolated from the supply voltage (PELV) and other
high-voltage termipals,
14 - N - ———MG.60.A3.02 - VLT is.aregistered-Danfoss-trade-mark— — - — ———

Q-Pulse Id TMS931 Active 10/12/2014 Page 83 of 231



SPO19 Centenary Highway Westlake SPS OM Manual

Dt

VLT® 6000 HVAC

B General technical data
Control card, pulse input:
NO. Of PrOgramimMabie PUISE TN DULS it et 3
Il NG, e e e e e e e 217,29, 33
MMax. freguancy ON LBIMINAL 17 e e 5 kHz
Max. frequency on terminals 29, 33 ... 20 kHz (PNP open collector)
Max. frequency on tarminals 29, B3 ... 65 kHz {Push-pull)
VORAGE TBVEL oo et 0-24 V DC (PNP positive logics)
VORAGE 1BVELL JOGIC O e e <5V DC
Valtage level, logic 1 TR > 10V DC
Maximum vOAGE ON INPUL ... e e e TR 28 v DC
DUt TSI AN, B oot e e approx. 2 k&
SCaANNINg T Par MU . 3 msec.
RS O IO et et ettt e e e e 10 bit + sign
Accuracy (100-1 kHz), terminals 17, 29, 33 ... M, error: 0.5% of full scale
Accuracy {(1-5 kHz), terminal 17 e e Max. error: 0.1% of full scale
Accuracy {(1-685 kHz), terminals 29, 33 . Max. error: 0.1% of full scale

Reliable galvanic isolation. All puise inputs are galvanically isolated from the supply voltage (PELV). In addition,
pulse inputs can be isolated from the other terminals on the control card by connecling an external 24 V DO
supply and opening switch 4. See Switches 1-4.

=
. O
2
=
=
17y
£

Control card, digital/pulse and analogue outputs:

No. of programmable digital and analogue outputs ... ST 2
L= a1 = U T = S PO RSP UPRRRU e, R 42, 45
Voltage level at digital/pulse QUIDUL . .o ST .. 0-24VDC
Minimum load to ground (terminal 39} at digital/pulse CUIPUL .. ... B00 O
Frequency rangses {digital output used as pulse CUtPUL) v e L L 0-32 kHz
Current range at analogue OUEDUL ... e T SRR R 0/4 - 20 mA
Maximum load 1o ground {terminal 39} at analogue OUIPUL .. ... 500 2
Accuracy of analogue QUEBUL ... e Max. error: 1.5% of full scale
Resolution 0N analogue OULDUL. L. e e e e e e e e 8 bit

Reliable galvanic isolation: All digital and analogue oulputs are gaivanically isclated from the supply voltage
(PELV) and other high-voltage terminals.

Control card, 24 V DC supply:

O I A YOS, et e e e e e 12,13
I OB i 200 mA
TErMINAL MOS. GPOUMT .ottt oo bt e e es e bt b4 e a4 2o 4k nb e e e e e e e e teeaneeetneeeeea e 20, 38

Reliable galvanic isolation: The 24 V DC supply is galvanically isolated from the supply veltage (PELVY), but has
the same potential as the analogue outputs.

Control card, RS 485 serial communication:

TarmmNal NS, 68 (TX+, BX+}, 89 (TX-, RX-)
Reliable galvanic isolatior: Full galvanic isolation (PELV). U - —— - —_—
Relay outputs:

No. of programmalble relay OULDULS (..o et s b a e 2
Terminal NOS., CONMIOL AN L e e e e e e e 4-5 (make)
Max. terminal load on 4-5, control card ..o 50VAC, 1A BOVA 75V DC, 1A 30W
Max. terminal load on 4-5, control card for UL/CUL applications..........cco.oeo 30V AC, 1 A/425VDC, 1A
Terminal nos., power card and relay Card ..o 1-3 (break), 1-2 {make}
Max. terminal load on 1-3, 1-2, power card and relay Card .........oocoeeviiivieeiiiiiieee 240 V AC, 2 A, BQ VA
Max. terminal load on 1-3, 1-2, POWET CAM ..., 50V0DC 2A
MG.B0.A3.02 - VLT is a registered Danfoss trade mark 15
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B General technical data

External 24 Volt DC supply:

TOITINGL NMOS. o eiei et e et 35, 36
VORAGE TANGE ..ot 24 V DC £15% (max. 37 V DC for 10 sec.)
MaX. VORBGE TIPPIE «ooi it 2V DC
Power ConSUMPLION .. ....iiieiiiiiei e 15 W - 50 W (50 W for start-up, 20 msec.)
MINL PIE-TUSE Lo e 6 Amp

Reliable galvanic isolation: Full galvanic isolation if the external 24 V DC supply is also of the PELV type.

Cable lengths and cross-sections: o
Max. motor cable length, screened CabDIe .. ... 150 m
Max. motor cable length, unscreened Cable ... 300 m
Max. motor cable length, screened cable VLT 6011 380-460 V ..., 100 m
Max. DC-bus cable length, screened cable ... 25 m from frequency converter to DC bar.
Max. cable cross-section to motor, see next section
Max. cross-section for Control Cables ... 1.5 mm¥16 AWG
Max. cross-section for serial CoOmMMUNICALION ..ottt 1.5 mm¥16 AWG
Control characteristics:
FreqQUENCY TANGE ..oo it e e JESTRRTUUTTT 0-1000 Hz
Resolution ONn QUIPUL TIEAUENCY .....ooiiii e, +0.003 Hz
SYSEEM FESPONSE MG «..oeiii ettt ettt e e 3 msec.
Speed, control range (OPEN TOODR) .. vviiiieiiii it 1:100 of synchro. speed
Speed, control range (CloSEA I0OP) . .vvviviiiiiiiiii e 1:1000 of synchro. speed
Speed, accuracy (0PN 100P) ... ..iii oot < 1500 rpm: max. error £ 7.5 rpm
> 1500 rpm: max. error of 0.5% of actual speed
Process, accuracy (Closed l0OD) ... vviieir 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 009-012 Display readout):

Motor current [5], 0 - 140% 1020 ... .ooooiiiiiiiie e Max. error: £2.0% of rated output current
Power kW [6], Power HP (7], 0 - 90% load ....cc.oooiiveviiiie Max. error: £5.0% of rated output power
B 16 : - : B - - - - —MG:80:A3:02 - VLT is-a registered Danfoss trade mark. _ . _
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B General technical data

Externals:
B O U B it e 1P 00, 1P 20, IP 54
Vibration test ..o 0.7 g RMS 18-1000 Hz random. 2 directions for 2 hours {[EC 68-2-34/35/36)
Max, relative humidity ... 93 % +2 %, -3 % (IEC 68-2-3) for sicrage/transport
Max, relative humidity ..., 95% non condensing (IEC 721-3-3; class 3K3) for operation
Ambient temperature
VLT 6002-6005 200-240V, 6002-6011 380-460V. Bookstyle, 1P20.............. Max. 45°C {24-hour average max. 40°C}
VLT 6006-6062 200-240V, B8016-6550 380-460V, IPC0. IP20 ..................... Max, 40°C (24-hour average max, 35°C)
VLT 6002-6062 200-240V, 6002-6550 380-460V, IP34 ..o Max. 40°C (24-hour average max. 35°C)
see Derating for high ambient temperature
Mir. ambient temperature In fUll OPEratoN ... e DeC
Min. ambient temperature at reduCed P OrMIaN e .. e -10°C
Temperature during SLOrage/tranSPOrT ... -25 - +65/70°C
Max, alfitude abOVe SBE JEVED oo 1000 m
= see Derating for high air pressure '
EMC standards applied Emission ... EN 50081-1/2, EN 51800-3, EN 55011, EN 55014

Immunity....................... EN50082-2 EN 61000-4-2, [EC 1000-4-3, EN 61000-4-4
EN 61000-4-5, ENV 50204, EN 61000-4-6, VDE 0160/1980.12
VLT 6000 HVAC protection: . e

+ Electronic motor thermal prolection against cverioad.

* Temperature monitoring of heat-sink ensures thal the VLT frequency converter cuts out if the
temperature reaches 90°C for IP 00 and 1P 20. For 1P 54, the cut-out temperature is 80°C. An
overtemperature can only be reset when the temperature of the heat-sink has fallen below 60°C.

¢ 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 fregquency converter cuts out if the
intermediate circuit voltage gets too high or toc low.

* |f a motor phase is missing, the VLT frequency converter cuts out.

» |f there is a mains fault, the VLT frequency converter is able to carry out a controlled deramping.

* |f a mains phase is missing, the VLT frequency converter will cut out when a load is placed on the motor.

MG.B0.A3.02 - VLT is a registerad Danfoss trade mark 17
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VLT® 6000 HVAC

Bl Mains supply 3 x 200 - 240V

According to international requirements VLT type 6002 6003 6004 6005 6006 6008 6011
Output current ¢! lizn [A] 6.6 7.5 10.6 12.5 16.7 24.2 30.8
it max (60 8) [A] 7.3 8.3 11.7 13.8 18.4 26.6 33.9
Qutput (240 V) Swuin [KVA] 2.7 3.1 4.4 52 6.9 101 12.8
Typical shaft output Pyirn [KW] 1.1 1.5 2.2 3.0 4.0 5.5 7.5
Typical shaft output Puin [HP) 1.5 2 3 4 5 7.5 10
Max. cable cross-section
to motor and DC-bus  [mmZAWG] 4/10  4/10  4/10 4/10 4/10 16/6 16/6
Max. input current (200 V) (RMS) Iy [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 [AJJUL T [A] 16/10  16/15 25/20  25/25 35/30 50 60
Mains contactor [Danfoss type] Cl 6 Cl9 Cl12 Cl12 Cl6 C19o Cl 16
[AC value] AC-3 AC-3 AC-3 AC-3 AC-1 AC-1 AC-1
Efficiency @ 0.95
Weight IP 20 Ikg) 7 7 9 9 23 23 23
Weight IP 54 kgl 11.5 11.5 135 135 35 35 38
Power loss at max. load. (W] _ Total 76 95 126 172 194 426 545
Enclosure VLT type  Bookstyle IP 20/Compact 1P 20/IP 54
(Bookstyle IP 20 is available in power range VLT 6002-6005).
H Mains supply 3 x 200 - 240 V
According to international requirements VLT type 6016 6022 6027 6032 6042 6052 6062
Output current i [A] (200-230 V) 46.2 59.4 74.8 88.0 115 143 170
lur max (B0 S) [A] (200-230V) 506 653 823 96.8 127 158 187
laiw [Al (240V) 460 594 74.8 88.0 104 130 154
it ma (B0 ) [A] (240 V) 50.6 65.3 82.3 96.8 115 143 170
Output Svun [KVA] (240 V) 19.1 24.7 31.1 36.6 41.0 52.0 61.0
Typical shaft output Purn kW] 11 15 18.5 22 30 37 45
Typical shaft output Pww [HP) 15 20 25 30 40 50 60
Max. cable cross-section to motor and
DC-bus [mm/AWG] copper 16/6 35/2 35/2 50/0 70/1/0  95/3/0 120/4/0
aluminium 16/6 35/2 35/2 50/0 95/3/0% 90/250mem® 120/300mem®
Min. cable cross-section to motor and
DC-bus [mm#/AWG] 10/8 10/8 10/8 16/6 10/8 10/8 10/8
Max. input current (200 V) (RMS) |,y [A] 46.0 59.2 74.8 88.0 101.3 126.6 149.9
E———H____ Max. cable, cross-section
| power [mMmM%AWG) copper 16/6 35/2 35/2 50/0 70/1/0 95/3/0  120/4/0
= aluminium 16/6 35/2 35/2 50/0 95/3/0% 90/250mem? 120/300mem?
L1 Max. pre-fuses [AVUL V' [A] 60 80 125 125 150 200 250
Mains contactor [Danfoss type] Cl 32 Cl 32 Cl 37 Cl 45 - - -
» [AC value] AC-1 AC-1 AC-1 AC-1
Efficiency ¥ 0.95
. \Weight 1P 00 kgl - - - - 90 90 90
Weight IP 20 kgl 23 30 30 48 101 101 101
Weight IP 54 kg] 38 49 50 55 104 104 104
Power loss at max. load: W] 545 783 1042 1243 1089 1361 1613
Enclosure IP 20+NEMA 1 kit, IP 54/NEMA 12

1. If UL/cUL is to be complied with, pre-fuses type Bussmann KTN-R, FWH and FWX or similar must be used. Pre-fuses type gG
must be used for VLT 6002 - VLT 6032, 200/240 V and VLT 6002 - VLT 6062, 380/460 V. Pre-fuses type gR must be used for

VLT 6042 - 6062, 200/240 V and VLT 6075 - VLT 6550, 380/460 V. Fuses must be designed for protection in a circuit capable

of supplying a maximum of 100,000 Amps ms (symmetrical), 500 V maximum.

SR A

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® 6000 HVAC

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

According to_international requirements VLT type 6002 6003 6004 6005 6006 6008 6011
Output current irn [A] (380-415 V) 3.0 4.1 5.6 7.2 10.0 13.0 16.0
Iyt max (B0 s) [A] (380-415 V) 3.3 4.5 6.2 7.9 11.0 143 176
Iyt [A] (440-460 V) 3.0 3.4 4.8 6.3 8.2 11.0 14.0
Iy max {60 8) [A] (440-460 V) 3.3 37 5.3 6.9 9.0 121 154
Output Suin [KVA] (400 V) 2.2 2.9 4.0 5.2 7.2 9.3 11.5
Surm [KVA] (460 V) 2.4 2.7 3.8 5.0 6.5 8.8 11.2
Typical shaft output Puis [KW] 11 15 2.2 3.0 4.0 55 7.5
Typical shaft output Pyin [HP] i5 2 8 - 5 7.5 10
Max. cable cross-section
to motor [mMm?/AWG] 410 410  4/10  4/10  4/10  4/10  4/10
Max. input current _LylAlB8OV) 28 3.8 53 7.0 9.1 122 15.0
(RMS) Ln[Al460V) 25 3.4 48 6.0 8.3 106 140
Max. cable cross-section.
- - power ) [mm?/[AWG] < 4/i0 410 410 4710 4/70 __4/10  4/10 c
Max. pre-fuses [AJUL ' (A} 16/6 16/10  16/10 16/15 25/20 25/25 35/30 Q
Mains contactor [Danfoss type] Cl6 Cl6 Cl6 Clg Cliz Cl5 (Ci6 "6
__ [AC value] AC-3 AC-3 AC-3 AC-3 AC-3 AC-1 _AC-1 T
Efficiency * . 0.96 e 17
Weignt IP20  [kg] 8 8 8.5 8.5 105 105 105 e
weight P54 T [kg] 115 115 02 12 14 1w aa -
= Power loss al max. load. [W]  Total 67 92 110 139 198 250 295 N
Enclosure VLT type Bookstyle IP 20/Compact IP 20/IP 54 o o

(Bookstyle IP 20 is available in the VLT 6002-6011 power range)

B Mains supply 3 x 380 - 460V

According to international requirements VLT type 6016 6022 6027 6032 6042 6052 6062
Output current v [A] (380-415 V) 24.0 32.0 37.5 44.0 61.0 73.0 90.0
Iyt wax (60 s) [A] (380-415 V) 26.4 35.2 41.3 48.4 67.1 80.3 99.0
it [A] (440-460 V) 21.0 27.0 34.0 40.0 52.0 65.0 77.0
iz wax (B0 ) [A] (440-460 V) 231 297 374 440 57.2 71.5 84.7
Output Swin [KVA] (400 V) 17.3 23.0 27.0 31.6 438 52.5 64.7
Swn [KVA] (460 V) 16.7 215 271 319 41.4 51.8 61.3
Typical shaft output Py [kKW] 11 15 18.5 22 30 37 45
Typical shaft output Py [HP] 15 20 25 30 40 50 60
Max. cable cross-section
to motor and DC-bus [mm%/AWG] 16/6 16/6 16/6 16/6 35/2 35/2 50/0
Min. cable cross-section
to motor and DC-bus®  [mMmMYAWG) 10/8 10/8 10/8  10/8 10/8 10/8 16/6
Max. input current I [A] (8380 V) 24.0 32.0 375 44.0 60.0 72.0 89.0
(RMS) I [A] (460 V) 21.0 27.6 34.0 41.0 53.0 64.0 77.0
Max. cable cross-section,
power [mm?)/[AWG) 16/6 16/6 16/6 16/6 35/2 35/2 50/0
Max. pre-fuses [AUL M [A) 63/40 63/40 63/50 63/60 80/80 100/100 125/
.25 — - — e -
Efficiency at rated frequency 0.96
Weight 1P 20 kgl 23 23 23 30 30 48 48
Weight P 54 (kg] 48 48 48 51 61 67 70
Power loss at max. load. W] 419 559 655 768 1065 1275 1571
_ o iEnGlosure it ‘ 5 5;9{"3 5 miten _Prot g ,

VLT 6002 - VLT 6032, 200/240 V and VLT 6002 - VLT 6062, 380/460 V. Pre-fuses type gR must be used for VLT 6042 - 6062,
200/240 V and VLT 8075 - VLT 6550, 380/460 V. The fuses must be placed to protect a circuit capable of supplying max.
100,000 amps rms {symmetrical), 500 V maximum.

‘, 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 fitted on the terminals.
Always comply with national and local regulations on min. cable cross-section.

MG.60.A3.02 - VLT is a registered Danfoss trade mark 19
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VLT®6000 HVAC

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

According to international requirements VLT type 6075 6100 6126 6150 6175 6225 6275
Output current lwrn [A] (380-415 V) 106 147 177 212 260 315 368
lyir max (60 s) [A} (380-415 V) 117 162 195 233 286 347 405
lwrn [A] (440-460 V) 106 130 160 190 240 302 361
Iyt max (60 s) [A] (440-460 V) 117 143 176 209 264 332 397
Output Swn [KVA] (400 V) 73 102 123 147 180 218 255
Swan([KVA] (460 V) 845 104 127 151 191 241 288
Typical shaft output (380-415 V) Py (kW] 55 75 a0 110 132 160 200
Typical shaft output (440-460 )Py w[HP] 75 100 125 150 200 250 300
Max. cross-section of copper cable
to motor and DC-bus {380-415 V) [mm? 70 95 120 2x70 2x70  2x95 2x120
Max. cross-section of copper cable
to motor and DC-bus (440-460 V) [mm?}” 70 70 95 2x70 2x70  2x95 2x120
Max. cross-section of aluminium cable
to motor and DC-bus (380-415 V) [mm? 95 90 120 2x70 2x95  2x120 2x150
Max. cross-section of aluminium cable
to motor and DC-bus (440-460 V) [mm?}” 70 120 150 2x70 2x120  2x120 2x150
Max. cross-section of copper cable
to motor and DC-bus (380-415 V)|AWG) 1/0 3/0 4/0 2x1/0  2x2/0  2x3/0 2x250mem
Max. cross-section of copper cable
to motor and DC-bus (440-460 V)[AWG]> 1/0 20 3/0_ 2x1/0  2x1/0  2x3/0 2x4/0
Max. cross-section of aluminium cable
to motor and DC-bus (380-415 VJ[AWG]*  3/0 250mem 300mem 2x2/0  2x4/0  2x250mcm 2x350mem
Max. cross-section of aluminium cable
to motor and DC-bus (440-460 V)[AWG]* 3/0 4/0 250mem2x2/0 2x3/0  2x250mcm 2x300mcm
Max. cross-section of cable to motor,
and DC-bus* [mm? AWG]> 10/8 10/8 10/8 10/8 10/8 16/6 16/6
Max. input current I [A) (400 V) 103 145 174 206 256 317 366
(RMS) I [A] (460 V) 103 128 158 185 236 304 356
Max. cross-section of copper cable
to power (380-415 V) [mm?)® 70 a5 120 2x70 2x70 2x95 2x120
Max. cross-section of copper cable
to power (440-460 V) [mm3® 70 70 95 2x70 2x70 2x95 2x120
Max. cross-section of aluminium cable
to power (380-415 V) [mm?J® g5 90 120 2x70 2x95 2x120 2x150
Max. cross-section of aluminium cable
to power (440-460 V) [mm3 70 120 150 2x70 2x120 2x120  2x150
Max. cross-section of copper cable
to power (380-415 V) [AWG]® 1/0 3/0 4/0 2x1/0  2x2/0  2x3/0 2x250mcm
Max. cross-section of copper cable
to power (440-460 V) [AWG]™ 1/0 2/0 3/0 2x1/0 2x1/0 2x3/0  2x4/0
Max. cross-section of aluminium cable
to power (380-415V) [AWG]> 3/0  250mcm  300mcm  2x2/0 2x4/0  2x250mcm  2x350mem
Max. cross-section of aluminium cable
to power (440-460 V) [AWG] 3/0 4/0 250mcm  2x2/0 2x3/0 2x250mem  2x300mem
Min. cable cross-section to motor,
and DC-bus [mMmZAWG]® 10/8 10/8 10/8 10/8 10/8 16/6
Max. pre-fuses [AVUL Y [A] 150/150 250/220 250/250 300/300 350/350 450/400 500/500
Integral pre-fuses [AI/UL ¥ A] 15/15  15/15  15/15 30/30 30/30 30/30  30/30
Pre-fuses SMPS [AJJUL *}A] 5.0/5.0 .
Weight 1P 00 [kg] 109 109 109 146 146 146 146
Weight IP 20 [kg) 121 121 121 161 161 161 161
Weight IP 54 [kg] 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 IP0O0/IP 20/ 1P 54

1. If UL/cUL is to be complied with, pre-fuses type Bussmann KTN-R, KTS-R or similar must be used.
Pre-fuses type gG must be used for VLT 6002 - VLT 6032, 200/240 V and VLT 6002 - VLT 6062, 380/460 V. Pre-fuses type gR
must be used for VLT 6042 - 6062, 200/240 V and VLT 6075 - VLT 6550, 380/460 V. The fuses must be placed to protect a
circuit capable of supplying max. 100,000 amps rms (symmetrical), 500 V maximum.

2. American Wire Gauge.

w

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 fitted on the terminals.
Always comply with national and local regulations on min. cable cross-section.
5. Connection stud 1 x M8 / 2 x M8.

T a0
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VLT® 6000 HVAC

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

According to international requirements VLT type 6350 6400 6500 6550
Qutput current irn [A] (380-415 V) 480 600 658 745
Iz max (60 s) [A] (380-415 V) 528 660 724 820
Iy [A] (440-460 V) 443 540 590 678
Iyt max (B0 s) [A] (440-460 V) 487 594 649 746
Output Swn [KVA] 415 V) 345 431 473 536
Suin [KVA] (460 V) 353 430 470 540
Typical shaft output (380-440 V) Py [KW] 250 315 355 400
Typical shaft output (441-500 V) Pyy.w [HP) 350 450 500 600
Max. cross-section of
copper cable to motor 2x150 2x 185 2 x 240 2 x 300
and loadsharing (380-415 V) [mmy ] 3x70 3 x95 3x120 3 x 150
Max. cross-section of
copper cable to motor 2x 120 2 x 150 2x 185 2 x 300
and loadsharing (440-460 V) {mm?J 3x70 ~ 38x95 3x95 3x 120 .
Max. cross-section of
“algminium cable to motor 2x185 2 x 240 2 x 300 e
and loadsharing (380415 V) [mm} _ 3x120  3x150 _  3x185 3x.185 9
Max. cross-section of ©
aluminium cable to motor 2x 150 2x185 2 x 240 =
and loadsharing (440-460 V) [mmv]" 3 x95 3x120 3x150 _ _ 3x185 - »n
Max. cross-section of =
copper cable {0 motor 2 x 250mcm 2 x 350mcm 2 x 400mcm 2 x 500mem =
and loadsharing (380-415 V) [AWG]™> 3x2/0 3x3/0 _.3x4/0 3 x 250mem
Max. cross-section of
copper cable to motor 2 x4/0 2 x 300mem 2 x 350mcm 2 x 500mem
and loadsharing (440-460 V)  [AWG]*» 31/0 3 x 3/0 3 x 3/0 3 x4/0
Max. cross-section of
aluminium cable to motor 2 x 350mcm 2 x 500mcm 2 x 600mem 2 x 700mem
and loadsharing (380-415 V) [AWG)2 ™ 3x4/0 3x250mcm 3 x300mcm 3 x 350mem
Max. cross-section of
aluminium cable to motor 2 x 300mcm 2 x 400mem 2 x 500mcm 2 x 600mcm
and loadsharing {440-460 V)  [AWG)>® 3 x3/0 3 x 4/0 3 x 250mcm 3 x 300mcm

124

5.

if UL/cUL is to be complied with, pre-fuses type Bussmann KTN-R, KTS-R or similar must be used.

Pre-fuses type gG must be used for VLT 6002 - VLT 6032, 200/240 V and VLT 6002 - VLT 6062, 380/460 V. Pre-fuses type gR
must be used for VLT 6042 - 6062, 200/240 V and VLT 6075 - VLT 6550, 380/460 V. The fuses must be placed to protect a
circuit capable of supplying max. 100,000 amps rms (symmetrical), 500 V maximum.

American Wire Gauge.

Measured using 30 m screened motor 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.

Connection stud 1 x M8 / 2 x M8.

MG.B60.A3.02 - VLT is a registered Danfoss trade mark 21
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VLT® 6000 HVAC

B Technical data, mains supply 3 x 380 - 460 V
According to international requirements

VLT type 6350 6400 6500 6550
Max. input current Imax [A] {400 V) 389 467 584 648
(RMS) I max [A) (460 V) 356 431 526 581
Max. cross-section of
copper cable 2 x 150 2 x 185 2 x 240 2 x 300
to power (380-415 V) [mm? 3x70 3 x95 3 x120 3 x 150
Max. cross-section of
copper cable 2x120 2 x 150 2 x185 2 x 300
to power (440-460 V) [mm?*  3x70 3x95 3x95 3x120
Max. cross-section of
aluminium cable 2x185 2 x 240 2 x 300
to power (380-415 V) fmm» - 3x 120 3x150 3x185 3x185
Max. cross-section of
aluminium cable 2 x 150 2x 185 2 x 240
to power (440-460 V) _ mmA 3x95 3x120  3x150 3x 185
Max. cross-section of
copper cable 2 x250mem 2 x 350mem 2 x 400mem 2 x 500mcm
to power (380-415 V) __lAwWG) 3 x2/0 3 x 3/0 3x4/0 3 x 250mem
Max. cross-section of
copper cable 2 x4/0 2 x300mcm 2 x 350mcm 2 x 500mcm
to power (440-460 V) [AWG]" 31/0 3 x3/0 3x30 _ 3 x4/0
Max. cross-section of
aluminium cable 2 x 350mcm 2 x 500mecm 2 x 600mem 2 x 700mcm
to power (380-415 V) _AWGE" ™ 3x4/0  3x250mem 3 x300mem 3 x 350mcm
Max. cross-section of
aluminium cable 2 x 300mem 2 x 400mem 2 x 500mem 2 x 600mcm
to power (440-460 V) [AWG]" = 3x3/0 3x4/0 3 x 250mcm_ 3 x 300mem
Max. pre-fuses (mains) [-)/UL " (A} 630/600 700/700 800/800 800/800
Integral pre-fuses
(softcharge circuit) [-})/UL T [A] 15/15 15/15 15/15 30/30
Integral pre-fuses
(softcharge resistors) [-)/UL P [A] 12/12 12/12 12/12 12/12
Integral pre-fuses (SMPS) [-]/UL ' [A] 5.0/5.0 B
Efficiency 0.97 L
Weight IP 00 kgl 480 515 560 585
Weight IP 20 (kg] 595 630 675 700
Weight IP 54 kg] 605 640 685 710
Power loss at max. load (W] 7500 9450 10650 12000

Enclosure

IP 00 /P 20/ IP 54

1. f UL/eUL is to be complied with, pre-fuses type Bussmann KTN-R, KTS-R or similar must be used.
Pre-fuses type gG must be used for VLT 6002 - VLT 6032, 200/240 V and VLT 6002 - VLT 6062, 380/460 V. Pre-fuses type gR
must be used for VLT 6042 - 6062, 200/240 V and VLT 6075 - VLT 6550, 380/460 V. The fuses must be placed to protect a
circuit capable of supplying max. 100,000 amps rms (symmetrical), 500 V maximum.

2. American Wire Gauge.

I

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 fitted on the terminals.
Always comply with national and local regulations on min. cable cross-section.
5. Connection stud 1 x M8 / 2 x M8.

Q-Pulse Id TMS931
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VLT® 6000 HVAC

8 Mechanical dimensions
All measurements in mm.

VLT type A B C a b aa/bb Type
Bookstyle IP 20 200-240 V

6002 - 6003 395 90 260 384 70 100 A
6004 - 6005 395 130 260 384 70 100 A

Bookstyle IP 20 380-460 V
6002 - 6005 395 90 260 384 70 100 A
6006 - 6011 395 130 260 384 70 100 A

IP 00 200-240 V
6042 - 6062 800 370 335 780 270 225 B

IP 00 380-460 V

6075 - 6125 800 370 335 780 270 225 B
o= -=B150-+-6275 - 1400 420 400 1380 350 225 B e

6350 - 6550 1896 1099 490 - - 400 (aa) H g
1}

IP 20 200-240 V =

6002 - 6003 395 220 160 384 200 100 C 1]

6004 - 6005 395 220 200 384 200 100 C £

6006 - 6011 560 242 260 540 200 200 | D

6016 - 6022 700 242 260 680 200 200 D

6027 - 6032 800 308 296 780 270 200 D

6042 - 6062 954 370 335 780 270 225 E

IP 20 380-460 V

6002 - 6005 395 220 160 384 200 100 C

6006 - 6011 395 220 200 384 200 100 C

6016 - 6027 560 242 260 540 200 200 D

6032 - 6042 700 242 260 680 200 200 D

6052 - 6062 800 308 296 780 270 200 D

6075 - 6125 954 370 335 780 270 225 E

6150 - 6275 1554 420 400 1380 350 225 E

6350 - 6550 2010 1200 600 - - 400 (aa) H

VLT type A B C D a b a/b Type

IP 54 200-240 V

6002 - 6003 460 282 195 85 260 258 100 F

6004 - 6005 530 282 195 85 330 258 100 F

6006 - 6011 810 355 280 70 560 330 200 F

6016 - 6032 940 400 280 70 690 375 200 F

6042 - 6062 937 495 421 - 830 374 225 G

IP 54 380-460 V

— . 6002-6005-0—— . . 460-— 282——195———85— -—260—2586—100———F—— -~ ~— " - " -

6006 - 6011 530 282 195 85 330 258 100 F

6016 - 6032 810 . 355 280 70 560 330 200 F

6042 - 6062 940 400 280 70 690 - 375 200 ° F

6075 - 6125 937 495 421 - 830 - 374 225 G

6150 - 6275 1572 =~ 495 425 - 1465 445 225 G

6350 - 6550 2010 1200 600 - - - 400 (@a) H

Option for IP 00 VLT 60756275 A1 B1 C1

IP 20 bottom cover

6075 - 6125 175 370 335 aa: Min. air above enclosure

6150 - 8275 175 420 400 ab: Min. air below enclosure

MG.60.A3.02 - VLT is a registered Danfoss trade mark 23
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B Mechanical dimensions
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! i
; :
1 o |
| 3 | )
,/t::::::%.- | e
e '5'5 ///
Type C, IP20 Type G, IP54
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B Mechanical dimensions (cont.)

CJ/o 1@7

»‘

)

§

: A
S o . -
a o
' =]
| s
=
R
| . U S |
|
|
176F2043.10
Type H, IPQO, 1P20, IP54
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B Mechanical installation

B Enclosure protection

\

All the above-mentioned units require a minimum
space of 100 mm above and below the enclosure.

OANFOSS
195HA059.12
-
(=]
(=)

Please pay attention to the requirements IPO0 P20 IP54
/'\ that apply to integration and field Bookstyle - OK -
° mounting kit, see the below list. The
information given in the list must be observed to 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.
The VLT frequency converter must be installed Field-mounting
vertically. IPOO P20 IP54
Bookstyle - No -
The VLT frequency converter is cooled by means of
air circulation. For the unit to be able to release its VLT 6002-6032 200-240 V - No OK
cooling air, the minimum distance over and below VLT 6002-6550 380-460 V No No oK
the unit must be as shown in the illustration below.
To protect the unit from overheating, it must be IP 20 with 4x top cover
ensured that the ambient temperature does not rise VLT 6002-6005 200-240 V - OK OK
above the max. temperature stated for the VLT VLT 6002-6016 380-460 V - OK OK
frequency converter and that the 24-hour average
temperature is not exceeded. The max. IP 20 terminal cover
temperature and 24-hour average can be seen from VLT 6006-6032 200-240 V_ - OK OK
the General Technical Data. VLT 6022-6062 380-460 V - OK OK
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
temperature.
The service life of the VLT frequency converter will
be reduced if derating for ambient temperature is
not taken into account.
B Spacing when installing of VLT 6002-6005 200-240 V, VLT 6002-6011 380-460 V Bookstyle IP 20,
IP 20 and IP 54.
Side-by-side
Cooling
g 100
, / 9
23

All the above-mentioned units can be installed side

by side without any space, since these units do not

require any cooling on the sides.

26 -
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M Installation of VLT 6006-6032 200-240 V, VLT 6016-6062 380-460 V IP 20 and IP 54

Cooling
gL 200
*
+
N 200
£ 200

\

= ==A=units=in-the above-mentioned series require a
minimum space of 200 mm above and below the
enclosure and must be instalied on a plane, vertical
surface (no spacers). This applies both to IP 20 and
IP 54 units.

These units can be installed side by side without
any spacing, since they do not require any cooling

DANFOSS
1752A116.12
I N
O le
[=]

Side-by-side

DANFOSS
175ZA117.10

(!

DANFQSS
175ZA118.10

e)
2
K
™
b

7]

- £

on the sides.

010 0

IP 54 (flange-by-flange)

B Installation of VLT 6042-6062 200-240 V, VLT 6075-6275 380-460 V IP 00, IP 20 and IP 54

Side-by-side

Al ©
- ~
. N -
Cooling Qg
b3
3=

f 225

*

¥

N 225

VLT 6075-6275

QANFOSS
1752A216.13

All units require a minimum space of 225 mm

—————above-and-below-the-enclosure-and-must-be——- — ——

installed on a plane, vertical surface (N0 spacers).
This applies to IP 00, IP 20 and IP 54 units alike.

VLT 6075-6275 1P 00 and IP 20

|

i
DANFOSS
176FA019.10

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.

MG.B0.A3.02 - VLT is a registered Danfoss trade mark
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B Installation of VLT 6350-6550 380-460 V Compact IP 00, IP 20 and IP 54

Cooling Side-by-side

’ 400mm

4 e

17522¢43.10

<l
All units in the above-mentioned series require a Compact IP 00, IP 20 and IP 54
minimum space of 400 mm above the enclosure All'IP 00, IP 20 and IP 54 units in the above-
and must be installed on a plane floor. This applies mentioned series can be installed side by side
to both (P 00, IP 20 and IP 54 units. without any space between them, since these units
» Gaining access 1o the VLT 6350-6550 requires a do not require cooling on the sides.

minimum space of 605 mm in front of the VLT
frequency converter.

—_—— 28— e e e MG60.A3:02- VI Tis aregistered Danfoss trade- mark— —— ———
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W General information about electrical installation

B High voltage warning
The voltage of the frequency converter

6 is dangerous whenever the equipment
is connected to 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 6002-6005 wait at least 4 minutes and
using VLT 6006-6550 wait at least 15 minutes.

d N y g
"_ It is the user's or certified electrician's
J responsibility to ensure correct earthing

and protection in accordance with applicable
national and local norms and standards.

NB! o

B Earthing
The following basic issues need to be considered when
installing a frequency converter, so as to obtain
electromagnetic compatibility (EMC).

o Safety earthing: Please note that the frequency
converter 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 possible 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
conductor cross-section Cygss.

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.

W 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 di-
stance.

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 out
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 all interference-filled in- or outgoing
cables to/from a cabinet should be screened/armoured
or filtered.

See also EMC-correct electrical installation.

c
(o}
=
I
©
-
[72]
=

B Screened/armoured cables

The screen must be a low HF-impedance screen. This is
ensured by using a braided screen of cobber, 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

ELCB relays, multiple protective earthing or earthing can
be used as extra protection, provided that local safety
regulations are complied with.

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 fauit 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.

MG.B0.A3.02 - VLT is aregistered Danfoss trade mark
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B RFl switch

Mains supply isolated from earth:

When the VLT frequency converter is supplied from
an isolated mains source (IT mains), the RFl switch
must be closed (OFF). In the OFF position, the
internal RFl 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 RFIl switch can be seen from in
VLT 6000 enclosures.

NB!
»
BIS3  When the RFI switch is set to OFF
parameter 407 Switching frequency max
is only allowed to be set to factory setting.

NB!

ll: The RFI switch is not to be operated with
mains supply connected to the unit.

Check that the mains supply has been
disconnected before operating the RF| switch.

The RFI switch disconnects the capacitors
galvanically; however, transients higher than approx.

Reliable galvanic isolation (PELV) is lost if

1,000 V will be bypassed by a spark gap.
the RFI switch is placed in the OFF

/0\ position. This means that all control in- and

outputs can only be considered low-voltage

terminals with basic galvanic isolation. in addition,

the VLT 6000 HVAC EMC performance will be

reduced if the RF! switch is placed in the OFF

position.

Mains supply connected to earth:

The RFI switch must be ON for all installations on
earthed mains supplies.

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.
A | |
'l. The RFI switch must be closed (position
e ON) when high voltage tests are carried
out. The mains and motor connection must be
interrupted in the case of high voltage tests of the
total installation if the leakage currents are too
high.

NB!

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).

Ventilation of integrated VLT 6000 HVAC
The gquantity of air required for cooling frequency
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 cooling air temperature (ty) present
must be lower than t. ,W;.; (40°C).

The day/night average must be 5°C lower

(VDE 160).

The outlet temperature of the cooling air must not
exceed: tour max (45° C).

2. Calculate the permissible difference between the
temperature of the cooling air {tn) and its outlet
temperature (tour):

At= 45° C-ty.

3. Calculate the required

quantity of air = EP,x 3.1 m&3/h
—
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
across the filters and for the fact that the pressure is
going to drop as the filters are choked.

30
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B EMC-correct electrical installation
General points to be observed to ensure EMC-
correct electrical installation;

- Use only braided screened/armoured maotor

It is important to ensure good electrical contact
from the installation plate through the installation
screws to the metal cabinet of the VLT frequency
converter.

cables and braided screened/armoured control - Use starwashers and galvanically conductive

cables.

installalion plates.

- Connect the screen to earth at both ends. - Do not use unscreened/unarmoured motor

- Avoid installation with twisted screen ends
(pigtails), since this ruing the screening effect at

cables in the installation cabinets.

high frequencies. Use cable clamps instead. The illustration below shows EMC-carrect electrical

installation; the VLT frequency converter has been

fitted in an instaliation cabinet and connected tc a

PLC.

=

O

)

)

i

R

=

PLC etc. Panel . —

e 2’
: q
VLTE000
588
GED
0oDC
I Qutput con—
§ coo|* tacior etc.
Qo0
A L Earthing rail
L[ L Cable insula—
tion _stripped

r 2 ,%Z.:. :
m2

Min, 16m
Equalizing cable
All cable entries in
T / one side of ponsl
Control cables
1 ¢ 7N — — 3 Motor termistor
L L -
- T T T T T T T T |7 MinT200mm IA-Motor cable - — -
— between con‘-\\-\__
trol cables, = -
Malns—supply metor coble ond | [ i
L1 ] mains cable
L2§> | _/
L3
N
PE o ~ ' Motor

Min. 10mm2

LS

PE: min. 10mm2
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B Use of EMC-correct cables

Braided screened/armoured cables are Z+ can be assessed on the basis of the following
recommended tc optimise EMC immunity of the factors:

control cables and the EMC emission from the - The contact resisiance belween the individual
motor cables. screen conduciors.

The ability of a cable to reduce the in- and cutgoing - The screen coverage, i.e. the physical area of
radiation of electric noise depends on the switching the cable covered by the screen - often stated
impedance (Z1). The screen of a cable is normally as a percentage value. Should be min. 85%.
designed to reduce the transfer of electric noise; - The screen type, i.e. braided or twisted patiern.
however, a screen with a lower Zy value is more A braided pattern or a closed tube is

effective than a screen with a higher Z;. Z; is rarely recommended.

stated by cable manufacturers, but it is possible to
estimate Zy by looking at the cable and assessing
its physical design.

iransfer impedance, Zy
mohm/m
103

Aluminium-clad with
copper wire.

Twisted copper wire or
armoured steel wire cable.

Single-layer braided copper
wire with varying percentage
SCreen Coverage.

Double-layer braided
copper wire.

SN

Twin layer of braided copper wire
with a magnetic, screened/
armoured intermediate layer.

the better the cable screening performance

10-2 N 2 \\
i Cable that runs in copper
1 S (S;D = tube or steel tube.
1073 N
C.01 0,1 1 10 100 MHz £
©
_____ 3
DANFOSS { (:‘-,:_p " Lead cable with 1.1 mm wall
S @« . .
17524186.32 Y ¥ £ thickness with full coverage.
—_———32 s e e MG.60.A3.02 - M Tis a registered Danfoss trademark- .
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M 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 correct earthing is
carried out and what to be done if in doubt.
FLL efc.

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 e
Do not use twisted cable ends (pigtails), since these
increase the screen impedance at high frequencies.

e
o
S
8
=
i}
7]
£

PLC elc.

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 problem can be solved by fitting an equalizing
PE Y/~ FePE cellee, to be placed next tg the control cabte,
Minimum cable cross-section: 16 mm? .

Min. 16mm?2
Equalizing cable
PLC etc.

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 cennecting one end
of the screen to earth via a 100nF condenser
(keeping leads short).

Cables for seriai 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 1ink. It
is recommended to use twisted-pair cables 10 redu-
ce the differential mode interférence between the
conductors.

MG.60.A3.02 - VLT is a registered Danfcss trade mark 33
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Bl VLT 6000 HVAC enclosures

U
96

DAKFOSS.
175HA387.11

vV W PE

97 98 99~_]| | |[4=P

lI 91 92 93
(] AUX RELAY
’ /‘\&1 .
ol OFFIIEX B
o

i

SWITCH 1-4

RFI-SWITCH

L1 L2 L3 01 02 03

Bookstyle IP 20
VLT 6002-6005, 200-240 V
VLT 6002-6011, 380-460 V

SWITCH 1-4

| L1 L2 L3
-1 91 92 93

[ U V. wPE
|1 96 97 98 99

T~ 01 02 03

AUX RELAY

Compact IP 54
VLT 6002-6005, 200-240 V
VLT 6002-6011, 380-460 V

L1 L2 L3
91 92 93

SWITCH 1-4 1 Uu v W pf

7 96 97 98 99
@\

01 02 03
AUX RELAY

Compact IP 20
VLT 6002-6005, 200-240 V
VLT 6002-6011, 380-460 V

PN

¢ RFI=-SWITCH
SWITCH 1-4

L3
93~

L2
92 ]
Ly —

91

01 02 03 — 35 36
—
~24V+

I"-

96 97 98

AUX RELAY

P20
VLT 6006-6032, 200-240 V
VLT 6016-6062, 380-460 V

34
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0ANFOSS.
175HA370.13

01
l.<02 NOT USED
03

—U 96

—V g7

—Ww 98
RFI-SWITCH 2

B VLT 6000 HVAC enclosures
RN
SWITCE -4
RF1=SWITCH
SWITCH 1-4
V919293
oLz
e LINF
' 85 89 04
" -pc -bC ;::J&v 05}—
LOAD SHARING 06 -
o —es 9708 )<
u Vv W
MOIOR
L 91—
L2 92
L3 93—
RFI-SWITCH 1 \

01 02 03
B e
IP 54

VLT 6006-6032, 200-240 V IP 00

VLT 6016-6062, 380-460 V VLT 6042-6062, 200-240 V
VLT 6075-6125, 380-460 V

(] SWIICH 1-4
SWITCH 1-4

Installation

ouwoss
1737313

0
/{02 NOT USED %
»

03

—U 96

v 97

—W 98

N "7 TRF-SWITCH 2

7 A

RFI-SWITCH 1§ L 94
L2 92
L3 93
) IP 20 IP 54
VLT 6042-6062, 200-240 V VLT 6042-6062, 200-240 V
VLT 6075-6125, 380-460 V VLT 6075-6125, 380-460 V

—U 96
——v 97
———w 938

RFI-SWITCH 2
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SWITCH 1-4

wor 981
RELAY o

L 91
L2 92 —}
L3 93~

RFI=-SWITCH 1

IP 00

DaNross
173HA371.13

hai

03

~
i-U 96
| —v g7
4 W 98
=
|~
N

+0C -0C
89 88

VLT 6150-6275, 380-460 V

SWITCH 1-4

IP 54
VLT 6150-6275, 380-460 V

a3

(]
- _.{oz NOT USED

RFI-SWITCH 2

04
AUX
- < 05
B,

- {g; NOT USED

RFI—SWITCH 2

SWITCH 1-4

RFI~SWITCH 1

VLT 6150-6275, 380-460 V

AR

>
N
N

&

-

V.

Banroad
37203

/'\’

N

IP 20

01
|1 _{02 NOT USED

03

i~U 96

| ™H—~w 98

RFI-SWITCH 2

— 36 —
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@ Electrical installation, enclosures

Soft charge Input snubber
fuses

yA

RFI-SWITCH 1 . [} o
ON  OFF J o
bt s
& g
0 ol <]
o= 105 BRAKE
SWITCH 1-4 o 106 TEMP. Zg\id.c.3$+
D 104 KLIX-ON
000 g
12 D 4 - ° I~ .S
[
i)
. < 1
el L] L S oJ S
o [2]
. £
a I
g U7l BT
02 03 01
R/L1/91-| o Jfo o jfo offo AUX_RELAY
" | [ o (s T} O
s ] S r A
/13793 | b s " .
RFI-SWITCH 2
/
OoN f (] ] o
[ (4] oL B8
OFF‘ 5 = o o (== ‘Q//U/TI/QS
o 1 vz
oI o4 |_w/13/98
+DC 89— | © T o .4
o ool lleodoeg e
-pC 88— ==

| g

- 3 1 L o]
1] z P4 4
Eorth bus bar (5) /\// Earth bus bar (5)
! V

176FA046.10

Compact IP 20 / IP 54
VLT 6350-6550, 380-500 V
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M Electrical installation, power cables

[ 10 T 1
@
U VvV W PEE —11 I
96 _97 98 99
MOTOR lestgS
g5
T 1 RN = ‘5
L1 L2 L3 RELAY AUS 01 02 03
91 92 93 01 02 03 AUX RELAY
MAINS D D
.@ — ]
@ D@ R @ D@ @ ®
2 _
2} = < =
z - = a8
3 a2 £2
£3 [ £
FLs
Bookstyle IP 20 Compact IP 20/IP 54
VLT 6002-6005, 200-240 V VLT 6002-6005, 200-240 V
VLT 6002-6011, 380-460 V VLT 6002-6011, 380-460 V
. g 0loolelve o
T’“—“’f\ﬂ—\/—\—/r it
2229 a2 ][5] © 2|2|0|o|o|2|o|e 222222
X RELAY 2| |2 @@@ 91| 92| 93| 88|89 95j97]98| 2|22 |2
u v w -0C +0C -
5 - 8 £ 2 - LlfNELsLOZ: SHDA(:ILG ’ I;OR " L:1 L*{Z L;1 L}Z
@ 2|2 @ ﬂ_ 94% @ @l 955 C-FAN
] e
AX RELAY
IP 20 IP 54
VLT 6006-6032, 200-240 V VLT 6006-6032, 200-240 V
VLT 6016-6062, 380-460 V VLT 6016-6062, 380-460 V
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B Electrical installation, power cables

V/IANLIL

l_/_:-ul.lz -
Qo1
AUX Y]
Q@ o1 RELAY 1@ 03
{8 2
Qw
Q04 L1 Q06
L1 o U ®, 210 ®"
® o1 Q® ® NOT USED § |@ 106 96
@105 96 L Q104
5 NOT USED{g:S ; @92 @ v
® 92 ® 97 97
L3
@
L3 W 93
Al ©93 ©98
B h B r V Q=N ™M =
HEEERICEIEC 2EZE | @ | @ ©
0|9[{0|8| | -nc +0C ©|O®[|0|® | -pc +DC -
vlufujujr] 88 | 8 g ?}@ ujjujelg] 88 | 89 S
® X RN —— — & L e — ©
' DC BUS 0C BUs '.‘;;
N : =
IP 00/20 IP 54
VLT 6042-6062, 200-240 V VLT 6042-6062, 200-240 V
VLT 6075-6125, 380-460 V VLT 6075-6125, 380-460 V
l_l_:m\x.uz —— Z’::—-w-\_/\____/—’_’\__/
- X
Qo1 AX (@02
AUX RELAY
&l
04
Q06
83: @105
@105 NOT USED{ (@ 106
NOT USED 8:&6 Q104
:::, ::\’—\_/—\__v/—,—’\—‘/
U U
Lt L1 )
®4|®@s ©s5|®ss ’
L1 L1 u ]
el ©v ©v ©91 ©91 ©96 ©96
®,|®,, 97|~
2|2 v v
TIPRE @' " ©92 ©92 - ®y ®,
® ©9 98 98 ® @ ® @
93 3 L3 3] [Fpe Foc ® +DC |+DC " W
— — A @ ®-}{- l I —\~ Q%- @95 se )|t |89 89 ©—98- !o—gs -
h -DC |~-DC
88 | 88 2(z(2|2
bJ@ bc Bs (6|66 ®#
® @® ulu|uu f })@ ®{
\‘fDC +DC AUX  FAN I’(
89| 89 W
IP 00/20 IP 54
VLT 6150-6275, 380-460 V VLT 6150-6275, 380-460 V
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B Electrical installation, power cables

R/L1 /91|
s/L2/92-" |
/13793 |

+DC 89

A\

o)} |of

o
nim 100}

[ _ ool o

N

-DC 88—

| o)

105 BRAKE
106 TEMP.
104 KUX-ON

02 03 01

|-u/T1/96
|-v/12/97
| -w/13/98

/

Earth bus bor @

i

176FA044.10

Compact IP 20/IP 54

without disconnector and mains fuses

200 kW - 500 kW

105 BRAKE
106 TEMP.
104 KLIX-ON

| —] o
MAINS _]
FUSES
02 03 0t
X _RELA
/ﬁl o o © o o
[
R/L1/91 | o B :
/Ly / |1 3 3 S ;/,u/n/ss
s/n.z/sz// o o ° 5 T v /12/97
/13793 ] MAINS DISCONECTOR ol [odd | wrsee
-] -] e
o[ © oflelo L0, - .
° o ° - -
——
+DC 89 5
1 *
- —
DC 88 5
a - a N —
L] . . .
Eorth bus bar @
L] L] L[]
’ v

176FA045.10

Compact IP 20/IP 54

with disconnector and mains fuses

200 - 500 kW

Earth bus bar @

Earth bus bor @
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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 Vv, VLT 6002-6062, 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.

These figures apply to the following terminals:

Nos. 96, 97, 98

Mains terminais

Motor terminals

Earth terminal

VLT type Tightening-up Screw
3 x _200-240 V torque size
VLT 6002-6005 0.5 - 0.6 Nm M3
VLT 6006-6011 1.8 Nm M4
VLT 6016-6027 3.0 Nm M5
VLT 6032 4.0 Nm M6
VLT type Tightening-up Bolt
3 x 200-240V torque size
VLT 6042-6062 11.3 Nm M8
VLT type Tightening-up Screw
3 x_380-460 V torque size
VLT 6002-6011  0.5-0.6 Nm M3
VLT 6016-6027 1.8 Nm M4
VLT 6032-6062 3.0 Nm M5
VLT type Tightening-up Bolt
3 x 380-460 V torque size
VLT 6075-6125 11.3 Nm M8
VLT 6150-6275 11.3 Nm M8
VLT 6350-6550 42.0 Nm M12

NB!
d

Check that the mains voltage fits the mains
voltage of the VLT frequency converter,

B Mains connection
Mains must be connected to terminals 91, 92, 93.

IR AR Vains voltage 3 x 200-240 V
- L1, L2, L3 —Mains voltage 3 x 380-460V

which can be seen from the nameplate.

See Technical data for correct sizing of cable cross-

sections.

B Pre-fuses
For VLT type 6002-6275, external pre-fuses must
be installed in the mains supply to the frequency
converter. For UL/cUL applications with a mains
voltage of 200-240 V, pre-fuses of type Bussmann
KTN-R (200-240 V) or similar must be used. For UL/
cUL applications with a mains voltage of 380-460 V,
pre-fuses of type Bussmann KTS-R (380-460 V) or
similar must be used.

See Technical data for correct sizing of pre-fuses.

B Motor connection
The motor must be connected to terminals 96, 97,
98. Earth to terminal 99.

Nos. 96, 97, 98

Motor voltage 0-100% of

Earth connection.

c
L
P
©
3
{11]
E

See Technical data for correct sizing of cable cross-
sections.

All types of three-phase asynchronous standard
motors can be used with a VLT 6000 HVAC unit.

Small-size motors are normally star-connected.
{220/380 V, A/Y). Large-size motors are delta-
connected (380/660 V, A/Y).

The correct connection and volitage can be read
from the motor nameplate.

' ln older motors without phase coil
q insulation, a LC filter should be fitted to the

VLT frequency converter output. See the Design
Guide or contact Danfoss.

— 00
I8 £
178ZA114.10
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B Direction of motor rotation

&

96 97 98

174H404,00

The factory setting is for clockwise rotation with the
VLT frequency transformer output connected as
follows.

Terminai 96 connected to U-phase
Terminal 97 connected to V-phase
Terminal €8 connected to W-phase

The direction of rotation can be changed by
switching two phases in the motor cable.

B Parallel coupling of motors

GANFOSS
1752401010

VLT 6000 HVAC is able to coniral several motors
connecied in parallel. If the motors are to have diffe-
rent rpom values, the motors must have different
rated rpm values. Motor rpm is changed
simultaneousty, which means that the ratio between
the rated rpm values is maintained across the

range.

The total current consumption of the moteors is not
1o exceed the maximum rated output current [y
for the VLT frequency ccnverter.

R Motor cables

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.

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 moter. Consequently, additional motor
protection is required, such as thermistors in each
moior {or individual thermal relays).

NB!
1k, Parameter 107 Automatic Mator
q Adaptation, AMA and Automatic Energy
Optimization, AEQ in parameter 101 Torque
characteristics cannct be used if motors are
connected in parallel.

See Technical data for correct sizing of motor cable
cross-section and length.
Always comply with national and local regulations on

cable cross-sections.
l': If an unscreened cable is used, some EMC
a requirements are nol complied with, see
EMC lest results.

NB!

If the EMC specifications regarding emission are to
be compilied with, the motor cable must be
screened, unless otherwise stated for the RFI filter in
question. 11 is important 1¢ keep the motor cable as
shorl as possible so as to reduce the noise level and
leakage currents 1o a minimum.

The motor cable screen must be connected to the
metal cabinetl of the frequency converter anc to the
metal cabinet of the motor. The screen connections
are 1o be made with the biggest possible surface
{cable ctamp). This is enabled by different installation
devices in the difflerent VLT frequency converters.
Mounting with twisted screen ends {piglails) is to be
avoided, since these spoil the screening effect at
higher frequencies.

If it is necessary to break the screen to instali a
maotor isclator or motor contactor, the screen must
be continued at the lowest possible HF impedance.

42 I - -
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B 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, Iy, 7y has been
programmed for the rated motor current (can be
read from the motor nameplate).

W 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
national and local regulations. In order to ensure

~—=geed=mechanical connection of the earth cable, its

cable cross-section must be at least 10 mm?. For
added security, an RCD (Residual Current Device)
may be installed. This ensures that the VLT
frequency converter will cut out if the leakage
currents get too high. See RCD instructions
MI1.66.AX.02.

Installation of 24 Volit external DC supply:
Torque: 0.5 - 0.6 Nm

Screw size: M3

No. Function

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 fitied
to protect the external 24 V DC supply. The power
consumption is 15-50 W, depending on the load on
the control card.

24 V external DC supply

I NB!
ils Use 24 V DC supply of type PELV to
a 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 total 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,

output.
m Relay output 1

1+3 break, 1+2 make.
Max. 240 V AC, 2 Amp.
Min. 24 V DC, 10 mA or
24V AC, 100 mA.

Max. cross-section: 4 mm¥10 AWG.
Torque: 0.5 - 0.6 Nm.
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.

1752400210

DAMFOSS

ok W

VAU

AN

\ A\Y
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M Electrical installation, control cables

© @ | |©
@ D@ D

175HA380.10 L —

Torque: 0.5-0.6 Nm.
Screw size: M3.

Generally speaking, contro! 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

Torque: 0.5-0.6 Nm

Screw size: M3

See Earthing of screened/armoured control cables
for correct termination of control cables.

2 @ 2 2 © @ @ @ || @ @
16 17 18 19 20 27 29 32 33 |[61 68 69|
o R [ s [ [ e e o [ et 0 O = I =

DIN DIN DIN DIN COM D IN DIN DIN DIN COM P N
DIN RS485 RS485 RS483

2 @ @ @ @ @ @ @ @ @ @ @
04 05 312 13 39 42 45 50 53 54 55 60
DDo oo o0 Do Q@

T T T _F COM ACUT AOUT +10Vv AIN AIN COM A IN
RELAY +24v A out out AN

DANFOSS
175HA379.10

Function
Relay output 1 can be used for
indicating status and warnings.

ped
o

Voltage supply to digital inputs. For the
24 V 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.

Ground for analogue/digital outputs.
Must be connnected to terminal 55 by
means of a three-wire transmitter. See
Examples of connection.

Analogue/digital outputs for indicating
frequency, reference, current and
torque. See parameters 319-322
Analogue/digital outputs.

Supply voltage to potentiometer and
thermistor 10 V DC.

Analogue voltage input, O - 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 interface, serial
communication. Where the VLT
frequency converter is connected to a
bus, switches 2 and 3 (switches 1- 4 -
see next page) must be closed on the
first and the last VLT frequency
converter. On the remaining VLT
frequency converters, switches 2 and 3
must be open. The factory setting is
closed (position on).

68, 69

44 ’ -
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24Vd.c.
mex._ZOOmA

DANFOSS
1752A081.14

ov

COM 44—~

Sw2
Sw3

RS485

Hills

8[69Jo4]os]01]02]03]

L.
W]1‘7[1r]1’5a[20]27]2'9[3’2]3‘3>l
AREEARE
i ses |

s -
24vd.c.

B Switches 1-4

The dipswitch is located on the control card.

It is used for serial communication and external DC
supply.

The switching position shown is the factory setting.

oN e
EmEDN gg
oo &
12 3 4 &~

Switch 1 has no function.

Switches 2 and 3 are used for terminating an RS
485 interface, serial communication. In the first and
the last VLT frequency converter, switches 2 and 3
must be ON. In the other VLT frequency converters,
switches 2 and 3 must be OFF.

Switch 4 is used if an external 24 V DC supply is
required for the control terminals.

Switch 4 separates the common potential for the
internal 24 V DC supply from the common potential
of the external 24 V DC supply.

“:I Please note that when Switch 4 is in

e position "OFF" the external 24 V DC supply

is galvanically isolated from the VLT frequency
converter.

NB!

|

h-
B 7y

e

(Tx+, Rx+)
2X2 4+ (Tx—, Rx—=)

w“

[
|

H Bus connection

The serial bus connection in accordance with the
RS 485 (2-conductor) norm is connected to
terminals 68/69 of the frequency converter (signals P
and N). Signal P is the positive potential (TX+,RX+),
while signal N is the negative potential (TX-,RX-).

If more than one frequency converter is to be con-
nected to a given master, use parallel connections.

VLT5000

VLT5000
o |

VLT5000
DANFOSS s A
17524079.11

68-1-I89
- 68--| 69
+

=
—

In order to avoid potential equalizing currents in the
screen, the cable screen can be earthed via termi-
nal 61, which is connected to the frame via an RC-
link.

Bus termination

The bus must be terminated by a resistor network
at both ends. For this purpose, set switches 2 and 3
on the control card for "ON".

MG.60.A3.02 - VLT is aregistered Danfoss trade mark
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B Connection example, VLT 6000 HVAC
The diagram below gives an example of a typical
VLT 8000 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

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 outouts 300-328.

be seen from the terminals of the VLT frequency

converter.

An external DC supply or a 12-pulse option can be
connacted to terminals 88 and 89. Please ask
Danfoss for a Design Guide to learn more.
Anglogue inputs can be connected o lerminals 53
[V], 54 [V] and B0 [mA]}. These inputs can be
programmed for either reference, feedback or
thermnistor. See Analogue inputs in parameter group

There are two analogue/digital outputs {terminals 42
and 45}, which can be programmed to show the
present status or a precess value, such as O-fyax.
Relay outputs 1 and 2 can be used for giving the
presenl status or a warning.

On terminals 68 (P+) and 63 (N-} RS 485 interface,
the VLT frequency converter can be controlled and
nmonitored via serial communication.

300.
{5 F K] 4K K
3 A )
=+ ; () 95 ." .'r Vo]
guzr‘;cr)se ) 97 ¥1 P L._; -
input | C 2 x| o | {1 K K ;\ng\: L S r.i 1
Etormal = " B = /71)’? Mofor
xiarn )
= Switch Mods
&c ut;us I: 8 (-) Power Supply
p 89 (+)
+10 Vde o= -
50 (+10 V OUT)
0-10 Vdec |: 53 (A IN)
Ref. input*
0-10 Vde [+~ 54 (A IN N =]
Ref. input* | ——o—+ ( ) (dux 03
) ralay1) Fault indication®
55 (COM A IN) ) 240 Vac, 2 A
. Yay1
4-20 mA [—F=A-1-® 60 (A IN) il - |
Ref. input* | ——— (Aux 01
refay1) —
12 (+24v OQUT) {Reloy2)05 Run indication®
50 Yac, 1 A
13 (+24V QUT) =
Resetf* 16 (D IN} B (CaM A oUT) 39 Output current Indication®
L (A ouT) 42 4-20 ma
Lockout* 17 (D IN} 0_@
.—/ =]
Run /Stop® 18 (D IN) ‘E Output speed Indication®
5V
L (» Qum) 45 4-20 maA
Revarse® 19 (D IN} 'B
20 (coMd D IN) SW4 v
. sw2 sws O
Interlock* 27 (D IN) o—@ RS 485 ¢ |\ g —ce
(P RS—485) 68 T -
Preset speed® ] 29 (D IN) 'B Intarfaca o II;_I- Re-48s
N RS-485) 697
Setup selec* ¥ 32 (D IN) 'B ¢ ) !
T __® COM RS—485) 61
Selup select® )’ 33 (D IN) _@ \ )

175HASS0.12

* These terminals can be programmed for cther functions.

46
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B Connection examples Run permissive
Single-pole start/stop
a 2
N
B o
L~ | 29
12| +24v o= R \
shve
13 ) —
39

16 | Por. 300 Run permissive
17
18 | Par. 302 Stert

27 | Par. 304

17

+——~——18|PAR. 302 |

| SE—_ ~ [2]
Open Start command
03
20
b= Domper

L1 27! ParR. 304 moter

— oaroas
i H 138114

~ . =—=Start/stop=using terminal 18."" . - Start permitted with terminal 16.
Parameter 302 = Start (1] Parameter 300 = Start enabled [8].

- Start/stop with terminal 18.

Parameter 302 = Start [1].
- Quickstop with terminal 27.

Parameter 304 = Coasting stop, inverse [0].
- Activated damper (motor)

Parameter 323 = Start command active [13].

- ——

|
I
]
!
o

- Quick-stop using terminal 27.
Parameter 304 = Coasting stop, inverse [0]

=
o
£
3
:._g
(2]
£

Digital speed up/down

4 s
=2 2.zone regulation
1 enayv £ -zone regulation
13
39
| ] 50
) ' +
—{ Par. 302 JL 53 | Par. 308 Feedback
Start 0—10V 54 | Par. 311 Feedback
27| PAR. 304 =
= _ 55 [Com. analog input
29| Par. 305
<7 Ji 60
32| Par. 306
33| Par. 307 0-10v
- Speed up and down using terminals 32 and 33. T751A353.12

Parameter 306 = Speed up {7)
Parameter 307 = Speed down [7]
Parameter 305 = Freeze reference [2]

- Parameter 308 = Feedback [2].
- Parameter 311 = Feedback [2].

. Transmitter connection ”
Potentiometer reference

]
12 +24v
| | hof Two—wire —
0w transmitter LS_S Com. analog output
us . ] IR I
——— - —_———— 'Sy — - -~ ———— - o3~ Supplied — 42
bu by VLT i
q - — 1
50+ 10V out akh , 4-2omA L
55( Com. analog input
ikohm 53| PAR. 308 60| PAR. 314, 4-20ma
Tronsmitter
55| Com. analog input with external
supply ’;
[ | ==
Supply O ~ |55{ Com. anoclog input
O 60| PAR. 314, 0/4-20m»
0/4-20ma —

- Parameter 308 = Reference [1] varaons
Parameter 309 = Terminal 53, min. scaling

Parameter 310 = Terminal 53, max. scaling - Parameter 314 = feference 1]

- Parameter 3156 = Terminal 60, min. scaling
- Parameter 316 = Terminal 60, max. scaling

MG.60.A3.02 - VLT is a registered Danfoss trade mark 47
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Bl 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 programming
of the VLT 6000 HVAC.

The control panel is detachable and can - as an
alternative - be installed up to 3 metres away from
the VLT frequency converter, €.g. on the front
panel, by means of a mounting kit option.

The functions of the control panel can be divided
into five groups:

1. Display

Keys for changing display mode

Keys for changing program parameters
Indicator lamps

. Keys for local operation.

All 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
condition 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.

All 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.

o os e

DANFOSS
175HA336.11

DISPLAY QUICK EXTEND
MODE MENU | MENU

CHANGE CANCEL |
DATA

QOWARNING (O ON

(OALARM

HAND OFF AUTO EEIRESET
START R STOP B START

Control keys for parameter Setup

The controf keys are divided into functions. This
means that the keys between display and indicator
lamps are used for parameter Setup, including
selecting the display indication during normal
operation.

DISPLAY
MODE

CHANGE CANCEL
DATA

[DISPLAY / STATUS] is used for selecting
DISPLAY oo .
MODE the indication mode of the display or

when returning to the Display mode from
either the Quick menu or the Extend
menu mode.

ouIcK {QUICK MENU] gives access to the

MENU parameters used for the Quick menu. It
is possible to switch between the Quick
menu and the Extend menu modes.

i

[EXTEND MENU] gives access to all
EXTEND . . .
MENU parameters. It is possible to switch
between the Extend menu and the Quick
menu modes.

chance | [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.

[OK] is used for confirming a change of
the parameter selected.

x

-\
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[+/-] is used for selecting parameters and
for changing a chosen parameter. These

keys are also used to change the local
v reference.

In addition, the keys are used in Display
mode to switch between operation
variable readouts.

7~ [«<>] is used when selecting a parameter
1 ‘group and for moving the cursor when
changing numerical values.

B Indicator lamps

At the bottom of the control panel is a red alarm
lamp and a yellow warning lamp, as well as a green

. ALARM TWARNING  TJON

red yellow green

If certain threshold values are exceeded, the alarm
and/or warning lamp is activated, and a status or
atarm text is displayed.

' NB!
“: The voltage indicator lamp is activated
q when the VLT frequency converter receives
voltage.

M Local control

Underneath the indicator lamps are keys for local
control.

HAND OFF AUTO IIRESET,
START sToP START

frequency converter is to be controlled via
the control unit. The VLT frequency
converter will start the motor, since a
start command is given by means of
[HAND START].

On the control terminals, the following
control signals will still be active when

[HAND START] is used if the VLT
HAND

NB!
ll:' If parameter 201 Output frequency low limit
q fun is set to an output frequency greater
than 0 Hz, the motor will start and ramp up to this
frequency when [HAND START] is activated.

[OFF/STOPR] is used for stopping the con-
!soriarp nected motor. Can be selected as Enable
— (1] or Disable [0] via parameter 013. If the
stop function is activated, line 2 will flash.

;u;o [AUTO START] is used if the VLT frequency
START converter is to be controfled via the control
terminals and/or serial communication.
When a start signal is active on the control
terminals and/or the bus, the VLT frequency
converter will start.
NB!
": An active HAND-OFF-AUTO signal via the
digital inputs will have higher priority than
the control keys [HAND START]-[AUTO START].

—— [RESET] is used for resetting the VLT

RESET frequency converter after an alarm (trip).

e Can be selected as Enable [1] or Disable
[0] via parameter 015 Reset on LCR

Display mode

In normal operation, any 4 different 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 will be shown in lines 3 and 4,
accompanied by an explanatory note. Warnings will
fiash in line 2, with an explanatory note in line 1. In
addition, the display shows the active Setup.

The arrow indicates the direction of rotation; here
the VLT frequency converter has an active reversing
signal. 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

- - o T[HAND- START] is activated: —
¢ Hand start - Off stop - Auto start
s Safety Interlock
* Reset
e Coasting stop inverse
¢ Reversing
e Setup select Isb - Setup select msb
e Jog
e Run permissive
e Lock for data change
e Stop command from serial
communication

mode. Changes are made via the [+/-] keys.

# UAR 1.1 UAR 1.2 UARK 1.3

VAR 2§

STATUS

MG.B0.A3.02 - VLT is a registered Danfoss trade mark
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B Display mode, cont.

The table below gives the operating data options for
the first and second line of the display.

Scroll-list: Unit:
Resulting reference, % [%)]
Resulting reference. unit [unit}
Frequency [Hz)
% of maximum output frequency [%]
Motor current [A]
Power [kw]
Power [HP]
Output energy [kWh]
Hours run {hours]
Used-defined readout [unit}
Setpoint 1 [unit]
Setpoint 2 {unit}
Feedback 1 [unit}
Feedback 2 [unit]
Feedback [unit]
Motor voliage [V]
DC-link voltage (v}
Thermal load on motor [%]
Thermal load on VLT (%]
Input status, dig. input [binary code)
Input status. analogue terminal 53 V]
Input status, analogue terminal 54 V]
Input status, analogue terminal 60 [mA]
Pulse reference [Hz]
External reference [%])
Heat sink temperature [°C)

User-defined text

(-]

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 readout.

¢ Status line:

ga. S.88R 2,1SkuW

ax

AUTO (REMOTE |RUNNING
HAND LOCAL STOP
RAMF ING
JOGGING

STAWD BY
The left part of the status line indicates the control
element of the VLT frequency converter that is
active. AUTO means that control is via the controf
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
reference 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 line indicates the current
status, for example “Running”, "Stop" or "Alarm".

W Display mode I:

VLT 6000 HVAC offers different display modes de-
pending on the mode selected for the VLT
frequency converter. The figure on the next page
shows the way to nawgate between different display

modes.

Below is a display mode, in which the VLT
frequency converter is in Auto mode with remote re-
ference at an output frequency of 40 Hz.

In this display mode, reference and control are

determined via the control termin

TAT e (A AR RIIE]

The text in fine 1 gives the operating variable shown

in line 2.

FREQUENCY

48, BHz

SETY,

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

B 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.

1e8% 7,8R 5, 9KW

58, 8Hz ™

AUTO REMDOTE RUMHMING

gytor is running.-- — . __

Q-Pulse Id TMS931
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B Display mode Ili: H Display mode IV:
This display mode can be'generated as long as the This display mode is only generated in connection with
[DISPLAY MODE] key is kept depressed. In the first line, local reference, see also Reference handling.
operating data names and units of operating data are In this display mode, the reference is determined via the
displayed. In the second line, operating data 2 remains [+/-] keys and control is carried out by means of the keys
unchanged. When the key is released, the different underneath the indicator lamps.
operating data values are shown. The first line indicates the required reference.

The third line gives the relative value of the present
output frequency at any given time in relation to the
maximum frequency. The display is in the form of a bar

CURK.R F‘Dhl., Kb
graph.

58, BHz

4QH=z

4BHz

+/

AUTD REMOTE RUHMING |

cAEREEREEEN
AUTO REMOTE RUNNING

B Navigation between
display modes

FREQEMCY

4, BHz

RUTO ReEMOTE RUNWING

DISPLAY
MODE

DISPLAY
MODE

Dislay mode |

Press briefly g
E

MODE =

. ©

With remote a

reference Qe

3, KU
4E1 E1H: i

AUTO

Usg +/- 4@8Hz

48.8Hz §-

cRNNARDRRDD ----- 60|
HAND LOCAL RUNNING

DISPLAY
MODE

With local reference

ReMOTE RUHKNING

Display mod |

Keep the [DISPLAY
MODE] key down

| DISPLAY
MODE
REF%  CURR.A

40, BHz

AUTO REMOTE RUNHNING

Display mode V

PDM.,hw

Display mode il
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M Changing data

Regardless of whether a parameter has been The selected digit is indicated by a flashing cursor.
selected under the Quick menu or the Extend The bottom display line gives the data value that will
menu, the procedure for changing data is the same. be entered (saved) when signing off by pressing the
Pressing the {[CHANGE DATA] key gives access to [OK] button. Use [CANCEL] to cancel the change.
changing the selected parameter, following which

the underlining in line 4 will flash on the display. If the selected parameter is a functional value, the
The procedure for changing data depends on selected text value can be changed by means of
whether the selected parameter represents a the [+/-] keys.

numerical data value or a functional vaiue.

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.

The functional value flashes until signing off by
pressing the [OK] button. The functional value has
now been selected. Use [CANCEL] to cancel the
change.

W Infinitely variable change of numeric data value B Changing of data value, step-by-step

If the chosen parameter represents a numeric data Certain parameters can be changed both step by
value, a digit is first selected by means of the [<>] step and infinitely variably. This applies to Motor
keys. power {parameter 102), Motor voltage (parameter

103) and Motor 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.

m Manual initialisation
Disconnect from mains and hold the [DISPLAY/
STATUS)] + [CHANGE DATA] + [OK] keys down while
Then the chosen digit is changed infinitely variably by at the same time reconnecting the mains supply.
means of the [+/-] keys: Release the keys; the VLT frequency converter has
now been programmed for the factory setting.

FREQUENCY ,
The following parameters are not zeroed by means

[
HE E H -? SETUP of manual initialisation:
[ (] = 1 parameter 500, Protocol
209 JOG FREQUEHNCY 600, Operating hours
‘ 601, Hours run
B HE .
ﬂ__B 602, kwh counter
603, Number of power-ups
The chosen digit is indicated by the digit flashing. . 604, Number of overtemperatures
The bottom display line shows the data value that 605, Number of overvoltages

will be entered (saved) when signing off with [OK].
It is also possible to carry out initialisation via para-
meter 620 Operating mode.

52 i - _ - - MG.60.A3.02 - VLT is a registered Danfoss trade.mark_ . ___ _
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M Quick Menu

The QUICK MENU key gives access 10 12 of the
most important setup parameters of the drive.
After programming, the drive will, in many cases,
be ready for operation.

Quick Menu Parameter

Item NMumber Name

1 001 Language

2 102 Motor Power

3 103 Motor Voltage

4 104 Motor Frequency
i 5 _ 105 Motor Current

B 106 Motor Nominal Speed

7 201 Minimum Freguency

8 202 Maximum Frequency

9 206 Ramp Up Time

10 207 Ramp Down Time

11 323 Relay 1 Function

12 326 RBelay 2 Function

Parameter Data

Enter or change parameter data or settings in

accordance with the following procedure.

1. Press Quick Menu key.

2. Use '+' and ‘-’ keys to find parameter you
choose to edit.

3. Press Change Data key.

. Use '+ and '-' keys to select correct parameter

setting. To move to a different digit within

parameter, use dand® arrows. Flashing cursor

indicates digit selected fo 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 atl 60
-seconds. Change-the ramp-up-time-to 100-seconds— —
in accordance with the following procedure.

1. Press Quick Menu key.

2. Press '+ key until you reach Parameter 206,
Ramp Up Time.

3. Press Change Data key.

4. Press o key twice - hundreds digit will flash.

5. Press '+’ key once 1o change hundreds digit to
‘1. .

6. Press # key to change to tens digit.

7. Press *-' key until '6' counts down to ‘0" and
setting for Ramp Up Time reads '100 s

8. Press OK key to enter new value into drive

controller.

The 12 Quick Menu parameters are shown in the
table below. A complete description of the function
i5 given in the parameter sections of this manual,

Description

Selects language used for all displays.

Sets oulput characteristics of drive based on kW size
of motor.

Sets oulput characteristics of drive based on voltage
of motor.

Sets oulput characteristics of drive based on nominal
frequency of motcr. This is typically equal to line
frequency.

Sets output characteristics of drive based on nominal
current in amps of motor.

Sets output characteristics of drive based on nominal
full lcad speed of motor.

Sets minimum controlled frequency at which motor
will run.

Sets maximum controlled frequency at which motor
will run.

Sets time (o accelerale motor from 0 Hz 10 nominal
motor freguency set in Quick Menu ltem 4.

Sets time to decelerate motor from nominal motor
frequency set in Quick Menu llem 4 to 0 Hz.

Sets function of high voltage Form C relay.

Sets function of low vollage Form A relay.

o)
=
£
£
@
e
=
2
Q

NB!

Programming of extended parameters
functions available through Extended Menu
key is done in accordance with same procedure
as described for Quick Menu functions.

d

¥
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m Programming
Using the [EXTEND MENU) key, it is
possible to have access to all the
MENY parameters for the VLT frequency
converter.

B Operation and Display 000-017
This parameter group makes it possible to 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)

Value:

+ English (ENGLISH) (0]
German (DEUTSCH) (1]
French (FRANCAIS) (2]
Danish (DANSK) [3]
Spanish (ESPANOL) [4]
ltalian (ITALIANO) 5]
Swedish (SVENSKA) 6]
Dutch (NEDERLANDS) (7]
Portuguese (PORTUGUESA) &S]

State when delivered may vary from factory setting.

Function:
The choice in this parameter defines the language
to be used on the display.

Description of choice:
There is a choice of the languages indicated.

B 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 Active 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 to another.

By means of parameter 004 LCP copy, all Setups
can be transferred from one VLT frequency
converter to another by moving the control panel.
First all parameter values are copied to the control
panel. This can then be moved to another VLT
frequency converter, where all parameter values
can be copied from the control unit to the VLT
frequency converter.

002 Active Setup (ACTIVE SETUP)

Value:
Factory Setup (FACTORY SETUP) [0]
* Setup 1 (SETUP 1) (1]
Setup 2 (SETUP 2) 2]
Setup 3 (SETUP 3) (3]
Setup 4 (SETUP 4) [4]
MultiSetup (MULTI SETUP) [5]
Function:

The choice in this parameter defines the Setup
number you want to controf the functions of the VLT
frequency converter.

All parameters can be programmed in four individual
parameter Setups, Setup 1 - Setup 4.

In addition, a pre-programmed Setup called the
Factory Setup exists. This only allows specific
parameters to be changed.

Description of choice:
Factory Setup [0} contains 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 between
different Setups is required. Terminals 16/17/29/32/
33 and the serial communication port can be used
for switching between Setups.

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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Connection examples
Setup change

17AFANNAH

+24V

PAR. 302
Start

27{ PAR. 304

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 [3].

003 Copying of Setups (SETUP COPY)

Value:
#+ No copying (NO COPY) 0]

Copy active Setup to Setup 1
(COPY TO SETUP 1) (1]
Copy active Setup to Setup 2
(COPY TO SETUP 2) i2]
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) (2]

Function:

A copy is made from the active Setup selected in
parameter 002 Active Setup to the Setup or Setups
selected in parameter 003 Copying of Setups.

| NB!
“: Copying is only possible in Stop mode
~q (motor stopped on a Stop command).__

Description of choice:
The copying starts when 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 COPY) )

Value:

* No copying (NO COPY) [0]
Upload all parameters
(UPLOAD ALL PARAMET) 1l
Download all parameters
(DOWNLOAD ALL PARAM.) 2]
Download power-independent par.
(DOWNLOAD SIZE INDEP) [3]

Function:
Parameter 004 LCP copy is used if the integrated
copying function of the control panel is to be used.
This function is used if all parameter Setups are to
be copied from one VLT frequency converter to
another by moving the control panel.

Description of choice:
Select Upload all parameters [1] if all parameter
values are to be transmitted to the contro! 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
originates.

NB!
“: Uploading/Downloading can only be carried
out in the Stop mode.

"l 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

* = factory setting. () = display text [] = value for use in communication via Serial communication port
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readout. The range is set in parameter 005 Max.

value of user-defined readout and the unit is E-:?;J'os
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. 1

DANFOSS
175HA332.12

Unear 2

005 Max. value of user-defined readout (V5" tow 3
(CUSTOM READOUT ) Quaratc

(e.9. press.)

Value:
0.01 - 999,999.99 %100.00 .

Function: ! ,
This parameter allows a choice of the max. value of win "
the user-defined readout. The value is calculated on e
the basis of the present motor frequency and the kPa 2 [18]
unit selected in parameter 006 Unit for user-defined MWG 2 [19]
readout. The programmed value is reached when kw 3 [20]
the output frequency in parameter 202 Qutput
frequency high Iimit, fy; is reached. The unit also Flow and speed units are marked with 1. Pressure
decides whether the ratio between output units with 2, and power units with 3. See figure in
frequency and readout is linear, square or cubed. next column.

Function:

Description of choice: Select a unit to be shown in the display in

Set the required value for max. output frequency. connection with parameter 005 Max. value of user-

defined readout.
If units such as flow or speed units are selected, the

006 Unit for user-defined readout ratio between readout and output frequency will be
(CUST. READ: UNIT) a linear one.

Value: If pressure units are selected (bar, Pa, MWG, PSI,
* NoO unit | [0] GPM ' [21] etc.), the ratio will be square.

9 ! 1] gqal/s' 22] [f power units (kW, HP) are selected, the ratio will be

rom ! [2) gal/min’ (23] cubed.

ppm ! [3] galh’ [24) The value and the unit are shown in display mode

pulse/s ! [4) to/s? [25) whenever User-defined readout [10] has been

I/s? [6) b/min’ [26) selected in one of parameters 007-010 Display

//min 6] lo/h? [27) readout.

I/h [7) CFM* (28]

kg/s’ 8] ft¥/s! [29] Description of choice:

kg/min O ft¥/min’ [30] Select the required unit for User-defined readout.

kg/h ! [10] ft3h" [31]

m?3/s ! [11] ft3min [32]

mymint (12 s 3

m¥h (13] inwg? (34] Value:

m/s ! (14] ftwg? (3] Resulting reference [%] (REFERENCE [%]) (1]

mbar 2 [15} PsI= (36] Resulting reference [unit] (REFERENCE [UNIT)  [2]

bar 2 (16]  1b/in® 37} *Frequency [Hz] (FREQUENGY [HZ)) 3]

Pa 2 (171 HPsS (38] % of maximum output frequency [%)
(FREQUENCY [%)) (4]
Motor current [A] (MOTOR CURRENT [A]) 5]

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
56 - - - . - - - - - — MG-60.A3.02 - VLT is-a registered Danfoss trade mark —
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Power [kW] (POWER [KW)) [6}
Power [HP] (POWER [HP)) [7]
Output energy [kWh] (ENERGI [UNIT]) [8]
Hours run [Hours] (HOURS RUN [h]) (9
User-defined readout [-]

(CUSTOM READ.[UNITS)) [10]
Setpoint 1 [unit] (SETPOINT 1 [UNITS]) [(11]
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)
DOC link voltage [V] (DC VOLTAGE [V)) (17}
Thermal load, motor [%)]

(THERM.MOTOR LOAD [%]) (18]
Lhermal=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 60 [MA]

(ANALOG INPUT 53 [mA]) (23]
Pulse reference [Hz] (PULSE REFERENCE [HZ]) [24]
External reference [%] (EXT. REFERENCE [%]) [25]
Heat sink temp. [°C] (HEATSINK TEMP [°C]))  [26]
LCP Display text (FREE PROG.ARRAY) [27]

Function:
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.

Description of choice:"
No readout can only be selected in parameters
008-010 Small display readout.
Resulting reference [%] gives a percentage for the
resulting reference in the range from Minimum

Motor current [A] states the phase current of the
motor measured as effective value.

Power [kW] states the actual power consumed by
the motor in kW. ‘

Power [HP] states the actual power consumed by
the motor in HP.

Qutput energy [kKWh] states the energy consumed
by the motor since the latest reset was made in
parameter 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 1. The unit is decided in
parameter 415 Process units. See also Feedback
handiing.

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.

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 thermal

reference, Refyn to Maximum reference, Réfyux.
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 units.
Frequency [Hz] gives the output frequency from the
VLT frequency converter.

% of maximum output frequency [%] is the present
output frequency as a percentage value of
parameter 202 Qutput frequency high limit, fuax.

~ " 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 corresponds to the bit at the
far left. ‘0’ = no signal, '1" = connected signal.
Analogue input 83 [V] states the voltage value on
terminal 53.

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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Analogue input 54 [V] states the voltage value on
terminal 54.

Analogue input 60 [mA] states the voltage value on
terminal 60.

Puise 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,,n to Maximum reference,
Refyax.

Heat sink temnp. [°C] states the present heat sink
temperature of the VLT frequency converter. The
cut-out limit is 90 x 5°C; cutting back in occurs at
60 = 5°C.

LCD display text shows the text programmed in
parameter 533 Display text 1 and 534 Display text 2
via the serial communication port.

008 Small display readout 1.1
(SMALL READOUT 1)

Value:
See parameter 007 Large display readout
+ Reference [Unit] [2]

Function:
This parameter enables a choice of the first of three
data values to be shown on the display, line 1,
position 1.
This is a useful function, i.a. when setting the PID
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.

Description of choice:
There is a choice of 26 different data values, see

wmoa Lo U 20 Uniciciit

parameter 007 Large display readout.

009 Small display readout 1.2
(SMALL READOUT 2)

_Value:

See parameter 007 Large display readout
* Motorcurrent [A] (5]

Function:
See the functional description for parameter 008
Small disptay readout.

Description of choice:
There is a choice of 26 different data values, see
parameter 007 Large display readout.

010 Small display readout 1.3
(SMALL READOUT 3) )

Value:
Se parameter 007 Large display readout
* Power [kW] 6]

Function:
See the functional description for parameter 008
Small data readout.

Description of choice:
There is a choice of 26 different data values, see
parameter 007 Large display readout.

011 Unit of local reference
(UNIT OF LOC REF)

Value:
* Hz (HZ) 0]
% of output irequency range (%) (% OF FMAX)[1]

Function:
This parameter decides the local reference unit.

Description of choice:
Choose the required unit for local reference.

012 Hand start on LCP
(HAND START BTTN)

Value:
Disable (DISABLE) (0]
* Enable (ENABLE) (1]
Function:

This parameter allows selection/deselection of the
Hand start key on the control panel.

Description of choice:
If Disable [0] is selected in this parameter, the
[HAND START] key will be inactive.

* = factory setting. () = display text [] = value for use in communication via serial communication port
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Value:
Disable (DISABLE)
* Enable (ENABLE)

0]
(1]

Function:
This parameter allows selection/deselection of the
local stop key on the control panel.

Description of choice:
If Disable [Q] is selected in this parameter, the [OFF/
STOP] key will be inactive.

|
B

014 Auto start on LCP (AUTO START BTTN)

Value
Disable (DISABLE)
* Enable (ENABLE)

NB!
If_Disable is selected, the motor cannot be
stopped by means of the [OFF/STOP] key.

(0]
(1]

Function:
This parameter aliows selection/deselection of the
auto start key on the control panel.

Description of choice:
If Disable [0] is selected in this parameter, the
[AUTO START] key wilt be inactive.

015 Reset on LCP (RESET BUTTON)

Value:
Disable (DISABLE)
* Enable (ENABLE)

[0]
(1]

Function:
This parameter allows selection/deselection of the
reset key on the control panel.

016 Lock for data change
(DATA CHANGE LOCK

Value: :

* Not locked (NOT LOCKED)
Locked (LOCKED)

(O]
(1]

Function:
This parameter allows the control panel to be
‘locked’, which means that it is not possible to carry
out data modifications via the control unit.

Description of choice:
it 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
changed via the control panel.
It is also possible to lock for data modifications in
these parameters by means of a digital input, see
parameters 300-307 Digital inputs.

017 Operating state at power up, local
control (POWER UP ACTION)

Value:

* Auto restart (AUTO RESTART)
OFF/Stop (OFF/STOP)

Function:
Setting of the desired operating mode when the
mains voltage is reconnected.

(o))
£
£
S
©
g
o))
(o]
et
[«

Description of choice:
Auto restart [0] is selected if the VLT frequency con-
verter is to start up in the same start/stop condition
as immediately before power to the converter is cut
off.

OFF/Stop [1] is selected if the VLT frequency con-
verter is to remain stopped when the mains voltage
is connected, until a start command is active. To
restart, activate the key [HAND START] or [AUTO
START] by using the control panel.

————- - ~Pescription-of-choice: '
If Disable [0] is selected in this parameter, the
[RESET) key will be inactive.
' NB!
“: Only select Disable [0] if an external reset
q signal has been connected via the digital

NB!
||:I If [HAND START] or [AUTO START] cannot
J be activated by the keys on the control
panel (see parameter 012/014 Hand/Auto start onP)
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

inputs.
motor will not be able to restart if OFF/Stop [1] is
selected.

* = factory setting. () = display text [] = value for use in communication via serial communication port
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'| NB! Description of choice: 4
"a It is important that the values set in Select a value that equals the nameplate data on
parameters 102-106 Nameplate data the motor. There are 4 possible undersizes or 1

correspond to the nameplate data of the motor with oversize in comparison with the factory setting.

respect to either star coupling Y or delta coupling D. Also, alternatively it is possible to set the value for
motor power as an infinitely variable value, see the
procedure for Infinitely variable change of numeric
Value: data value.
0.25 kW (0.25 KW) (25]
0.37 kW (0.37 KW) (37]
0.5 kW (0.55 KW 55]
0.75 kW (0.75 KW (75)
1.1 kW (1.10 KW) (110] Value: )
1.5 kW (1.50 KW) (150] 200 V [200]
— 2.2 kW=(2.20 KW) (220 208 V [208)
3 kW (3.00 KW) (300] 220 V : [220]
4 kW (4.00 KW) (400] 230V [230])
5,5 kW (5.50 KW) (550] 240V [240)
7.5 kW (7.50 KW) © [750] 380 V (380]
11 kW (11.00 KW) (1100} 400 V [400]
15 kW (15.00 KW) (1500] 415V [415]
18.5 kW (18.50 KW) (1850] 440 V (440
22 kW (22.00 KW) [2200] 460 V [460]
30 kW (30.00 KW) [3000] 480 V [480]
37 kW (37.00 KW) [3700] 500 V [500]
45 KW (45.00 KW) [4500]
?: tx E?ggg Em {?Zgg} * Depends on the unit o
. c
90 KW (90.00 KW) 9000] ki pion: E
1;2 tx 8;888 Em E;ggg} This is where the rated motor voltage Uun is set for g‘
160 KW (160.00 KW) [16000] either star Y or delta A. g>
200 kW (200.00 KW) (20000] - . a
250 kW (250.00 KW) [25000) Description of choice:
300 kW (300.00 KW) [30000] Select a value that equals the nameplate data on
315 kW (315.00 KW) [31500) the motor, regardless of the mains voltage of the
355 KW (355.00 KW) (35500} VLT frequency converter.
400 KW (400.00 KW) [40000] Furthermore, alternatively it is possible to set the
450 KW (450.00 KW) [45000] value of the motqr voltage infinitely variably, see also
500 KW (500.00 KW) (50000] the procedure for Infinitely variable change of

numeric data value.

* Depends on the unit

Function: '
This is where to select the kW value Py that
corresponds to the rated power of the motor.
At the works, a rated kW value Py has been
selected that depends on the type of unit.

* = factory setting. () = display text [] = value for use in communication via serial communication port
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104 Motor frequency, fuy
(MOTOR FREQUENCY)

106 Rated motor speed, nyy
(MOTOR NOM. SPEED)

Q-Pulse Id TMS931

Value: Value:
* 50 Hz (50 Hz) [50] 100 - fun x 60 (Mmax. 60000 rpm)
60 Hz (60 Hz) [60] * Depends on parameter 102 Motor power, Pyu.
Function: Function:

This is where the rated motor frequency fun IS
selected.

Description of choice:
Select a value that equals the nameplate data on
the motor.
Furthermore, it is also possible to set the value for
motor frequency infinitely variably in the 24-1000 Hz
range.

105 Motor current, ly (MOTOR CURRENT)

Value:
0.01 - lyrmax A X Depends on the choice of
motor.
Function:

The rated motor current lyn forms part of the VLT
frequency converter calculations i.a. of torque and
motor thermal protection. Set the motor current
lwin, taking into account the star Y or delta A
connected motor.

Description of choice: -
Set a value that equals the nameplate data on the
motor.

l NB!
": It is important to enter the correct value,
since this forms part of the VWC+ control
feature.

This is where the value is set that corresponds to
the rated motor speed nun, Which can be seen
from the nameplate data.

Description of choice:
Choose a value that corresponds to the motor
nameplate data.

NB!
": It is important to set the correct value,
i since this forms part of the VWC* control
feature.
The max. value equals fyn x 60.
fun 1S set in parameter 104 Motor frequency, fun.

107 Automatic motor adaptation, AMA
(AUTO MOTOR ADAPT)

Value:

* Optimisation disable (NO AMA) [0}
Automatic adaptation (RUN AMA) {1
Automatic adaptation with LC-filter
(RUN AMA WITH LC-FILT) 2]

Function:

Automatic motor adaptation is a test algorithm that
measures the electrical motor parameters at motor
standstill. This means that AMA itself does not
supply any torque.

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 used in particular where the factory setting
does not adequately cover the motor in gquestion.

For the best adjustment of the VLT frequency con-
verter, it is recommended to carry out AMA on a
cold motor.

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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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 Rs. However, this is
not normally critical.

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 Autormatic adaptation
with LC-filter [2] is to be made.

it is only possible to carry out the reduced test if a
LC-filter 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 ail 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 converter 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 motors, 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!
":' AMA is not allowed on motors connected in
q parallel.

Description of choice: _
Select Automatic adaptation [1] if the VLT frequency
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. '

3. Select Automatic adaptation [1] or Automatic
adaptation with LC-filter [2] in parameter 107
Automatic motor adaptation, AMA.

N

. Start up the VLT frequency converter or connect
terminal 18 (start) to 24 V DC (possibly from
terminal 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.

N

108 Start voltage of parallel . motors
(MULTIM.START VOLT) ) )

Value:
0.0 - parameter 103 Motor voltage, Uun
% depends on par. 103 Motor voltage, Uyn

Function:
This parameter specifies the start-up voltage of the
permanent VT characteristics at O 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 parallel, 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

2. Connect 24 V DC (possibly from terminal 12) to characteristics.
terminal 27 on the control card. .
* = factory setting. () = display text [ ] = value for use in communication via serial communication port

MG.60.A3.02 - VLT is a registered Danfoss trade mark

Active 10/12/2014

63

m.
£
£
£
©
P
3]
o
p .
o

Page 132 of 231



Q-Pulse Id TMS931

SPO19 Centenary Highway Westlake SPS OM Manual

Dacfott

VLT® 6000 HVAC

Description of choice:
Set the start-up voltage at 0 Mz. The maximum
voltage depends on parameter 103 Motor voltage,
Umn-

109 Resonance damping
(RESONANCE DAMP)

Value:
0 - 500 % *100 %
Function:
High-frequency electric resonance problems
between the VLT frequency converter and the
motor can be eliminated by adjusting the resonance
damping.

Description of choice:
Adjust the damping percentage until the motor
resonance has disappeared.

110 High break-away torque
(HIGH START TORQ.)

Value:
0.0 -0.5 sec. * 0.0 sec.
Function:
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 torque.

Description of choice:
Set the necessary time in which a high starting
torque is desired.

111 Start delay (START DELAY)

Value: .
0.0 - 120.0 sec. * 0.0 sec.
Function:

This parameter enables a delay of the starting time

after the conditions for start have been fuifilled.

When the time has passed, the output frequency

will start by ramping up to the reference.

Description of choice:
Set the desired time until acceleration is to begin.

112 Motor preheater (MOTOR PREHEAT)

Value:
# Disable (DISABLE) [0]
Enable (ENABLE) [1]
Function:

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
motor. The motor preheater is only active during
stop.

Description of choice:
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.) B

Value:

0-100 % * 50 %
The maximum value depends on the rated motor
current, parameter 105 Motor current, lyn.

Function:
The motor can be preheated at stop by means of a
DC current to prevent moisture from entering the
motor.

Description of choice:
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 supplied 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
generate a holding torque.

If too high a DC current is supplied for too
long, the motor can be damaged.

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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B DC braking Make sure not to supply too high
In DC braking, the motor receives a DC current that g abraking current for too long,

brings the shaft to a halt. Parameter 114 DC braking since otherwise the motor will be

current, decides the DC braking current as a damaged because of mechanical
percentage of the rated motor current lyy. overload or the heat generated in the motor.

In parameter 115 DC braking time, the DC braking

time is selected, and in parameter 116 DC brake 115 DC braking time

cut-in frequency, the frequency is selected at which (DC BRAKE TIME)

DC braking becomes active. Value:

If terminal 19 or 27 (parameter 303/304 Digital input) 0.0 - 60.0 sec. 4+ OFF

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 frequency.

Function:
This parameter is for setting the DC braking time for
which the DC braking current {parameter 113) is to
be active.

Description of choice:
NB! Set the desired time.

A
ils
The DC brake is not to be used if the inertia
of the motor shaft is more than 20 times the inertia

of the motor itself. 116 DC brake cut-in frequency
‘ (DC BRAKE 'CUT-IN)

Value:

114 DC braking current ] ] 0.0 (OFF) - par. 202 Output frequency
(DC BRAKE CURRENT) j high limit, fuyax @« QFF

Value:

Function:
This parameter is used for setting the DC brake cut-
in frequency at which DC braking is to be activated
in connection with a stop command.

|VLT,MA)(

O--l——x100[%] * 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 switching frequency of 4
kHz.

o))
=
E
£
o
o
o
=
Q.

Description of choice:
Set the desired frequency.

Function: )
This parameter is used for setting the DC braking
current that is activated upon a stop 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 or 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.

Description of choice:
To be set as a percentage value of the rated motor
current lyn Set in parameter 105 Motor current,yn.
100% DC braking current corresponds to lyn.

* = factory setting. () = display text [} = value for use in communication via serial communication port .
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117 Motor thermal protection

(MOT. THERM PROTEC)

Value: .

#*No protection (NO PROTECTION) (0]
Thermistor warning (THERMISTOR WARNING)  [1]
Thermistor trip (THERMISTOR FAULT) 2]
ETR Warning 1 (ETR WARNING 1) (3]
ETR Trip 1 (ETR TRIP 1) (4]
ETR Warning 2 (ETR WARNING 2) (5]
ETR Trip 2 (ETR TRIP 2) [6)
ETR Warning 3 (ETR WARNING 3) (7]
ETR Trip 3 (ETR TRIP 3) 8]
ETR Warning 4 (ETR WARNING 4) (9
ETR Trip 4 (ETR TRIP 4) [10]
Function:

The VLT frequency converter is able to monitor the
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 the use of the
ETR function, even where two or several motors
alternate.

Description of choice:
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 warning is to come up
on the display when the motor is overloaded
according to the calculations.
The VLT frequency converter 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.

t (s}

2000 ' g§
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ig four= 0.2 x fyy
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_[ln_
uN

1.0 1.2 1.4 1.6 1.8 20

* = factory setting. () = display text [ ] = value for use in communication via serial communication port

66 N - -

Active 10/12/2014

MG.60.A3.02 - VLTis a registered Danfoss trade mark—- -

Page 135 of 231



SPO19 Centenary Highway Westlake SPS OM Manual

Denfo

VLT® 6000 HVAC

B References & Limits 200 - 228
In this parameter group,
the frequency and
uwxzon) reference range of the
e fro0 VLT frequency converter
e/ \ are established.

— !

Romp down time

fout

Romp up fime

oamrors
Trmaise 10

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,

reference: and feedback.

200 Output frequency range R

~_ (FREQUENCY RANGE)

Value:

*0-120 Hz (0 - 120 HZ) (0]
0 - 1000 Hz (O - 1000 HZ) (1]
Function:

This is where to select the maximum output
frequency range to be set in parameter 202 Output
frequency high limit, fyax.

Description of choice:
Select the required output frequency range.

201 Output frequency low limit, fyi , )
"(MIN. FREQUENCY) )

Value:
0.0 - fuax * 0.0 Hz
Function:
This is where to select the minimum output
frequency.

Description of choice:
A value from 0.0 Hz to the Output frequency high
limit, fuax frequency set in parameter 202 can be
selected.

202 Output frequency high limit, fyax
(MAX. FREQUENCY)

Value:
fun - 120/1000 Hz
(par. 200 Output frequency range) * 50 Hz
Function:
In this parameter, a maximum output frequency
can be selected that corresponds to the highest
speed at which the motor can be.

NB!
1 The output frequency of the VLT frequency
i converter can never assume a value higher
than 1/10 of the switching frequency (parameter
407 Switching frequency).

Description of choice:
A value from fyu to the choice made in parameter
200 Output frequency range can be selected.

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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B Reference handling

Reference handling is shown in the block diagram

underneath.

The block diagram shows how a change in a

parameter can affect

the resulting reference.

Parameters 203 to 205 Reference handling,

minimum and maxim

um reference and parameter

210 Reference type define the way reference

handling can be carri

ed out. The mentioned

parameters are active both in a closed and in an

open loop.

Remote references a

re defined as:

External references, such as analogue inputs 53,

54 and 60, pulse reference via terminal 17/29
and reference from serial communication.
Preset references.

The resulting reference can be shown in the display
by selecting Reference [%]) in parameters 007-010
Display 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.

The sum of the external references can be shown in
the display as a percentage of the range from
Minimum reference, Refywn to Maximum reference,
Refiax. Select External reference, % [25] in
parameters 007-010 Display 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
Output frequency low limit, fuw and parameter 202

Qutput frequency high limit, fuax.

": If the local reference is active, the VLT
frequency converter will always be in Open

loop (0], regardless of the choice made in parameter

100 Configuration.

NB!

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 reference.

Q-Pulse Id TMS931

Preset refarences

par. 211

*— Preset ref. Isb, par. 300-307
Ref. 2 par. 212 \\/ Preset ref. msb, par. 300-307
/.‘. Y Sum Conflg. mode par. 100
Ret. 3 par. 213 Ref. funcilon, par. 210
® X / f Speed
Ref. 4 par. 214 / P X4Y / Open Loop
o 7/ Freeze ret. par. 300-307 Soate Yo
/ s I oo, Tot-
Ys{Relative ." Y Irvmum
External ref. e / |
Ana. Input 53, por. 308 1 AaAL »"Q"\L’-_N ’w is‘ Closed. iy
'(0—.!0\19) S Scale 0 1 Closed Loop
to % \ [P b e
Ana. Input 54, par. 311 0% mox. ret
.10-10\/) o] Scale e "l;r'u- (Uor
1 e |: srance
- 0 » Extern
Ana. Input 60, por. 314 \
‘(O—ZOmA) 5 Scale \ 3
to X Preset ref. il
Puise _ref. ut 17/29 0% Par. 300-307 LCP:
'yor. 301, &% N 'Scu; Resulting
Sorial . ° Remote reference unit
°'°(;§(','f‘,',"‘3 ret- 2007] 9% controlled
[ 2 raference
LCP: LCP:
External Resulting
reference In X reference in %X
Feedback function
—————————— =
Setpoint 1 @— |
P ) | Feedback setpoint
{ See par. 413-419 i
Setpoint 2 @—— |
R —

DANFOSS
175HA375.14

* = factory setting. () = display text [} = value for use in communication via serial communication port
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203 Reference site

(REFERENCE SITE)

Value:

* Hand/Auto linked reference
(LINKED TO HAND/AUTQO)) [0]
Remote reference (REMOTE) (1
Local reference (LOCAL) 2]

Function:

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 frequency converter is in Hand or
Auto mode.

The table shows which references are active when

B e

Hana/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.

Reference 1

handling | Hand mode Automode
Hand/Auto [0} Local ref. active Remote ref. active _
Remote [1] ' Remoteref. active Remote ref. active
Local [2] , Local ref. active Local ref. active

[

Description of choice:
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, Refyn ) ,
(MIN. REFERENCE) )

Value:
Parameter 100 Configuration = Open loop [0].
0.000 - parameter 205 Refyax * 0.000 Hz

Parameter 100 Configuration = Closed loop [1].
-Par. 413 Minimum feedback
- par. 205 Refyax +# 0.000
Function:
The 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:

e o Unit
Par. 100 Configuration = Open loop i Hz _
Par. 100 Configuration = Closed loop | Par 415

Description of choice:
Minimum reference is set if the motor is to run at a
minimum speed, regardless of whether the resulting
reference is 0.

205 Maximum reference; Refyax )
(MAX. REFERENCE) ) B

Value:
Parameter 100 Configuration = Qpen loop [0]
Parameter 204 Refyy - 1000.000 Hz# 50.000 Hz

Parameter 100 Configuration = Closed loop (1]
Par. 204 Refyun
- par. 414 Maximum feedback * 50.000 Hz
Function: _ ‘
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
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Function, cont.:
The reference unit can be determined on the basis
of the following table:

Unit
Par. 100 Configuration = Open loop Hz
Par. 100 Configuration = Closed loop Par. 415

Description of choice:
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.

206 Ramp-up time (RAMP UP TIME)

Value:
1 - 3600 sec. * Depends on the unit
Function:
The ramp-up time is the acceleration time from 0
Hz to the rated motor frequency fun (parameter 104
Motor frequency, fux). It is assumed that the output
current does not reach the current limit (set in
parameter 215 Current limit I p).

fout

f MAX.(202)
fM,N (104) 1

f MIN.(201) T

Ramp up time

Ramp down time

DANFOSS
17SHAS34.10

Description of choice:

o . )
Program the desired ramp-up time.

207 Ramp-down time (RAMP DOWN TIME)

Value: . .

1 - 3600 sec. * Depends on the unit
The ramp-down time is the deceleration time from
the rated motor frequency fun (parameter 104
Motor frequency, f, ) 10 O Hz, provided there is no
overvoltage in the inverter because of the motor
acting as a generator.

Description of choice:
Program the desired ramp-down time.

208 Automatic ramp-down

' (AUTO. RAMPING)

Value:
Disable (DISABLE) [0]
* Enable (ENABLE) (1]
Function:

This function ensures that the VLT frequency
converter does not trip during deceleration if the
ramp-down time set is too short. [f, 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.

A -~
fl= ! the function is chosen as Enable [1], the
q ramp time may be considerably extended in
relation to the time set in parameter 207, Ramp-
down time.

NB!

Description of choice:
Program this function as Enable (1] if the VLT fre-
quency converter periodically trips during ramp-
down. If a quick ramp-down time has been
programmed that may lead to a trip under special
conditions, the function can be set to Enable [1] to
avoid trips.

209 Jog frequency (JOG FREQUENCY)

Value:
Par. 201 QOutput frequency Low limit - par. 202
QOutput frequency high limit * 10.0 Hz

Function:
The jog frequency fios 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 choice:
Set the desired frequency.

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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B Reference type

The example shows how the resulting reference is
calculated when Preset references are used
together with Sum and Relative in parameter 210,
Reference type. 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 external references as a
percentage 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 = 10.0 Hz
Reference contribution at 4 V = 16.0 Hz
Par. 211 Preset reference = B6.0Hz
Resulting reference ' =320 Hz

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 present external references. If terminal 53 is
energized by an analogue input voltage of 4 V, the
resulting reference will be as follows:

Par. 210 Reference type = Relative (1]

Par. 204 Minimum reference =10.0 Hz
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
reference in relation to the external reference varied
from 0-10 V.

Parameter 210 Reference type has been pro-
grammed for Sum [0] and Relative [1], respectively.
In addition, a graph is shown in which parameter
211 Preset reference 1 is programmed for 0%.

Ref. [Hz)

DANFOSS
173HA3S4. 11

Par. 205
Ref. mox. = 50

40

304

20

Par. 204
Ref. min. = 10

S

T T
0 10 Raef. signal [V]
Par. 309 Par. 310

Terminal 53 = OV Terminal 53 = 10V

210 Reference type e

(REFFUNCTION)

Value:

* Sum (SUM) ‘ O]
Relative (RELATIVE) (1]
External/preset (EXTERNAL/PRESET) 2]

Function:

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.

Description of choice:
If Sum [0] is selected, one of the adjusted preset
references (parameters 211-214 Preset reference) is
added to the other external references as a
percentage of the reference range (Refun-Refua)-
If Be/ative [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.

NB!
“:' If Sum or Relative is selected, one of the
e preset 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 communicafion via Serial communication port
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212 Preset reference 2 (PRESET REF. 2)
213 Preset reference 3 (PRESET REF. 3)
214 Preset reference 4 (PRESET REF. 4)

Value:

-100.00 % - +100.00 % * 0.00%
of the reference range/external reference

211 Preset reference 1 (PRESET REF. 1)

Function:
Four different preset references can be programmed
in parameters 211-214 Preset reference. The preset
reference is stated as a percentage value of the
reference range (Refun - Refua) 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
made by activating terminal 16, 17, 29, 32 or 33, cf.
the table below.

Terminal 17/29/33
preset ref. msb

Terminal 16/29/32
preset ref. Isb

_ 0 0 Preset ref. 1
0 1 Preset ref. 2
1 0 Preset ref. 3
1 1 Preset ref. 4

Description of choice:
Set the required preset reference(s) that is/are to be
the options.

(CURRENT LIMIT)

Value:

0.1-1.1x Iy * 1.0 X lyrn [A]

Function:
This is where the maximum output current |,y is
set.
The factory setting corresponds to the rated output
current. If the current limit is to be used as motor
protection, the rated motor current must be set. If
the current limit is set within the range of 1.0-1.1 x
rn (the rated output current of the VLT frequency
converter), the VLT frequency converter can only
handle a load intermittently, i.e. for short periods at a
time. After the load has been higher than lyrn, it
must be ensured that for a period the ioad is lower
than tyqn.
Please note that if the current limit is set to less than
lutn, the acceleration torque will be reduced
correspondingly.

Description of choice:
Set the required maximum output current I .

216 Frequency bypass, bandwidth .
(FREQUENCY BYPASS B.W.)

Value:
0 (OFF) - 100 Hz * Disable
Function:
Some systems call for some output frequencies to
be avoided because of mechanical resonance
problems in the system.
These output frequencies can be programmed in
parameters 217-220 Frequency bypass.
In this parameter (216 Frequency bypass,
bandwidth), a definition can be given of a bandwidth
around each of these frequencies.

Description of choice:
The bypass bandwidth is equal to the programmed
bandwidth frequency. This bandwidth will be
centered around each bypass frequency.

217 Frequency bypass ‘1
(BYPASS FREQ. 1)
218 Frequency bypass 2

(BYPASS FREQ. 2)
219 Frequency bypass 3
(BYPASS FREQ. 3)
' 220 Frequency bypass 4
(BYPASS FREQ. 4)
Value:

0 - 120/1000 Hz * 120.0 Hz
The frequency range depends on the selection
made in parameter 200 Qutput frequency range.

Function:
Some systems call for some output frequencies to
be avoided because of mechanical resonance
problems in the system.

‘Description of choice:

Enter the frequencies to be avoided.

See also parameter 216 Frequency bypass,
bandwidth.

* = factory setting. () = display text [ ] = value for use in communication via serial communication port

-

Active 10/12/2014

_ MG.60.A3.02 - VLT.is aregistered Danfoss trade mark

Page 141 of 231



Q-Pulse Id TMS931

SPO19 Centenary Highway Westlake SPS OM Manual

Dt

VLT® 6000 HVAC

221 Warning: Low current, | ow
~ (WARN. LOW CURR.) )

Value:
0.0 - par. 222 Warning: High current, lugy %0.0A

Function:
When the motor current is below the limit, I ow,
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
parameter 409 Function in case of no load has
been selected as Trip [0].
The warning functions in parameters 221-228 are
not active dq(i_ngrramp-up after a start Command,

= MR R e L .
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 choice:
The lower signal limit | ow must be programmed
within the normal working range of the frequency
converter.

I REF, REF, ]

M (PAR'Tg‘z"s) (PAR’:‘;%’;) 83

\../ ¥
' L
™ 1 aw/ )
(PAR.215) | )
| |

JHIGH 4+ = = = J e 3_ R IR A
(PAR.222) 1 l
| |
[} [}
~Le—|N RANG ‘J"'l
t )
[} |
low 4 - - b ] 3_ R S .

(PAR.221} [ 1
[} [}
1 |

! /A i
T T

fun  fLow REF fuign  fumax

(PAR.201) (PAR.223} (PAR.224) (PAR.202)

222 Warning: High current, by

(WARN. HIGH CURR.)

Value:
Parameter 221 - lyrmax * rmax
Function:
If the motor current is above the fimit, lygy, 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 1o generate
a warning signal via terminal 42 or 45 and via the
relay outputs.

Description of choice:
The upper signal Iimit of the motor frequency, fuygn,
must be programmed within the normal working
range of the frequency converter. See drawing at
parameter 221 Warning: Low current, I ow.

223 Warning: Low frequency, f.ow

' (WARN. LOW FREQ) ‘

Value:

0.0 - parameter 224 * 0.0 Hz
Function:
If the output frequency is below the limit, f.ow,
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.

Description of choice: _ .
The lower signal limit of the motor frequency, fow,
must be programmed within the normal working
range of the frequency converter. See drawing at
parameter 221 Warning: Low current, I ow.

* = factory setting. {) = display text [ ] = value for use in communication via serial communication port
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224 Warning: High frequency, fugn
(WARN. HIGH FREQ.)

Value:
Par. 200 Output frequency range = 0-120 Hz [0].
parameter 223 - 120 Hz * 120.0 Hz

Par. 200 Qutput frequency range = 0-1000 Hz [1].
parameter 223 - 1000 Hz + 120.0 Hz

Function:
if the output frequency is above the limit, fugy,
programmed in this parameter, the display 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 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 choice:
The higher signal limit of the motor frequency, fugh,
must be programmed within the normal working
range of the frequency converter. See drawing at
parameter 221 Warning: Low current, l.ow.

225 Warning: Low reference, REF ow )
(WARN. LOW REF) '

Value:
-999,899.999 - REF, ¢4 {(par.226) * -999,999.999

Function:
When the remote reference lies under the fimit,
RefLow, 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 Warning: High
reference, Refuen, and in parameter 227 Warning:
Low reference, Ref,on, are only active when remote
reference has been selected.

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.

Description of choice:
The lower signal limit, Refow, 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), Ref ow must
be within the reference range programmed in
parameters 204 and 205.

226 Warmning: High reference, REF gy
(WARN. HIGH REF)

Value:
REF .. (par. 225) - 999,999.999 * -999,999.999

Function:
If the resulting reference lies under the limit, Refygn,
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 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 Warning: High
reference, Refyen, and in parameter 227 Warning:
Low reference, Ref,ow, are only active when remote
reference has been selected.
In Open loop the unit for the reference is Hz, while
in Closed loop the unit is programmed in parameter
415 Process units.

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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Description of choice:
The upper signal iimit, Refygy,0f 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), Refugn must
be within the reference range programmed in
parameters 204 and 205.

227 Warning: Low feedback, FB o
(WARN LOW FDBK) ‘

Value:

-999,999.999 - FByugn (parameter 228)
* -999.999,999

Function:
If the feedback signal is below the limit, FB_ow.
programmed in this parameter, the display 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
programmed in parameter 415 Process units.

Description of choice:
Set the required value within the feedback range
(parameter 413 Minimum feedback, FBuw, and 414
Maximum feedback, FBax).

228 Warning: High feedback, FBy gy
(WARN. HIGH FDBK)

Value:
FBLow (parameter 227) - 999,999.999
* 999,999,999

Function:
If the feedback signal is above the limit, FBygn,
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
programmed in parameter 415 Process units.

Description of choice:
Set the required value within the feedback range
(parameter 413 Minimum feedback, FBuw, and 414
Maximum feedback, FBuax).

* = factory setting. () = display text [] = value for use in communication via serial communication port
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M Inputs and outputs 300-328

In this parameter group, the
Relay 1
71 O

]

functions that relate to the input

and output terminals of the VLT
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 5 V DC is a logic '0’, while a signal
higher than 10 V 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.

Digital inputs terminal no.

[12]16]17 ] 18] 19 [S5 ]33]

Sw. 4 ON
16171819 [20]%5] 53]

DANFOSS
175HA346.10

DANFOSS
175HA347.10

External 24Vdc ’ ‘ ‘
Sw. 4 OFF ﬁ \ \ \ \
0/24Vdc )
N e w s . Switch 4, whichis located on the
I TR €% Dip switch control card, is used

for separating the common
potential 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.

17 18 19 27 29

300 301 302 303 304 305 306

32 33

- parameter 307

Value:

No function (NO OPERATION) 0] 0] Q] 0] [0] %[0 *[Q]

Reset (RESET) * [1] 1) 1] [1] [1]

Coasting stop, inverse (COAST INVERSE) %* [0}

Reset and coasting stop, inverse  (RESET & COAST INVERSE) 1]

Start (START) *[1]

Reversing {(REVERSE) *[1]

Reversing and start (START REVERSE) [2]

DC-braking, inverse (DC BRAKE INVERSE) [3] 2]

Safety interlock (SAFETY INTERLOCK) [B]

Freeze reference (FREEZE REFERENCE) [2] *[2] 21 2 {21

Freeze output (FREEZE QUTPUT) [3] [3] [381 {3 {3]

Selection of Setup, Isb (SETUP SELECT LSB) 4] [4 4

Selection of Setup, msb (SETUP SELECT MSB) 4] (5] [4]

Preset reference, on (PRESET REF. ON) 9] [5] . [6] [5] [5]

Preset reference, Isb (PRESET REF. LSB) [6] [7 [6]

Preset reference, msb (PRESET REF._ MSB) 6] (8 [6]
_Speed down (SPEED DOWN) 7] [9] [7]
_Speed up (SPEED UP) 7] [10]__ 71

Run_permissive (RUN PERMISSIVE) [8] 8] [11] 8] 8]

Jog (JOG) ©___9 12 (@ 9

Data_change lock (PROGRAMMING LOCK)[10]  [10] [13] [10  [10]

Pulse reference (PULSE REFERENCE) [11] [14]

Pulse feedback (PULSE FEEDBACK) [11]

Hand start (HAND START) 1] [17] [15] [11] [12]

Auto start (AUTOSTART) 2] [13 (16} [12] [13]

* = factory setting. () = display text [] = value for use in communication via serial communication port
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Function:
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.

Description of choice:
No function 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, not all alarms can be reset (trip
locked) cycling mains power supply. See table in List

of warnings and alarms. Reset will be activate 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" implements
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 'O’
implements 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 logic ‘0'. The alarm message will also
be active via digital outputs 42/45 and relay outputs
1/2, if 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 reqguired.
Logic 1’ = start, logic ‘0° = stop.

Reversing is used for changing the direction of
rotation of the motor shaft. Logic ‘0" will not
implement reversing. Logic "1’ will implement
reversing.

The reversing signal only changes the direction of
rotation; 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 foop.

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 frequency
(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
q frequency converter cannot be stopped via
terminal 18. The VLT frequency converter can only
be stopped when terminal 27 or terminal 19 has
been programmed 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 Muilti Setup [5)].

Setup, msb Setup, Isb
Setup 1 0 0
Setup 2 0 1
Setup 3 1 0
Setup 4 1 1

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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Preset reference, on is used for switching between
remote reference and preset reference. This assumes
that Remote/preset {2] has been selected in parameter
210 Reference type. Logic 'O’ = 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

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 2086.

As long as there is a logic ‘1" on the terminal selected for
Speed down, the reference or the output frequency wili
increase by the Ramp-down time set in parameter 207.
Pulses (logic ‘1° minimum high for 3 ms and a minimum
pause of 3 ms) will lead to a change of speed of 0.1%
(reference) or 0.1 Hz (output frequency).

Example:
Terminal  Terminal Freezeref./
(16) (17) Freeze output
Nospeed change 0O 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 command 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 fulfilled. 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 ventilation system.

Jogis 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),
regardless of the selection made in parameter 100
Configuration.

Jog s not active if a stop command has been given via
terminal 27.

Data change lock is selected if data changes to
parameters are not to be made via the control unit;
however, it will stilt 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 Refuw, parameter 204 Minimum
reference, Refun.

The frequency set in parameter 327 Pulse reference,
max. frequency corresponds to parameter 205
Maximum reference, Refyax.

Pulse 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. Alogic ‘1’ (Hand start active) will mean that the
VLT frequency converter starts the motor. Alogic ‘0’
means that the connected motor stops. The VLT
frequency converter will then be in OF F/STOP mode,
unless there is an active Auto start signal. See also the
descriptionin Local control.

' NB!

s An active Hand and Auto signal via the
e digital inputs will have higher 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 converter in auto
mode aflowing 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.

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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B Analogue inputs

Two analogue inputs for voltage signals (terminals 53
and 54) are provided for reference and feedback
signals. Furthermore, an analogue input is available
for a current signal {terminal 60). A thermistor can
be connected to voltage input 53 or 54.

The two analogue voltage inputs can be scaled in
the range of 0-10 V DC; the current input in the
range of 0-20 mA.

The table below gives the possibilities for
programming the analogue inputs.

Parameter 317 Time out and 318 Function after
time out allow activation of a time-out function on all
analogue inputs. If the signal value of the reference
or feedback signal connected to one of the
analogue input terminals drops to below 50% of the
minimum scaling, a function will be activated after
the time out determined in parameter 318, Function

ajie [je o
Analogue. inputs terminal no. 53(voltage) 54(voltage) 60{current)
- parameter 308 ) 31 314

Value:
No operation (NO OPERATION) [0] ' [0] * 0]
Reference ~ (REFERENCE (1] * [1] [1] *
Feedback (FEEDBACK) 2] 2] (2]
Thermistor (THERMISTOR) {3 ~ 3]

' 308 Terminal 53, analogue input voltage
‘ (Al [V] 53 FUNCT.)

Function:
This parameter is used to select the required
function to be linked to terminal 53.

Description of choice: .~ . .
No operation. s selected if the VLT frequency con-
verter is not to react to signals connected to the
terminal.

Reference. |s 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 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
selected as voltage inputs (terminals 53 and 54).
See Feedback handling.

Thermistor. |s selected if a thermistor integrated in
the motor is to be able to stop the VLT frequency
converter in case of motor overtemperature. The
cut-out value is 3 kohm.

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 terminal 53 or 54 (analogue voltage input)
and terminal 50 (+10 V supply).

R
{n)

4000

3000

1330

550

'\—_d_/

v[c)

-20C Ynominel-5C|Ynominel+5C
Ynomine!

DANFOSS
173HA183.10

+* = factory setting. () = display 1ext [ ] = value for use in communication via serial communication port

MG.B0.A3.02 - VLT is aregistered Danfoss trade mark

Active 10/12/2014

79

o
£
E
£
T .
b
o
o
j -
Q.

Page 148 of 231



Q-Pulse Id TMS931

SPO19 Centenary Highway Westlake SPS OM Manual

oottt

VLT®6000 HVAC

309 Terminal 53, min. scaling
(Al 53 SCALE LOW)

- Value:

0.0 -100V * 0.0 V

Function:

This parameter is used for setting the signal value
that has to correspond to the minimum reference or
the minimum feedback, parameter 204 Minimum
reference, Refyn/413 Minimum feedback, FB.
See Reference handling or Feedback handling.

Description of choice:
Set the required voltage value.
For reasons of accuracy, voltage losses in long
signal lines can be compensated for.
If the time-out function is to be applied (parameters
317 Time out and 318 Function after time out), the
value must be setto > 1 V.

310 Terminal 53, max. scaling

7 (Al1-53 SCALE HIGH)

Value:
00 -100V

* 10.0 V

Function:
This parameter is used for setting the signal value
that has to correspond to the maximum reference
value or the maximum feedback, parameter 205
Maksimum reference, Refyu /414 Maximum
feedback, FBuax. See Reference handling or
Feedback handling.

Description of choice:
Set the required voltage value.
For reasons of accuracy, voltage losses in long
signal lines can be compensated for.

311 Terminal 54, analogue input voltage
(Al [V] 54 FUNCT)

Value:

See description of parameter ‘308. * No
operation

Function:
This parameter chooses between the different
functions available for the input, terminal 54.

Scaling of the input signal is effected in parameter
312 Terminal 54, min. scaling and in parameter 313
Terminal 54, max. scaling.

Description of choice:
See description of parameter 308.
For reasons of accuracy, voltage losses in long
signal lines should be compensated for.

312 Terminal 54, min. scaling

(Al 54 SCALE LOW) '

Value:
0.0 -100V * 00 V
Function:
This parameter is used for setting the signal value
that corresponds to the minimum reference value or
the minimum feedback, parameter 204 Minimum
reference, Refyn/413 Minimum feedback, FBn.
See Reference handling or Feedback handling.

Description of choice:
Set the required voltage value.
For reasons of accuracy, voltage losses in long
signal lines can be compensated for.
If the time-out function is to be applied (parameters
317 Time out and 318 Function after time out), the
value must be set to > 1 V.

313 Terminal 54, max. scaling
(Al 54 SCALE HIGH) )

Value:

0.0 -100V * 100 V
Function:

This parameter is used for setting the signal value

that corresponds to the maximum reference value

or the maximum feedback, parameter 205

Maximum reference, Refy./414 Maximum

feedback, FBu.x. See Reference handiing or

Feedback handling.

Description of choice:
Set the required voltage value.
For reasons of accuracy, voltage losses in long
signal lines can be compensated for.

* = factory setting. () = display text [] = value for use in communication via serial communication port
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314 Terminal 60, analogue input current
_(Al [mA] 60 FUNCT.) '

Value: - :

See description of parameter 308. * Reference

Function:
This parameter allows a choice between the
different functions available for the input, terminal 60.
Scailing of the input signal is effected in parameter
315 Terminal 60, min. scaling and in parameter 316
Terminal 60, max. scaling.

Description of choice:
See description of parameter 308 Terminal 53,
analogue input voltage.

Q-Pulse Id TMS931

315 Terminal 60, min. scaling

(Al 60 SCALE LOW) ’

Value:
0.0-20.0mA

* 40 mA

Function:
This parameter determines the signal value that
corresponds to the minimum reference or the
minimum feedback, parameter 204 Minimum
reference, Refy/413 Minimum feedback, FBuw.
See Reference handling or Feedback handling.

Description of choice:
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) '

Value:

0.0 - 20.0 MA * 20.0 mA

Function:
This parameter determines the signal value that
corresponds to the maximum reference value,
parameter 205 Maximum reference value, Refyux.
See Reference handling or Feedback handling.

Description of choice: _
Set the desired current value.

(LIVE ZERO TIME) ,

Value:
1 - 99 sec. * 10 sec.
Function:
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 parameter 318 Function
after time out will 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.

Description of choice:
Set the desired time.

. 318 ‘Function after time out

(LIVE ZERO FUNCT,) —

Value: :
* Off (NO FUNCTION;} o))
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]
Function:

This is where to select the function to be activated
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
interval function), the time-out function in parameter
318 will be activated.

Description of choice:
The output frequency of the VLT frequency
converter can be:
- 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 subsequent trip [5].

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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B Analogue/digital outputs signal: 0-20 mA, 4-20 mA or 0-32000 pulses
The two analogue/digital outputs (terminals 42 and (depending on the value set in parameter 322
45) can be programmed to show the present status Terminal 45, output, pulse scaling.
or a process value such as O - fuax. If the output is used as a voltage output (0-10 V), a
If the VLT frequency converter is used as a digital pull-down resistor of 470 Q (max. 500 Q) should be
output, it gives the present status by means of O or fitted to terminal 39 (common for analogue/digital
24 V DC. outputs). If the output is used as a current output,
If the analogue output is used for giving a process the resulting impedance of the connected
value, there is a choice of three types of output equipment should not exceed 500 Q.

Analogue/digital outputs terminal no. 42 45
parameter ’ 319 321
Value:
No function (NO FUNCTION) [0} [0]
Drive ready (UN. READY) (1} {1]
Standby (STAND BY) (2] 2]
Running (RUNNING) (3] [3]
Running at ref. value (RUNNING AT REFERENCE) (4] 14]
Running, no warning (RUNNING NO WARNING) (5] 5]
Local reference active (DRIVE IN LOCAL REF) [6] (6]
Remote references active (DRIVE IN REMOTE REF)) {7] (71
Alarm (ALARM) 8] (8]
Alarm or warning (ALARM OR WARNING) 9] 9]
No alarm (NO ALARM) [10] [10]
Current limit (CURRENT LIMIT) [11] (11]
Safety interlock (SAFETY INTERLOCK) [12) [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] [17]
Sleep mode (SLEEP MODE) [18] (18]
Output frequency lower than f oy parameter 223 (F OUT < F LOW) [19] [19]
Output frequency higher than fyen parameter 223 (F OUT > F HIGH) [20] [20]
Out of frequency range (FREQ. RANGE WARN.) [21} [21]
Output current lower than | o parameter 221 (| OUT < | LOW) 22} [22]
Qutput current higher than lgn parameter 222 (| OUT > | HIGH) [23] 23]
Out of current range (CURRENT RANGE WARN) [24] [24)
Out of feedback range (FEEDBACK RANGE WARN ) (25) [25]
Qut of reference range (REFERENCE RANGE WARN) [26] [26]
Relay 123 (RELAY 123) 27) [27]
Mains imbalance (MAINS IMBALANCE) [28] (28]
Output frequency, 0 - fuax = 0-20 mA (OUT. FREQ. 0-20 mA) [29] * [29]
Output frequency, O - fusx = 4-20 mA (OUT. FREQ. 4-20 mA) [30] (30]
Output frequency (pulse sequence), 0 - fuax = 0-32000 p (OUT. FREQ. PULSE) [31] (31]
External reference, Refun - Refuax = 0-20 mA (EXT. REF. 0-20 mA) [32) [32]
External reference, Refyy - Refuax = 4-20 mA (EXTERNAL REF. 4-20 mA) {33] (33]
External reference (pulse sequence), Refun - Refuax = 0-32000 p EXTERNAL REF. PULSE) 34} [34]
Feedback, FBun - FBuax = 0-20 mA (FEEDBACK 0-20mA) (35} [35]
Feedback, FBuyw - FBuax = 4-20 mA (FEEDBACK 4-20 mA) (36] [36]
Feedback (putse sequence), FBun - FBuax = 0 - 32000 p (FEEDBACK PULSE) [37] [37]
Output current, 0 - lyax = 0-20 mA (MOTOR CUR. 0- 20 mA) * [38] [38]
Output current, 0 - lyax = 4-20 mA (MOTOR CUR. 4- 20 mA) (39] {39]
Output current (pulse sequence), 0 - lyax = 0 - 32000 p (MOTOR CUR. PULSE) [40] 40)
Qutput power, 0 - Pyow = 0-20 mA (MOTOR POWER 0-20 mA) [41] [41]
Output power, 0 - Pyow = 4-20 mA (MOTOR POWER 4-20 mA) [42] [42]
Output power (pulse sequence), 0 - Pyow = 0- 32000 p (MOTOR POWER PULSE) [43] [43]

* = factory setting. () = display text [] = value for use in communication via serial communication port
B2 -0 - - - - — - -  MG.60.A3.02 -VLTis a registered Danfoss trade mark._
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Function: A A
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 signat 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.

Description of choice:
No function. Selected if the VLT frequency
converter is not to react to signals.

Drive ready. The VLT frequency converter control
card receives a supply voltage and the frequency
converter 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.

Running, no warning. A start command has been
given. No warning.

Local reference active. The output is active when
the motor is controlled by means of the focal
reference via the control unit.

Remote references 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

/LIM~

Safety interlock. The output is active when terminal
27 is a logic ‘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 warning. 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
converter is in Sleep mode.

Output frequency lower than f oy The output
frequency is lower than the value set in parameter
223 Warning: Low frequency, fow.

Output frequency higher than fugy. The output
frequency is higher than the value set in parameter
224 Warning: High frequency, fugy .

Out of frequency range. The output frequency is
outside the frequency range programmed in
parameter 223 Warning: Low frequency, fow and
224 Warning: High. frequency, fugn.

Output current lower than I,ow. The output current
is lower than the value set in parameter 221
Warning: Low current, l.ow.

Output current higher than lygy The output current
is higher than the value set in parameter 222
Warning: High current, lugw.

Out of current range. The output current is outside
the range programmed in parameter 221 Warning:
Low current, l,ow and 222 Warning, High current,

/HIGH'

* = 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
outsice the range programmed in parameter 227
Warning: Low feedback, FBiow and 228 Warning:
High feedback, FBugn.

Cut of reference range. The reference lies outside
the range programmed in parameter 225 Waming:
L.ow reference, Refion and 226 Warning, High
referenice, Refugn.

Refay 123. This function is only used when a
profibus option card is installed.

Mains imbalance. This output is aclivaled at too
high mains imbalance or when a phase is missing in
the mains supply. Check the mains voltage 10 lhe
VLT frequency converter.

O-fuwx = 0-20 mA and

O-fiax = 4-20 mA and

O-fuuax = 0-32000 p, which generates an output
signal proportional to the autput frequency in the

interval 0 - fua (parameter 202 Qutput frequency,
high limit, fua).

External Refun - Refusx = 0-20 mA and
External Refyn - Refyw = 4-20 mA and
External Refyy - Relyx = 0-32000 p, which
generates an output signal proportional to the
resulting reference value in the interval Minimum
reference, Refun - Maximum reference, Refiax
{parameters 204/205).

FBM,'N‘FEMM = (0-20 mA and

FBn-FBuax = 4-20 mA and

FBuw FBusx = 0-32000 p, an output signal pro-
portional to the reference value in the interval
Minimum feedback, FByw - Maximum feedback,
FBuax (parameters 413/414) is obtained.

0 - hr mae = 0-20 mA and

O - hr mae = 4-20 mA and

O - oy max = 0-32000 p, an output signal propor-
tional to the output current in the interval 0 - hitpax
is obtained.

0 - Pnow = 0-20 mA and

0 - Pyoy = 4-20 mA and

0 - Pyow = 0-32000 p, which gengrates an output
signal proportional to the present output power. 20
mA corresponds to the value set in parameter 102
Motor power, Py,

320 Terminal 42, output, pulse scaling
{AC 42 PULS SCALE)}

Value:

1 - 32000 Hz * 5000 Hz

Function;
This parameter allows scaling of the pulse output
signal.

Description of choice:

Set the desired value.
I

Wr H
32000 ] e e g
i EES
| ]
f a%
4
paR. 320/ | -  ——m o .
22 | et !
\ -"-’
0 100 Hz
0 Pax
Relfmin Ref max
FEain FBuay
a Thanx
0 Teim
0 Traax
0 KWiax

321 Terminal 45, output

{AO 45 FUNCTION)
Value;
See descriplion of parameter 319 Terminal 42,
Quiput.

Function:
This output can function both as a digital or an
analogue output. When used as a digital output
(data value [0}-[26)) it generates a 24 V (max. 40
mA) signal. For the analogue outputs {data value
[27} - [41]) there is a choice of 0-20 mA, 4-20 mA or
a pulse seguence.

Description of choice:
See description of parameter 319 Terminal 42,
Qutpu.

322 Terminal 45, output, pulse scaling
{AO 45 PULS SCALE) )

Value:

1 - 32000 Hz * 5000 Hz

_ Function:
This parameter allows scaling of the pulse output
signal.

Description of choice:
Set the desired value.

* = factory Setling. {] = Jisplay Text [] = value for use in communication via serial communication port
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H Relay outputs
Relay outputs 1 and 2 can be used to give the

present status or a warning.
Relay 2

The relay is placed with the 04| The relay is placed on the
mains and motor terminals. O a534.10 control card, see Electrical
195NA023.10 installation, control cables.

05
03| Relay 1 :\1A SQEDaCeAC 1A, 60 VA
1 -3 break, 1 - 2 make ax. , , .
02 :
EE Max. 240 V AC, 2 Amp. E \ Max. 75 V DC, 1 A, 30 W.
DANFOSS

Relay outputs ) Relay no. 1
. parameter ) 323 326
Value: .
No function (NO FUNCTION) o ~ O] [0]
Ready signal (READY) - o (1] (1] .
~- Standby=(STAND BY) - ) L 2] [2]
Running .(RUNNING) S o 3] * [3]
Running at ref. value (RUNNING AT REFERENCE) o ‘________ (4] [4
Running, no warning (RUNNING NO WARNING) S R -
Local reference active (DRIVE IN LOCAL REF) B (6] [6)
Remote references active (DRIVE IN REMOTEREF) (7] 71
Alarm (ALARM) . _*[8] 8l
Alarm or warning (ALARM OR WARNING) ] [9] 9
No alarm (NO ALARM) 3 (10} (10]
Current limit (CURRENT LIMIT) [11) (11]
Safety interlock (SAFETY INTERLOCK) {12] [12]
Start command active (START SIGNAL APPLIED) (13 [13]
Reversing (RUNNING IN REVERSE) [14) (14]
Thermal warning (THERMAL WARNING) [19] [15] E’
Hand mode active (DRIVE IN HAND MODE) [16) [16] =
. Auto mode active (DRIVE IN AUTO MODE) n7) . [17] £
Sleep mode (SLEEP MODE) {18) [18] ‘g,
Qutput frequency lower than fiow parameter 223 (F OUT < F LOW) [19) [19] e
Qutput frequency higher than fugy parameter 224 (F OUT > F HIGH) [20] [20] [«
Qut of frequency range (FREQ RANGE WARN)) [21] [21]
Qutput 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] [25]
Qut of reference range (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]
Description of choice: If the parameter 556 Bus time interval function
See description of [0] - [28] in Analogue/digital becomes active, relay 1 and relay 2 will become cut
outputs. off if they are activated via the serial communication.

See paragraph Serial communication in Design
Control word bit 11/12, relay 1 and relay 2 can be Guide.
activated via the serial communication. Bit 11
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, output function
(RELAY1 FUNCTION)

Function:
This output activates a relay switch.
Relay 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
parameter 324 Relay 1, ON delay and parameter
325 Relay 1, OFF delay.
See General technical data.

Description of choice:
See data choice and connections in Refay outputs.

Value:
0 - 600 sec. * 0 sec,
Function:
This parameter allows a delay ¢of the cut-in time of
relay 1 (terminals 1-2).

Description of choice:
Enter the desired value,

325 Relay 01, OFF delay
Value:
0 - 600 sec. * 0 sec.
Function:
This parameter makes it possible 1o delay the cut-
out time of retay 01 {terminals 1-2).

Description of choice:
Enter the desired value.

326 Relay 2, output function
{RELAY2 FUNCTION)

Value:
See functions of relay 2 on previous page.

Function:
This output aclivales 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 fulfilled.
See General fechnical dala.

Description of choice:
See data choice and connections in Refay outputs.

327 Pulse reference, max. frequency
{PULSE REF. MAX}

Value:

100 - 65000 Hz at terminal 29
100 - 5000 Hz at terminal 17

* 5000 Hz

Function:
This parameter i3 used to set the pulse value that
must correspond to the maximum reference,
parameter 205 Maximum reference, Refuax
The pulse reference signal can be connected via
terminal 17 or 29.

Description of choice:
Set the required maximum pulse reference.

328 Pulse feedback, max. frequency
(PULSE FDBK MAX.)

Value:
100 - 65000 Hz at terminal 33 * 25000 Hz
Function:
This is where the pulse value that must correspond
to the maximum feedback value is set. The pulse
fedback signal is connected via terminal 33.

Description .of choice:
Set the desired feedback value.

* = factory setting. () = display text [ ] = vaiue for use in communication via serial communication port

86 T - -

Active 10/12/2014

- MG.60:A3.02 - VLT is-aregistered-Danfoss trade.mark _

Page 155 of 231



SPO19 Centenary Highway Westlake SPS OM Manual

Q-Pulse Id TMS931 Active 10/12/2014 Page 156 of 231



SPO19 Centenary Highway Westlake SPS OM Manual

Dacfots

VLT®6000 HVAC

B Sleep mode
Sleep mode makes it possible to stop the motor
when it is running at low speed and thus has aimost
no load. If consumption in the system goes back
up, the VLT frequency converter will start the motor
and supply the power required.

NB!
e 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 timer is set that determines for how long
the output frequency can be lower than the
frequency set in parameter 404 Sleep frequency.
When the timer runs out, the VLT frequency
converter will ramp down the motor to 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 Hz

Par. 404
Sleep frequency -+
10 Hz

Par. 201
Min. freq. -
S Hz

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.

Iif 25% more pressure is required before the VLT
frequency converter stops the motor, parameter
406 Boost setpoint is set to 125%.

Parameter 406 Boost setpoint is only active in

Closed loop.

l ln h|ghly dynamic pumping processes it is
e recommended to switch off the Flying Start
function (parameter 402).

DANFOSS
173HAS4S. 14

Theoretical
output
frequency

Sleep Mode Timer

= factory setting. () =

Par. 403 10 sec. ' Sleep

Wake up Time (s]

display text [ ] = value for use in communication via serial communication port
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408 Interference reduction method
(NOISE REDUCTION)

Value:
* ASFM (ASFM) ()
Fixed switching frequency
(FIXED SWITCHING FREQ)) 1]
LC filter fitted (LC-FILTER CONNECTED) 2]
Function:

Used to select different methods for reducing the
amount of acoustic interference from the motor.

Description of choice:
ASFM (0] guarantees that the maximum switching
frequency, determined by parameter 407, is used at
all times without derating of the VLT frequency
converter. 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 result, as the switching frequency
can be set to lie outside the motor interference or in
a less irritating area. The switching 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
motor, as the VLT frequency converter will
otherwise not be able to protect the LCHilter.

409 Function in case of no load
(FUNCT. LOW CURR))

Value:
Trip (TRIP) : (0]
* Warning (WARNING) (1]
Function:

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.

Description of choice:
In the case of a Trip [1], the VLT frequency
converter will stop the motor.
If Warning [2] is selected, the VLT frequency
converter will give a warning if the output current
drops below the threshold value in parameter 221
Warning: Low current, I ow.

(MAINS FAILURE)

Value:

*Trip (TRIP) [0]
Autoderate & warning
(AUTODERATE & WARNING) (1]
Warning (WARNING) [2]

Function:

Select the function which is to be activated if the
mains imbalance becomes too high or if a phase is
missing.

Description:
At Trip [0] the VLT frequency converter will stop the
motor within a few seconds (depending on drive
size).
If Autoderate & warning [1] is selected, the drive will
export a warning and reduce the output current to
30 % of sy to maintain operation.
At Warning (2] only a warning will be exported when
a mains failure occurs, but in severe cases, other
extreme conditions might result in a trip.
A . |
ll& f Warning has been selected, the life
q expectancy of the drive will be reduced
when the mains failure persists.
' NB!
": At phase loss the cooling fans of P54
drives cannot be powered. In order to avoid

overheating, an external power supply can be
connected, see Electrical installation.

NB!

411 Function at overtemperature ‘
(FUNCT. OVERTEMP)

Value: .
*Trip (TRIP) (0]
Autoderate & warning
(AUTODERATE & WARNING) 1]
Function:

Select the functionvwhich is to be activated when
the VLT is exposed to an overtemperature condition.

Description: ‘
At Trip [0] 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, Iym ,

(OVERLOAD DELAY) '

Value: )
0 - 60 sec. (61=0FF)

* 60 sec.

Function:
When the frequency converter registers that the
output current has reached the current limit Iy
(parameter 215 Current limit) and stays there for the
duration selected, a cut-out will be performed.

Description of choice:
Select for how long the frequency converter is to be
able to keep up with the output current at the

current limit luw before it cuts out.

In OFF mode, parameter 412 Trip delay overcurrent,
lon is inactive, i.e. cut-outs are not performed.

B Feedback signais in open loop

Normally, feedback signals and thus feedback
parameters are only used in Closed loop operation;
in 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 in the display. If
the present temperature is to be displayed, the
temperature range can be scaled in parameters
413/414 Minimum/Maximum feedback, and the unit
(°C, °F) in parameter 415 Process units.

Value:
-999,999.999 - FBuax * 0.000

Function:
Parameters 413 Minimum feedback, FBy and 414
Maximum feedback, FBusx are used to scale the
display indication, thereby ensuring that it shows the
feedback signal in a process unit proportionally to
the signal at the input.

Description of choice:
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).

414 -Maximum feedback, FByax
Value:
FBun - 999,999.999 * 100.000
Function:
See the description of par. 413 Minimum feedback,
FBMIN-

Description of choice:
Set 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) ’

Value:
No unit 0] °C [21]
% % (1] GPM (22]
rpm [2] galls [23]
ppm [3] gal/min [24]
pulse/s [4] galh [25]
i/s 5] Ib/s [26]
V/min 6] Ib/min [27]
Vh [71 b [28]
kg/s (8] CFm [29]
kg/min [ ftors [30]
kg/h [10)  ft¥/min [31]
md3/s [11]  ft*h [32]
ma3/min [12] ft/s [33]
m3/h [13] inwg (34]
m/s [14] ftwg [35]
mbar [15] PSI [36]
bar [16] Ib/in (37)
Pa [17) HP (38]
kPa [18] °F [39]
mvS {19
kW [20}
Function:

Selection of unit to be shown on the display.

This unit will be used if Reference [unit] [2] or
Feedback [unit] [3] has been selected in one of the
parameters 007-010, as well as in the Display
mode. In Closed loop, the unit is also used as a unit
for Minimum/Maximum reference and Minimum/
Maximum feedback, as well as Setpoint 1 and
Setpoint 2.

Description of c’hoice:v -
Select the required unit for the reference/feedback
signal.

* = factory setting. () = display text [] = value for use in communication via serial communication port
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B PID for process regulation, cont.

Inverse requlation

Normal regulation means that the motor speed
increases when the reference/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 output frequency. This avoids integration on
a deviation between 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 frequency converter is to bring the motor before
the process regulator is activated. This is done by
programming a PID start-up frequency in parameter
422.

Differentiator gain fimit

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/setpoint 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 guicker the deviation
ch'anges, the stronger the resulting differentiator
frequency contribution. The differentiator frequency
contribution can thus be limited to allow the setting
of a reasonable differentiation time for slow changes
and a suitable frequency contribution for quick
changes. This is done in parameter 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

~ constant. This time constant represents the limit

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 ) = 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 1o 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 integration 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 integration time have been fully
optimised. '

NB!
":' If necessary, start/stop can be activated a
number of times in order to provoke an
unstable feedback signal.

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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B PID overview

The block diagram below shows reference and
setpoint in relation to the feedback signal.

Reference

Remote Resulting

Preset reference reference
ref. + +

+ + -
External

ref.

Setpoint

Feedback

Setpoint 1 —

Rasuifing

Seipoint 2 feedback

F 1
F 2

Aaclog FB
Terminal 60
Pulse FB
Terminal 33

oweross
17500008.11

Feedback
funetion
par. 417

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
reference depends on the selection made in
parameter 417 Feedback function.

B Feedback handling

The feedback handling can be seen from the block
diagram on the next page.

The block diagram shows how and by which
parameters the feedback handling can be affected.
Options as feedback signals are: voltage, current,
pulse and bus feedback signals. In zone regulation,
feedback 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.
Feedback 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,
parameter 418 Setpoint 1 will be added to the
remote reference. The sum of the remote reference
and Setpoint 1 becomes the resulting reference,
which will then be compared with the feedback
signal.

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 regulation, where the function
selected in parameter 417 Feedback function
calculates the setpoint to be added to the remote
reference.

%* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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Feedback handling, cont.
Fadbock funcfion
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[
Y
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Input 60

0-20 ma S?:I‘
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Input 33
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to
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]
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416 Feedback conversion (FEEDBACK CONV) ° VLT 6000 HYAC

Value:
* Linear (LINEAR) @
[D] Gaxired T comaraion
Square root (SQUARE ROOT) (1] m ’
e g / o)
e £
Functian: s £
In this parameter, a function is selected which - LT_“ g:,
converts a connected feedback signal from the a 5
process to a feedback value that equals the square 4 E
i

root of the connected signal.

This is used, e.q. where regulation of a flow {volume)
is required on the basis of pressure as feedback
signal (flow = constant x VYpressure). 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 cofurmn.

Feedback conversion should not be used if 2-zone
regulation in parameter 417 Feedback function has
been selected,

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
convener transiates the feedback signal to a
squared feedback value.

* = factory setting. () = disptay text [ | = value for use in communication via serial communication port
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. 417 Feedback function
(2 FEEDBACK, CALC.)

Value:
Minimum (MINIMUM) [Q]

* Maximum (MAXIMUM) [1]
Sum (SUM) (2
Difference (DIFFERENCE) (3]
Average (AVERAGE) {4]
2-zone minimum (2 ZONE MIN}) (5]
2-zone maximum (2 ZONE MAX) 6]
Function:

This parameter allows a choice between different
calculation methods whenever two feedback signals
are used.

Description of choice:
If Minimum [0] is selected, the VLT frequency
converter will compare feedback 1 with feedback 2
and reguiate on the basis of the lower feedback
value.
Feedback 1 = Sum of parameter 535 Bus feedback
7 and the feedback signal value of terminal 53.
Feedback 2 = Sum of parameter 536 Bus feedback
2 and the feedback signal value of terminal 54.

If Maximum [1] is selected, the VLT frequency
converter will compare 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 feedback 1 with feedback 2. Please note
that the remote reference will be added to Setpoint
1.

If Difference [3] is selected, the VLT frequency
converter will subtract feedback 7 from feedback 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 minimum [5] is selected, the VLT frequency
converter will calculate the difference between
Setpoint 1 and feedback 1 as weli as Setpoint 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 negative difference.

If the difference between Setpoint 1 and feedback 1
is the larger of the two, parameter 418 Setpoint 1
will be added to the remote reference.

if the difference between Setpoint 2 and feedback 2
is the larger of the two, the remote reference will be
added to the parameter 419 Setpoint 2.

If 2-zone maximum [6] is selected, the VLT
frequency converter will calculate the difference
between Setpoint 1 and feedback 1 as well as
Setpoint 2 and feedback 2.

After the calculation, the VLT frequency converter
will use the smaller difference. A negative difference,
1.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 Setpoint 2 and feedback 2
is the smaller of the two, the remote reference will
be added to parameter 419 Setpoint 2.

418 Setpoint 1 (SETPOINT 1) ‘

Value:

Refun - Refuax * 0.000
Function:

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 Reference handling.

Used in Closed loop (1] parameter 100 Configura-

tion.

Description of choice:
Set the required value. The process unit is selected
in parameter 415 Process units.

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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NB!
“: If the VLT frequency converter is ruﬁning at
e 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 lowerad to the
required output frequercy. This can be done during
operation.

l NB!
iC PID start frequency is always applied in
clockwise direction.
423 PID propartional gain
~ (PID PROP. GAIN)

Value:
0.00 - 10.00

* 0.01

Function:
The propertional gain indicates the number of times
the deviation between the reference/setpoint and
the feedback signal is to be applied.
Used in Closed loop [1] (parameter 100C).

Description of choice:
Quick regulation is obtained by a high gain, but if
the gain is too high, the process may become
unstable.

424 PID integration time

(PID INTEGR.TIME)

Value:
0.01 - 9999.00 sec. {OFF) * OFF
Function:

The integrator provides a constant change of the

output frequency during constant error between the

reference/setpeint 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 foop [1] (parameter 100).

Description of cheice: - _ o
Fast regulation is obtained in connection with a
short integration tima. However, this time may be
too short, which means thal the process may be
destabilised as & result of overswings.

if the integral time is long, major deviations from the
required set point may occur, since the process re-
gulator will take a long time to regulate in refation to
a given error.

Value:
0.00 (OFF} - 10.00 sec. * OFF

Function:
The differentiator does not react 1o a constant error,
It only contricutes when the error changes.
The quicker the error changes, the stronger the
contribution from the dilferentiator will be. This
influence is proportional to the speed by which the
deviation changes.
Used in Closed icop (1] {parameter 100),

Description of choice:
Fast regulation can be obtained by means of a leng
differentiation time. However, this time may be too
long, which means that the process may be
destabilised as a result of overswings.

426 PID differentiator gain limit
{PID DIFF. GAIN)

Value:
50-50.0 * 5.0
Function:

It is possible to set a limit for the differentiator gain.

The differentiator gain will 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).

' Descripticn of cheice:
Select a limit to differentiator gain as required.

* = factory setting. (] = display text [] = vaiue for use in communication via serial cornmunication port
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427 PID lowpass filter time

(PID FILTER TIME) )

Value: i
0.01 - 10.00 * 0.01
Function:

Oscillations on the feedback signal are dampened
by the lowpass filter in order to reduce their ihwpact
on the process regulation. This can be an
advantage e.g. if there is a lot of noise on the signal.
Used in Closed loop [1] (parameter 100).

Description of choice:
Select the desired time constant (1). If a time cons-
tant (1) of 0.1 s is programmed, the break frequency
for_the lowpass filter will be 1/0.1 = 10 RAD/sec., S
corresponding to (10/(2 x r)) = 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.

Feadback

.Disturbed feedback signal

SAVIVIWL

L

®
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£
£
£
[
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0.6 t (Sec.)

]

Lowpaoss filter

fg = 10 Hz
Feodback &
Filtered feedback signal
e P
razsare 0.6 t (Sec.) .

500-566 Serial communication

All information conceming the use of RS 485 serial
interface is not included in this manual. Please
contact Danfoss and ask for the VLT 6000 HVAC
Design Guide.

* = factory setting. () = dispiay text [ ] = value for use incommunication via serial communication port
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B Service functions 600-631 It also has information on the nameplate data of the
This parameter group contains functions such as VLT frequency converter.
operating data, data log and fault log. These service functions are very useful in
connection with operating and fault analysis in an
;I lbtd“dﬁul 17
Value:
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)  kWh -
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
- Unit-dependent
Function: Gives the number of hours in which the motor has
These parameters can be read out via the serial been in operation since being reset in parameter
communication port, as well as via the display in the 619 Reset of hours-run counter. The value is saved
parameters. every hour and when the power supply to the unit is
cut off.
Description of choice: Parameter 602 kWh counter:
Parameter 600 Operating hours: Gives the output power of the VLT frequency
Gives the number of hours in which the VLT converter. The calculation is based on the mean

value in kWh over one hour. This value can be reset
using parameter 618 Reset of kWh counter. Range:
0 - depends on unit.

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 603 No. of cut-ins:

Parameter 601 Hours run: 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
~ 100 - _ . L — MG.60.A3.02 - VLT is aregistered Danfoss trade.mark

Q-Pulse Id TMS931 Active 10/12/2014 Page 169 of 231



Q-Pulse Id TMS931

SPO19 Centenary Highway Westlake SPS OM Manual

Danf

VLT® 6000 HVAC

606 - 614 Data log

Value:

Parameter Description Display Unit Range

no. Data log: text

606 Digital input (LOG: DIGITAL INP) Decimal 0 - 255

607 Control word (LOG: BUS COMMAND) Decimal 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) Vol 50 - 1000

613 Output current (LOG: MOTOR CURR)) Amp 0.0 - 999.9

614 DC link voltage (LOG: DC LINK VOLT) Vot 0.0 - 999.9
Function: Terminal 16 17 18 19 27 29 32 383

L ———

With these parameters, it is possible to see up to 20
saved values (data logs) - [1] being the most recent
and [20] the oldest log. When 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]

- .
e, =

SETUP

1

€8¢ DATALOG:DIGITALINPUT

[8) 4@

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.

Description of choice:
Parameter 606 Data log: Digital input:
This is where the latest log 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 1o the
bit to the extreme right and to decimatl 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.

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
converter.

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 decimal 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 Serial
communication in the Design Guide.

Parameter 609 Data log: Reference:
This gives the latest log data for the resulting
reference.

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: Qutput 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-link voltage:
This gives the latest log data for the intermediate
circuit voltage.

* = factory setting. () = display text { ] = value for use in communication via serial communication port

MG.60.A3.02 - VLT is a registered Danfoss trade mark
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615 Fault log: Error code.
(F. LOG: ERROR CODE)

Value:

(Index 1-10] Error Code: 0 - 99

Function:
This parameter makes it possible to see the reason
why a trip (cut-out of the VLT frequency converter)
occeurs.
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 value.
If there is a trip on the VLT 6000 HVAC, it is possible
to see its cause, the time and possibly the values for
output current or output voltage.

Description of choice:
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 Fault log: Time
- (F. LOG: TIME)
Value:

(Index 1-10] Hours: 0 - 130,000.0

Function:
This parameter makes it possible to see the total
number of hours run in connection with the 10 latest
trips.
10 [1-10] log 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.

Description of choice:
The fault log is only reset after manual initialisation.
(See Manual initialisation.)

617 Fault log: Value
(F. LOG: VALUE) i

Value:

(Index 1 - 10] Value: O - 9999

Function:
This parameter makes it possible to see the value at
which a trip occurred. The unit of the value depends
on the alarm active in parameter 615 Fault log: Error
code.

Description of choice:
The fault log is only reset after manual initialisation.
(See Manual initialisation).

618 Reset of kWh counter
) (RESET KWH COUNT)

Value:
* No reset (DO NOT RESET) (0]
Reset (RESET COUNTER) (1]
Function:

Reset to zero of parameter 602 kWh counter.

Description of choice:
if Reset [1] has been selected and when the [OK]
key is pressed, the kWh counter of the VLT
frequency converter is reset. This parameter cannot
be selected via the serial port, RS 485.

619 Reset of hours-run counter '
(RESET RUN. HOUR) ]

NB!
When the [OK] key has been activated, the
reset has been carried out.

Value:
* No reset (DO NOT RESET) (0]
Reset (RESET COUNTER) (1]
Function:

Reset to zero of parameter 601 Hours-run.

Description of choice: _
If Reset [1] has been selected and when the [OK]
key is pressed, parameter 601 Hours-run is reset.
This parameter cannot be selected via the serial
port,
RS 485.

NB!
ll: When the [OK] key has been activated, the
reset has been carried out.

* = factory setting. () = display text [} = value for use in communication via serial communication port

102 - o

Active 10/12/2014

--MG.80.A3.02 - VLT is a registered Danfoss trade mark

Page 171 of 231



Q-Pulse Id TMS931

SP0O19 Centenary H.ighwoy Westlake SPS OM Manual

Dafiss

VLT® 6000 HVAC

620 Operating mode (OPERATION ‘MODE) ‘

Value:
* Normal function (NORMAL OPERATION) [0}
Function with de-activated inverter
(OPER. W/INVERT.DISAB) (1]
Control card test (CONTROL CARD TEST) 2]
Initialisation (INITIALIZE) 3]
Function:

In addition to its normal function, this parameter can
be used for two different tests.

Furthermore, it is possible to reset to the defauit
factory settings for all Setups, except parameters
500 Address, 501 Baud rate, 600-605 Operating
data and 615-617 Fault log.

Description of choice:
Normal function [0] is used for normal operation of
the motor.
Function with de-activated inverter {1] is selected if
control is desired over the influence of the control
signal 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 Control card [2] is set up
as follows:

connect 4-16-17-18-19-27-29-32-33;
connect 5-12;

connect 39-20-55;

connect 42 - 60;

connect 45-53-54.

[ s
ROV DD DD 2 @ 295
T6 77 18 19 20 27 20 32 33 3 9§‘:‘
0oQogCooQog oog|sR
PP PRPPDPD2PD
[04 05 12 13 39 42 45 50 53 54 55 60|
?QQQQ?QQQQQ

Use the following procedure for the control card
test:

1)} Select Control 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 columny).

4) Connect to mains.

5) The VLT frequency converter expects the [OK]
key to be pressed (the test cannot be run
without LCP).

B) 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".

8) Parameter 620 Operét/’ng mode is automatically
set to Normal function.

if the control card test fails, the VLT frequency
converter will display "TEST FAILED". Replace the
control card.

Initialisation (3] is selected if the factory setting of the
unit is to be generated withoui resetting parameters
500 Address, 501 Baud rate. 600-605 Operating
data and 615-617 Fault log.

Procedure for initialisation:

1) Select Initialisation.

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 out in
all Setups with the exception of parameters 500
Address, 501 Baud rate, 600-605 Operating
data and 615-617 Fault log.

Manual initialisation is another option. (See Manual
initialisation.)

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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621 - 631 Nameplate

Value:
Parameter Description Display text
nr., Nameplate:
621 Unit type (DRIVE TYPE)
622 Power component (POWER SECTION)
623 VLT ordering no. (ORDERING NO)
624 Software version no. (SOFTWARE VERSION)
625 LCP identification no. (LCP ID NO)
626 Database identification no. {(PARAM DB 10}
627 Power component identification no. (POWER UNIT DB D)
628 Application option type (APPLIC. OPTION)
629 Application option ordering no. (APPLIC. ORDER NO)
630 Communication option type o (COM. OPTION)
631 Communication option ordering no. (COM. ORDER NO)
Function: Parameter 627 Nameplate: Power component

The main data for the unit can be read from
parameters 621 to 631 Nameplate via the display or
the serial communication port.

Description of choice:
Parameter 621 Nameplate: 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.

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.;

This gives the identification number of the LCP of
the unit. Example: D 1.42 2 kB.

Parameter 626 Nameplate: Database
identification no.:

This gives the identification number of the software's
database. Example: ID 1.14.

identification no.:
This gives the identification number of the database
of the unit. Example: ID 1.15.

Parameter 628 Nameplate: Application option
type:

This gives the type of application options fitted with
the VLT frequency converter.

Parameter 629 Nameplate: Application option
ordering no.:

This gives the ordering number for the application
option.

Parameter 630 Nameplate: Communication
option type:

This gives the type of communication options fitted
with the VLT frequency converter.

Parameter 631 Nameplate: Communication
option ordering no.:

This gives the ordering number for the
communication AoptionA

* = factory setting. () = display text [ ] = value for use in communication via serial communication port
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NB!
Parameters 700-711 for the relay card are
only activated if a relay option card is installed

LS

in the VLT 6000 HVAC.

‘700 Relay 6, function (RELAY6 FUNCTION)
703 Relay 7, function (RELAY7 FUNCT

706 Relay 8, function (RELAY8 FUNCTION)
709 Relay 9, function (RELAY9 FUNCTION)

Function:
This output activates a relay switch.
Relay outputs 6/7/8/9 can be used for showing
status and warnings. The relay is activated when
the conditions 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.

Description of choice:
See data choice and connections in Relay outputs.

701 Relay 6; ON delay (RELAY6 ON DELAY)

704 ‘Relay 7, ON delay (RELAY7 ON DELAY)

707 Relay 8, ON delay (RELAY8 ON DELAY)
710 Relay 9, ON delay (RELAY9 ON DELAY)

Value:
0 - 600 sec. * O sec.
Function:
This parameter allows a delay of the cut-in time of
relays 6/7/8/9 (terminals 1-2).

Description of choice:
Enter the required value.

- 702 Relay 6, OFF delay (RELAY6 OFF DELAY)
705 Relay 7, OFF delay (RELAY7 OFF DELAY)

' 711 Relay 9, OFF delay (RELAY9 OFF DELAY)
" Value:
0 - 600 sec.

I
708 Relay 8, OFF delay (RELAY8 OFF DELAY)
’
* 0 séb.
Function:

This parameter is used to delay the cut-out time of
relays 6/7/8/9 (terminals 1-2).

H Electrical installation of the relay card
The relays are connected as shown below.

Relay 6-9:
A-B make, A-C break

Max. 240 V AC, 2 Amp.
Max. cross-section:

1.5mm? (AWG 28-16).

Torque: 0.22 - 0.25 Nm.
Screw size: M2.
Relay 06 Relay 07
@ @ @ @ @ @
BA 6B 6C 7A 7B 7C
o O o o ] ]
Reloy 08 Relay 09
@ @ @ @ @ @
8A 8B 8C 9A 9B 9C
a a ] a O O
DANFOSS
175HA442.11

o -
£

E

£

©

P

o

o

£ 3
a

To achieve double isolation, the plastic foil must

be mounted as shown in the drawing below.

DANFOSS

Description of choice: 175HA475.10
Enter the reguired value.
* = 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 below.

The left 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 last part of the status line gives the present
status, e.g. "Running”, "Stop" or "Stand by".

A¥ S.88R 2.15ku

46, BHz "

AUTO ||REMOTE ||RUNHING
HAND LOCAHL

ga

EAMF ING
JOGBGBING

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
Hand start.

OFF (OFF)

OFF/STOP is activated either by means of the
control key, or by the digital inputs Hand start and
Auto 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
modes.

Remote reference (REM.)

If REMOTE has been selected, the reference is set
via the control terminals or via serial communication.
See also Display modes.

Running (RUNNING)
The motor speed now corresponds to the resulting
reference.

Ramp operation (RAMPING)
The output frequency is now changed in
accordance with the preset ramps.

Auto-ramp (AUTO RAMP)

Parameter 208 Automatic ramp-down is enabled,
i.e. the VLT frequency converter is trying to avoid a
trip from overvoltage by increasing its 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 Sleep
mode 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 programmed i’
parameter 111 Start defay. When the delay has
passed, the output frequency will start by ramping
up to the reference.

Run request (RUN REQ.)

A start command has been given, but the motor will
be stopped until a Run permissive signal is received
via a digital input.

Jogging (JOG)
Jog has been enabled via a digital input or via serial
communication.

Jog request (JOG REQ.)

A JOG command has been given, but the motor will
remain stopped until a Run permissive signal is
received via a digital input.

Freeze output (FRZ.OUT.)
Freeze output has been enabled via a digital input.

106 - - - T -
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B Warnings B Alarms
A warning will flash in line 2, while an explanation is If an alarm is given, the present alarm number will
given in line 1. be shown in line 2. Lines 3 and 4 of the display will

offer an explanation.

TRIF (RESET?

ALARM: 12

MAINS FHRASE FAULT

WHREM, 3

CURRENT LIMIT

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 5

Voltage warning high

(DC LINK VOLTAGE HIGH)

The intermediate circuit voltage (DC) is higher than
Voltage warning high, see table below. The controls
of the VLT frequency converter are still enabled.

WARNING/ALARM 2

Live zero fault (LIVE ZERO ERROR)

The current or voltage signal on terminal 53, 54 or
60 is below 50% of the value preset in parameter
309, 312 and 315 Terminal, min. scaling.

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 4

Mains imbalance (MAINS IMBALANCE)
High imbalance or phase missing on the supply
side. Check the supply voltage to the VLT
frequency converter.

WARNING/ALARM 7

Overvoltage (DC LINK OVERVOLT)

If the intermediate circuit voltage (DC) is higher than
the Overvoltage fimit 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.
O
-
o 3
Alarm/warning limits: _8 p
VLT 6000 HVAC 3x 200 - 240 V 3x 380 - 460 V © g
VDC) [VDC] z©
Undervoltage 211 402 'J
Voltage warning low 202 423 > |
Voltage warning high 384 737
QOvervoltage 425 765

The voltages 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.

MG.60.A3.02 - VLT is aregistered Danfoss trade mark ’ 109
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Warnings and alarms, cont.

WARNING/ALARM 8

Undervolitage (DC LINK UNDERVOLT)

If the intermediate circuit voltage (DC) drops below
the undervoitage limit of the inverter, the VLT
frequency converter will trip after a fixed period, the
length of the period depending on the unit.
Furthermore, the voltage will be stated in the display.
Check whether the supply voltage matches the VLT
frequency converter, see Technical data.

WARNING/ALARM 9

Inverter overload (INVERTER TIME)

The electronic, thermal inverter protection reports
that the frequency converter is about to cut out
because of an overioad (too high current for too
long). The counter for electronic, thermal inverter
protection gives a warning at 98% and trips at
100%, while giving an alarm. The VLT frequency
converter cannot be reset until the counter is below
90%.

The fault is that the VLT frequency converter is
overloaded by more than 100% for too long.

WARNING/ALARM 10

Motor overtemperature (MOTOR TIME)
According to the electronic thermal protection (ETR),
the motor is too hot. Parameter 117 Motor thermal
protection 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 fault is that the motor is overloaded 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

Motor thermistor (MOTOR THERMISTOR)

The thermistor 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 correctly
connected between terminal 53 or 54 (analogue
voltage input) and terminal 50 (+ 10 V supply).

WARNING/ALARM 12
Current limit (CURRENT LIMIT)

The current is higher than the value in parameter
215 Current limit I, and the VLT frequency
converter trips after the time set in parameter 412
Trip delay overcurrent, Iy has passed.

WARNING/ALARM 13

Overcurrent (OVER CURRENT)

The inverter 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 converter and check
whether the motor shaft can be turned and
whether the motor size matches the VLT frequency
converter.

ALARM: 14

Earth fault (EARTH FAULT)

There is a discharge from the output phases to
earth, either in the cable between the frequency
converter and the motor or in the motor itseif.
Turn off the VLT frequency converter and remove
the earth fault.

ALARM: 15

Switch mode fault (SWITCH MODE FAULT)
Fault in the switch mode 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
converter and remove the short-circuit,

WARNING/ALARM 17

Serial communication timeout

(STD BUSTIMEOUT)

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.

110 - - R S
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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 warning will only be enabled if parameter 804
Bus time interval function has been set to anything
but OFF If parameter 804 Bus time interval function
has been set to Stop and trip, the VLT frequency
converter will first give off an alarm, then ramp down
and finally 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
adaptation. The text shown in the display indicates a
fault message.

NOTE:
AMA can only be carried out if there are no alarms
during tuning.

CHECK 103, 105 [0]
Parameter 103 or 105 has a wrong setting. Correct
the setting and start AMA all over.

LOW P.105 . 1
The motor is too small for AMA-to be carried out. If
AMA is to be enabled, the rated motor current
(parameter 105) must be higher than 35% of the
rated output current of the VLT frequendy 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 to 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 signais. 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.
AN

INTERNAL FAULT 7
An internal fault has occurred in the VLT 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.
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Warnings and alarms, cont.

ALARM 29

Heat sink temperature too high

(HEAT SINK OVER TEMP.):

If the enclosure is [P Q0 or IP 20, the cut-out
temperature of the heat-sink is 90°C. If IP 54 is
used, the cut-out temperature is 80°C.

The tolerance is + 5°C. The temperature fault
cannot be reset, until the temperature of the heat-
sink is below 60°C.

The fault could be the following:

- Ambient temperature too high

- Too long motor cable

- Too high switching frequency.

ALARM: 30

Motor phase U missing

(MISSING MOT.PHASE U):

Motor phase U between VLT frequency converter
and motor is missing.

Turn off the VLT frequency converter and check
motor phase U.

ALARM: 31

Motor phase V missing

(MISSING MOT.PHASE V):

Motor phase V between VLT frequency converter
and motor is missing.

Turn off the VLT frequency converter and check
motor phase V.

ALARM: 32

Motor phase W missing

(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,

WARNING/ALARM: 34

HPFB communication fault

(HPFB COMM. FAULT)

The serial communication on the communication
option card is not working.

ALARM: 37

Inverter fault (GATE DRIVE FAULT):

IGBT or the power card is defective. Contact your
Danfoss supplier.

Auto-optimisation warnings 39-42

Automatic motor adaptation has stopped, since
some parameters have probably been set wrongly,
or the motor used in too big/small for AMA to be
carried out.

A choice must thus be made by pressing [CHANGE
DATA] and choosing ‘Continue’ + [OK] or ‘Stop’ +
[OK].

If parameters need to be changed, select ‘Stop’;
start up AMA all over.

WARNING: 39

CHECK PAR. 104, 106

Parameters 104 Motor frequency fun, oOr 106 Rated
motor speed nun have probably not been set
correctly. Check the setting and select ‘Continue’ or
[STOPR].

WARNING: 40

CHECK PAR. 103, 105

Parameter 103 Motor voltage, Uy or 105 Motor
current, Iyn has not been set correctly. Correct the
setting and restart AMA.

WARNING: 41

MOTOR TOO BIG (MOTOR TOO BIG)

The motor used is probably too big for AMA to be
carried out. The setting in parameter 102 Motor
power, Py may not match the motor. Check the
motor and choose ‘Continue’ or [STOP).

112 - . : .

Active 10/12/2014

MG.60.A3.02 - VLT is a registered Danfoss trade mark

Page 181 of 231



SPO19 Centenary Highway Westlake SPS OM Manual

VLT® 6000 HVAC
WARNING: 42 WARNING: 67
MOTOR TOO SMALL (MOTOR TOO SMALL) Remote reference low
The motor used is probably too small for AMA to be (REF. < REF LOW)
carried out. The setting in parameter 102 Motor The remote reference is lower than parameter
power, Pyymay not match the motor. Check the 225 Warning: Low reference, REF ow.
motor and select ‘Continue’ or [STOP].
WARNING: 68
ALARM: 60 Remote reference high
Safety stop (EXTERNAL FAULT) (REF. > REF HIGH)
Terminal 27 (parameter 304 Digital inputs) has been The remote reference is higher than parameter
programmed for a Safety interlock (3] and is a logic 226 Warning: High reference, REF.cn.
‘0.
WARNING: 69
WARNING: 61 Temperature auto derate
Output frequency low (FOUT < FLOW) (TEMP.AUTO DERATE)
, ..~ ===lhe:output frequency is lower than parameter 223 The heat sink temperature has exceeded the '
Warning: Low frequency, f ow. maximum value and the auto derating function
{(par. 411) is active. Warning: Termp. Auto derate.
WARNING: 62
Output frequency high (FOUT > FHIGH) WARNING: 99
The output frequency is higher than parameter 224 Unknown fault (UNKNOWN ALARM)
Warning: High frequency, fugn- An unknown fault has occurred which the
software is not able to handle.
WARNING/ALARM: 63 Contact your Danfoss supplier.
Output current low (I MOTOR < | LOW)
The output current is lower than parameter 221
Waming: Low current, lon. 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, lygy.
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) =S
The resulting feedback value is higher than 3
parameter 228 Warning: High feedback, FBiygn. %8
=3
“h
>
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B Aggressive environments In environmenis with high temperatures and
In common with &ll electronic equipment, a VLT humidity, corrogive_gases such as sulphur, nitraogen
frequency converter contains a large number of and chlorine compounds will cause chemical
mechanical and electronic components, all of processes on the VLT frequency converter
which are vulnerable 10 environmenial effects to components. Such chemical reactions will rapidly
some extent. aflect and damage the electronic ccmpoenents.
The VLT frequency converter should In such envircnments, it is recommended that
' not therefore be installegd in environ- equipment is mounted in a cabinet with fresh air
[ ments with airborne liquids, particles or ventilation, keeping aggressive gases away from the
gases capable of affecting and ¢amaging the elec- VLT frequency converter.

tronic components. Failure lo take the necessary

protective measures increases the risk of stoppages, I NB!

1hus reducing the life of the VLT frequency converter. ": Mounting VLT frequency converters in
i aggressive environments will increase the

Liguids can be carried through the air and risk of stoppages and {urthermore considerably

condense in the VLT frequency converter. In reduce the life of the converter.

addition to this, liguids may cause corrasion of

components and metal parts. Before the installation of the VLT frequency

Steam, oil and salt water may cause corrosion of converter, the ambient air should be checked for

camponents and metal parts. liquids, particles and gases. This may be done by

In such environments, equipment with enclosure chserving existing installations in this environment.

rating IP 54 is recocmmended. Typical indicators of harrmful airborne liquids are
water or cil on metal parts, or corrosion of metal

Airborne particles such as dust particles may cause parts. .

mechanical, electrical or thermal failure in the VLT

frequency ccnverier, Excessive dust paricle levels are often found on

A typical indicalor of excessive levels of airborne installation cabinets and existing electrical

particles is dust particles around the VLT frequency installations.

converter fan. One indicator of aggressive airbcrne gases is

in very gusty environments, equipment with blackening of copper rails and cable ends on

enclosure rating IP 54 or a cabinet for P 00/20 existing installations.

equipment is recommended,

W Calculation of resulting reference

The calculation made below gives the resulting External reference is the sumn of references from

reference when parameter 210 Reference tvpe is terminals 53, 54, 60 and serial communication. The

programmed for Sum [0] and Relative (1], sum of these can never exceed parameter 205

respectively. Max. reference.

External reference can be calculated as foliows:

{Par. 205 Max. ref - Par 204 Min. ref} x Ana. signal Term. 53 M (Par. 205 Max. ref. - Par 204 Min. ref) x Ana. sigral Term. 54 V]
+

Ext. ref. = : +
Par310Term. 53Max scaing - Par 306 Term 53Min. seaf Par.313 Tmn 54Max scaing- Pa312 B 540 scalg
{Par. 205 Max. ref. - Par. 204 Min. ref.) x Par. 314 Term. 60 [mA]+ serial com. reference x (Par. 205 Max, ref. - Par. 204 Min, ref)
PaS167émEDNbxsﬂ‘gAPa'315TmnﬂJchmg 16384 (4000 Hex)

Par. 210 Reference type is programmed = Sum [0].

(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 Seipoint

100 {only in closed loop)
Par. 210 Reference type is programmed = Relative [1].

External reference x Par, 211-214 Preset ref.

00 + Par. 204 Min. ref. + Par. 418/419 Setpoint {only in closed loop)

Res. ref. =

114 - - - - . MG.60.A43.02 - VLT is aregisterad Danfoss trade mark
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B Galvanic isolation (PELV)

PELV offers protection by way of extra low voltage.
Protection against electric shock is considered to be
ensured when the electrical supply is of the PELV
type and the installation is made as described in
local/national regulations on PELV supplies.

In VLT 6000 HVAC all control terminals as well as
terminals 1-3 (AUX relay) are supplied from or in
connection with extra low voltage (PELV).

Galvanic (ensured) isolation is obtained by fulfilling
requirements concerning higher isolation and by
providing the relevant creapage/clearance
distances. These requirements are described in the

= =N=50178 standard.

For additional information on PELV see RFI/
switching.

The components that make up the electrical
isolation, as described below, also 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
Upce,indicating the intermediate current
voltage.

2. Gate drive that runs the IGTBs (trigger
transformers/opto-couplers).

3. Current transducers (Hall effect current

transducers).
Galvanic isolation B B o
(T 1
: 3 !
—‘—. L /o i
5 :
INY; |
ok + ||
. l
: ]
T - >
| |
| |
| |
| 1 ZIZ |
I : °
| | g
I 4
T g E

B Earth leakage current

Earth leakage current is primarily caused by the
capacitance between motor phases and the motor
cable screen. When an RFl 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 priority:
1. Length of motor cable

2. Motor cable with or without screen_

3. Switching frequency

4. RFI filter used or not

5. Motor 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.

NOTE:

Since the leakage current is > 3.5 mA, reinforced
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 EL_CB7eﬂeiyéAa}e uégd, the;/ _n-wus_t t;e:

- 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-shaped
charging current to earth

- Suitable for a high leakage current (300 mA)

MG.60.A3.02 - VLTisa registered Danfoss trade mark
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r-—— " - - ———— — — — = — = = =
| Rectifier DC lnk 1G8T . | -
VT ﬁ v i "]
u:%: o :D {"Lcriic o0
L3 T+ - FFVF-8 .. —
el 11007 T
I ﬁl_ L AC Leakage DC Leakage | AC + DC Leakoge de ot =
L e A X A
TAh i1 )
/ / Earth’ Plane 7
Leakage currents to earth
B Extreme running conditions
Short circuit .
VLT 6000 HVAC is protected against short circuits The control unit attempts to correct the ramp if
by means of current measurement in each of the possible.
three motor phases. A short circuit between two The inverter turns off to protect the transistors and
output phases will cause an overcurrent in the the intermediate circuit capacitors when a certain
inverter. However, each transistor of the inverter will voltage level is reached.
be turned off individually when the short circuit
current exceeds Mains drop-out
the permitted value. During 2 mains drop-out, VLT 6000 HVAC continues
until the intermediate circuit voltage drops below the
After 5-10 ms the driver card turns off the inverter minimum stop level, which is typically 15% below
and the frequency converter will display a fault code, VLT 6000 HVAC's lowest rated supply voltage.
although depending on impedance and motor
frequency. The time before the inverter stops depends on the
mains voltage before the drop-out and on the motor
Earth fault load.
The inverter cuts out within 100 ms in case of an
earth fault on a motor phase, although depending Static overload
on impedance and motor frequency. When VLT 6000 HVAC is overloaded (the current
limit in parameter 215 Current limit, I has been
Switching on the output reached), the controls will reduce the output
Switching on the output between the motor and the frequency in an attempt to reduce the load.
frequency converter is fully permitted. It is not If the overload is excessive, a current may occur
possible to damage VLT 6000 HVAC in any way by that makes the VLT frequency converter cut out
switching on the output. However, fault messages after approx. 1.5 sec.
may appear.
Operation within the current limit can be limited in
Motor-generated overvoltage time (0-60 s) in parameter 412 Trip delay
The voltage in the intermediate circuit is increased overcurrent, Iim.
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.

. 116 _— _— _ . — MG.60.A3.02 - VLT is.aregistered Danfoss trade mark_

Q-Pulse Id TMS931 Active 10/12/2014 Page 185 of 231



Q-Pulse Id TMS931

SPO19 Centenary Highway Westlake SPS OM Manual

VLT® 6000 HVAC

8 Peak voltage on motor

When a transistor in the inverter is opened, the

voltage across the motor increases by a dV/dt ratio

that depends on:

- the motor cable (type, cross-section, length
screened/armoured or unscreened/unarmoured)

- Iinductance

The natural induction causes an overshot Upgax in
the motor voltage before it stabilises itself at a level
which depends on the voltage in the intermediate
circuit. The rise time and the peak voltage Upgax
affect the service life of the motor. If the peak
voltage is too high, motors without phase coil

insulation are the ones that will primarily be affected.
—lf-the.motor cable is short (a few metres), the rise

time and peak voltage are lower.
If the motor cable is long (100 m), the rise time and
peak voltage will increase.

If very small motors are used without phase coil
insulation, it is recommended to fit a LC filter after
the frequency converter.

Typical values for the rise time and peak voltage
Upeax Measured on the motor terminals between
two phases:

VLT 6002-6006 200 V, VLT 6002-6011 400 V

Cable Mains Peak
length voltage Rise time  voltage
50 metres 380V 0.3 usec. 850V
50 metres 460 V 0.4 usec. Q50 V
150 metres 380V 1.2 usec. 1000 V
150 metres 460V 1.3 usec. 1300V

VLT 6008-6027 200 V, VLT 6016-6062 400 V

Cable Mains Peak

length voltage Rise time  voltage
50 metres 380V 0.1 usec. 900 Vv
150 metres 380V 0.2 usec. 1000V

VLT6075-6275 380-460V, 6042-6062 200-240V

Cable Mains Peak
iength voltage Rise time  voltage
13 metres 460 V 670 V/usec. 815V
20 metres 460 V 620 V/usec. 915V
VLT6350-6550 380-460V
Cable Mains Peak
length voltage Rise time  voltage
20 metres 460 V 415 V/usec. 760V

Switching on the input

Switching on the input depends on the mains
voltage in question.

The table below states the waiting time between
cut-ins.

Mains voltage 380V 415V 460V

Waiting time 48 s 65 s 89s

Acoustic noise

The acoustic interference from the frequency con-

verter comes from two sources:
1. DC intermediate circuit coils
2. Integral fan.

Below are the typical values measured at a

distanceof 1 m from the unit at full load:

VLT 6002-6006 200 V, VLT 6002-6011 400 V

IP 20 units: 50 dB(A)
IP 54 units: 62 dB(A)
VLT.6008-6027 200 V, VLT 6016-6062 400 V 5
IP 20 units: 61 dB(A) 8
IP 54 units: 66 dB(A) o
<
VLT 6042-6062 200-240 V _
{P 00/20 units: 70 dB(A)
IP 54 units: 65 dB(A)
VLT 6075-6275 380-460 V
IP 00/20 units: 70 dB(A)
IP 54 units: 75 dB(A)
MG.60.A3.02 - VLT is a registered Danfoss trade mark 117

Active 10/12/2014

Page 186 of 231

VLT 6000 HVAC




SP019 Centenary Highway Westlake §PS OM Manual

VLT® 6000 HVAC

M Derating for ambient temperature

The ambient temperature {Taugma) IS the maximum

temperature allowed. The average (Taws.avs)

measurad over 24 hours must be at least 5°C lower.

If VLT 8000 HVAC is operated at temperatures
above 45 °C, a derating of the continuous output
current is necessary.

IyLT,N =
g
100X 100% =
100
90 VLT 6002-6005 200-240V,
Bookstyle, IP20
80t VLT 6002—6011 380/460V,
VLT 6006-6062 200-240V Bookstyle, P20
1PO0/IP20
701 VLT E016—6550 3850-460V
IPO0/IPZ0
60 Al VLT sizes P34 _ 60%
50t
401
15 40 45 50 55 60 65  TawmmMax.
30 35 40 45 50 55 60 Tiupave

B Derating for air pressure
Below 1000 m altitude no derating is necessary.

Above 1000 m the ambient temperature {Tays) Or

max. output current {lyruex) Must be derated in
accordance with the diagram below:

Max. oulput current
at 40°C
1

1007% -
90% 1

80% +

Max, Tgmp af 100%
output current

1} Derating of outpul current versus altitude at
Tams = Max. 45°C

2) Derating of max. Tag versus altitude at 100%
output current.

175HA3TT. 13

+40°C

138°C

T36°C

{134C

Altitude

VLT 6006-6062, 200-240V IPOO/IPZ0
VLT 6016-6275, 380-460V IPOO/IPZO,
IP54

YLT EQO2-6005, 200-240V

Bockstyls, IP2Z0 .
YLT BQO2-6011, BE0-480V |
Bookstyls, IP20
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8 Derating for running at low speed B Motor thermal protection
When a centrifugal pump or a fan is controlled by a The motor temperature is calculated on the basis of
VLT 6000 HVAC frequency converter, it is not motor current, output frequency and time. See
necessary to reduce the output current at low parameter 117, Motor thermal protection.
speed because the load characterstic of the
centrifugal pumps/fans, automatically ensures the 1 () 3
necessary reduction. 2000 ' gg
1000 I‘
B Derating for long motor cables or cables with g \\
larger cross-section 3 N
VLT 6000 HVAC has been tested using 300 m ? AN
100 N four= 1 X fun
unscreened/unarmoured cable and 150 m — four= 2 % fun
screened/armoured cable. §§ ~four= 0.2 X fyy
30
. VLT 6000 HVAC has been designed to work using a ® , | =
motor cable with a rated cross-section. If a cable 0072 14 16 1.8 20 Tun

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-

B Vibration and shock
VLT 6000 HVAC has been tested according to a
procedure based on the following standards:

age current).
IEC 68-2-6: Vibration (sinusoidal) - 1970
- IEC 68-2-34: Random vibration broad-band
M Derating for high switching frequency - general requirements
A higher switching frequency (to be set in parameter IEC 68-2-35: Random vibration broad-band
407, Switching frequency) leads to higher losses in - high reproducibility
the electronics of the VLT frequency converter. IEC 68-2-36: Random vibration broad-band

- medium reproducibility
VLT 6000 HVAC has a pulse pattern in which it is

possible to set the switching frequency from 3.0- VLT 6000 HVAC complies with requirements that
10.0/14.0 kHz. correspond to conditions when the unit is mounted

on the walls and floors of production premises, as
The VLT frequency converter will automatically well as in panels bolted to walls or floors.

derate the rated output current 1y, when the

switching frequency exceeds 4.5 kHz. B Air humidity

VLT 6000 HVAC has been designed to meet the

In both cases, the reduction is carried out linearly, IEC 68-2-3 standard, EN 50178 pkt. 9.4.2.2/DIN .
down to 60% of lrw. 40040, class E, at 40°C.
. . See specifications under General technical data.
The table gives the min., max. and factory-set Q
switching frequencies for VLT 6000 HVAC units. ,,5§
X

So
c8

Switching frequency [kHz]  Min. Max. Fact. < :‘_’

VLT 6002-6005, 200 V 3.0 10.0 45 wd

VLT 6006-6032, 200 V 3.0 140 45 >

VLT 6002-6011, 460 V 3.0 100 45

VLT 6016-6062, 460 V 3.0 140 45

VLT 6042-6062, 200 V 3.0 4.5 45

VLT 6075-6550, 460 V 3.0 4.5 45

MG.60.A3.02 - VLT is a registered Danfoss trade mark 119
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B Efficiency

To reduce energy consumption it is very important

toc optimize the efficiency of a system. The efficiency

of each single element in the system should be as
high as possible.

=3
—— 353

1007

93T

90T

80 +

Loy

Load

175ZA084.11

75 100 b4

Efficiency of VLT 6000 HVAC (w1

The load on the frequency converter has little effect
on its efficiency. In general, the efficiency is the
same at the rated motor frequency fun, regardless
of whether the motor supplies 100% of the rated
shaft torque or only 75%, i.e. in case of part loads.

The efficiency declings 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 motar cable is longer than
30 m.

Efficiency of the motor (Nmoree)

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 smazli motars, 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. Maotors from 17 kW
and up have their efficiency improved (1-2%). This is
because the sine shape of the motor current is
aimost perfect at high switching frequency.

Efficiency of the system {Nsvstem

To calcutate the system efficiency, the efficiency of
VLT 6000 HVAC (nwy) is multiplied by the efficiency
of the motor (Mmaror):

Nsystem = Mwr X Muotor

Based on the graph outlined above, it is possible to
calculate the system efficiency at different speeds.

120 - -~ - -
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M Mains supply interference/harmonics
A frequency converter takes up a non-sinusoidal
current from mains, which increases the input
current lgus. 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 ly with
50 Hz as the basic frequency:

Harmonic currents | 5 >

Hz 50Hz 250Hz 350Hz

The harmonics do not affect the power
consumption directly, but increase the heat losses in
the installation (transformer, cables). Conseguently,
____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
I, 0.9
s~ 0.4
I; 0.3
1.4 <01

To ensure low, harmonic currents, VLT 6000 HVAC
has intermediate circuit coils as standard. This
normally reduces the input current lgus 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:

- |IEC 1000-3-4

- |IEEE 519-1992

- IEC 22G/WG4

- EN 50178

- VDE 160, 53.1.1.2

//\\
=TT
N ¥ \ ) T —
N7, . -
~

DANFOSS
173HA34.00

The voltage distortion on the mains supply depends
on the size of the harmonic currents multiplied by
the mains impedance for the frequency in guestion.
The total voltage distortion THD is calculated on the
basis of the individual voltage harmonics using the
following formula:

{(Un% of U)

B Power factor
The power factor is the relation between |; and Irus.

The power factor for 3-phase control
/3 xUxI xcos g,
f?;x U XIRMS

lixcose, |
Power factor = —— = = —

= since cos ¢ = 1
IF!MS |RMS

The power factor indicates the extent to which the
frequency converter imposes a load on the mains

supply.

The lower the power factor, the higher the lzys for

the same kW performance.

In addition, a high power factor indicates that the
different harmonic currents are jow.

s = ¥ 12+ 12+ 12+ . . +12
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SPO19 Centenary Highway Westlake SPS OM Manual

“ VLT 6002-6011/380-460V
VLT 6002-6005/200-240V

Emission

Environment

Industral environment

Housing, trades and light industries

i . Basic standard EN 55011 Class A1 EN 55011 Class B1 EN 55014
Setup Motor cable Conducted Radiated Conducted Radiated Conducted
150 kHz-30 MHz 30 MHz-1 GHz| 150 kHz-30 MHz 30 MHz-1 GHz 150 kHz-230 MHz
300 m unscreened/
unarmoured Yes " No No | No No
VLT 6000 with 50 m br. screened/
RFI filter option armoured gookstyle 20m) Yes Yes _Yes No No
’ 150m br. screened/
armoured Yes Yes No No No
VLT 6000 300 m unscreened/
with integrated unarmoured Yes No ~__No ~No No
RFI-filter 50 m br. screened/
(+ LC-module) armoured Yes Yes Yes No No
150m br. screened/
armoured Yes Yes No No No

1)

Depending on installation conditions

~~~ P——

Emission

%

b
i

Environment

Industrial environment

. |Basic standard

EN 55011 Class A1

‘éé’tﬁqpm T

Housing, trades and light industries

EN 55011 Class B1_

" “IMotor cable Conducted Radiated Conducted Radiated
150 kHz-30 MHz 30 MHz-1 GHz! 150 kHz-30 MHz{ 30 MHz-1 GHz
300 unscreened/
VLT 6000 w/o unarmoured No No No ~ No
RFI filter option 150 m br. screened/
armoured No Yes No No
VLT 6000 300 m unscreened/
with RFI-module  [unarmoured Yes '2 No No No
{integrated) 50 m br. screened/
armoured Yes Yes Yes No
150 m br. screened/
armoured Yes Yes No No

1) Does not apply to VLT 6350 - 6550.

2) Depending on installation conditions

Active 10/12/2014
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VLT® 6000 HVAC

# 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 conventer (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:

e EN 61000-4-2 (IEC 1000-4-2): Electrostatic discharges (ESD)
Simulation of electrostatic discharges from human beings.

e EN 61000-4-3 (IEC 1000-4-3): Incoming electromagnetic field radiation, amplitude modulated
Simulation of the effects of radar and radio communication equipment as well as mobile communications
equipment.

e EN 61000-4-4 (IEC 1000-4-4): Burst transients
Simulation of interference brought about by switching with a contactor, relays or similar devices.

- e EN 61000-4-5 (IEC 1000-4-5): Surge transients
Simutation of transients brought about e.g. by lightning that strikes near installations.

e 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.

e 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.

All about
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VLT®6000 HVAC

8 Immunity, continued

VLT 6002-6550 380-460 V, VLT 6002-6027 200-240V

Basic standard Burst Surge ESD Radiateci .elictl:jo— dll\/ll[air?ls RF gom?on fF%adia}ed rardilc;i
asic standar magnetic fie istortion mode voltage  freq.elect.fie
IEC1000-4-4 ~ IEC1000-4-5 1000-4-2  |£c5000.4-3 VDE 0160 ENV50141  ENV 50140
Acceptance criterion B B B A A A
Port connection CM DM CM DM CM DM
Line OK OKOK - - OK OK -
Motor OK - - - - - - -
Control lines ) oK - OK - . - - OK -
PROFIBUS option OK i - OK - - - - -

* Signal Interface<3 m OK ’ - - - - - -
Enclosure ' - - - o< K ) - - OK
Load sharing oK - - - - - OK -
Standard bus OK - OK - . - OK
Basic specifications o
Line 4 KV/5kHZ/DCN 2KV/2Q 4KkV/12Q 2.3xUx? 10 Viuss -
Motor 4 kKV/5kHz/CCC, - - N - 10 Vi
Controllines 2kV/5kHZ/CCC: - 2kv/Qwn - - 10 Vs -
PROFIBUSoption 2 kV/5kHz/CCC - 2kvear o T - 10 Vs -
Signalinterface<3m 1 kV/5kHz/CCC, - - - - - 10 Vaug -
Enclosure - - g ;:\\; ég 10V/m - - -
Load sharing 4 kV/5kHz/CCCl - - - 10 Vaws -
Standard bus 2 kV/5kHz/CCC] 4RV - - - 10 Vaws -
DM:  Differential mode
CM:  Common mode
CCC: Capacitive clamp coupling
DCN: Direct coupling network

') Injection on cable shield
2) 2.3 x Up: max. test pulse 380 Vac: Class 2/1250 Vpgax, 415 Ve Class 1/1350 Vegax
_ 424. __ - . . _ A MG.60.A3.02 - VLT is a registered Danfoss trade mark
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Panfit

VLT® 6000 HVAC
M Definitions
Definitions are given in alphabetical order. Digital inputs:
The digital inputs can be used for controliing various
Analogue inputs: functions of the VLT frequency converter.
The analogue inputs can be used for controlling
various functions of the VLT frequency converter. Digital outputs:
There are two types of analogue inputs: There are four digital outputs, two of which activate
Current input, 0-20 mA a relay switch. The outputs are able to supply a 24 V
Voltage input, 0-10 V DC. DC (max. 40 mA) signal.
Analogue ref. fyoc
A signal transmitted to input 53, 54 or 60. Can be The output frequency from the VLT frequency
voltage or current. converter transmitted to the motor when the jog
function is activated (via digital terminals or serial
Analogue outputs: communication).
= —==[here are two analogue outputs, which are able to
supply a signal of 0-20 mA, 4-20 mA or a digital fu
signal. The output frequency from the VLT frequency

converter transmitted to the motor.
Automatic motor adjustment, AMA:

Automatic motor adjustment algorithm, which fan
determines the electrical parameters for the The rated motor frequency (nameplate data).
connected motor, at standstill.
AWG: Maximum output frequency transmitted to the
Means American Wire Gauge, i.e. the American motor.
measuring unit for cable cross-section.
faane
Control command: Minimum output frequency transmitted to the
By means of the control unit and the digital inputs, it motor.
is possible to start and stop the connected motor.
Functions are divided into two groups, with the Iy
following priorities: The current transmitted to the motor.
Group 1 Reset, Coasting stop, Reset and lyn
Coasting stop, DC braking, Stop and the The rated motor current (nameplate data).
[OFF/STOP] key.
Group 2 Start, Pulse start, Reversing, Start Initializing:
reversing, Jog and Freeze output If initializing is carried out (see parameter 620
Operating mode), the VLT frequency converter
Group 1 functions are called Start-disable returns to the factory setting. (¢
commands. The difference between group 1 and ‘“:<>t
group 2 is that in group 1 all stop signals must be lyyzmax g =
cancelied for the motor to start. The motor can The maximum output current. .g 8
then be started by means of a single start signal in - 8
group 2. lyirn < [
A stop command given as a group 1 command The rated output current supplied by the VLT SI
results in the display indication STOP. frequency converter.
A missing stop command given as a group 2 .
command results in the display indication STAND LCP:
BY. The control panel, which makes up a complete in-
terface for control and programming of VLT 6000
HVAC.
MG.60.A3.02 - VLT is a registered Danfoss trade mark ' 125
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VLT® 6000 HVAC

The control panel is detachable and may, as an al-
ternative, 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.

LSB:

Least significant bit.
Used in serial communication.

MCM:
Stands for Mille Circular Mil, an American measuring
unit for cable cross-section.

<

SB:
Most significant bit.
Used in serial communication.

Dmn
The rated motor speed (nameplate data).

Nwa

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:

On-line 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 regulator maintains the desired speed
(pressure, temperature, etc.) by adjusting the output
frequency to match the varying load.

£

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.

Befyax
The maximum value which the reference signal may

have. Set in parameter 205 Maximum reference,

Refun
The smallest value which the reference signal may
have. Set in parameter 204 Minimum reference,
Refun-

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
overtemperature. A locked trip can be cancelled by
cutting off mains and restarting the VLT frequency
converter.

Uy
The voltage transmitted to the motor.

£

Th

@

rated motor voltage (nameplate data).

Unt max
The maximum output voltage.

VT characteristics:
Variable torque characteristics, used for pumps and
fans.

126 .- B . S
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VLT® 6000 HVAC

B Factory settings

PNU  Parameter Factory setting Range Changes 4-Setup Conversion Data
# description ‘ during operation index type
001 Language English Yes No 0 5
002 Active Setup Setup 1 Yes No 0 5
003  Copying of Setups No copying No No 0 5
004 LCP copy No copying No No 0 5
005  Max value of user-defined readout 100.00 0-999.999.99 Yes Yes -2 4
006 Unit for user-defined readout No unit Yes Yes 0 5
007 Big display readout Frequency, Hz Yes Yes 0 5
008 Small display readout 1.1 Reference , Unit Yes Yes 0 5
009  Small display readout 1.2 Motor current, A Yes Yes 0 5
010 Small display readout 1.3 Power, kW Yes Yes 0 5
011 Unit of local reference Hz Yes Yes 0 5
012 Hand start on LCP Enable Yes Yes 0 5
T "TT013_ OFF/STOP on LCP Enable Yes  Yes 0 5
014  Auto start on LCP Enable Yes - Yes 0 5
- 015  Reset on LCP Enable Yes Yes 0 5
016 Lock for data change Not locked Yes Yes 0 5
017 Operating state at power-up, Auto restart Yes Yes 0 5
local control B
100 Configuration Open loop No Yes 0 5
101 Torque characteristics Automatic Energy Optimisation No Yes 0 5
102 Motor power, Pun Depends on the unit 0.25-500 kW No Yes 1 6
103 Motor voltage, Upn Depends on the unit 200 - 500 V No Yes 0 6
104 Motor frequency, fun 50 Hz 24-1000 Hz No Yes 0 6
105 Motor current, lun Depends on the unit 0.01 - lyzmax No Yes -2 7
106 Rated motor speed, nux Depends on 100-60000 rpm  No Yes 0 6
par. 102 Motér power B
107 Automatic motor adaptation, AMA Optimisation disable No No _ 0 5
108 Start voltage of parallel motors  Depends on par. 103 0.0 - par. 103 Yes Yes -1 6
109 Resonance dampening 100 % 0 - 500 % Yes Yes 0 6
110 High brake-away torque 0.0 sec. 0.0 - 0.5 sec. Yes Yes -1 5
111 Start delay 0.0 sec. 0.0 - 120.0 sec. Yes Yes -1 6
112 Motor preheater Disable Yes Yes 0 5
113 Motor preheater DC current 50 % 0-100 % Yes Yes 0 6
114 DC braking current 50 % 0-100 % Yes Yes 0 6
115  DC braking time OFF 0.0 - 60.0 sec. -Yes Yes -1 6
116 DC brake cut-in frequency OFF 0.0-par. 202 Yes Yes -1 6
117 Motor thermal protection No protection Yes Yes 0 5
.5
o]
Ke)
'©
<
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VLT®6000 HVAC

B Factory settings

- 128

Q-Pulse Id TMS931

PNU  Parameter Factory setting Range Changes 4-Setup Conversion Data
# description . during operation index type
200  Output frequency range 0-120 Hz 0 - 1000 Hz No Yes 0 5
201 Output frequency low limit, fuw 0.0 Hz 0.0 - fuax Yes Yes -1 6
202 Output frequency high limit, fuax 50 Hz frn - par. 200 Yes Yes -1 6
203 Reference site Hand/Auto linked reference Yes Yes 0 5
204 Minimum reference, Refun 0.000 0.000-par. 100 Yes Yes -3 4
205 Maximum reference, Refuax 50.000 par. 100-999.999,999 Yes Yes -3 4
206 Ramp-up time Depends on the unit 1 - 3600 Yes Yes 0 7
207 Ramp-down time Depends on the unit 1 - 3600 Yes Yes 0 7
208  Automatic ramp-up/down Enable Yes Yes 0 5
209  Jog frequency 10.0 Hz 0.0 - par. 100 Yes Yes -1 6
210  Reference type Sum Yes Yes 0 5
211 Preset reference 1 0.00 % -100.00 - 100.00 % VYes Yes -2 3
212 Preset reference 2 0.00 % -100.00 - 100.00 %  Yes Yes -2 3
213 Preset reference 3 0.00 % -100.00 - 100.00 % VYes Yes -2 3
214 Preset reference 4 0.00 % -100,00 - 100.00 % _ Yes Yes -2 3
215  Current limit, Im 1.0 X hyrn[A) 0.1-1.1 x by 1Al Yes Yes 1 6
216  Frequency bypass, bandwidth 0 Hz 0 - 100 Hz Yes Yes Y 6
217 Frequency bypass 1 120 Hz 0.0 - par. 200 Yes Yes -1 6
218  Frequency bypass 2 120 Hz 0.0 - par. 200 Yes Yes -1 6
219  Frequency bypass 3 120 Hz 0.0 - par. 200 Yes Yes -1 6
220  Frequency bypass 4 120 Hz 0.0 - par. 200 Yes Yes -1 6
221 Warning: Low current, low 0.0 A 0.0 - par. 222 Yes Yes 1 6
222 Warning: High current, luen sy Par. 221 - lypamas Yes Yes 1 6
223 Warning: Low frequency, fiow 0.0 Hz 0.0 - par. 224 Yes Yes -1 6
224 Warning: High frequency, fuign 120.0 Hz Par. 223 - par. 200/202 Yes Yes 1 6
225  Warning: Low reference, Ref ow -999,999.999 -999,999.999 - par. 226 Yes Yes 3 4
226 Warning: High reference, Refyen  -999,999.999 Par. 225 - 999,999.999 Yes Yes -3 4
227  Warning: Low feedback, FBow -999,999.999 -999,999.999 - par. 228 Yes Yes 3 4
228  Warning: High feedback, FBuen -999,999.999 Par, 227 - 999,999.999 Yes Yes 3 4

Changes during operation:

Conversion index

Conversion factor

"Yes" means that the parameter can be changed,
while the VLT frequency converter is in operation.
"No" means that the VLT frequency converter must
be stopped before a change can be made.

4-Setup:

"Yes" means that the parameter can be
programmed individually in each 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 setups.

Conversion index:

This number refers to a conversion figure to be used
when writing or reading to or from a VLT frequency
converter by means of serial cormmunication.

74 0.1
2 100
1 10
0 1
-1 0.1
-2 0.01
-3 0.001
-4 0.0001
Data type:
Data type shows the type and length of the
telegram.
Data type Description
3 Integer 16
4 Integer 32
5 Unsigned 8
6 Unsigned 16
7 Unsigned 32
9 Text string

MG.60.A3.02 - VLT is a registered Danfoss trade mark _
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VLT® 6000 HVAC

B Factory settings

PNU Parameter Factory setting Range Changes 4-Setup Conversion Data
# description during operation index type
300 Terminal 16 Digital input Reset Yes Yes 0 5
301 Terminal 17 Digital input Freeze output Yes Yes 0 5
302  Terminal 18 Digital input Start Yes Yes 0 5
303  Terminal 19 Digital input Reversing Yes Yes 0 5
304  Terminal 27 Digital input Coasting stop, inverse Yes Yes 0 S
305  Terminal 29 Digital input Jog Yes Yes 0 5
306  Terminal 32 Digital input No operation Yes Yes 0 S
307 Terminal 33 Digital input No operation Yes Yes 0 5
308 Terminal 53, analogue
input voltage Reference Yes Yes 0 S
309  Terminal 53, min. scaling ooV 0.0-100V Yes Yes 1
310 Terminal 53, max. scaling 10.0 V 0.0-10.0V Yes Yes -1 S
= s==e3ssl—_Terminal 54, analogue
input voltage No operation Yes Yes 0 5
312 Terminal 54, min. scaling 0.0V 0.0-100V Yes Yes -1 S
313 Terminal 54, max. scaling 10.0 V 0.0-100V Yes Yes -1 S
314 Terminal 60, analogue input
current Reference Yes Yes 0 5
315  Terminal 60, min. scaling 4.0 mA 0.0 - 20.0 mA Yes Yes S
316 Terminal 60, max. scaling 20.0 mA 0.0 - 200 mA Yes Yes -4 S
317  Time out 10 sec. 1 - 99 sec. Yes Yes 0 S
318 Function after time out off Yes Yes 5
319 Terminal 42, output 0 - Iyay = 0-20mA Yes Yes S
320 Terminal 42, output,
pulse scaling 5000 Hz 1 - 32000 Hz Yes Yes 0 6
321 Terminal 45, output 0 - fuax = 0-20 mA Yes Yes 0 5
322 Terminal 45, output, 0
pulse scaling 5000 Hz 1 - 32000 Hz Yes Yes 0 6
323  Relay 1, output function Alarm Yes Yes 0 5
324 Relay 01, ON delay 0.00 sec. 0 - 600 sec. Yes Yes 0 6
325 Relay 01, OFF delay 0.00 sec. 0 - 600 sec. Yes Yes 0 6
326 Relay 2, output function Running Yes Yes 0 5
327 Pulse reference, 5000 Hz Depends on Yes Yes 0
max. frequency ] input terminal 6
328 Pulse feedback, max. frequency 25000 Hz 0 - 65000 Hz Yes Yes 0 6
Changes during operation: Conversion index Conversion factor
"Yes" means that the parameter can be changed, 74 0.1
while the VLT frequency converter is in operation. 2 100 o
"No" means that the VLT frequency converter must 2) : 110 - <>(
be stopped before a change can be made. 3 0.1 3T
2 0.0 8o
4-Setup: -3 0.001 c
"Yes” means that the parameter can be -4 0.0001 = 8
o . <L
programmed individually in each of the four setups, Data type: :
i.e. the same parameter can have four different data Data type shows the type and length of the >
values. "No" means that the data value will be the telegram.
same in all four setups. Data type Description
3 Integer 16
Conversion index: 4 Integer 32
This number refers to a conversion figure to be used 5 Unsigned 8
when writing or reading to or from a VLT frequency 6 Unsigned 16
converter by means of serial communication. 7 Unsigned 32
9 Text string
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B Factory settings

PNU  Parameter Factory setting Range Changes 4-Setup Conversion Data
# description during operation index type
400 Reset function Manual reset Yes Yes 0 5
401 _ Automatic restart time 10 sec. 0 - 600 sec. Yes Yes 0 6
402  Flying start Disable Yes Yes -1 5
403  Sleep mode timer Off 0 - 300 sec. Yes Yes 0 6
404 Sleep frequency 0 Hz fuue - Par. 405 Yes Yes -1 6
405  Wake up frequency 50 Hz Par. 404 - fun Yes Yes -1 6
406 Boost setpoint 100% 1-200 % Yes Yes 0 6
407 _ Switching frequency Depends on the unit 3.0 - 14.0 kHz Yes Yes 2 5
408 Interference reduction method ASFM Yes Yes 0 5
409 Function in case of no load Warning Yes Yes 0 5
410 Function at mais failure Trip Yes Yes 0 5
411 Function at overtemperature Trip Yes Yes 0 5
412 Trip delay overcurrent, 60 sec 0 - 60 sec. Yes Yes 0 5
413 Minimum feedback, FBun 0.000 -999,999.999 - FBu,  Yes Yes -3 4
414 Maximum feedback, FByax 100.000 FBum - 999.999.999 Yes Yes -3 4
415 Units relating to closed loop % _Yes Yes -1 5
416 Feedback conversion Linear _Yes  Yes Y 5
417 Feedback calculation Minimum . Yes  Yes 0 5
418 Seipoint 1 0.000 FBums - FBua ~ Yes  Yes -3 4
419 Setpoint 2 0.000 FBuw-FBums  Yes  Yes -3 4
420 PID normalinverse controf Normal Yes Yes Y S
421 PID anti windup On _ Yes Yes 0 5
422  PID start-up frequency 0 Hz Fan - o ) -1 6
423 PID proportional gain 0.01 0.00 - 10.00 Yes Yes -2 6
424 PID start-up frequency Off 0.01 - 9999.00 s. (Off) Yes Yes -2 7
425  PID differentiation time Off 0.0 (Off) - 10.00 sec. Yes _Yes -2 6
426  PID differentiator gain 5.0 5.0 - 50.0 Yes Yes -1 6
limit }

427 PID lowpass filter time 0.01 0.01 - 10.00 Yes Yes -2 6
130 _ MG.B60.A3.02 - VLT is aregistered Danfoss trade mark -
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VLT® 6000 HVAC

B Factory settings

PNU Parameter Factory setting Range Changes 4-Setup Conversion Data

# description : during operation index type

500  Protocol FC protocol Yes Yes 0 5

501 Address 1 Depends on par. 500 Yes No 0 6

502__ Baudrate 9600 Baud Yes No 0 5

503 Coasting Logic or Yes Yes 0 5

504 DC-brake Logic or Yes Yes 0 5

505  Start Logic or Yes Yes 0 5

506 Direction of rotation Logic or o Xes Yes 0 5

507 Selection of Setup Logic or ~_ Xes Yes 0 S

508  Selection of preset reference Logic or  Yes Yes 0 S

509  Data read-out: Reference % ~ No No -1 3

510 _ Data read-out: Reference unit o ~No  No -3 4

511 Data read-out: Feedback o ~ No _ No -3 4

- 512 Data read-out: Freguency - o No  No -1 6

513 User defined read-out . No  No 2 7

514  Data read-out: Current No “No. -2 7

515 Data read-out: Power, kW. o No No 1 7

516 Data read-out: Power, HP e No No 2 7

517 Data read-out: Motor voltage B No No -1 6

518  Data read-out: DC link voltage o ) No No 0 6

519 Data read-out: Motor temp. ~__ No_ No 0 5

520 Data read-out: VLT temp. . No_ No 0 5

521 Data read-out: Digital input No No. 0 5

522 _ Data read-out: Terminal 53, analogue input ___ No -1 No

523  Data read-out: Terminal 54, analogue input No -1 No

524 Data read-out: Terminal 60, analogue input ) No 4 No

525 Data read-out: Pulse reference . No _ No -1 7

526 Data read-out: External reference % No  No -1 3

527  Data read-out: Status word, hex No No 0 6

528 Data read-out: Heat sink temperature No No 0 5

529  Data read-out: Alarm word, hex No No 0 7

530  Data read-out: Controt word, hex No No 0 6

531 Data read-out: Warning word, hex No No 0 7

532  Data read-out: Extended status word, hex No No 0 7

533 Display text 1 No No 0 98

534  Display text 2 No No 0 9

535  Busfeedback 1 No No 0 3

536 Busfeedback 2 . No No 0 3

555 Bus time interval 1 sec. 1 - 99 sec. Yes Yes 0 5 2

556 Bus time interval function OFF Yes Yes 0 5 5 >

560 N2 Override release time OFF 1 - 65534 sec. Yes No 0 6 _g g

565 FLN Bus time interval 60 sec. 1 - 65534 sec. Yes Yes 0 6 @ 8

566  FLN Bus time interval function OFF Yes Yes 0 5 E ©o
ar
- J
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H Factory settings

132

PNU  Parameter Factory setting Range Changes 4-Setup Conversion Data
# description during operation index type
600 Operating data: Operating hours No No 74 7
601 Operating data: Hours run No No 74 7
602  Operating data: kWh counter No No 2 7
603  Operating data: No. of cut-ins No No 0 6
604  Operating data: No. of overtemps No No 0 6
605 Operating data: No. of overvoltages No No 0 6
606  Data log: Digital input No No 0 5
607 _ Data log: Control word No No 0 6
608  Data log: Status word No No 0 6
809 Data log: Reference No No -1 3
610 Data log: Feedback No No -3 4
611 Data log: Output frequency No No -1 3
612 Data log: Qutput voltage No No -1 6
613  Data log: Output current No No 2 3
614  Data log: DC link voltage No No- 0 6
615  Fault log: Error code No No 0 5
616 Fault log: Time No No 0 7
617 Fault log: Value No No 0 3
618 Reset of kWh counter No reset Yes No 0 5
619  Reset of hours-run counter No reset Yes No 0 5
620  Operating mode Normal function Yes No 0 5
621 Nameplate: Unit type No No 0 9
622  Nameplate: Power component No No 0 9
623  Nameplate: VLT ordering no. No ‘No 0 9
624 Nameplate: Software version no. No No 0 9
625  Nameplate: LCP identification no. No No 0 9
626  Nameplate: Database identification no. No No -2 9
627 Nameplate: Power component '

identification no. No No 0 9
628 Nameplate: Application option type No No 0 9
629  Nameplate: Application option ordering no. No No 0 9
630 Nameplate: Communication option type No No 0 9
631 Nameplate: Communication option

ordering no. No No 0 9
Changes during operation: 74 0.1
"Yes" means that the parameter can be changed, 2 100
while the VLT frequency converter is in operation. g) 110
"No" means that the VLT frequency converter must -1 01
be stopped befcre a change can be made. -2 0.01

-3 0.001
4-Setup: -4 0.0001
"Yes" means that the parameter can be Data type:
programmed individually in each of the four setups, Data type shows the type and length of the
i.e. the same parameter can have four different data telegram.
values. "No" means that the data value will be the Data type Description
same in all four 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

Conversion index Conversion factor
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A

ACOUSHIC MOISE .evieiriiaeiriiiie ettt
AEO - Automatic Energy Optimization ....
AV AUMUGIY <o
F Y E= U 2 3T ST

Analogue output .... . .
ANE WINAUD oot e

Digital inputs
Display line 2

Application functions 400-427 .......ccccoviiiiiiiiiiiiiiiiee
Auto start ..o
Automatic Energy Optimisation............ccccoocoiiiiiiiiccinnene, 60
AWG L 125
C
Cable ClamMD ..o 33
CabIS ..o 29
CE-labelling .10
Changing parameter. example ............ccccoooiieiiiieien, 53
ClOSEA 00D ... 60
CoNfIQUIATION ... 60
Conformal Coating .......coccovieuririeiiere e 12
Connection examples ...........coouioviieieieeeeeee e 47
CONTOl KBYS ..o e 48
Controb unit LCP ... 48
COoNVErSIoN INAEX ....c..ooviiioii oo, 128
Correct €arthiNg .......oviiiiiiii i 33
Current Imit ... 72, 110
D
Data l0g ..ovoiiieeicie e 101
Data tYPE oo s 127
DC Braking ...oovooioieie i 65
DC bus CONNECION ......ooiiiiiiiiiiiieieci e 43
DefiNitioNS «...eii e 125
Derating
fOr @Ir PrESSUNe .oviiiiiiiii e 118
for ambient temperature ... 118, 120
for high switching frequency ..........ccccccoviiineiniinien, 119
for installing long motor cables ... 119

Display MOTE ..o 49
E
EfiCIBNCY e 120
Electrical installation
Connection examples .......cccveeeieiiieeie e 47
CONtrol CabIES ...ooiiiiiii e 44
Direction of motor rotation ....................... .42
Earthing of screened/armoured control cables ................ 33
EMC-correct cables ......ccccooeveeiniiii e 29, 32
EMC-correct electrical installation ...............cccoooovcvvviernnnn. 31
Parallel coupling of motors .............ccc... et 42
Pre-fUSES .o e 41
serial COMMUNICALION ..o.ooieriiiiiiiieiienee e 33
SWILChES 1-4 L oo 45
EMC IMmUNity ..o 123
EMC test reSUIS ..ovevr et 122
ENCIOSUIES ..ottt 34

Example of application .........c.occoociviiiiiiiiieee e 8
Extra proteCtion .....c....oivvviiieeiieeeeee e 29
Extreme running conditions
Earth fault ..o 116
Mains drop-0UL ....vieiviie e 116
Motor-generated overvoltage ...........cooceviiiiiiiiiiii 116
SHhOrt CIrCUIt ..o 116
Static overload .........cocviiiii 116
Switching on the OUtPUL ..o, 116
F
Factory Settings ..........oovocciinni i 127
FaCtory SEtUD «ocovenii e 54
FaUIt 10G ..o 102
Feedback
CONVEISION ..ottt ettt e et ee b e aaeiaeaenenan 95
RANAIING . 94
MAXIMIUM oo 91
MINIILINT o 91
SIGNB] i e 79
two feedback ... 96
Field-mounting .......oocooiii e 26
FIVING SEAMt ..o 87
FrequenCy Bypass ........cocoovviiiiiii e 72

Function in

case of NO 1oad ..o 90
Funktion ved...

OvertemMPeratur ... a0

G
Galvanic 1Solation ..........c.coccooeii oo 115

H

Hand star ..o 49
Hand/Auto linked reference ............cocoeviiniiiniiiiciie, 69
HarmoniCs ..ooooiiiii e, 121
High voltage test .......c.coiiiiiiii e 30
High-voltage relay ..o 43

IMIMUNILY e et 123

Inputs and outputs 300-328 .......c..ceeeviieeiiinieiie e 76
Installation
24 Volt external DC SUPPIY c...oovvviieeeiie i
BUS CONNBCHON ......eoiiiiiiiiee et
interference reduction method ...
Interference/harmoniCs ........cooveiviviicoieee e

J

JOg freQUENCY ..ot

L
JNGUEGE ...ttt e e
LC fIBI e
Load and Motor 100-117 ..ot
Local reference ....
Low voltage direCtive ...........cccceeimiiriiiirecce e
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M Q
Machine directive ... QUICK IMBNU .ottt ettt ns 53
Mains CONNEBCHION .....ovvviieii et R
MaiNS drop-0UL .....vveeeeii e R 70
Mechanical dimensions amp e s
) . . ramp dOWN tIME ... 53
Mechanical installation ) 53
m. TT1E e e e e
COONNG oo :prp ' fe i 71
Side-by-side ...... eference func pn ...............................................................
- Reference handling .......cocoooiiiiiiii 68
minimum  frequency .
References & Limits 200 - 228 .....ovvveiiiiiiiiiiciiiiee e 67
MOTUIBS ..o 11 )
Relay 1 FUNCioN ..o 53
Motor Relay 2 Functi 53
CABIBS o 42 Relay UNCHOM osvrrrrrvvssss s 85
CONNECHION .ottt 41 BIY OUIPULS covvvvsvverss s
Remote referenCe ..., 69
CUIENE Lo .62 R
Direction of motor rotation ..o 42 S8l s
. Reset function
Efficiency
RFESWItCH oo
frequency
Parallel coupling of Motors ..........cccceoiiiiiii 42 S
POWET oot 61 serial COMMUNICAHION ..o..ovrv it 11
SPBEU oo 62 Service functions B00-631 .....co...o..ovmrriiveieirsieiriseeren. 100
VOIBGE 1. 61 Setpoint
MOLOr CUMENT ... 53 Setup configuration
MOLOr FEGUENCY oo 53 SROM CIFCUIR .- oo oo, 116
MOLOr NOMINAl SPEEA ... 53 SR -DY-SIAR ..o 26
MOLOT POWET .ot S8 SIEED MOUE ..ot 88
Motor thermal pfOteCtiOn ---------------------------------- 4. 43, 66. 119 Standard-mMoOAUIT ... 11
MOLOr therMiStOr ..vvvveiieiie i 110 SHARL QEIAY 1. 64
MOLOr VOIRAGE ..o 53 Static OVEMOA oo 116
Motor-generated overvoltage ... 116 Status MESSAGES ....ov.ooooeoeooeoeoeeeeeeeeee. 105, 106
MUIISEIUD ...t 54 SWICN 1 oo 45
N Switching freQUENCY ... 89
Nameplate ..o 104 SWftchmg e 17
Switching on the outpUt ... 116
o T
Operaling data ..o 100 ]
Operation and Display 000-017 ........occooiiiiiiiiiii 54 Technical data )
Ordering form VLT 6000 HVAC ..o 13 General 1eChniCal Gala ... 14
QutpUt frEQUENCY ..o 67 Technical data, mains supply 3 x 380 - 460V. 19, 21, 22
Technical data, mains supply 3 x 200 - 240V
P The EMC dir@CHVE ..o...ovveeoeeeeeeoeeeeeeo e,
Parallel CoupliNg ....ccccciiriiiioniiiiiin e 42 Time out ...
Parameter data ............ooooiiiii e 53 Trip locked
U
PID User-defined readout .......c.ccooiviiiiiiiiiice e 55
ANE WINAUD oot Vv
differentiation time VIBration @nd SROCK «.....vevereoreeeseeoeeeeeeeeooeoeeoeeee e, 119
differentiator gain lmit ... 98
integration tMe ... 98 w
IOWPESS FILEF 1M ..o eeee e eeereeseesrseeeseeres 99 Warning
normMal/inverse COMIOl .........coooiieiiee et 97 feedback ... 75
PIOPOPIONE! GAIM ..o veoeeerereree oo veeseeeeees e eseeesees 08 FFEQUENCY e 74
StAMt-UD fIEQUENCY vovvovieeeieieee et g7 LOW CUITENT oo 73
PID for process CONrOl ......o.ovvveeeeerriiesieeeeeieeeeeiee, 92 reference
PEE-TUSES e 41 Warning against unintended Start ...........cccocevevnceriiennnis 4
PIESEL FEIEIENCE oo 79 WaAIMINGS ..ottt 108
PUISE TefErENCE .1eieiive it 78
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| - REF OWG:- TL2 ~— O At CHANNEL 1 CHARNEL 2 hd | e
i £86/5/7-HGOOY TEST 245 213 & @l_l
: 6 LINKS 246 13- 213 3 LOCAL START vinzFamTRESEEN 3 o 224, RP23 224-
: - ENRWEB J 717 O o Q CHAWGEL 3 D <4 ey NS @ 1 O
| . B > I IF2 DANFOSS VLT6100 20- ' Mee g L
| - oy Yk | st (e ~
| 2 (12 @[‘J IR V.F. DRIVE No 1 A 7o @ ChAeL ¢ /T e\, o 2
; 8 " 5A €23 |N_0CTE " 215 THR2-2 R — 5 | SPARES
- X : O-—d —— ——— _—-A————— — o A |
| - B ettt ) e o2 35 . 7z ]
9 O-—1—-- 3 - 63kw CENTENARY HIGHWAY . @
. - i R —_—q ] ——_—————— —— FLC=115A 216-  RL21-1 216 6 V.F.0.No 2 READY Bosws PirnssToRN O 121+ []RPT1 721-
» —0— ——07 hd CHANNCL 6 " ] —©
j _— 7504 -y -——-————-————- — . —
| _10 FORTROSE STRELT @
1 n 4 - - - — — 91.@ . €3 CHae 7 CHANNEL 7 l_l
“RP24L -1 236 THRZ"235 I — CABLE (4 <::> 218- VFD2R-1 218+ 8 8 -
2 — o2 1-3——— - B o — | —yw—TE PR _ _ _ : oA w0 l’ Lot o -
31 - . 7 3t — s PR _ MANUAL SPEED CONTROL | €23-2 T I — 5 3
P N® | e Ao e Lo s oy | o—|
- - ( -0 o-—-H4+—2—— 16 RESET r | o
i (NOTE 6) _ . : FD2A- T
[ S - VED2A-1 2200 10 T 10
239 L _g_220 1 oI
14 O—-—-H4+—t1———= 12 COMMON aw- | 0« [Tvio ZSPFED(ONTROL 7 pr CHANNEL 1§ [ CHANEL 10\
12 - SELECT B | P 0_ | oA .
832 51up 2 —Bh— — =2 — = >0 L _g YFO2WA . W u
— s » | il | BTSN i REF OWG.- e S e | soes — ]
: L _camern N\ -
REMOTE  LOCAL 0 | —Bh—f — = — — —o! +86/5/1-HGO0S 222, _ 12 12
Ryl o o ( —|
i , # 0, L/__CraeL e\ -
1 & eer o — —-sw- -2 {a]- 2o : : 223 13 13
(10 CORE ) , ,
‘ 8 viD 1 q vFOz1 A —o 7 e e /e D o—]
“ B RSLES TERM'LS I R vy dil WARMNG
] 19 REF DWG:- ——f e 69 L g2 T e RANNEL 1 25 15 i
' —-ael RELAY 06 | . 3 L - J
¢ _2 VFD2A-1 VF. DRIVE ' —
. IN AUTO
‘ : 6A 1 220 REF DIM2RTU. NOTES:
-2 - 68 T 9| — T 'NPUT CHANNEL 10- 1. MAIN PUMP OECONTACTORS ARE LOCATED IN
| UPPER SECTION OF PUMP WELL.
o |
- " |, || 28 YF DRIVE 2. CIRCUIT BREAKERS RATINGS T0 SUIT LOAD 3 5
5 1 RUNNING N2
2 A 28, REF DIM2RTU. —0— LEGEND ENSURE TYPE 2 COORDINATION WITH CONTACTORS &
- g y_ue G OVERLOADS TO IEC 947~k -1.
_ : 78 H INPUT CHANNEL 8 MAIN PUMP No.2 <D__ RELAY OR
24 RELAY 08 — CABLE €20 CONTACTOR COlL 3. ALL WIRES & CABLE CORES ARE FERRULED WITH
- VFOZR-2 GRAFOPLAST COMPATIBLE LABELLING.
A @ FIELD DEVICE “THE FOLLOWING PREFIXES ARE USED:
— -2 I 8A 0 - 226 ‘ ° R.T.U. FUSE TERMINAL MAINPUMP No. 121 - —
B P, « o2 =24 HOURS RUN MAIN PUMP No. 2 = 2
s Th il o R.T.U. LINK TERMINAL MAIN PUMP Mo 3 - 3
2
3 - ! @ a. SWITCHBOARD TERMINAL COMMON WIRIG = 6 fie. EVEL, PRESSURE]
A s | o READY _:_ N | 21 R21EY VA DRIVEND 2 A CATHODIC PROTECTION o TCEN D tie, FLOW. LEVEL,
8 -7 r ~ I : | ™ : [I REAOY RELAY TERMINAL OXYGEN PUMP No. 2 = 8
b g —
g0 28 CABLE C15 L ____—__—_ J CABLE (15 RTU DIGITAL INPUT L. 24V DC INPUT/OUTPUT INDIVIOUAL PROTECTION FUSES 6
3 -7 PUMP No 2 - DANFOSS VLT6100 . (__ADRESS NOT SHOWN. (ie. PART OF INTERFACE TERMINAL S TRIP)
S 2 VARIABLE FREQUENCY DRIVE CABINET
g, _ MI02 MOISTURE IN OIL RELAY RTU DIGITAL QUTPUT S. gg{o%?ﬁﬂhﬁps&ﬁlTCHES LOCATED AOJACENT TQ
s o 235 {ZIEHL NSIF)
T _ l 0 CABLE (27 0t 16 RTU ANALOG INPUT 6. PUMP CONTROL CIRCUIT BREAKERS RATED AT —]
& f [ ADORESS ™\ 9KA FOR 1 SEC
g 3 3 | Fonoses ¢ )
o - Iml RTU ANALQG QUTPUT _ 7. THE VARIABLE FREQUENCY SPEED CONTROLLERS
& 2 ‘ SHALL BE LOCATED EXTERNALLY TO THE
8 _ - 25 THR2 SWITCHBOARD IN WALL MOUNTED CABINETS
3l THERMISTOR RELAY EQUIPHENT ITEM No. IN THE UPPER SECTION OF THE PUMP WELL. 7
S 33 : . 233 {AUTO RESET)
= - e CABLE €22 HOTOR CABLE €22 23 ~——6-—— CABLE CORE NUMBER 8. THIS DRAWING HAS BEEN PRODUCED FROM _
< 34 TO DIM3 CHANNEL & [ m THERMISTG! DRAWING No:- E9%-BM6000/A0 & A2 REVISION €.
bS] = F INPUT - '
5 REFER RTU MODULE | _202% -1- i—gﬂ—* -2 9. ALL ITEMS iN THE AREAS DELINEATED BY THE
~_ 35 ! : REVISION CLOUDS ARE NEW REVISIONS. -
Er - 25 Loy - o i’FF 230 RP22:1 232 [l LINE CONTACTOR e ‘ <
; ) R S e b} | om0 -] ( AS CONSTRUCTED )
& - (NQTE 5) <::> )
z .
z EMERGENCY CABLE € 1r:IL”R? [ conrroL creurr PLOTTED DATE
(G
¢ SToP 2 CORE CHECKED Krg_,\ DATE Zz%f
28\ I — /8
@ - “YoReCTOR OF e ) NANE DATE (108 FLE Y . ~—~—— ~———~— Y PROKCT nne ls“LE NTS s o sn:[l'S‘
8 v T390 | conmas st O ;ﬂ;’;};s. DATE DESICH HOTE® RS | 3-12.99 ACAO AILE §THG003-Reva | SHEET Q2E Al ane "WV ] CENTENARY HIGHWAY SEWAGE PUMP No 2
2 P OO moows v e e [ P e Water 2= 2 | SEWAGE PUMP STATION SP19 | POWER & CONTROL orawG i e
o — o et s T & T SCHEMATIC DIAGRAM 486/5/7-HG003 | B |
i A B | D | - - F [ G | H j | J
s
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A B C D E * F | G [} H [ I J
- "N
-1 RTUINPUTS | DiM1) RTUINPUTS [ DIM2 ] RTU QUTPYTS { DOMI NOTES:
DIM3- DIM1+ 1,24V D.C INPUT/ZDUTPUT INDIVIDUAL PROTETCION FUSES
1 2 R.T.U. 24V DC | REF 486/5/7-HG010 | [ REF 486/5/7-HGOOZ | [ REF 4B6/5/7-HG002 | NOT SHOWN. [ie PART OF INTERFACE TERMINAL STRIP | 1,
5 NOTE 2. ALL WIRES & CABLE [ORES ARE FERRULED WITH i
- BAT LO- UYL I — GRAFOPLAST COMPATIBLE L ABELLING.
o 4_—J p——{( TUBATTERVLOW THE FOLLOWING PREFIXES ARE USED:
o — MAIN PUMP No. 1= 1
: P V- b UV . MAIN PUMP No. 2 = 2
9. 1=
_ B —C . OXYGEN PUMP Np, 2 = @
3 .
o _7 —O———h—— 0 —— — 3. THIS DRAWNG HAS BEEN PRODUCED FROH 2
O .G s DRAWING Now- E94-BM6000/A3 REVISION E.
-8 o O ¢ GANNELE S 4. ALLITEMS IN THE AREAS OELINEATED BY THE
. g CATHODIL PROTECTION REVISION (LOUDS ARE ME'W REVISIONS.
—O— - —MNS POWER
- - o b ——— ‘
_1a § (T |
—o SPARE .-
_ i &07-  PFR-1 60T« T /STATION RANS FOwER
G CRANNEL 1
WET WELL SURCHARGE I
13 SMC NOTE:- SMC SELECTOR
— b11- | + o 611+ 9 —STN.I.DCALIREH SELR ADDITIONAL POLES FOR LOCAL CONTROL )
- - 1 LR ° . - REF DWGS:- 486/5/7-HGOG2 AND HG 103
A _ -LINE 16
§10- LOR6Z 610 _ 10 U
- 15 o —1
B 505-  LIRS-2 506+ _ 1~ Sume pme sTATUS
. pote 2
- FORTROSE STREET
654~ 650+ 12 ﬂm
4] =7 O~ = =0 - " 1
: 650- PAULT 660+ 13 ~Frownere rawT 4
8 e [ REF DWG No:- 486/5/7-HGOOS |
1
I T e
SPARES
H o o L0 g a—
o
72
) LEGEND 5
_23
-D» RELAY OR
24 CONTACTOR COIL
- » FIELD DEVICE
— 25 . AT FUSE TERMINAL -
JoT 0 R.T.U. LINK TERMINAL
\‘ ' ge o SWITCHBOARD TERMIMAL
s a CATHODIC PROTECTION
27 TERMINAL
6
o - HTU DIGITAL INPUT 6
2 RTU DIGITAL OUTPUT
S R RTU ANALDG INPUT [
3 IFE-:?E'_HI RTU AHALOG GUTPUT
- 32 EQUIPMENT ITEM No,
7
_ a3
_aa
— _ 35 J
* , (___AS CONSTRUCTED )
~
PLOTTED mre &/o00
g 37 SUPERCEDES DRAWING No:- E94-BM6000/AT REVISION E | creckes DATE_P foo
\
_YORECTOR oOF DAE Y RAE DaTE ~ Yhor ALE Y e e Y PROECT THLE < 8
PD, & P5. 1} B e et ‘rSO\LE NTS N oF
: oo | o3 | s é W0 AE | sweom [semszE | W Brishane ey | CENTENARY HIGHWAY SWITCHBOARD : P T e
[ [ wor | s ese IN CHARGE - RAMH NOTE 2 Yz SURVEY Mo, FELD BoOK Mmr e 2 | SEWAGE PUMP STATION SP19 R.T.U DIGITAL 1/0 DRAMING - AMEME,
o | e T T T P &Y SCHEMATIC DIAGRAM
e = ) S o). - 486/5/7-HG004 | A
.
' A B C | D I E - F ] G | H | I J
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I r‘ ”J

A B C D | E L F 1 G [ H i
-
1 NOTES:
N RTU ANALOG INPUTS RTU ANALOG QUTPUTS 1. TRANSIENT PROTECTION INTEGRAL TO RTU
-2 AIM1 AQM? "ANALOGUE INPUTS.
I {NOTE 2) _ _ o 2. CATHODIC PROTECTION - FUTURE.
3 - MAIN PUMP No } THIS UNIT TO BE SUPPLIED BY OTHERS.,
_ _616_ 0- II 0- o852 __ 55 V.F. DRIVE UNIT RTU 170 CABLING TO BE INSTALLED TO
4 4-20 A 67 0+ /" CHANNELG CHANNEL 0 0+ @85 _ ________ 60 SPEED CONTROL PROPOSEDS(TART;()F%E Egg;gg:ém A:;EAT :
y - REF:- 486/5/7-HG002 TERMINAL : NBY OTHERS
] | ) [ : ——
_5 618 - RECTFER VOLTAGE ll - 683 ” 'v"é'"oﬁf’v’%"u'i‘.’f 3. FLOWMETER SENSQR CABLES:-
CATHODIC 4-20 mA _619_g 1t ' CHANNEL § UL G N he g 5k _ o SPEED CONTROL « UNSCREENED CABLE ENDS MUST BE KEPT AS
-8 PROTECTION ] REF:- 486/5/7-HG003 SHORT AS POSSIBLE AND THE TWO CABLES
UNIT | 3 : : MUST BE KEPT SEPARATE.
21— 7 __620 REF ELECT. 1 VOLTAGE IFE‘I l 2= & « THE CABLES MUST BE IN ONE LENGTH AND
4-20 mA 621 o 2+ L CHANNEL 2 L O N ) 2 o MUST NOT BE TAKEN TO A DISTRIBUTION BOX
8 ’ -——® : | OR SIMILAR TERMINAL ARRANGEMENT. -
R.TU. 24V DC QM « TERMINALS 81 AND 84 ARE ONLY CONNECTED
-9 REF DWG:- HGOM o—COM1= - 8225 32 e [H-2—o WHEN SPECIAL ELECTRODE CABLE WITH
] ANALOG 4-20 mA __623 g 3 L CHANNELS N\ /[ OARNEL3 N > o DOUBLE SCREENING IS USED. .
10 LEVEL METER « NORMALLY THE EXTERNAL SHIELD IS NOT ‘
o M- | CONNECTED TO THE SIGNAL CONVERTER.
" D CoMs |, ‘:ﬂ LEVEL IFﬂ_I b o « IN ENVIRONMENTS WITH STRONG ELECTRICAL
- {VEGA E25 OSCILLATOR! 626 | L _ _ _ _ _ AP | e L CHANNEL & /CHANNELS N\ b o NOISE, THE EXTERNAL SCREEN MUST BE
= -o0— 1
WELL LEVEL 4-20mA 626_ COM- EARTHED AT BOTH ENDS.
3|-12 TRANSMITTER | (@ ———————~ —O—— === F == —0———
o s &. THIS DRAWING HAS BEEN PRODUCED FROM
' : _COM+ DELIVELY PRESSIRE IFM' | 5- & ORAWING No:- E94 -BM6000/ AL REVISION E.
DELIVERY LINE B - S T T T i, S - | 12 o 5. ALL ITEMS IN THE AREAS DELINEATED BY )
[ 1a PRESSURE TF§ANSMITTER | g g 628 o COM- | | REVISION CLOUDS ARE NEW MODIFICATIONS. '
S {APLS WT227 }__
i
B 2 - E 6-
i5 MAGNETIC FLOWMETER it Ty S 28 {2 "‘tmg?f" g}“l I 6 —
- TRANSMITTER FT1 I s e 831 g B¢ * @ LEGEND
: REFER CONNECTION
W ,
- gg::;lzLN%ETLan PUMP No 1 @ KwT1 151 1- | PUMP 1 KILOWATTS ! 1- "D_ RELAY OR
4 KILOWATT TRANSDUCER N/ =————— F3mh T "m0 O, H |ml . CONTACTOR COIL
v 552/05»}/76;1 4002 ———_————— = -& —& ] FIELD DEVICE
SPARES ) R.T.U. FUSE TERMINAL
_18 PUMP No 1V.F. DRIVE 641 g PUMP TAFPS SPARE 8- o) R.T.U. LINK TERMINAL
MOTOR AMPS 98— 33— - - l._—_Zo—rﬂA_ - —1.5—2_&8 CHANNEL 8 CHANNEL 8 8+ DY WITCHB
19 REF DWG:- L2 —— _ _______ P..L I l ° a SWITCHBOARD TERMINAL
ﬁ— - 486/5/1-HG002 P 0-15AMP | [ A CATHODIC PROTECTION -
: AMMETER TERMINAL
_ 20 PUMP No 2 @ KWT1 250 g PUNP Z KILOWATTS 9-
KILOWATT TRANSDUCER [/} =—~——— A T T m O s ;i—] a5 RTU DIGITAL INPUT
2 REF DWG:- e -o— ®
- 486/5/7-HG003
i } ’EEIE!‘
12 PUMP No Z v F. DRIVE v 6h 0. [ Ao RTUDIGITAL ouTPUT
REF DWG:- ok — 23 L-20mA 252 o 0+ 10: o
_ 23 486/5/1-HG003 *=~ p-115AMp _‘ RTU ANALOG INPUT
AMMETER .
MAIN PUMP No 1 641 . U—C—Eﬂ .
—] _ 24 V.F. DRIVE UNIT 9 ——~——- T 20mA T e O 1111 | {Zm AR T PEE;D l—] AL T | 1111 ’m:‘ RTU ANALOG OUTPUT —
REF DWG:- L5 —— ———— — X —— LEEPY
486/5/7-HG002 .
Sy - ! o ' EQUIPMENT ITEM No.
' MAIN PUMP No 2 644 12- VFD.Z RUNNNG SPEED | . SPARE 12-
. 26 V.F. DRIVE UNIT Py —————— L -20mA 663 ° 12 ; CHANNEL 12 ;' I 12+ 0
6 REF DWG:- Lo — — — - —— 2 ) ABB MAGMASTER
. 486/5/7-HG003 MAGNETIC FLOWMETER FT1
- [ [ — I 3 CONNECTION DETAIL ,
) o_13- Fﬂ_ - FLOWMETER
28 oy /TANNELE O\ e B o [ REFER NOTE 3 ABOVE ) TRAaeTR
— VENDOR'S
—1 29 () CABLE () (R)__684 240V AC SUPPLY 1
- o tes SPARE l SPARE I - fY £ 552/05\'/’7&;“3001
30 SPARES | o v . | CHANNEL 1 | 1hr o ) FLOWMETER
. BK) RT.U. DIGITAL INPUT
vd 5. T 5. - 1Bk MODULE DIM1 CHANNEL 13
: o {Emmm B ;}_] | I%I - DELIVERY FLOw  REF DWG:- 486/5/7-HGOOL
- piTs 5 o 1632 BRI 4 20mA SIGNAL
- L J R.T.U. INPUT MODULE
- - _— AIM1CHANNEL 6
_ 33 J
_ 34 AS CONSTRUCTED )
<
35 ) e /oo
SUPERCEDES DRAWING No:- E94-BM6000/AL REVISION E | cHeckeo N 2o
8\ 36 ),
- (ORECTOR OF oY NAME DATE Y0oe fiLE Y PROECT TE Fu“ )
’ G NTS W5 oF SHEETS
: ED. & P e BTNV T oo nE | swass |semsz | | B o= | CENTENARY HIGHWAY SWITCHBOARD ’
© ENGINEER DATE ==
[ e Wovker _ esme  vom " o] wrwe | vuw vy, pr— 2 | SEWAGE PUMP STATION SP19 | R.T.U. ANALOG 1/0 oRAwING N )
o 4 . i) £Q. NO. ry
B XTI — Teee e s o ﬁ SCHEMATIC DIAGRAM 486/5/7 ~HG005 | A |
A l B C D I E < F l G [ H .. J
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SPO19 Centenary Highway Westtake SPS OM Manudl” —

. — ‘
A I B L C 1T D [ E +  F G 1 H I i J
. : ™
( SWITCH BOARD TEM QTY  MAKE and NUMBER DESCRIPTION LABEL
EQUIPMENT AND TABEL o 3 TERCEL IP70SD 70KA LIGHTNING ARRESTORS LIGHTNING ARRESTORS
SCHEDULE o1 1 TERASAKI XH—400NE/250 WITH XFHA34 HANDLE MAIN CIRCUT BREAKER MAIN SWITCH
2= 02 2 TERASAKI XH-250NJ/250 WITH XFHA23 HANDLE MAIN PUMP No 1 & No 2 PUMP No 1 / No 2
1 CIRCUIT BREAKERS 1. THIS DRAWING HAS BEEN PRODUCED FROM
03 1 TERASAKI DIN-Tg~316 SUMP PUMP CIRCUIT BREAKER REFER LEGEND CARD DRAWING No:~ E94-BM6000/AS5 REVISION D.
04 1 NHP LXSI-63 WITH 3 X GEC TIS63 CARTRIDGES SUB DISTRIBUTION BOARD ISOLATOR SUB—DIST BOARD ISOLATOR ’ 2. ALL ITEMS IN THE AREAS DELINEATED BY
05 1 TERASAKI ND250A/24 SUB DISTRIBUTION CIRCUIT BREAKER CHASSIS REVISION CLOUDS ARE NEW MODIFICATIONS.
06 2 DANFOSS VLT6100 VARIABLE SPEED DRIVE MAIN PUMP No 1 & No 2 VARWBLE SPEED DRIVES VFD1 VFD2
- o7 2 SPRECHER & SCHUH CAB-140—E—10—240V WITH CEF1~VS2 BUSBAR MAIN PUMP No.1 & No.2 LINE CONTACTORS c13/c23
08 2 SPRECHER & SCHUH CEF1—11—415V MAIN PUMP No.1 & No.2 THERMAL OVERLOAD TOL1 /T0L2
09 1 SPRECHER & SCHUH CA3—23-10—A240 SUMP PUMP LINE CONTACTOR cs3
0 3 SPRECHER & SCHUH CT3-12 3.8-6.0A SUMP PUMP THERNAL OVERLOAD
11 2 SPRECHER & SCHUH CA3-23—10-A240 OXYGEN PUMPS No 1 & No 2 LINE CONTACTORS C73/c83
12 2 SPRECHER & SCHUH CT3-12 1.6~2.5A OXYGEN PUMPS No 1 & No 2 THERMAL OVERLOADS
8 13 2 CROMPTON 782-943 150/5A CLASS 1 SVA MAIN PUMP INSTRUMENT CURRENT TRANSFORMERS PUMP No 1 / No 2
14 8 GEC SC20H WITH 6 X NS2 CARTRIDGES MAIN PUMP INSTRUMENT FUSES PUMP No 1 / No 2
15 4 KUPPON SAKT2/35 TERMINALS CURRENT TRANSFORMER
2 Qvs2 SLIDELINKS TEST UNKS
8 VH1$ SLEEVES
8 BS SCREWS -
__{ 18 2 CROMPTON 243-O1AG SCALE 0—115A (ANALOG 4—20mA INPUT) MAIN PUMP No 1 & No 2 AMMETERS PUMP No 1 / No 2
17 2 MULTITEK M100-WA2 UHA (240VAC) MAIN PUMP No 1 & No 2 KILOWATT TRANSDUCERS KWT1/2
18 2 MULTITEK M100—AL1 UHA (240VAC) MAIN PUMP No 1 & No 2 CURRENT TRANSOUCERS T /2
19 1 CROMPTON 252~PSGW 3 WIRE 50 HZ 415 VAC PHASE FAILURE RELAY PFR
20 1 TERASAKI DIN-T8—306 PHASE FAILURE RELAY CIRCUIT BREAKER REFER LEGEND CARD
3 21 1 TERASAKI DIN-T6~320 THREE PHASE 20A OUTLET CIRCUT BREAKER REFER LEGENO CARD .-
2 TERASAKI DIN—-T6~110 SINGLE PHASE GPO CIRCUIT BREAKER REFER LEGEND CARD LEGEND:
23 TERASAKI DIN-T6—110 PUMP WELL UGHTING CIRCUIT BREAKER REFER LEGEND CARD
24t TERASAKI DIN-T8—102 RTU LAPTOP GPO CIRCUIT BREAKER _ _ REFER_LEGEND CARD —D— RELAY OR —=
i ) 25 1 . TERASAKI DIN-T6~106 SWITCHBOARD FLUORESCENT LIGHT CIRCUT BREAKER REFER LEGEND CARD CONTACTOR COIL
é 26 1 TERASAKI DIN-T6—106 CATHOOIC PROTECTION UNIT CIRCUIT BREAKER REFER LEGEND CARD . ] FIELD DEVICE
- 27 TERASAKI DIN~T8—110 PUMP WELL VENTHATION FAN CIRCUIT BREAKER .REFER LEGEND CARD P R.T.U. FUSE TERMINAL
28 1 TERASAKI DIN-T6—106 KW & CURRENT TRANSDUCERS AUX SUPPLY C/B REFER LEGEND CARD o R.T.U. LINK TERMINAL
29 1 TERASAKI DIN-T6—106 RTU POWER SUPPLY CIRCUIT BREAKER REFER LEGEND CARD
00 TERASAKI DIN-T6—106 FLOWMETER EVALUATION UNIT CIRCUIT BREAKER REFER LEGEND CARD o SWITCHBOARD TERMINAL
n 3 TERASAKI DIN-T8~106 SPARE 240VAC CIRCUIT BREAKER REFER LEGENO CARD A CATHODIC PROTECTION
4 2 3 BURGESS DS3 SWITCHBOARD DOOR SWITCHES TERMINAL
33 LANSON {BB113 13W FLUROESCENT SWITCHBOARD LGHTS Fm_
34 CROMPTON 243—01AG WITH SUPPLIMENTRY RED POINTER WELL LEVEL INDICATOR WELL LEVEL RTU DIGITAL INPUT
4-20mA INPUT SCALE 0—100%
‘_J s 1 PLATYPUS 2 WITH APCS~WT227 DELIVERY PRESSURE TRANSMITTER DELIVERY PRESSURE TRANSMITTOR RTU DIGITAL OUTPUT
LR VEGA 137M/E258 WELL LEVEL TRANSMITTER WELL LEVEL TRANSMITTER
37 2 TERASAKI DIN-TS—106 MAIN PUMP No 1 & No 2 CONTROL CIRCUIT BREAKER  PUMP Nol/PUMP No2 CONTROL "‘h
B 2 CROMPTON 242—155G—240V MAIN PUMP No 1 & No 2 HOUR RUN METER RTU ANALOG INPUT
3 2 SPRECHER & SCHUH RT3-A-240V MAN PUMP No 1 & No 2 THERMISTOR RELAY THR1 /2
0 2 IZUMI RM2S-U~240V WITH SM25—05U BASE MAIN PUMP No 1&2 SOFT STR START RELAY RP14 /RP24 l%l RTU ANALGG OUTPUT
: a2 IZUMI RM25-U—240V WITH SM2S—05U BASE CONTROL CIRCUIT POWER ON RELAY PR1/2
5 2 2 IZUMI RM2S-U—240V WTH SM2S—05U BASE PUMP No 1 & No 2 V.F. DRIVE READY RELAY RL11 /21
4“2 IZUMI RM25-U-24VDC WTH SM25-05U BASE RTU MAIN PUMP Nol&2 CONTACTOR CLOSE RELAY RP12/22 EQUIPMENT ITEM No.
45 2 IZUM! RM25-U—24VDC WITH SM25—05U BASE RTU MAIN PUMP No 1 & No 2 V.F. DRIVE FLT RESET RP13/23
6 2 SPRECHER & SCHUH DL3—GRYW—EM WITH Bo Qe—I3—24V—2W MAIN PUMPS No 1 & No 2 STATUS INDICATION (AMP STATUS
(RED USED) ON = RUNNING
SLOW FLASH = FAULT _4
- FAST FLASH = START
. a7 2 SPRECHER & SCHUH DT3P—G—10M MAIN PUMP No t & No 2 START PUSHBUTTON START
. 48 2 SPRECHER & SCHUH DN3-30~01 WITH DE3—-01 CONTACT BLOCK MAIN PUMP No 1 & No 2 STOP PUSHBUTTON EMERGENCY STOP
’ 49 2 SPRECHER & SCHUH DT3P-—MB—10M MAN PUMP No 1 & No 2 RESET PUSHBUTTON LOCAL RESET
50 2 TERASAKI DIN-TB-310 OXYGEN PUMP No 1 & No 2 CIRCUIT BREAKER REFER LEGEND CARD
6 51 ! MULTTTRODE MTR—2 SUMP PUMP CONTROL RELAY LCRS '
52 1 MULTITRODE MTR-2 SURCHARGE ALARM RELAY LCR61
53 MULTTIRODE MTR-2 PUMP WELL FLOODED RELAY LCR62
54 2 {ZUMI RM2S-U—240V WITH SM25-05U BASE RTU OXYGEN PUMP No 1 & No 2 RUN RELAYS RP71/81
55 KRAUS & NAIMER CGB-A220-E—604 HEADING STATION CONTROL STATION CONTROL MODE SELECTOR
|| LABEL LOCAL—REMOTE
56 1 SPRECHER & SCHUH DT3P--MEB-10M SITE ATTENTION ALARM RESET PUSHBUTTON ALARM RESET |
57 SPRECHER & SCHUH DT3P-G—10M SUMP PUMP START PUSHBUTTON START
S8 1 SPRECHER & SCHUH DT3P-R—01M SUMP PUMP STOP PUSHBUTTON STOP
59 1 SPRECHER & SCHUH DL3~GRYW—EM WITH Ba9s—I3-24V—2W SWITCHBOARD ATTENTION ALARM ATTENTION ALARM
(YELLOW USED)
7 60 WATTMASTER KOBISH! 1B0K24—CLEAR PUMP WELL SITE ATTENTION ALARM
61 1 CUPSAL 56C420 THREE PHASE DUTLET 415vAC
- 62 2 CUPSAL 15 SINGLE PHASE OUTLET & RTU SINGLE PHASE OUTLET 240VAC/RTU LAPTOP SUPPLY
63 2 CUPSAL BP165D12 WITH 2 X BP165F FEET NEUTRAL LINKS NEUTRAL
64 2 CUPSAL BP165D12 EARTH LINKS EARTH
65 77 KUPPON SAK4 "G" RAL SWITCHBOARD TERMINALS
] 66 16  KLUPPON SAKR "DIN® RAL LINK TERMINALS —
68 3 OIN-T DILD LOCKDOGS CIRCUIT BREAKER LOCKDOGS ( AS CONSTRUCTED )
6 3 KUPPON EK2.5/35 (086106) AND PARTITION (013016) EARTH TERMINALS . "3
70 1 ABB MAGWASTER MAGNETIC FLOWMETER - PLOTTED U4 owe 800
5 2 1K POTENTIOMETER PUMP 1/2 MANUAL SPEED CONTROL SUPERCEDES DRAWING. No:~ E94-BM6000/AS REVISION D | checkeo DATE Zé o
\ .
P T oat Y A ATE ~, Y008 ALE Y —m = [texa e suLE w i)
PO B e = SO WO RE | smem [semsm | m Bm;bane wZ | CENTENARY HIGHWAY SWITCHBOARD PTe R
v [ am | e L IN CHARGE R. BOWRNG "’"N’o” - DRAWN HOTE 1 31299 SURVEY Mo FIELD BOOK @ 1 SEWAGE PUMP STATION SP19 EQUIPMENT AND DRAWING e AMEND.,
e Tosw S O i o). ﬁw LABEL SCHEDULE 486 /5 /7- HG006 A
A B | C D [ E - F T G | H | J
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A l B ] C I D ] E 4+ F G [ H 1 I J
7 - - N .
- /D |
30
60 430
2 NI, g = NOTES !
- 70, 80 753 755 80,70
1 | 1810 ! - =1 F + — | I’_ o - 30 1. EQUIPMENT CHASSIS SHALL BE BOLTED TO PICTURE 1
_ 3 { -!_—\ J I l — FRAME SUPPORTS AT SIDES ONLY
— - Lnucr i - 1 | P s 2. A MININUM SOMM AIR GAP TO BE PROVIDED AT TOP AND
_ 4 r ST L — BOTTOM OF EQUIPMENT CHASSIS TO ALLOW AIR MOVEMENT
L 60X60 DUC - H
SPACE TRANSFORYERS uul 3. EXTEND DIN RAIL FULL WIDTH OF EQUIPMENT CHASSIS
_ 5 A FOR g g E . cuBtcL FIELD INTERFACE TERMINAL DIN RAIL ALLOW 20% ADDITIONAL
L | LIGHT LENGTH -
5 W - Ci‘ﬂ}é%%c - - - RN 4. DOORS SHALL BE HELD OPEN BY DOOR STAYS
- 2 RTU 3 PROTECTION [ T 1 & S. DOOR LOCKS SHALL BE SELECTRIX SEMIFLUSH SWING HANDLES
, S 1R -] ] ] TME WITH BCC. LOCKS
- 3 DDUD Test 6. FOLD DOWN RTU TRAY TO BE REMOVABLE TO ALLOW
v i \ BLACK ] — DICUNENT HOLDER EQUIPMENT CHASSIS INSTALLATION AND REMOVAL
2| -° RTU GPD 60 X 60 DUET POTENTIAL FUSES 1 - 0 STATIIN LOG 7. GLAND PLATES TO BE 6MM THICK BAKELITE 2
8 RTU P TERMINALS < - 60__ = 1 [ P— 8. SEGREGATION DF SEQGEB METER AND CT COMPARTMENTS 7O BE
9 2 1 I = OBTAINED USING PERFORATED 316 S.5. SHEET 70 ALLOW
I%L%ﬁr 25? 60 X 60 DUCT SERFORATED METAL | {2 MAXIMUM POSSIBLE AIR FLOW
_ 10 ANED TER':!IN ALS EEL RO o DIA. 9. DOOR INSULATION TO BE 25MM THICK FIBERGLASS THERMAL
MAXIMUM POSSIBLE INSULATION
- ﬁ MAIN Pt o _— DOCUMENT HOLDER -
1 | KRR H NEUTRAL - g FOR 10. THE SUNSHIELD TO BE 1.6MM THICK 316 S.S. SHEET.
- W “-*“ LEVEL MAIN 3 g:l‘TfWD 30MM LONG S.S. STANDOFFS TO BE MOUNTABLE FROM INSIDE
2 60X60_DUCT TRANSHITTER EARTH DN 20D THE CUBICLE BUT WELDED TD THE SUNSHIELD.
! p Z PRESSURE THE TOP SUNSHIELD TO BE SUPPORTED BE 316 S.S. ‘Z*
@!‘—i‘ﬁ | TERMINALS A | E:I (] masariee SECTIONS WELDED T THE TOP OF THE CUBICLE AND BOLTED
13 60X60_DUCT soxe0_oucT| /]| IENR TO THE SUNSHIELD
3~ M Vi M M -‘ 8 1 11. EQUIPMENT TO BE MOUNTED NO LOWER THAN 200MM ABOVE 3
7 —on - — — CUBICLE FLOOR
14 “4— 7 !
- o MOUNT EARTH & NEUTRAL BARS \FIT NEOPRENE GASKET BETWEEN TAL TAGS FOR BOLTING | 12, THIS DRAWING HAS BEEN PRODUCED FROM
s 0 | ON SIDE EQUIPMENT CHASSIS | SWITCHBOARD AND PLINTH @lrcununm TO CONCRETE o 2 2 DRg\SJ]MS No- E94-BM6000/A6 REVISION C. ez
§ s  — SECTION “C*
FRONT ELEVATION (WITHOUT DOORS REAR ELEVATION (WITHOUT DOORS) (WITHOUT EQUIPMENT)
17
30
_18 43 595 , 1o 440 o 465 'i45 13y 830
_|_‘| - - - ,’ ‘
4 19 o_. ,; —T I 1 T I I n _'_,ﬁ I — T T —_ . ~ S 4
p— . —
20 | | L S10 o e 525 ' H bl 640 f m T;_ﬂ § T /: - —_
— — . MINIMUM SOMM GAP [~
== = B 4,'-'4 ~H feL= 385MM wIDE RT7 8 FOR AR MOVEMENT | ] FOUD DOVN TRAY
=3 ——EXTENDING FULL FOR RTY LAPTOP
2 g | 630 _]| | 635 | H § wioth oF (HELD IN HOR
i (S N REMOVABLE PANEL EQUIPMENT CHASSIS g POSITIIN BY TwO
| - 2 || I\ /mwm: PVC COVERED
— ai| 4| l__ " FOLD DOWN TRAY NS.
L‘___f FOR RTU LAPTOP PC. L 8 TRAY TO BE
N }——LL _— LH 1 By 1 HELD IN VERTICAL
(=4
- T ez —— s
5] 2 __I 570 80 330 80!_ 660 | , = - % 5
© DODR SVITCH  DOOR SWITCH DOOR SWITCH g ¥
25 AT TOP AT TOP AT TOP
SECTION ‘A’ (WITHOUT EQUIPMENT> SECTION “B” (WITHOUT EQUIPMENT)
_ 26 15 1
) 7
-2 ( S Wl HINTHUM SOMM_GAP X
FOR AIR MOVEMENT
! 28 EXTENDING FULL
| _ wIDTH OF
L1 EQUIPMENT CHASSIS
_29 : r
6 i L, .
_30
_n L ) Y
: DOOR S5 J| {\pooR 4 J AL e 10 SECTION “D
L1 32 g g g g r - ==]  BE MOUNTED ON (WITHOUT EQUIPMENT) -
DOOR CENTRE LINE
_33
_ 34
7 ] . 7
_35 @ ‘
' n HINGE F__F]n— ,
_. 36 N
DODR 1 DAOR 2 DOOR 3 | oom 6 | \ooor 7 DOR & ) “ q
- 7 14 6'__ L” z
L] P
VIEW 0OF FRONT DOORS <(WITHOUT HINGES) VIEW_0OF REAR DOORS <(WITHOUT HINGES) C AS CONS j
_% - DOOR RETURN DETAILS TRUCTED __
PLOTTED € &/00
_ 39
SUPERCEDES DRAWING No:- E94-BM6000/A6 REVISION C | cheexen
8 i
4 "YDRECTOR OF WE Y NAKE DATE o, Y008 ALE Y . PROJECT TTLE suu NTS - . 9 8
D X PS. * 1 oF 8 SHEETS
mem ~5RE DESIGN MOTER AL [ 3-12-99 A0 ALE | smiGo? SHEET STE M B EE CENTENARY HIGHWAY SWITCHBOARD
T TEOISE. IN CHARGE R BOWRNG W DRAWN NOTE 2 3-12-99 SURVEY No. AELD BOGK - SEWAGE PUMP STAT'ON SP19 CUBICLE EONSTRUET]ON DRAWING N AMEKD,
Nno. VH | R ESE - [3] w woteny  RTEQ N0 DATE KD Brisoane ity | SURVEYED AH. DATIM ﬁ & GENERAL ARRANGEMENT 486/5/7 HG007 A J
A T B I C I D I E F l G l H l J
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-

-
_ 1
-2 SWITCHBOARD
1] _s _+@s) CONSTRUCTION NOTES
4
O ——————
CONSTRUCTICN
5 = Cublcle to be of 1.6mm thick Grade 316 Stahniess Steel EB firish sheet folded, s
- O O O O [- fully welded ot Joints, stiffened where necessary to form o righd NOTES'
— .. Veather and vermin proof PUnth mounting enclosure, 5?;-:5 tolA$l939 -
- d Panels to be 20mm thick Zinc Anneal sheet fol fully
_6 o o 0.0 ve9ed % Jonts and sWFFened where necessary, 1. THIS DRAWING HAS BEEN PRODUCED FROM
\% s Door ““t‘s ::-«b.t?::hgg bys:s':‘n:"m:ol framing. DRAWING No:- 1006-0353 SHEET 2 REV'N 3.
o — - F Lol od
7 Q . ] FE‘Z";E lfgm Llﬁs t? t:'p(“a ofwthet%\::clel. " 2. MANUAL SPEED CONTROL POTENTIOMETERS
- » nn thick bokelrte gland plates cu s In Base of cubicle.
D [:] 1 Mt Con thik baketiie glond plates to cu FOR PUMPS ) AND 2 TO BE INSTALLED.
= Meter Ponet t0 be double hinged 6mm thick lominated phoenelk resin
2 - 8 ghyer- \ L] FH catch stays to doors and hinged paneis to allow minwum opening of 110°
noe Ay - T @ ) @ (Doors with external heat shields to open to 90m),
ol o1 - SOt memD ] Rear of Hn Panels to be shrouded to P21 of AS 1939,
[ » Fit 6nn ear studs to doors, hinged parwls and cublcle for earth continuly.
— » FK one drawving holder and one log book holder to the Rear of Door
No.l os shown on Gereral A ement Drawing,
i L] FH cne Legend Card Holder ront of hhoed pnml No2.
_10 n Ternination schedule to be m.nt'd on Hrged 1o show terainals ond their
connections. Schedule to be covered by ar Perspex sheet of A4 size.
. = Allow 20X spare terninal rol for future.
— - ToAE |
O @] PAINTWORK - CUBICLE (EXTERNALD
— \.. ® Grind smooth all welds, descale, degrease and acld dip
12 .
—_ PAINTWORK - PLINTH
o 0O D ~~ = Plnth to be 130 X 30mn x 6mm Mid Steel Channel
13 I~ » Grind smooth oil weids, duscole and degreose and Hot Dp Gatvanise.
_ 14 O O""- - Grind smooth cll weids, descale ardd degrecse, Flnish with electrostatkally
applled, oven cured, polyester Powderkote to colour white. X
' | = - SRR - i pee e e
- : HINGES - DKIRS
r * u  Lowe b Fletcher CP Uft off Type KIS.
- ' HINGES - HINGED. PANEL
- u  Lowe & Fletcher CP Uft off Type KIS.
-1 = Selectrix 1107SSC04 handle (2 off).
= Selectrix 1107-Ué 3 Point CAM < off)
L Emko 3 Point Locking Bars (2 off),
18 [ SEQEB Lockwood No 234B 45mn brass pin tumbler padiock (2 of f.
4 % Selectrin LG7SSCU3 Handle (6 off),
19 » Selectrix 1109-77V Barret Lock (6 off).
d L] Setectrix 1107-U6 3 Palnt CAM (6 of f)
L] Enka 3 Point Lockdng Bars (6 off),
_2 o S LOCKS, = HINGED PANELS
- EMKA 1000-u43 housing whth 1000~ul42 slotted (nsert and 1000-25 Tongue ond seal
N
2 HINGED PANEL Not HINGED PANEL No2
n Internal tobels to be V-B-W (except MAIN SWITCH ordd WARNING labels
which are to be R-V-R) traffolyte nscribed as shown In label schedute.
22 Hoin Switch labels’ letter size to be 10mm, compartment lobels’ tetter size
_ 1o be 10 and remainder lobels’ letter size to be 4rm
VIEW OF HlNGED PANEL Internal labels to be secured with M3 Chrome Plated metal threads.
External lobels to be secured with M3 316 Grade Stolless Steel metal threads.
23 (WlTHOUT HINGES) (SCALE 1 :5) = Where Switchboard wiring obstructs labels mounted on equipment chassis the labels
- shall ke mounted on duct Uid and the Ud secured by o single cable tle at one corner,
S| _2 WIRING
All ‘wiring to be PVC V73 600V Grade. Control and Instrumentation wiring
to be minkwn 13mn2 tined flexdble copper conductors colour coded as shown below,
25 nunbered ot eoch end and terainated by use of metal ferrules or crimp lugs.
- Power wiring to be minlmum 25mA2 multistrand copper conductors phose
colour coded as shown below.
26 Wire numbering system shall be Grafoplast.
- COLOUR CODE
— Phase wiring <A, B & C) - red, white ond blue
27 Voltneter and current transformer connections - red, vhite, blue and BLACK,
d 240V control active - white
Thermdstors ard no volt contacts - or
240V neutral - black
— 28 24V ELV positive - grey
24V ELV negative - arey
XV A CURRENT Intrinxically safe wiring - blue
29 . TRANSDUCERS Earth - preen—yellow
6 - PHASE FAILLRE RTU
RELAY - _4 POVER SUPPLY
0 FLOVAETER f. ‘TERMINALS 133, 134, 233, 234 THERMISTORS - DD NOT TEST ABOVE 22v*
hand SPARE
= - — - - 4mrm R-W-R
THREE PHASE SPARE. - Fi Adjacent to Termimal Strp
31 OuTLET — -_l S 2. ‘SP19° - 20mm V-B W 316 Stalnless Sml Fit to Door 2, labet
- SPARE dinensions 130mm
3. ‘DANGER 415V’ &n R-V-R 316 Stainless Steel Fit to Door 2, label
240v GPD dinensions 120mn x 15mn.
— 32 PUP VELL — 1 oxvax 4, 'SUPPLY AUTHORITY METER PANEL’ 10mm V-B-W 316 Stalnless Steel Flt
P ot to Door 4, label dimenskons 300mn x 20mn
RTU LAPTOP — - ‘PLEASE CHECK THAT THE’ )
33 B “STATION IS IN REMDTE" ) - Sihgle Label Bam V-B-V 316 Stabhless Steel
- SVITGROARD ‘MODE BEFORE LEAVING SITE* )  FHt to Door 2, label dinensions 2i0mm x G0ne.
LIGHTS - —— - Ll'jl?mfw mthdmtf;nr door/cubicle connectlon
CATHIIIC - te be re-inf 25mn X tal sir|
_ 34 PROTECTIIN L ] AP N2 drlllrdptl::d t:?s;o:o 1t Ere Polea Tr0 Yith brn netal srips
7 PO VELL - Fitting holes for gland plates to be spaced ot o maxirw of 130mm apart.
VENT FAN - Gland plate openings to be sealed with 25mm wide neoprene gaskets
35 lued to the Switchboard
— - unshields to hove rounded corners with all edges turned in ~
__ 36
— - DISTRIBUTION BOARD LEGEND(N.TS.)
Y (" AS CONSTRUCTED )
- )
PLOTTED 4‘7¢ % wr 8/00
39 /7 >
- SUPERCEDES DRAWING No:- 1006-0353 SHEET 2 REV'N 03 | checkep ﬁqé; é DATE %2 J
4 DIRECTOR OF DATE i NAME DATE 108 ALE Y TTE B
PO. & PS. yort SCALE  NTS N 8 OF B SHEETS
} Pat o | el [ s IO TE_ | o [semr s | w Bm, E’ CENTENARY HIGHWAY SWITCHBOARD :
ﬂ W% | AS OSTRKTD SSE IN_CHARGE RBowRWG  2/1/%) DRAWN NOTE ¢ 312-99 SURVEY No. | FIELD BOOX ] - SEWAGE PUMP STATION SP19 CUBICLE CONSTRUCTION DRAWING N AMEND.
o | i | oeowisaE | SUPERVISING RPEQ NO.  DAE —— : ﬁ
e RO S AENGINEER ROTE 1 JLC?EDKYD mem(ﬂu@m AH DATUM </.L & GENERAL ARRANGEMENT 486/5/7_HG008 A y
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1 C ]

A [ B l C T D ] E & F G H J
r . TN
(10641657 1)
: : EQUIPMENT SCHEDULE EQUIPMENT SCHEDULE
1 MEM PART NO DESCRIPTION Qry MEM PART NO DESCRIPTION ary 1
1 | 488/5/7 16010 A 11 | WIRING DAGRAM REF 51 | 300-502/11 ] cABLE AssEMBLY — DIM 1
L__J:J o 2 WTG PLATE 1 52 | 300-504/4 CABLE ASSEMBLY - RTM/FIELD 1
— 3 FRAME 1 53 | 300-504/5 CABLE ASSEMBLY - RTM/FIELD 1
4 | 4001477 HINGE 1 54 | 300-501/10 CABLE ASSEMBLY — AM 1 .
}_1 3 DOCUMENT POCKET 1 58 . .
— 8 PERSPEX COVER 1 56 | 300-508/3 CABLE ASSEMBLY — DOM/RTM 1
? 7 | 400-1449 CARD FRAME ASSEMBLY 1 57 | 300-508/4 CABLE ASSEMBLY ~ DOM/RTM 1
=== _"L_,"—E— 9 8 | 400-1295 POWER SUPPLY UNT PSU-11 1 58 SCREW M3 X 6 PAN HD. M.S. ZINC PLATE 1D
- ; 56 9 | 400-1477 GA BATTERY BOX ) 39 SCREW M4 X 8 PAN HD. M.S. ZINC PLATE 8
4 10 | 400-1477 LABEL 1 50 SCREW M4 X B PAN HD. M.S. ZINC PLATE T ?
e 67 11 | 400-1477 DUCTING 1 81 SCREW M4 X 10 PAN HD. M.S. ZINC PLATE 4
+ 12 { 400~1477 DUCTING 8 82 SCREW 5/32" WHIT X 3/8° CH HD. M.S. ZINC PLATE 2
i 72‘ 13 | 400-1481 DUCTING 1 63 WASHER M3 NYLON 8
s RIE 14 | 400-1482 DUCTING 1 64 WASHER M3 PLAIN EXTRA LARGE M.S. ZINC PLATE 2
r T— 15 | 400147971 RAIL 4 85 WASHER M3 INT. STAR C.S. ZINC PLATE 2
I . 18 400-1470/2 RAIL 1 68 WASHER M4 PLAIN M.S. ZINC PLATE 52 e
17 | o1Psest PUSHBUTTON SWITCH *NHP' 1 87 WASHER M4 INT. STAR C.5. ZINC PLATE 28
. 18 | 82-11-480-16 1/4 TURN FASTENER 'SOUTHCO' 1 8 WASHER M6 PLAIN M.S. ZINC PLATE 2
ABOVE ITEMS ARE TO BE SUPPLIED LOOSE 19 | 82-35-309-56 RECEPTACLE "SOUTHCO' 3 60 WASHER M8 INT. STAR C.S. ZINC PLATE 2
3 @m 2 @ FOR FITTING TO THE SWITCHBOARD DOOR 20 | 82—46-101-39 WEAR WASHER "SOUTHCO' 1 7 WASHER 5/32 INT. STAR C.S. ZINC PLATE 2
21 | 82-32-201-20 RETAINER *SOUTHCO' 1 n NUT M3 HEX M.S. ZINC PLATE 2
PART V'E\i vg;g SRVEIL:JSVEFSAME RADIO 22 |eso RUBBER BUFFER 'MACAN' 2 72 NUT M4 HEX M.S. ZINC PLATE 8
23 | 701-300-589 DCM~105 1 73 NUT M6 HEX M.S. ZINC PLATE" ol
24 | 701=300-570 = PM—121" - - 1 74 LOCKTIE 242 AR
k 25 | 701-300-352 CIM—107 1 75 | 400-1480/12 LABEL 1
@ @)@9 @ 28) (32 (8) (8129(2) o Trorsose oo A o ||
@ 27 | 701-300-508 ooM—102 2 77
2 28 | 701-300-382 AM-105 1 78
AR 7 / 20 | 701-300-381 RTM=101 2 79
@ Er_ga 30 | 1006-0120 AC TERMINALS 1 80
== .
4 4 ===l 31 | TC-9000R RADIO TRIO 1 81
e — £ — 32 | 701-300-303 AOM 1 82
\ ,—! @. r//@ 33 [ 1006-0109 AOM FIELD TERMINALS 83
| o / : B4
T mt M @ - .
H_ . X " 3 5 _Pl
I h " @ 37 | xR/24-12 DC-DC POWER SUPPLY "POWERBOX’ 1 87
7 | } } ] ] ] ] } u/‘ 38 [AS12/18 BATTERY 'SONNENSCHIEN' 2 88 \
@ L ) sl 39 |Braoarz 12 WAY EARTH BLOCK ‘CUPSAL’ 1 89 ; :
4 = L A /@ ] 40 10080110 DM FIELD TERMINALS 2 9 1T 1 v
@ . ’ = 41 | 1008-0102 DIM FIELD TERMINALS 1 91 )
S + ‘ — 42 | 1008—0104 DOM FIELD TERMINALS 2 92 S
. 73 B 43 | 1008-0109 AM FIELD TERMINALS 1 93
37 0l 16 44 | 1006-0105 COMMON TERMINALS 1 94
@ @ @ 45 | 1006—0113 POWER TERMINALS 1 95
4 WITS ] @ 2 46 | Ews/038356 END BRACKET 'KLIPPON' 10 98
— - 47 | 300-510 EARTH STRAP 1 a7 T
4 @ OIM 1 1 OlM 2 2 48 | 300-388 CABLE ASSEMBLY — CM/TRID 1 98
‘ BGC ' @ 2 49 | 300-502/5 CABLE ASSEMBLY — DIM 1 99
g @ 50 | 300-502/10 CABLE ASSEMBLY - OIM 1 100
| [8]
‘ E oM 3 ﬂ @ 6
@ = MITS g
@ T AM 1 m AOM 1 . 15 _
4 NOTES:—
- BCC @ % THIS DRAWING HAS BEEN PRODUCED FROM |
@ @ 8 DRAWING No:- 1006-0353 SHEETS 1& 2 REV'N 3.
e i; @ 2. ALL ITEMS IN THE AREAS DELINEATED BY
ﬂ DOM 1 l DOM 2 42 ) REVISION CLOUDS ARE NEW MODIFICATIONS.
] ] 67)
: MITS @ 8
7 10 ° / = — ° () 7
® D &
69 * J
€9 €969 (96239  @7636973 (—_AS CONSTRUCTED )
3 187718 8 2 T2 2 2 e <
PART FRONT VIEW PLOTE 5 oare_&/20
5 DETAILNG TERMINAL LAYOUT SUPERCEDES DRAWING No:- 1006-0353 SHEETS 1& 2 REV'N 03 CHECKED L7 oS DATE%Q J
\ 7 8
4 _YORECTOR OF DATE a NAME DATE - Y08 FLE g —~— - Y PROECT TITLE Y. N
L ks B T poorr am _[smmsm | n | Brishane S== &=z | CENTENARY HIGHWAY R.T.U. e N vy e
T [ | mommmaE R S O R [ TN SR o 7LD ook Water f«#-—’ Z | SEWAGE PUMP STATION GENERAL ARRANGEMENT ORAVING e e
Lnno. u':g m%m— i J@}umamsa ¢ NOTE 4 ’ :  \GHECKED Brisbane ti?yJSULMYED AH. DATUN \ . ﬂm JL486Z5/7—HGOOQ AJ
A I B 1 C D 1 E F | G | H I J
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S 5 T C T 5 [ e B P G T " T T 3

. e om e CARD FRANE
8 g 3 5 PH [ 1 H 3 4 5 § 1 ] [
1 m I + | - I‘é] pLB2 | l PLE3 [ PLB PLBS PLBS PLBY pLBS PLBY prLaw pLBN [ mez—| .
1 o o DMt Din D QoK1 aowz Awn AQN
- - E '
300-588 300-582/% 300.508/3 300-581/10 )
— \1.- é =] ‘ {3e0-502/9 (300-502/11) (300-508/4 ) {3IH-58311) . j r——
2 2
1
—‘ SKA 4 SKA [—
PLA ] [+]# ) PLA | arz I
RTH 2 RTH2 ' SHT.Z
18 PLO ] 18 PLD 1 11 PLL 1 " PLD 1
3 SKC SHD 3.
——
e ( 7 (
L
4 ) 4
k] D3 ;] AOME
2 DOH1
iy 8 o GND L @D o hom
" wa s [ N "VE QJ‘} ACH1 B
+ oM = O Bu—‘ L +Y¥E . AOM1 % _p
]
= — 4 HJ:—CE}{——:%—-—\ REFER TO
+ O:OC! 1 s D o3 DWG Ho:-
=D LU - WA T S Y7
5 = N T D — _&5& HGOES 5
E + 2 L 2+ + 7
REFER T0 REFER T0 —(=0 REFER T0 —(=D— N
DWG Nei- DWG Nai- ’—_...(]:)C! 3 E;{EN;'- F“.%'_—_Q:DT_“
B4SSIT- [LLTTEE A N
=D — (=D
Hm? HGoOY HGR02 N - o
| H ! st
] : ) 5 it | : -
——ag o] 0 s
6 L oMY 3 14 & Al ' 2 DOH? 1. WIRING BETWEEN AlM's/COM’s TERMINALS 6 !
SHOW TYPILAL WIRING. :
ie. EXTERNALLY POWERED CHANNELS 0 & 15 ;
T oL L e o Am w7~ t o2t 7oy £eH INTERNALLY POWERED CHANNELS & |
N AT .
o toti= ) vr FOR ACTUAL INTERNAL POWERED CHANNELS
'_ N S REFER TO THE LIST BELOW:- | |
L [ BAT L0 + A | ) L o+ + AIMI/COMY - 4, S
=D - | N m@_ N ALL OTHER CHANNELS ARE EXTERNALLY
N 1 Lr_,—mo::c:ﬁ:xr i . i POWERED.
N B ey = W A g+ 3 s+ /A i 2. THIS DRAWING HAS BEEN PRODUCED FROM
7 I — g N RO S £ OWG Nos. DRAWING No:- 1006-0553 SHEET 1 REV'N 5. 7
2 =D+ ' B O vk waoos 3. ALL ITEMS IN THE AREAS DELINEATED BY
. RIFER T0 i i REVISION CLOUDS ARE NEW MODIFICATIONS.
[-E
i AB4/5/T- 6+ ~8 |
£ as=p-t HGo SEENOTE 1 Bt eyt
- % : N =
— —t—— b i / W e
(___ AS CONSTRUCTED )
@e ) ‘ PLOTTED TE 6’/);
o . SUPERCEDES DRAWING No:- 1006-0553 SHEET 1 REV'N 05
o CHECKED DATE Q’?ég_
18\ '
. jﬁ‘?ﬁg T Y RAME WATE ~ Y8 FILE Y PROKCT (i T“M NTS PR 8
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