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1. Safety Requirements 
 

CAUTION: These instructions should be read 

completely prior to installation of the equipment. A copy of 

these instructions should be retained on file for future 

reference. 

WARNING: Electrical shock hazard. Disconnect ALL 

power sources when installing or servicing this equipment to 

prevent electrical shock or equipment damage. 

 

This pump set is intended for boosting pressure of water or other suitable HVAC 

media (Single Point Discharge pressure, ΔP or ΔT control). It is not intended for 

hazardous, corrosive, or flammable liquids and is not certified as a fire protection 

device. The Booster must not be operated until all piping and/or electrical 

connections are in place and piping connections have been checked for leaks and 

proper strain relief has been installed for all field wiring connections.  

Proper care and suitable equipment should be used to move and install this heavy 

equipment at the job site. Care should be taken when installing piping systems to 

avoid placing an excessive load on the pump or piping connections. Any external 

piping used to connect to the pump set may not rely on the provided headers and/or 

valves to provide support to field installed piping. 

Refer to motor installation instructions to determine proper terminal connections in 

order to obtain correct pump rotation. A copy of the motor wiring is printed on the 

motor nameplate(s). Motor rotation is checked at the factory but must be verified 

during installation. 

When the system piping is used as an earth bonding path for the building electrical 

services (check local codes), the booster should not be relied upon as part of the 

circuit. A properly installed bridging connection should be provided. 

If electrical connection is to be made by using any means other than rigid conduit, 

proper strain relief must be provided (min 100N tension). 

The pump set should be installed according to all applicable local electrical and safety 

codes using appropriate size wire and suitable over current protection. Circuit 

breakers are not included as part of the package and must be provided by the 

installing contractor, and installed external to the booster (i.e. remote circuit breaker 

panel). Careful attention must be paid when sizing remote circuit breakers, as it is 

possible that all motors included in the package may run simultaneously even 

though the package was selected with a standby pump. 

 

 

 



 
 

WARNING: The product nameplate indicates the maximum 

pressure the components have been selected for. It is the 

responsibility of the installing contractor to install an 

appropriately sized pressure relief valve to ensure that the 

nameplate ratings are not exceeded. Failure to follow these 

instructions could result in injury, death or property damage. 



 
 

2. General Installation Requirements 

2.1 Receiving Pump Set 

Inspect for shipping damage immediately upon receipt. If a shortage or 

damage occurs, ensure that the issue is properly recorded on the bill of 

lading (BOL) and notify you Taco representative immediately. In cases of 

extreme and significant visible damage to the crate, do not accept 

the shipment. 

 

2.2 Installation Location & Orientation 

Install the pump set on the floor or suitable vibration isolation pad/base. 

Bolt Holes are factory pre-drilled onto the skid mounting flange at the 

bottom of the base for anchoring to the building structure or field-provided 

vibration isolation pad/base. The pump set should be located such that 

there is adequate space for inspection, maintenance or repair of the 

package. The pump set should be oriented such that access to the 

controller(s) and Variable Frequency Drives (VFD) is unobstructed. 

Additional head space is recommended to be provided for the use of a 

hoist or tackle for motor maintenance as required. 

 

 The pump set must not be suspended with piping, 

and no external loads shall be applied to the 

pump set (i.e. external piping loads). 

 DO NOT use the motor eye-bolts to lift the 

package!  

 DO NOT cover the motor or pump with insulation! 

 

2.3 Piping 

The pump set is provided with all connection tightened and is pressure 

tested at the factory. Prior to installing the pump set, check all 

connections for tightness to ensure nothing has come loose during 

transportation. 

Supply and Return connections to the package are to be connected to 

the header subassembly which is provided with a standard Victaulic 

grooved connection. Provisions for flexible couplings and vibration 

isolation of the header connections to the building system are the 

responsibility of the installing contractor, follow the project specifications 

to determine if this is an installation requirement. 

It is recommended that isolation valves (provided by the installing 



 
 

contractor) are installed on the header inlet and outlet in order to properly 

isolate the package from the building system in the event of maintenance 

or repair. 

A suitable check valve should be installed on the discharge piping 

downstream from the pump set as an additional backflow prevention 

measure.  

For domestic potable water pump sets, a double check valve assembly 

should also be present in the system as part of the incoming city water 

supply (installed upstream of the booster suction header). 

For packages with 6” diameter headers, the headers are supported to 

the fabricated base using piping clamps to secure the package during 

transportation. For packages with header diameters less than 6”, a 

formed base is used to mount the pumps and the headers will overhang, 

and it is the responsibility for the installing contractor to supply and install 

adequate pipe supports in the field during installation. 

If the system includes a thermal relief valve, piping from the outlet of the 

valve to drain is the responsibility of the installing contractor. Use rigid 

piping suitable to withstand the total pressure of the pump set (max. 

suction pressure + maximum pump deadhead pressure at 60 Hz/Max 

motor RPM). Ensure that the piping is rigidly secured to the building 

structure. 

 

WARNING!  

Failure to properly secure piping to the building 

structure could result in injury or equipment 

damage should the pump set discharge high 

pressure water through improperly sized, 

selected or secured pipe. 

 

 

2.4 Wiring 

This section details the various installation requirements for electrical 

wiring. Features that are offered but not standard are indicated as such. 

Refer to the pump set submittal to determine if the pump set was ordered 

with any additional options and follow the instructions accordingly. 

2.4.1 Power Wiring (Standard) 

Standard pump sets are provided with a power distribution block 

for a single point power input. The individual VFD’s are provided 

with fused disconnect switches, however a suitably sized circuit 

breaker is to be provided by the installing contractor and 



 
 

installed external to the booster in order to isolate the wiring 

between the power distribution block and the VFD input 

connection, in the event maintenance is required. The wiring 

diagram is included with the package in a pouch on the interior 

of the control panel. The wire sizing to the terminal block should 

be sized in accordance with all local codes and the National 

Electrical Code (NEC) or Canadian Electrical Code (CEC), as 

applicable. Field provided conductors must be copper rated at 

90°C sized for the load of all motors included on the package, as 

all motors may run simultaneously, regardless of operating 

sequence. 

2.4.1.1 Emergency Power Wiring (Optional) 

If the pump set was provided with emergency power, 

this will be indicated on the wiring diagram included with 

the pump set and will be listed in the pump set 

submittal. The emergency power option for a triplex 

includes a 120V control transformer complete with 

fusing, contactor(s) as required, and an external relay 

(C1) to switch between normal operation and 

emergency operation. By default, the pump set is 

provided with 120 VAC or a 24VAC relay; select the 

appropriate relay coil to be used based off the 

Automatic Transfer Switch (ATS) output signal. 

The relay for the control circuit is wired normally closed 

by default. When no signal to the control relay C1 is 

present, all VFD’s/Pumps on the package will receive 

power. When a 24 VAC or 120VAC signal is applied to 

relay C1, the contactor(s) will open and disconnect 

power to all VFD’s/Pumps except for the first pump.  

If opposite action is required, change the wiring 

connections on the terminals of the socket mount for the 

relay in order to change the configuration of the relay to 

normally open. 

The emergency power option for a duplex pump 

package includes a contactor (120VAC or 24VAC) as 

well as 2 terminal blocks for easy customer connection. 

When the contactor coil receives power all 

VFD’s/Pumps will be energized. Once the signal is lost 

the unit will go into emergency power mode which 

means only the first pump will operate. 

 



 
 

                          
                                                                              Figure 1: Duplex Emergency Power Panel  
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                                                                               Figure 2: Triplex Emergency Power Panel 

 

2.4.2 Controls Wiring 

Control wiring is factory installed and tested. Optional features 

that may require additional installation steps are listed below.  

 

2.4.2.1 External Interlock 

The terminals for external interlock are daisy chained 

between all drives so only one connection to the lead 

drive is required. If a low suction or high discharge 

pressure switch is included, the contacts from the 

switch(es) will be wired to terminals 19 and power 

3 Pole Fuse 

Holder 

R1 

Transformer 

C1 

Customer 

Connection 



 
 

(terminals 12 or 13) on the lead drive for a duplex. 

Triplex interlock is very similar however connected to 

terminal x58/1 and x46/1 on the extended relay 

attached to the third drive. The wiring to the switch 

contacts is wired such that in a high pressure or low 

pressure instance, terminal 19 (Duplex) or terminal 

x46/1 (Triplex) will get a signal for external interlock and 

the drives will be locked out, showing an “external 

interlock” fault.  

If a field provided device is required to be wired to the 

package to interlock the drives, it may be connected to 

terminals 19 and 12 or 13 (Duplex) or x58/1 and x46/1 

(Triplex), provided that the device does not consume 

power and consists only of a dry contact. If this must be 

installed where one or more pressure switch has been 

provided from the factory, the external device should be 

connected to the pressure switch(es) by wiring them in 

series together. It should be noted that because all 

switches/interlocks are wired to a single terminal, the 

drives cannot differentiate between which source is 

causing the interlock. If more specific operation is 

require contact your local Taco representative for a 

solution.   

 

2.4.2.2 Transducer Connection 

If a transducer was provided at the factory, it will be 

wired to the lead drive (VFD #1), to terminals 54 

(Feedback Signal) and 55 (Feedback Common Signal), 

and power (Terminal 12 or 13) as required. These 

terminals are daisy chained between all drives on the 

pump set so that all VFD’s receive the same signal.  

By standard, the drives are configured for a 0-10Vdc 

signal and the sensors used are 0-10V. However, 4-

20mA is available as an option upon request. 

2.4.2.3 Communication Wiring 

Terminals for communication via Danfoss supported 

communication protocols are 68 and 69. These are not 

daisy chained at the factory due to variances in building 

automation systems. Based off project requirements, 

Building Automation Systems (BAS) may be connected 

to the lead drive (VFD #1) and these terminals daisy 

chained together between all drives on the package, or 



 
 

each VFD may be connected to the BAS individually. 

2.5 Pump Startup 

The pumps provided on the pump set are sized for application based off 

the specification provided at the time of order. If the pump impeller 

(KV/KS or CI/FI Series) has a specific trim to it, it will be noted on the 

product nameplate.  

Once mechanical piping and power has been connected to the package, 

with the power turned off, the system may be filled with water. As the 

system is filling, ensure that no leaks are present in the piping. 

If the package is equipped with Franklin Electric VR pumps or if the 

pump has a bleed valves be sure to purge the air out of the system. VR 

pumps have air valves as shown below. Loosen this on all 2(Duplex) or 

3(Triplex) pumps and wait for water to exit the valve and re-tighten it. Do 

this before pressure is added to the system, this must be done every 

time pressure is released from the system.  

                            
                                                                                        Figure 3: Bleed Valve of a VR Pump 

 

Once the package has been filled and purged of air, power may be 

turned on. 

Motor rotation is checked at the factory but should always be checked by 

bump testing the motors to verify the direction of rotation. Refer to the 

labels on the pump for the correct rotation direction. If the motors are 

running in the incorrect direction, correct this by changing any two leads 

on the terminal connector that connects the motors to the VFD motor 

output. Repeat this process until it has been verified that all motors are 

rotating in the desired direction.  



 
 

 

 

 

 

2.6 VFD Programming 

2.6.1 Drive Controller Navigation 

The control panel drives are equipped with individual LCD 

screen and keypad assembly for navigation. The following is 

the button layout: 

GENERAL MENU ACCESS: 

The four menu access keys can be used to access 

parameters and various display states.  

        

STATUS: 

The menu access keys can be used to access parameters 

and various display states. The status key is used to scroll 

through the status screen which displays operating 

information.  

 

 

QUICK MENU: 

This menu allows access to “My Personal Menu” Which 

includes a factory pre-defined list of parameters that are to 

be used for package optimization. No additional parameters 

in the VFD programing should require changing (for most 

installations).  

 

MAIN MENU: 

The “Main Menu” button provides access to all parameters 

available in the current setup. This button can also be used 

for the following functions accordingly to navigate the 

parameter index: 

• Press twice: access top-level index 



 
 

• Press once to return to the last location accessed 

• Press and hold: direct access to parameter number 

 

ALARM LOG: 

The “Alarm Log” shows a list of the last 10 alarms and 

current warnings.  

 

NAVIGATION KEYS: 

The navigation keys allow for entering and exiting parameter 

indexes and entering values/choices as required. The cancel 

button will cancel the last change made on the current 

display screen. Please note: if a parameter is changed and 

the screen is exited, the cancel function will not work. Press 

the “info” button at any time when hovering over a value to 

display a definition of the parameter/menu option. 

The following table shows the function of each light: 

               



 
 

OPERATION KEYS: 

Operation keys control the enabling of manual/auto mode. 

The Hand-On Key allows for the enabling of manual local 

control. This disables all on board programming and allows 

for user defined speed control. The Off button stops the 

motor and disables on-board controls however, the drive 

remains powered on. This is used to make changes on the 

LCP that cannot be made while the motor is in operation. 

The “Auto-On” function enables on-board 

programming/remote serial inputs to control the drive 

function. The reset button is used to manually clear alarms. 

                    

2.6.2 Sequence of Operations 

Upon startup, all pumps turn on and modulate to achieve 

the designated set-point. Once the set-point is achieved, 

pumps will stage off starting with pump 3 (Lag 2) [If 

Applicable], followed by pump 2 (Lag 1) and pump 1 (Lead). 

This is controlled by the “Sleep Mode” feature. Each pump 

will enter “Sleep Mode” upon operating at its specified 

minimum speed for the specified amount of time. These 

conditions are field optimizable. The pumps will stage on 

one by one as demand increases.  

In addition to the pump staging, the “Lead” pump will switch 

to the next one in line every 24 hours. This ensures that 

each pump records the same operating time to increase the 

lifecycle of the package. 

In the case of an alarm/trip/failure of a pump on the 

package, the next pump in line will take over as “Lead” to 

continue package operation. 

  



 
 

2.6.3 General Settings  

This section lists the different parameters that are 

factory set for both the Duplex and Triplex Boosters. 

2.6.3.1 Duplex 

Below is a chart for the factory settings on a duplex 

booster unit. These parameters are changed by Taco. 

Highlighted in the chart are job specific and change 

depending on customer needs. 

 
ID Name Setup 1 Setup 2 Factory Setup Units 

1 Language English English English   

3 Regional Settings North America North America International   

510 Terminal 18 Digital Input Start Start Start   

511 Terminal 19 Digital Input No operation No operation No operation   

20 Display Line 1.1 Small Reference [Unit] Reference [Unit] Reference [%]   

21 Display Line 1.2 Small Feedback[Unit] Feedback[Unit] Motor current   

22 Display Line 1.3 Small None None Power [kW]   

23 Display Line 2 Large Frequency Frequency Frequency   

24 Display Line 3 Large Display Text 1 Display Text 2 kWh Counter   

37 Display Text 1 Taco Lead Taco Lead     

38 Display Text 2 Taco Lag Taco Lag     

10 Active Set-up Multi Set-up Multi Set-up Set-up 1   

12 This Set-up Linked to Not linked Set-up 1 Not linked   

501 Terminal 27 Mode Output Output Input   

515 Terminal 33 Digital Input Set-up select bit 0 
Set-up select bit 

0 
No operation   

530 Terminal 27 Digital Output No alarm No alarm No operation   

540 Function Relay No alarm No operation Alarm   

540.1 Function Relay Control Ready Control Ready Running   

1300 SL Controller Mode On On Off   

1301 Start Event Digital input DI32 Digital input DI32 Start command   

1302 Stop Event Logic rule 0 Logic rule 0 Drive stopped   

1320 SL Controller Timer 24:00:00 24:00:00 00:00.0   

1320 SL Controller Timer 0:00:02 0:00:02 00:00.0   

2000 Feedback 1 Source Analog Input 54 Analog Input 54 Analog Input 54   

2003 Feedback 2 Source No function No function No function   

2006 Feedback 3 Source No function No function No function   

2012 Reference/Feedback Unit psi psi %   

2013 Minimum Reference/Feedb. 20 20 0 % 

2014 Maximum Reference/Feedb. 200 200 100 % 



 
 

ID Name Setup 1 Setup 2 Factory Setup Units 

600 Live Zero Timeout Time 5 8 10 s 

601 Live Zero Timeout Function Stop and trip Stop and trip Off   

620 Terminal 54 Low Voltage 1 1 0.07 V 

621 Terminal 54 High Voltage 10 10 10 V 

622 Terminal 54 Low Current 4 4 4 mA 

623 Terminal 54 High Current 20 20 20 mA 

624 Terminal 54 Low Ref./Feedb. Value 20 20 0   

625 Terminal 54 High Ref./Feedb. Value 200 200 100   

626 Terminal 54 Filter Time Constant 0.001 0.001 0.001 s 

627 Terminal 54 Live Zero Enabled Enabled Enabled   

2021 Setpoint 1 90 0 0 % 

2081 PID Normal/ Inverse Control Normal Normal Normal   

2083 PID Start Speed [Hz] 0 0 0 Hz 

2093 PID Proportional Gain 4.79 4.79 0.5   

2094 PID Integral Time 2.06 2.06 20 s 

315 Reference 1 Source No function Pulse input 29 Analog Input 53   

316 Reference 2 Source No function No function Digital pot.meter   

317 Reference 3 Source No function No function No function   

502 Terminal 29 Mode Output Input Input   

513 Terminal 29 Digital Input No operation Pulse input Jog   

531 Terminal 29 Digital Output Pulse output No operation No operation   

550 Term. 29 Low Frequency 100 0 100 Hz 

551 Term. 29 High Frequency 100 5000 100 Hz 

552 Term. 29 Low Ref./Feedb. Value 0 0 0   

553 Term. 29 High Ref./Feedb. Value 100 100 100   

563 Terminal 29 Pulse Output Variable 
Output freq. 0-

100 
No operation No operation   

565 Pulse Output Max Freq #29 5000 5000 5000 Hz 

412 Motor Speed Low Limit [Hz] 20 45 0 Hz 

414 Motor Speed High Limit [Hz] 60 60 50 Hz 

2222 Low Speed Detection Enabled Enabled Disabled   

2223 No-Flow Function Sleep Mode Sleep Mode Off   

2224 No-Flow Delay 5 10 10 s 

2240 Minimum Run Time 10 10 10 s 

2241 Minimum Sleep Time 10 10 10 s 

2243 Wake-up Speed [Hz] 20 55 0 Hz 

2244 Wake-up Ref./FB Difference 10 0 10 % 

2245 Setpoint Boost 5 0 0 % 

2246 Maximum Boost Time 60 60 60 s 

1340 Logic Rule Boolean 1 Digital input DI32 Digital input DI32 FALSE   

1341 Logic Rule Operator 1 NOT AND NOT AND DISABLED   



 
 

ID Name Setup 1 Setup 2 Factory Setup Units 

1342 Logic Rule Boolean 2 TRUE TRUE FALSE   

1340 Logic Rule Boolean 1 OK Key OK Key FALSE   

1341 Logic Rule Operator 1 AND AND DISABLED   

1342 Logic Rule Boolean 2 Right Key Right Key FALSE   

1343 Logic Rule Operator 2 OR OR DISABLED   

1344 Logic Rule Boolean 3 SL Time-out 0 SL Time-out 0 FALSE   

1351 SL Controller Event TRUE TRUE FALSE   

1352 SL Controller Action Start timer 1 Start timer 1 Disabled   

1351 SL Controller Event SL Time-out 1 SL Time-out 1 FALSE   

1352 SL Controller Action Start timer 0 Start timer 0 Disabled   

1351 SL Controller Event Logic rule 1 Logic rule 1 FALSE   

1352 SL Controller Action Select set-up 2 Select set-up 2 Disabled   

1351 SL Controller Event TRUE TRUE FALSE   

1352 SL Controller Action Start timer 1 Start timer 1 Disabled   

1351 SL Controller Event SL Time-out 1 SL Time-out 1 FALSE   

1352 SL Controller Action Start timer 0 Start timer 0 Disabled   

1352 SL Controller Event Logic rule 1 Logic rule 1 FALSE   

1353 SL Controller Action Select set-up 1 Select set-up 1 Disabled   

 

 

2.6.3.2 Triplex 

Below is a chart for the factory settings on a triplex 

booster unit. These parameters are changed by Taco. 

Highlighted in the chart are job specific and change 

depending on customer needs. 

 

 
ID Name Setup 1 Setup 2 Setup 3 Factory Setup Unit 

1 Language English US English US English US English   

3 Regional Settings North America North America North America International   

510 
Terminal 18 Digital 

Input 
Start Start Start Start   

511 
Terminal 19 Digital 

Input 
No operation No operation No operation No operation   

37 Display Text 1 Taco Lead Taco Lead Taco Lead     

38 Display Text 2 Taco Lag Taco Lag Taco Lag     

20 Display Line 1.1 Small 
Reference 

[Unit] 
Reference [Unit] Reference [Unit] Reference [%]   

21 Display Line 1.2 Small Feedback[Unit] Feedback[Unit] Feedback[Unit] Motor current   



 
 

ID Name Setup 1 Setup 2 Setup 3 Factory Setup Unit 

22 Display Line 1.3 Small Display Text 1 Display Text 2 Display Text 2 Power [kW]   

23 Display Line 2 Large Frequency Frequency Frequency Frequency   

24 Display Line 3 Large kWh Counter kWh Counter kWh Counter kWh Counter   

10 Active Set-up Multi Set-up Multi Set-up Multi Set-up Set-up 1   

12 This Set-up Linked to Not linked Set-up 1 Set-up 1 Not linked   

501 Terminal 27 Mode Output Output Output Input   

515 
Terminal 33 Digital 

Input 
No Operation Pulse input Pulse input No operation   

530 
Terminal 27 Digital 

Output 
Alarm Alarm Alarm No operation   

540 Function Relay No alarm No alarm No alarm Alarm   

540.1 Function Relay Running Running Running Running   

540.2 Function Relay No alarm No alarm No alarm No operation   

540.3 Function Relay No alarm No operation No operation No operation   

540.4 Function Relay No operation No alarm No operation No operation   

540.5 Function Relay No alarm No alarm No alarm No operation   

540.6 Function Relay No operation No operation No operation No operation   

540.7 Function Relay No operation No operation No operation No operation   

540.8 Function Relay No operation No operation No operation No operation   

1300 SL Controller Mode On On On Off   

1301 Start Event Logic rule 1 Logic rule 1 Logic rule 1 Start command   

1302 Stop Event Logic rule 2 Logic rule 2 Logic rule 2 Drive stopped   

1320 SL Controller Timer 24:00:00 24:00:00 24:00:00 00:00.0   

1320 SL Controller Timer 0:00:02 0:00:02 0:00:02 00:00.0   

1300 SL Controller Mode On On On Off   

1301 Start Event Logic rule 1 Logic rule 1 Logic rule 1 Start command   

1302 Stop Event Logic rule 2 Logic rule 2 Logic rule 2 Drive stopped   

1320 SL Controller Timer 24:00:00 24:00:00 24:00:00 00:00.0   

1320 SL Controller Timer 0:00:02 0:00:02 0:00:02 00:00.0   

600 Live Zero Timeout Time 10 10 10 10 s 

601 
Live Zero Timeout 

Function 
Stop and trip Stop and trip Stop and trip Off   

620 
Terminal 54 Low 

Voltage 
1 1 1 0.07 V 

621 
Terminal 54 High 

Voltage 
10 10 10 10 V 

622 
Terminal 54 Low 

Current 
4 4 4 4 mA 

623 
Terminal 54 High 

Current 
20 20 20 20 mA 

624 
Terminal 54 Low 

Ref./Feedb. Value 
20 20 20 0   

625 
Terminal 54 High 
Ref./Feedb. Value 

200 200 200 100   



 
 

ID Name Setup 1 Setup 2 Setup 3 Factory Setup Unit 

626 
Terminal 54 Filter Time 

Constant 
2 2 2 0.001 s 

627 Terminal 54 Live Zero Enabled Enabled Enabled Enabled   

2021 Setpoint 1 25 0 0 0 % 

2081 
PID Normal/ Inverse 

Control 
Normal Normal Normal Normal   

2083 PID Start Speed [Hz] 18 0 0 0 Hz 

2093 PID Proportional Gain 4.78 4.78 4.78 0.5   

2094 PID Integral Time 2.06 2.06 2.06 20 s 

315 Reference 1 Source No function Pulse input 33 Pulse input 33 Analog Input 53   

316 Reference 2 Source No function No function No function Digital pot.meter   

317 Reference 3 Source No function No function No function No function   

502 Terminal 29 Mode Output Output Output Input   

513 
Terminal 29 Digital 

Input 
No operation No operation No operation Jog   

531 
Terminal 29 Digital 

Output 
Pulse output Pulse output No operation No operation   

550 
Term. 29 Low 

Frequency 
100 100 100 100 Hz 

551 
Term. 29 High 

Frequency 
100 100 100 100 Hz 

552 
Term. 29 Low 

Ref./Feedb. Value 
0 0 0 0   

553 
Term. 29 High 

Ref./Feedb. Value 
100 100 100 100   

563 
Terminal 29 Pulse 
Output Variable 

Output freq. 0-
100 

Output freq. 0-
100 

No operation No operation   

565 
Pulse Output Max Freq 

#29 
5000 5000 5000 5000 Hz 

412 
Motor Speed Low Limit 

[Hz] 
20 35 45 0 Hz 

414 
Motor Speed High Limit 

[Hz] 
60 60 60 50 Hz 

2222 Low Speed Detection Enabled Enabled Enabled Disabled   

2223 No-Flow Function Sleep Mode Sleep Mode Sleep Mode Off   

2224 No-Flow Delay 20 15 10 10 s 

2240 Minimum Run Time 1 1 1 10 s 

2243 Wake-up Speed [Hz] 20 40 50 0 Hz 

2244 
Wake-up Ref./FB 

Difference 
10 10 10 10 % 

2245 Setpoint Boost 5 0 0 0 % 

2246 Maximum Boost Time 60 60 60 60 s 

1340 Logic Rule Boolean 1 FALSE FALSE FALSE FALSE   

1341 Logic Rule Operator 1 DISABLED DISABLED DISABLED DISABLED   

1342 Logic Rule Boolean 2 FALSE FALSE FALSE FALSE   

1340 Logic Rule Boolean 1 Start command Start command Start command FALSE   

1341 Logic Rule Operator 1 AND AND AND DISABLED   



 
 

ID Name Setup 1 Setup 2 Setup 3 Factory Setup Unit 

1342 Logic Rule Boolean 2 
Digital input 

DI19 
Digital input 

DI19 
Digital input 

DI19 
FALSE   

1343 Logic Rule Operator 2 DISABLED DISABLED DISABLED DISABLED   

1344 Logic Rule Boolean 3 FALSE FALSE FALSE FALSE   

1340 Logic Rule Boolean 1 OK Key OK Key OK Key FALSE   

1341 Logic Rule Operator 1 AND AND AND DISABLED   

1342 Logic Rule Boolean 2 Reset Key Reset Key Reset Key FALSE   

1343 Logic Rule Operator 2 OR NOT OR NOT OR NOT DISABLED   

1344 Logic Rule Boolean 3 
Digital input 

DI19 
Digital input 

DI19 
Digital input 

DI19 
FALSE   

1340 Logic Rule Boolean 1 OK Key OK Key OK Key FALSE   

1341 Logic Rule Operator 1 AND AND AND DISABLED   

1342 Logic Rule Boolean 2 Right Key Right Key Right Key FALSE   

1343 Logic Rule Operator 2 OR OR OR DISABLED   

1344 Logic Rule Boolean 3 SL Time-out 0 SL Time-out 0 SL Time-out 0 FALSE   

1351 SL Controller Event TRUE TRUE TRUE FALSE   

1352 SL Controller Action Start timer 1 Start timer 1 Start timer 1 Disabled   

1351 SL Controller Event SL Time-out 1 SL Time-out 1 SL Time-out 1 FALSE   

1352 SL Controller Action Start timer 0 Start timer 0 Start timer 0 Disabled   

1351 SL Controller Event Logic rule 3 FALSE       

1352 SL Controller Action Select set-up 3 Disabled       

1351 SL Controller Event TRUE TRUE TRUE FALSE   

1352 SL Controller Action Start timer 1 Start timer 1 Start timer 1 Disabled   

1351 SL Controller Event SL Time-out 1 SL Time-out 1 SL Time-out 1 FALSE   

1352 SL Controller Action Start timer 0 Start timer 0 Start timer 0 Disabled   

1352 SL Controller Event Logic rule 3 FALSE       

1353 SL Controller Action Select set-up 2 Disabled       

1352 SL Controller Event TRUE FALSE       

1353 SL Controller Action Start timer 1 Disabled       

1352 SL Controller Event SL Time-out 1 SL Time-out 1 SL Time-out 1 FALSE   

1353 SL Controller Action Start timer 0 Start timer 0 Start timer 0 Disabled   

1352 SL Controller Event Logic rule 3 Logic rule 3 Logic rule 3 FALSE   

1353 SL Controller Action Select set-up 1 Select set-up 1 Select set-up 1 Disabled   

 

 

2.6.4 Adjustable Field Settings 
Parameters for various features available can be changed through the “My 

Personal Menu” as well as the “Main Menu”. To access “My Personal 

Menu”, click “Quick Menu” and select the “My Personal Menu” from the 

list. “My Personal Menu” is a simplified and customizable parameter list 



 
 

for easy access to adjust key operating features. Additional parameters 

can be added to this list through the “Main Menu” under parameter section 

0-2*.  

 

By Default, “My Personal Menu” contains the following important 

parameters: 

o 20-21[*] 

This parameter defines the set-point (discharge pressure) the package is 

to achieve. 

o 4-12[**] 

 This parameter defines the minimum speed of the pump at which the 

“Sleep Mode” timer will start. 

o 22-24[**] 

This parameter defines the time the pump is required to stay at its 

minimum speed before entering “Sleep Mode” 

o 22-41[**] 

This parameter defines the minimum time the pumps stay in sleep mode 

before checking for changes in demand 

o 22-43[**] 

This parameter defines the speed reference of the Lead pump at which the 

lag pump will exit sleep mode 

o 22-40[**] 

Minimum time pump shall run before sleep mode timer starts. 

o 22-45[**] 

This parameter defines the percentage over the set point that the booster 

will aim at achieving. 

o 13-20.0[**] 

This parameter defines the time period after which auto alternation occurs 

and the next pump in line becomes the Lead pump. 

o 0-10 

This parameter defines the current setup of the VFD. This is used to cycle 

through Lead/Lag in order to make changes as required 

 

 [*]- Changes should be made in lead setup (setup 1) of each pump 

 [**]- Changes should be made in all setups of each pump 

 

Motor Information: Confirm that all values in the following parameters on 

the drive match the nameplate of the respective motor.  

o 1-21: Motor Horsepower (HP) 

o 1-22: Motor Voltage (V) 

o 1-23: Motor Frequency (Hz) 

o 1-24: Motor Current (FLA) 

o 1-25: Motor Nominal Speed (RPM) 



 
 

 

 Sleep Mode: 

 Once the set-point is met by the package, pumps will 

modulate- by turning off and on, as demand 

increases/decreases. “User defined set-point boosts” and 

feedback differentials [Parameter 22-44] define max limits 

and minimum limits at which the booster will enter/exit sleep 

mode and to prevent short cycling. Variables can be 

adjusted in “My Personal Menu” 

2.6.5 Communication 

For Modbus and Full BACnet 

communication setup, please 

refer to Danfoss Instruction in 

APPENDIX 

    Important BACnet Points for Boosters 

AI:1 analog_input: 1 (Analog Input 54)  Read 

AV:4 analog_value: 4 (PID Feedback) Read 

AV:30 analog_value: 30 (Setpoint 1) W/R 

BV:1 binary_value: 1 (Run/Stop Command) W/R 

BV:3 binary_value: 3 (Fault Reset Command) Write 

BV:4 binary_value: 4 (Run/Stop Monitor) Read 

BV:5 binary_value: 5 (OK/Fault Monitor) Read 

BV:6 binary_value: 6 (Hand/Auto Reference) Read 

BV:33 binary_value: 33 (Running) Read 

MSO:1 Multi_state_value: 1 (Active Setup) R/W 

 

 

 

2.7 Commissioning Procedure 

2.7.1 Motor Rotation 
With power to the pump set on, ensure all VFD’s on the pump 

set are turned off. Manually bump test each motor, individually, 



 
 

by using the manual mode on the VFD’s. Verify each pump is 

rotating in the correct direction. If a pump is rotation backwards, 

with power to the drive turned off, switch any two leads from the 

motor connector (U, V, W) inside the drive. Repeat the 

procedure to confirm the motor is rotating in the correct direction 

if re-wiring was necessary. 

If the motors do not run upon rotation check, it is possible that 

that moving parts have seized during transportation and 

storage. The starting torque may not be strong enough to 

loosen the seized parts. If this occurs, if TEFC motors are 

provided, the seized parts can be loosened by removing the fan 

cover on the motor and using a wrench on the shaft to apply 

enough torque to loosen seized components. 

2.7.2 Dry Run and No-Flow Protection 
This feature protects pump against dry run or no-flow 

conditions. This is done by comparing the speed of the motor to 

the power consumption. At high speeds, in the case of no-flow 

or dry pump, the power consumed by the motor would be 

significantly less compared to the power consumed to pump 

moving water. This comparison would be used to determine if 

the protection feature is to be initiated. It is recommended that 

this feature be done manually, based off motor information and 

drive readings, then be programmed for warning or trip as 

desired. 

For programming the dry pump feature:  

1. Under parameter 1-00- Configuration Mode, set the drive to 

“Open Loop” 

2. Run the pump in “Hand-On” Mode to the low speed limit 

3. Record the power reading under parameter 16-27 

4. Press the “Status” Button 

5. Now increase the speed to the high speed limit 

6. Record the power reading under parameter 16-27 

7. Press “OFF” 

8. Under the 22-3* Parameter Series populate the following 

parameters according to your observations: 

ID Name Unit 

2233 Low Speed [Hz] Hz 

2235 Low Speed Power [HP] hp 

2237 High Speed [Hz] Hz 



 
 

2239 High Speed Power [HP] hp 

9. Press Main Menu, Select 1-**, 1-0* and under 1-00 

Configuration Mode, return the drive to closed loop.  

10. Under the parameter series 22-**, enter into 22-2* and adjust 

22-21 Low Power Detection to “Enable” 

 

2.7.3 End of Curve Protection 
This is a safety feature in the case of leaks on the discharge 

side. A leak in the system or a failed check valve may cause the 

pressure to decrease and the pumps to run at full speed. This 

feature compares the feedback from the sensor and speed of 

pumps to the set point. If the drives reach maximum speed and 

the feedback signal is 97.5% of the setpoint, the drives react to 

via the End of Curve Protection and warn/trip in order to protect 

the pumps.  

The end of curve parameters can be found in the 22-5 “End of 

Curve” series of parameters. 

  
 22-50: End of Curve Function- can be set to warning/trip as 

required 

 22-51: End of Curve Delay- time before function occurs. This 

should be set such that false alarms are not generated if the time 

delay is too short and pump damage/excessive leakage does not 

occur if timer is too long. 

 22-52: Tolerance [%]- field adjustable 

If feedback drops to the percentage from set point defined as the 

tolerance, the end of curve timer will start after which the function 

specified will occur (warning/trip) 

 

 



 
 

 

2.7.4 Low Suction Pressure Switch (Optional) 
 

The Low Suction Pressure Switch has an adjustable set point 

from 3-150 psig, with an adjustable differential from 4-22 psig. 

The pressure switch is wired Normally Open. When the 

pressure decreases below the trip point, the contacts close and 

send a signal to the VFD’s to signal an external interlock. The 

contacts of the switch will open once the pressure in the suction 

header reaches the trip pressure plus the differential. The 

factory settings are shown below. 

 

Factory Settings:  

 Cut-out:  30 psig 

 Cut-in: 45 psig    

 

To set the switch to a different set point, with power to the drives 

on but without running the pumps, pressurize the package using 

the city pressure. Once the package is pressurized to the city 

supply pressure, close the isolation valve on the suction header 

upstream of the pressure gage connection to the header. 

Ensure the pressure on the gage is above the desired trip point. 

Use the air bleed valve that is located next to the connection for 

the pressure switch and slowly bleed pressure until the pressure 

reading on the suction pressure gage reaches the desired trip 

point. 

 

Once the gage is pressurized to the desired pressure, close the 

air bleed valve. On the switch, adjust the set point adjustment 

dial “A” using a flathead screwdriver. Turning the dial to the left 

raises the set point, while turning to the right lowers the set 

point. Adjust the dial to the desired set point until the switch 

clicks. Once the switch clicks the trip pressure has been set. 

With the VFD’s powered on, the operation of the switch can be 

verified by confirming that the VFD’s show an external interlock 

fault. Bleed out the remaining pressure in the switch. Once the 

pressure reads zero psig, slowly open the isolation valve that 

was closed and observe the pressure of the gage increasing, 

and make note of cut in pressure. Once the switch clicks and 

cuts in, the external interlock fault will clear once the reset 

button is pressed. If desired, the differential can also be 

adjusted using adjustment dial “B”. Repeat the procedure above 



 
 

until the desired cut-in pressure is achieved. For further 

information on the pressure switch. Refer to the manufacturer’s 

instructions located in the appendix of this manual.  

 

If desired, the operation of the pressure switch can be verified 

with the package in full operation by closing the isolation valve 

to the suction header while the package is in operation.  

2.7.5 High Discharge Pressure Switch (Optional) 
 

The Standard High Discharge Pressure Switch that is provided 

has an adjustable set point from 5-250 psig, with an adjustable 

differential from 7-56 psig. The pressure switch is wired 

Normally Closed and an increase of pressure will cause the 

switch to send an external interlock signal to the VFD’s. The 

contacts will open again once the pressure in the discharge 

header reaches the trip pressure minus the differential. By 

default, the pressure switch is factory set 10 psig higher than 

the boost pressure plus the suction pressure, as follows: 

 

Factory Settings:  

 Cut-out:  Suction Pressure + Design Boost Pressure + 10 psig. 

 Cut-in: Cut-out Pressure - Differential    

 

To set the switch to a different set point, pressurize the package 

using the pumps in manual mode. Slowly increase the pump 

speed until the discharge pressure gage reading is higher than 

the typical suction pressure plus the design boost pressure 

which is printed on the nameplate. Once the desired trip 

pressure is reached, close the isolation valve on the discharge 

header upstream of the pressure gage connection to the 

header. Use the air bleed valve that is located next to the 

connection for the pressure switch and slowly bleed pressure 

until the pressure reading on the discharge pressure gage 

reaches the desired trip point. Once the gage is pressurized to 

the desired pressure, close the air bleed valve. On the switch, 

adjust the set point adjustment dial “A” using a flathead 

screwdriver. Turning the dial to the left raises the set point, while 

turning to the right lowers the set point. Adjust the dial to the 

desired set point until the switch clicks. Once the switch clicks 

the trip pressure has been set. With the VFD’s powered on, the 

operation of the switch can be verified by confirming that the 

VFD’s show an external interlock fault. Slowly bleed out the 



 
 

remaining pressure in the switch, listening for a clicking sound. 

When the switch clicks, the cut-in pressure has been reached. 

Adjust the differential adjustment dial “B” until the desired cut-in 

pressure is achieved, by repeating the procedure. Once the 

switch clicks and cuts in, the external interlock fault will clear 

once the reset button has been pressed. Refer to the 

manufacturer’s instructions located in the appendix of this 

manual for further information on the pressure switch. 

 

If desired, the operation of the pressure switch can be verified 

with the package in full operation by running the pumps 

manually and increasing the motor frequency until the trip 

pressure is reached, at which time the pressure switch should 

trip and send an external interlock signal to the VFD’s. 

  

Note: For End Suction and Vertical inline pumps where the 

impeller has a specific trim, the package will not be able to 

pressurize above the typical suction pressure plus the boost 

pressure unless the suction pressure increases. To set the 

pump in this case, use the procedure above but the cut-in 

pressure should be set to the typical suction pressure plus the 

design boost pressure (refer to nameplate). The pressure switch 

has a scale marked on the side, ensure that the cut out point, 

dial “A” is set no more than approximately 10 psig above the 

desired cut-in setting. This will ensure that if there are any 

pressure fluctuations on the suction of the pump set, the switch 

will cut out when the discharge pressure exceeds the total 

design pressure output by 10 psig for package and system 

protection. 
 

 

2.7.6 Thermal Relief Valve 
 

WARNING! 

Prior to commissioning the Thermal Relief Valve, 

ensure that the outlet of the valve has been 

installed with piping to the proper specification 

and is safely secured to the building structure  

 



 
 

The Thermal relief assembly consists of two components, the 

thermal relief valve and the temperature sensing element. The 

thermal relief valve is connected to the discharge header and 

will discharge water from the package in the event there is no 

water usage but the pumps continue to run. The temperature 

sensor is installed on the suction line and will monitor 

temperature in the suction header. When the temperature in the 

suction header reaches the set point of the thermal relief valve, 

the valve will open and discharge water from the discharge 

header until the temperature drops below the set point on the 

valve.  

 

To set the trip temperature, adjust the grey adjustment dial on 

the valve to the numbered position corresponding to the 

temperature scale in the Danfoss Instructions located in the 

appendix of this manual. If desired, the function of the valve can 

be tested by running the pumps in manual mode with the 

discharge header isolation valve closed. If the valve operation 

will not be checked it is recommended to adjust the temperature 

set point to the lowest temperature to prevent the pumps from 

deadheading for a prolonged period of time.  

2.7.7 Emergency Power 
 

The Emergency power sequence of operation is described in 

section 2.4.1.1. To test operation of the emergency power on a 

Duplex, with the pump set running in auto mode, remove the 

signal to the emergency power relay and observe all pumps 

other than the first pump shut down. Observe that the drives 

that do not operate in emergency power mode lose power and 

shut down. For a Triplex run the unit in auto mode, send a 

signal either 120V or 24V to the customer connection terminals. 

Verify that all pumps other than the first pump shut down. 

Observe that the drives that do not operate in emergency power 

mode lose power and shut down 

2.7.8 Check Valve/Sleep Mode Verification 
 

With all drives turned off, record the suction pressure on the 

suction header. Manually run each pump individually, one at a 

time, while observing the suction pressure to ensure that the 



 
 

suction pressure remains constant. This ensures that there are 

no leaks in the other check valves that could possibly allow the 

discharge water to recirculate backwards through the check 

valve and back into the suction header. 

Once each individual check valve has been checked, run the 

pump set in auto mode, with the pump set discharge header 

isolated from the building system, observe the pump set reach 

the discharge pressure. Once the set point has been reached, 

the lag pumps (if applicable) should slow down and shut off 

sequentially until the lead pump finally shuts down and goes into 

sleep mode. Once the pump set has shut down and entered 

sleep mode, monitor the booster discharge and suction 

pressure gages to ensure there are no fluctuations and suction 

pressure gage. 

 

 

 

 

2.7.9 Lead/Lag Changeover and Auto Alternation 

Verification 
 

 

WARNING! 

Please refer to pump datasheet prior to 

performing this test. Performing this test without 

package optimization for required set point may 

result in injury or system damage due to high 

discharge pressure.  

 

For package optimization, please refer to the “Package Features” 

document. The package optimization must be performed to limit 

maximum speed of all pumps to required operating speed to 

achieve duty point (can be found on pump datasheet). Further to 

this, according to hydronic system, the minimum speed/sleep 

speed, minimum run times, PID settings and alternation timers may 

be adjusted as required. 



 
 

 

 

With all pumps in “OFF” via the VFD, verify the left-most pump is in 

setup 1(1) (check top right corner of display) followed by 2(2) and 

3(3) for the second and third pump, respectively. Start the 

verification by pressing “Auto ON” on the LCP of the pump in setup 

3(3). Allow the pump to reach the set minimum speed and ensure 

the pump enters “sleep mode” within the designated sleep time 

parameter 22-41. Similarly, allow pump in setup 2(2) to enter 

“sleep mode”. With pumps 2(2) and 3(3) in sleep mode, press 

“Hands On” on the LCP of the pump in setup 1(1). Slowly increase 

the Hz of the pump above the wake up speed of pumps 2(2) and 

3(3), ensuring the lag pumps stage correctly with 2(2) exiting sleep 

mode at its respective wake up speed defined in parameter 22-43 

followed by 3(3). Pump 1(1) can now be switched to “Auto ON” via 

the LCP. The pumps should now modulate to meet set point and 

enter/exit sleep mode as required.  

Please note the lead/lag verification should be tested for the lead 

setup of every pump. To scroll through the setups of the pumps- 

press “OK” + “Right” key of the Master Drive (1st drive on the 

panel from the left). This will change the setup of all pumps 

simultaneously. Repeat the lead/lag verification for each pump 

being the “LEAD” pump.  

The auto alternation feature automatically scrolls the pump setups 

after the time period defined in parameter 13-20 This switchover 

also occurs in the event of a fault/alarm on any of the drives, the 

next drive in sequence will take over. To test this, the timer in 

parameter 13-20 can be shortened to allow for a quicker 

alternation. The parameter value should be set back to the required 

timer. In addition to this, a “fault/alarm” event can be induced by 

turning the lead drive “OFF” at the disconnect. This should result in 

the next pump in the sequence taking over as the lead pump. This 

can be performed in various combinations to verify the next drive in 

line properly changed to the setup of the drive at fault. 

 

 

2.8 Troubleshooting 
Lead/Lag Change Over Issues: Check the wiring to the relays (Duplex) or extended relay 

(Triplex) and compare it to the drawing attached to the inside of the enclosure. If the 



 
 

issue continues navigate to 0-1* and find 0-10. Ensure that all set-ups are set to Multi 

Set-up. Now navigate down to 0-12, make sure set up 1 is set to Not linked and the 

remaining Set-ups are set to Set-up 1.  

Booster Not Going into Sleep Mode: Check the unit’s pressure sensor and compare the 

readout given to the gauge attached to the discharge, ensure both are the same. If the 

read out is wrong which causes the measurement to be substantially lower than the 

actual system pressure, navigate to the main menu and check the following parameters. 

6-20 make sure this is set to 1.00. 6-24 ensure the parameter is 10% of the sensor rating 

shown on the sensor. 6-25 ensure that the parameter is the same number as the rating 

on the pressure sensor. Navigate to 20-13 and change this parameter to the same value 

as 6-24, 20-14 to the same value as 6-25.  You may also need to adjust the Low 

frequencies on the drive to be higher as well with parameter 4-12.  

Pressure Drops Too Fast when the unit is in sleep mode: Navigate to the main menu 

and locate 22-4*. Locate 22-41 this parameter is minimum sleep time before the 

booster reads the set point. Lower this so the booster reacts quicker to change once the 

unit goes into sleep mode. You can also lower 22-44 which is the wake up reference 

from sleep mode, this will kick the booster on closer to the set point if you lower the 

percentage value. 

The Booster Overshoots Pressure Too Much: Navigate to 22-45 in the main menu. This 

parameter defines the percentage over the set point the booster will achieve. Lower this 

value to lower the amount of overshoot achieved by the booster.  

The Booster is Cycling Too Much: Check parameter 4-12 which is your motor speed low 

limit. This may be too high for the system, causing the booster to not have enough band 

width to operate. Other parameters to check are 22-40 Minimum run time, 22-41 

Minimum sleep time, 22-43 Wake up speed, 22-45 Set point boost and 22-46 Max Boost 

Time. These all may cause the unit to short cycle adjust these parameters to get best 

results.  
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Modbus Manual 
For Further Information, please see DATA COMMUNICATION MODBUS RS 485 RTU on the Danfoss 

website. 

 



 
 

 



 
 

 



 
 

 



 
 

 

BACnet Communication 
For further details, see BACnet Operating Instructions on the Danfoss website. 

 



 
 

 



 
 

 



 
 

 



 
 

 



 
 

High & Low Pressure Switch Manual 

 



 
 

 



 
 

 



 
 

 



 
 

 



 
 

 

 



 
 

Thermal Relief Valve 

 



 
 

 

 

 



 
 

 

 

 



 
 

 

 



 
 

 


