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1.1 Warnings and Precautions 

 

1.1.1 General 

 
 The Solar Thermal TriGen system installed at UTS FEIT 

Broadway contains specialised equipment and should only be 
worked on by Licensed and Qualified technicians. 

 

1.1.2 High Temperatures 

 
 The Solar Thermal TriGen System operates at temperatures 

up to 180 oC.  
 Some equipment should not be isolated without prior 

arrangements so always ensure consultation with NEP 
Solar otherwise the Solar Thermal TriGen System will be 
compromised 

1.1.3 Systems Under Pressure 

 
 The Solar Thermal TriGen System operates at pressures of up 

to 14 Bar and combined with temperatures up to 180 oC.  
 Some equipment should not be isolated without prior 

arrangements so always ensure consultation with NEP 
Solar otherwise the Solar Thermal TriGen System will be 
compromised 

 

1.1.4 Power Supplies 

 
 Dangerous voltages exist in the Distribution Board and Control 

Cabinet so ensure circuits are isolated prior to commencing 
any work 

 

1.1.5 Earthing 

 
 Do not disconnect or remove any earth connections without 

fully isolating the equipment the earth connection is terminated 
on. 
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1.2 Directory 

 

1.2.1 Solar Thermal TriGen System Contractor 

 
 

NEP Solar Pty Ltd   Johan Dreyer 

   
20, 14 Jubilee Ave 
Warriewood, NSW 2102 

  + 61 2 9998 4700 

  - 

   johan.dreyer@nep-solar.com 

   www.nep-solar.com 

 
 

1.2.2 Construction Manager 

 
 

Lend Lease Project 
Management and 
Construction Pty Ltd 

  Nicholas Carnevale 

   
30 The Bond, 30 Hickson Road, 
Millers Point NSW 2000 

  + 61 2 9236 6111 

  + 61 2 9383 8133 

   www.lendlease.com 

 
 

mailto:johan.dreyer@nep-solar.com
http://www.nep-solar.com/
http://www.lendlease.com/
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1.2.3 Architect 

 

Denton Corker Marshall    

   
49 Exhibition Street, Melbourne, 
Victoria 

  + 61 3 9012 3600 

  + 61 3 9012 3601 

   www.dentoncorkermarshall.com 

 

1.2.4 Hydraulic / Fire Consultant 

 

Arup   Greg Kalisz 

   
Level 10, 201 Kent Street, Sydney 
NSW 2000 

  +61 2 9320 9320 

  +61 2 9320 9321 

   www.arup.com 

 

1.2.5 Mechanical Consultant 

 

Waterman   Scott Brown 

   
Level 4, 10 Help Street, 
Chatswood NSW 2067 

  +61 2 9411 9900 

  +61 2 9415 1717 

   www.watermangroup.com 
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1.2.6 Electrical Consultant 

 

Waterman   Colin Shum 

   
Level 4, 10 Help Street, 
Chatswood NSW 2067 

  +61 2 9411 9900 

  +61 2 9415 1717 

   www.watermangroup.com 
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1.3 Volume Details 

 
Volume 1 Contains introductions, and descriptions, general 

maintenance, asset register and manufacturers user 
manuals Intended to provide an overview of the project 
and how the sites and systems integrate. 

  
Volume 2 Contains manufacturers’ user manuals. 
  
Volume 3 Contains manufacturers’ user manuals, data sheets and 

installation manuals. 
  
Volume 4 Contains manufacturers’ installation manuals, 

commissioning and warranties. 
  
Volume 5 Contains drawings. 
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1.4 Abbreviations 

 

Area A section or a site which is specific to this trade.  
 

LL Lend Lease 
 

WAHW Waterman Consulting 
 

BCA Building Code of Australia 
 

AS/NZ Australian / New Zealand Standard 
 

kW Kilowatt 
 

W Watt 
 

kWh Kilowatt hour 
 

MWh Megawatt hour 
 

COP Coefficient of performance 
 

HX Heat exchanger 
 

ORC 
 
PLC 
 
SCADA 
 
HMI 
 
PC 
 
DHW 
 
CHW 
 
R&D 

Organic Rankin Cycle 
 
Programmable Logic Controller 
 
Supervisory Control and Data Acquisition 
 
Human Machine Interface 
 
Personal Computer 
 
Domestic Hot Water 
 
Chilled Water 
 
Research and Development 
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 SYSTEM DESCRIPTION 2
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2.1 General Overview 

 
With reference to the schematic below. 
 
The supply comprises: 

 4 PolyTrough 1200 solar collectors delivering hot water (supply by Nilsen) 

 One Eneftech ENEFCOGEN GREEN ORC turbine. 

 One Pink PC19 absorption chiller 

 A “heat dump” heat exchanger  

 A “domestic hot water (DHW)” heat exchanger  

 A “chilled water (CHW)” heat exchanger. 

 A hot water buffer tank. 

 A pressurisation and expansion tank system.  

 Pumps 

 Bypass valves 

 Instrumentation 

 PLC based control system  

 SCADA system and HMI PC to operate system. 
  



H

G

F

E

D

C

B

A

8 7 6 5 4 3 2 1

H

G

F

E

D

C

B

A

8 7 6 5 4 3 2 1

Hybrid Cooling tower

3 way valve

 (motor driven) 

Location: Drawing no.

Broadway, Sydney, 

Australia

Client:Project:

MECHANICAL SERVICES

EQUIPMENT AND PIPING LAYOUT
UTS solar thermal trigeneration

Created Modified Scale:   NTS

 Size:     A1

Rev.
19 Dec 11 JO

Approved

The information contained in this document is 

confidential and is not to be reproduced in 

anyway or disclosed to a third party without the 

written consent of Solem Consulting.

©  2013 Solem Consulting

R

Title:

Email: info@solem-consulting.com

Web: www.solem-consulting.com Modified

Drawing:

16 Aug 2013 JO

UTS2013-212-PID-1

(Simplified V3)

NEP solar

V

S

D

SCS

Pump 

Temperature 

Transmitter

F
Flow meter

Heat 

exchanger

SOLAR FIELD

Rheem Solar Hot Water System

DOMESTIC HOT WATER 

HEAT EXCHANGER

SYMBOLS

Pink PC 19

Absorption chiller

buffer 

tank

2000L

NEP SOLAR PolyTrough 1200

Collector 4

V

S

D

SCS

Eneftech Enefcogen Green

Organic Rankine Cycle

LT

NEP SOLAR PolyTrough 1200

Collector 3

NEP SOLAR PolyTrough 1200

Collector 2
NEP SOLAR PolyTrough 1200

Collector 1

Variable 

speed drive

Solar control 

system

Check valve

Nitrogen 

Supply

Isolation valve 

Needle valve

Strainer

Ball valve (full bore)

Globe valve

Safety relief 

valve

Pressure 

gauge

Differential 

pressure 

transmitter

BFP Backflow 

preventer

HEAT DUMP HEAT 

EXCHANGER

Air and dirt 

filter

Manual 

bleed valve

Temperature 

gauge

Pressure 

Transmitter

Pressurisation, and 

expansion system 

Straight 

pipe for 

Flow meter

Future 

previsions 

Done by 

others

Done by 

NEP

C
h

ill
e

d
 w

a
te

r 
su

p
p

ly

C
h

ill
e

d
 w

a
te

r 
re

tu
rn

21 x Rheem hot water panels

DPT

2. SOLAR 

DISTRIBUTION 

PUMP

1. SOLAR 

FIELD PUMP

3. HEAT 

DUMP PUMP

6. DOMESTIC HOT 

WATER PUMP

5. CHILLED 

WATER PUMP

4. CONDENSOR 

WATER PUMP

Butterfly valve

PS

FOR CONSTRUCTION

13 Jan 2014 Rev R JD

Mains 

pressure

Hot water 

tank

9 x Rheem 430L Solar Storage Tank

CHILLED WATER 

HEAT EXCHANGER

Solar Thermal Loop

Distribution Loop

Heat Dump/Domestic Hot Water Loop

Organic Rankine Cycle/Heat dump loop

Absorption chiller chilled water supply and return loop



 

UTS Broadway 
Building 

Operation and 
Maintenance 

Manual  
 

 
 

 

 
  Page 15 

  

2.1.1 Solar Circuit 

Pump 01: Solar pump. Circulates water from the buffer tank through the solar field 
where it is heated. The speed of the pump is controlled via VSD from the PLC such 
to control the volume flow of water through the field. The flow is used to control the 
supply temperature from the solar collectors. 
Valve 01 diverts fluid into the buffer tank or circulates the fluid around the solar field 
during the heat-up mode. 

2.1.2 Solar Collectors 

Four PolyTrough 1200 parabolic trough concentrating solar collectors are installed 
on the roof. The collectors track the sun and heat up the water flowing through the 
collectors back to the buffer tank. 

2.1.3 Buffer tank 

The 2,000l buffer tank is used to store the heat generated by the solar field so that 
the system can operate through brief cloudy periods. 
The buffer tank is also equipped with 3 by 20kW electro-thermal heaters which allow 
the water to be heated for commissioning, test and experimentation purposes. 

2.1.4 Expansion and pressurisation system 

The expansion system is used to fill the system, pressurise the system and allow for 
the thermal expansion of the fluid. 
The expansion allowance is filled with nitrogen. 

2.1.5 Distribution Circuit 

Pump 02 circulates water from the buffer tank around the distribution circuit. A 
mixing valve is used to mix fluid form the tank with fluid being circulated in order to 
achieve and maintain a set point temperature. 
A series of bypass valves are used to divert flow from the distribution circuit to the 
ORC, chiller or heat dump (for dumping heat or generating DHW). 

2.1.6 Organic Rankine Cycle Turbine and Electric Generator 

The Eneftech ENEFCOGEN GREEN ORC turbine uses the heat from the solar field 
via the distribution circuit to heat an organic fluid as a working fluid for a Rankin cycle 
turbine. The turbine spins an electrical generator to create electrical power. The 
electrical power is sent to the PECC system. The reject heat from the unit is used to 
generate low temperature domestic hot water (up to 45C max) or is rejected to the 
hybrid cooling tower. 

2.1.7 Absorption Chiller 

The Pink absorption chiller uses the heat from the solar field via the distribution 
circuit to heat the ammonia based working fluid. Through a process of absorption the 
chiller creates coolth which in turn is passed onto the building medium-temperature 
cold water system through a heat exchanger. The turbine spins an electrical 
generator to create electrical power. The reject heat from the unit is used to generate 
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low temperature domestic hot water (up to 45C max) or is rejected to the hybrid 
cooling tower. 

2.1.8 Hot Water Generation System 

Reject heat from the ORC or chiller can be used to generate low temperature 
domestic hot water by pumping water from the DHW storage tanks through a heat 
exchanger. Heat can also be taken from the buffer tank, through the distribution 
circuit into the heat-dump heat exchanger. The recooling water on the other side of 
the heat exchanger is them pumped to the DHW heat exchanger and high 
temperature DHW can be delivered to the DHW tanks. 

2.1.9 Cooling (condenser) water circuit 

The recooling water is either sent to the hybrid cooling tower or the DHW heat 
exchanger through a series of pumps and control valves. 
 

2.2 Control 

2.2.1 Overview 

The system is controlled via a PLC and SCADA system. The HMI is located on a PC 
which is located in the plant room. 
The PLC interfaces externally to the system with: 

 The BMS and via the BMS to the EMS 

 The hybrid cooling tower (the control of the hybrid cooling tower will be 
programmed in future and is intended for learning and R&D purposes) 

 The internet for remote logon and support. 
 
The system is designed to operate automatically with an interface to the BMS. The 
BMS provides an “OK to operate” signal and on receipt of that signal the system 
operates automatically. When a critical alarm condition is encountered the system 
will shut down and send an alarm signal to the BMS. This will prompt the operator to 
investigate and correct the fault. 
 
The system can also be operated in a manual fashion where trained and 
experienced operators can operate individual pieces of equipment or sections of 
equipment. This is only intended for commissioning and testing and future learning 
ad R&D. 

2.2.2 Control logic 

With reference to the P&ID (Drawing CB1113ES-24483) the system control is shown 
in the flow charts: 
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 EQUIPMENT SCHEDULE 3
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3.1 Scope of Works Items  

 
 

Quantity Item Description  Supplier Location 

4 PolyTrough 1800 Solar Collectors NEP Solar Roof 

1 
2000l Buffer Tank 

Automatic 
Heating 

L13 EIF 2 

1 
Pump 01 – Grundfos CRIE 5-5  

Automatic 
Heating 

L13 EIF 2 

1 
Pump 02 – Grundfos CRIE 5-4 

Automatic 
Heating 

L13 EIF 2 

1 Pump 03 – Grundfos CRE 15-2  Automatic 
Heating 

L13 EIF 2 

1 Pump 04 – Grundfos CRE 15-3  Automatic 
Heating 

L13 EIF 2 

1 Pump 05 – Grundfos CRE 15-2  Automatic 
Heating 

L13 EIF 2 

1 Pump 06 – Grundfos CRE 15-2  Automatic 
Heating 

L13 EIF 2 

3 
 

Magnetic Flow Meter – DN65 
Yokogawa - AXF065G + AXFA14G 

Yokogawa L13 EIF 2 

3 Magnetic Flow Meter – DN50 
Yokogawa - AXF050G + AXFA14G 

Yokogawa L13 EIF 2 

4 Magnetic Flow Meter – DN40 
Yokogawa - AXF040G + AXFA14G 

Yokogawa L13 EIF 2 

1 Vortex Flow Meter – DN40 – Yokogawa 
DY040 + DYA-E4D/X1 

Yokogawa L13 EIF 2 

1 TSU400-16 High Pressure Nitrogen 
Expansion System Automatic Heating 

Automatic 
Heating 

L13 EIF 2 

4 
 

Diverting Valve - Samson 3323 V2001 
with Electric Actuator 3374-11. DN65 

Samson 
Controls 

L13 EIF 2 

1 Diverting Valve - Samson 3323 V2001 
with Electric Actuator 3374-11. DN50 

Samson 
Controls 

L13 EIF 2 

4 Diverting Valve - Samson 3323 V2001 
with Electric Actuator 3374-11. DN40 

Samson 
Controls 

L13 EIF 2 

1 Diverting Valve - Samson Type 3323 
with 3372-120 actuator with 3725 
positioner 

Samson 
Controls 

L13 EIF 2 

31 RTD Temperature Sensors ECE Fast L13 EIF 2 

6 RTD Temperature Sensors and 
Transmitters 

ECE Fast L13 EIF 2 

1 Distribution Board – 160A King & Martin L13 EIF 2 

2 Control Cabinet including collector 
controller and PLC 

Weidmuller / 
Yokogawa 

L13 EIF 2 
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Quantity Item Description  Supplier Location 

1 PC based SCADA Weidmuller L13 EIF 2 

1 Eneftech ENEFCOGEN GREEN ORC 
turbine 

Eneftech L13 EIF 2 

1 Pink PC19 absorption chiller Pink L13 EIF 2 

3 
Heat exchangers 

Teralba 
Industries 

L13 EIF 2 
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 SUPPLIERS AND SUBCONTRACTORS 4
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4.1 List of Suppliers 

 

 

Eneftech Innovation SA 
Route de Champ-Colin, 2C 

CH-1260 Nyon - Switzerland 

 +41 22 994 04 20 

 +41 22 566 27 43 

  info@eneftech.com 

  Customer Support  www.eneftech.com 

 
 

 

PINK GmbH  Energie- und 
Speichertechnik 

Bahnhofstraße 22, A-8665 
Langenwang 

  

  

  info@pink.co.at 

  Customer Support  www.pink.co.at 

 
 

 

Automatic Heating Pty Ltd 
PO Box 35, Epping Victoria 3076 

Australia 

 1800 337 959 

 +61 3 9310 5655 

  sales@automaticheati
ng.com.au 

  Customer Support: Jeremy 
Plaisted +61 438 018 575   

www.automaticheating.
com.au 

 
 

 

Weidmuller Pty Ltd 
43 Huntingwood Drive 

NSW, 2148 Huntingwood 

 +61 2 9671 9999 

 +61 2 9671 9900 

  express@weidmuller.c
om.au 

  Customer Support: 
Rick West +61 404 480 811   

www.weidmuller.com.a
u 
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Samson Controls Pty Ltd 
Units 13A, 14A and 15A  

Port Botany Industrial Park 
61-71 Beauchamp Road 
Matraville  NSW  2036 

 +61 2 9316-7800 

 +61 2 96665963 

  sales@samsoncontrol
s.com.au 

  Customer Support: 
Fred Azzi +61 4 0888-1727   www.samson.de 

 
 

 

Samson Controls Pty Ltd 
Level 1, Unit 51 - 5 Inglewood Place, 

Norwest Business Park, 
Baulkham Hills, NSW 2153 

 +61 2 8805 7500 

 +61 2 8805 7599 

  sales@ecefast.com.au 

  
Customer Support: 
Steven "Roky" Rokfalussy  
+61 418 960 475 

  www.ecefast.com.au 

 
 

 

Yokogawa Australia Pty. Ltd. 
112-118 Talavera Road 

MACQUARIE PARK  NSW  2113 

 +61 2 8870-1100 

 +61 2 8870-1111 

  Mark.Biggin@au.yoko
gawa.com 

  
Customer Support:  
Mark Biggin 
+61 439 482 028 

 www.yokogawa.com/a
u/index.htm 

 
 

 

Teralba Industries Pty Ltd 
15-19 Kialba Road  

Campbelltown NSW 2560 

 +61 2 4629 3000 

 +61 2 4625 4591 

  sales@teralba.com 

  Customer Support:  
Karl Ovenden +61 2 4629 3016  www.teralba.com 
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4.2 List of Subcontractors 

 
 

 

Paragon Plumbing Pty Ltd 
Unit 8/2-14 Atkinson Rd 
Taren Point NSW 2229 

 +61 2 9525 9955 

 +61 2 9525 9903 

  info@paragonplumbin
g.com.au 

  Customer Support: 
Brett Atkinson   www.paragonplumbing

.com.au 

 
  

 

Yokogawa Australia Pty. Ltd. 
112-118 Talavera Road 

MACQUARIE PARK  NSW  2113 

 +61 2 8870-1100 

 +61 2 8870-1111 

  Mark.Biggin@au.yoko
gawa.com 

  
Customer Support:  
Mark Biggin 
+61 439 482 028 

 www.yokogawa.com/a
u/index.htm 

 
 

 

KING AND MARTIN ELECTRICAL 
3/1 Samantha Place 

Smeaton Grange , NSW 2561 

 +61 400354429 

 +61 2 46481148 

  admin@kingandmartin
electrical.com.au 

  Customer Support: 
Russell King +61 414 445 066   

www.kingandmartinele
ctrical.com.au/ 
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 SYSTEM OPERATION 5
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5.1 Fasttools SCADA 

5.1.1 Overview 

The Yokogawa Fasttools SCADA software is utilised in the project to provide the 
integrated Human Machine Interface (HMI) for each of the solar elements 
(Collectors) together with the Stardom BOP PLC.  
 
The Solar field and Stardom BOP PLC entirely controls the field and energy supply 
to the plant from the field. While the Fasttools SCADA constitutes a key element of 
the project from a visual and human interface point of view, should the PC running 
the Fasttools SCADA fail at any time, the solar field will continue to operate the field 
normally. In such an event the Emergency Shutdown Input (DI4) of the Stardom can 
be activated to shut-down the field.  
 
Please refer to the Fasttools technical overview specifications for more detailed 
information on the Fastools SCADA total capabilities: TII50A01A20-01EN 
 

5.1.2 Functions 

5.1.2.1 PC IP Address and Functions 

The IP of the PC is manually configured to be 172.24.11.101. This PC address is 
also used by the Stardom PLC for obtaining the Time Synchronisation for the field 
collector tracking modules. The PC requires internet access to enable time 
synchronisation to the internet time clocks. 

5.1.2.2 PC IP Address and Functions 

IP Addresses for all elements in the Solar Field (note, this excludes the Plant PLC) 
Fasttools Server PC:  172.24.11.101 
Stardom PLC   172.24.11.102 
HXS10 Controller 1  172.24.11.103 
HXS10 Controller 2  172.24.11.104 
HXS10 Controller 3  172.24.11.105 
HXS10 Controller 4  172.24.11.106 
GPS Clock   172.24.11.107 
Pink Chiller   172.24.11.108 
Eneftech ORC  172.24.11.109 

5.1.2.3 Starting Fasttools Server 

From the Windows Start Menu, Select START FAST TOOLS. This will start the 
Fasttools Server in the background.  
 

5.1.2.4 Start the OPERATOR INTERFACE 

From the Windows Start Menu, select OPERATOR INTERFACE.  
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Note starting the Fasttools Server and Operator Interface can be automated as part 
of the PC start-up routine as required. 
 
When the Operator start menu opens, it will request a Name and Password. There 
are three levels of login available: Operator, Administrator and Engineer. 
 

 
Figure 1: Operator Interface Login Screen 
 
The Operator login (Name: operator Password: operator) is the general logon that 
allows basic interface with the solar field. This level does not allow changing of 
parameters. Alarms can be acknowledged and trends viewed. 
 
The Administrator login (Name: ADMIN Password: ADMIN) is the normal level for 
end user supervisor logon that allows all the privileges of the operator level, with the 
additional permissions of being able to change system parameters such as wind 
speed and flow rates.   
 
The Engineer login (Name: ENGINEER Password: ENGINEER) is a special level 
for NEP Solar to allow for full manual override on valves and solar elements to allow 
for field commissioning. This mode provides all of the privileges of the Administrator 
level plus override capability. This mode should not be used by the end user. 
 
All passwords can be changed in the field. 
Unlimited additional Operator and Administrator users can be added, to provide for 
individual log-on by users. 
 
Log-on can be switched during normal operation for shift change or at the end of a 
shift. 
 
Note Administrators are required to log-out at the end of their session. 
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5.2 Operation: Main Screen 

5.2.1 Overview  

The Main Overview screen is the default or home screen. 
This screen can be viewed when the Operator Interface program is initially opened, 
by selecting the toolbar “home” button or the “MAIN” index button is selected from 
the left side index menu. 
 

 
 
The screen provides the overview of the 4 solar field elements together with the 
balance of plant (BOP) status, including the solar field environmental sensors. 
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5.2.2 Main Overview Screen elements: 

 
 
 
 
 
 

 
 

5.2.3 Fasttools Toolbar 

 
The Toolbar provides a simple to navigate tool bar allowing the operator to quickly 
access alarm pages, home page, zooming functions, user log in and from the TAB 
menu select from a list of favourite pages. Which would be typically the main page 
and the 4 solar elements. 
Please refer to the included Fasttools technical overview specifications for more 
detailed information: TII50A01A20-01EN 
 

5.2.4 Screen Index Menu & Page TABs 

The menu provides a simple means to access all available screens in the system.  
Note that if a new TAB is selected from the page TAB line, then multiple pages can 
be continually open for fast operator access. 
 

5.2.5 DNI Sun Intensity 

This read only status displays the current sun intensity level in W/m2 
 

Standby for Heat Status 

Plant Mode Status 

Field Status Conditions 

Condition Selector 

Buttons 

Wind Direction & 
Speed Indication 

Cabinet Key Switch 

Status 

Control Loop Status & 
Control 

Individual Solar Element 

Status 

DNI Sun Intensity 

Screen Index menu 

Page TABs 

Temperature & 
Pressure Status 

Alarm Status Pane 

Heat Exchange Control 

Fasttools Toolbar 
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5.2.6 Solar Element Status 

A general read only status for each solar collector is provided. Basic KPI (Key 
Process Indicators) are provided for operator overview. For detailed information on a 
particular collector, click on the collector and the detailed screen will be opened for 
that collector. 
 

5.2.7 Standby for Heat Status 

This read only status indicates the Standby for heat digital Input supplied from the 
Plant PLC. For Operator information only. 
Plant Mode Status 
The read only Plant Mode Status notifies the operator of the current field status. 
Modes include: 
Wait  Field is parked awaiting valid start up conditions 
Startup The field is in the startup sequence 
Running Normal field operation 
 During Startup and Running two modes are possible 
Heatup Flow control operation bringing field to temperature 
  Supply Normal at temperature control mode 
Offset Temp Control Field is offset tracking due to over temperature detection 
in normal operation.  
Shutdown The solar field and flow control system is in the shutdown mode.  
 

5.2.8 Field Status Conditions 

The Field Status Conditions provides the operator with three simple to understand 
views of the current field status from the main screen. These screens can be each 
viewed by selecting the Startup, Shutdown and Parameters buttons at the bottom of 
the conditions box. 
 

5.2.8.1 STARTUP 

The default selection when the main screen is viewed is the STARTUP conditions.  
This view outlines the current status for a startup condition to occur. 
If all 4 of the startup conditions are met, indicated by a GREEN filled status box for 
each condition as shown below, then the field will begin its startup sequence. 
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Should any condition become invalid, then the status indicator will change from 
Green to Grey. As shown above, where the Request for heat status has changed to 
not required. 
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5.2.8.2 SHUTDOWN 

 
When the Shutdown button in the Conditions box is selected, the view changes to 
display the current status conditions for any shutdown.  
 
 
In this view a valid shutdown condition will be indicated by a green status box. In the 
above view the Wind Speed > High status is indicated. Any shutdown condition 
indicated in this view will automatically initiate a field shutdown. 
 
 
 
Indicated conditions: 
 No request for Heat 
 The Plant PLC has removed the request for heat to be provided to the plant 
 
 Wind Speed > High 
The wind speed meter has detected a wind speed above the safe operating 
maximum 
 
 Pump Trip 
The pump failed to start. Indicating possibly pump failure. 
Note in the event of a pump trip, to clear the fault, a manual RESET button will 
appear allowing the operator to confirm the pump has been checked and is clear for 
a restart. 

 
 
 DNI < Min & Supply Temp < Low 
If the available sun intensity is lower than a preset min for a defined period of time 
AND the Supply Temp has subsequently fallen below the defined Low temperature, 
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then the conditions are defined to shut the field down. This is to not waste energy 
operating the field in conditions, such as on an overcast day where by heat cannot 
be obtained. 
 
 Pump On & Flow < Min 
Should a pipe break occur a loss of pressure will occur. To protect the pump should 
this occur an alarm is triggered. 
 
 Return Pressure > Max 
Alarm on over pressure detection. 
 
 Supply Pressure < Min 
Alarm on low pressure detection. 
 
 Key Switch set to Off  
The keyswitch on the cabinet in the field is set to OFF. This is a safety feature in the 
event of a field operator detecting a condition that requires the field to be stopped. 
 
 Emergency Shutdown Switch 
An emergency shutdown input is provided (Stardom FCJ DI4) to allow for a 
shutdown condition to be activated at the control room. This may be as a result of a 
PC failure on the SCADA server, or should the operator note a safety issue in the 
plant room requiring immediate system shutdown. 
 
 Environmental Parameters: Loss of Comms 
 The environmental parameter status is transmitted to the Stardom PLC from 
the field collectors. In the event of a loss of comms to the field devices transmitting 
this information, a field shutdown will be initiated. This is to prevent possible damage 
to the field during from invalid environmental sensor information.  
 
 IOP 
 Should a field sensor fail, then the particular sensor will be indicated providing 
the operator with information about which sensor has failure, allowing for immediate 
repair. The descriptions indicate the particular sensor involved. 
 
Note that hovering the mouse over the item will 
provide further information of the sensor to be 
displayed. 
 
X05_3  Wind Speed 
X06_3  Wind Direction 
X03_4  Return Pressure 
X04_4  Supply Pressure  
X05_4  Supply Temperature 
X06_4  Return Temperature 
AI1  Flow Rate 
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PARAMETERS 

 

 
Note this section only applies to supervisors and administrators. Access is restricted 
to operator level users. To enable these functions please log on as an Administrator 
or Engineer level user. 
 
When the Parameters button in the Conditions box is selected, the view changes to 
display enable viewing of the parameter conditions for the system. 
 
If changes are made to the parameters then the Save to Flash procedure should be 
followed to ensure these are saved to the PLC memory for use after any subsequent 
start-up of the field. 
 
Pressing any of the available buttons will display 
a pop-up window enabling the current 

parameters to be viewed. Select the  to close 
the window. 
 
As previously noted, hovering the mouse over a 
parameter will provide the user with further 
information. 
 
NOTE: Caution, changing of values will alter field operation. 
 
TUNING VALUE POP-UP DISPLAYS 



 

UTS Broadway 
Building 

Operation and 
Maintenance 

Manual  
 

 
 

 

 
  Page 34 

  

Bypass Valve Tuning  

 

Wind Speed and Direction 

 

Supply Temperature 

 

VSD Pump Flow 

 

Supply & Return Pressure 

 

DNI Level 
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Miscellaneous Parameters 
Including  
Parking Angle,  
Offset Tracking Angle & Timeout (in 
mS) 
IOP sensor out of range limit 
Time Synchronisation update time. 

 

 
 
 
 

5.2.9 Heat Exchange Control 

 
The Heat Exchange control diagram outlines the read only Temperature required by 
the Plant, which is sent via Modbus communications to the Solar Field PLC. This can 
change constantly depending on the plant requirements. This value can change 
even when the Plant is not calling for heat. 
 

 
The read only Flow rate indicates the current flow rate in kg/s.  
 
The Flow valve provides a visual representation of the valve state, being either 
closed (bypassed), in transition or open. While the Flow Value is transitioning from 
open to closed and vise versa, the value colour will show the transition. 
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BYPASS / 
CLOSED 

TRAVEL OPEN 

 
Pump Status is also provided by a visual and text change as noted below. 
 

 

 

PUMP 
STOPPED 

PUMP  
RUNNING 
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5.2.10 Wind Direction & Speed Indication 

 
Wind speed and direction indication is visualised on the main 
screen in the form of a compass indicating the current wind 
direction. The actual direction is noted in the top right corner of the 
square in deg. 
 
The wind speed in m/s is noted below the compass. The Green 
status indicator beside the speed indicates the alarm status. If the 
speed increases above the warning and alarm levels, this green 

indicator will change to orange and then red for the shutdown alarm condition.  
 

5.2.11 Cabinet Key Switch Status 

 
The status of the key switch located on the front of the field 
cabineted is displayed on the main screen. This provides the 
operator with a simple status of the switch for times when 
maintenance is occurring.  
 

 

5.2.12 Temperature & Pressure Status 

 
The Supply and Return Temperature and Pressure for the 
field is displayed as shown. 
 
 
 

 
 

5.2.13 Control Loop Status & Control 

 
The control strategy operating at any time during 
startup and normal running operation depends on the a 
number of criteria. The stragety is detailed inflow 
Charts. The information is read only to operators. As 
the control changes between Flow and temperature 

control the displayed information will highlight the appropriate information. 
 
When in Flow Control, the system also notes whether the system is in heat-up or 
shutdown mode. 
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5.2.13.1 Faceplate Pop-up. 

Additional information is also available for operators and 
supervisors in the form or pop-up faceplates. If the user 
clicks on for example the Flow Control or Flow Setpoint 
parameters then an automatically generated faceplate  
 

    
Click on the yellow logo at the bottom of a faceplate to open the local trend window 
for the parameter.  
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Alarm Status Pane 

 

 
The Alarm pane at the bottom of the screen shows the latest alarms. The alarm list 
can be scrolled thru from here, or for a whole page alarm list refer to the ALARM 
menu button or the Alarm buttons from the toolbar. 
 
For detailed information on the alarm windows please refer to the included Fasttools 
technical overview specifications for more detailed information: TII50A01A20-01EN 
 

5.3 Solar Collector Displays 

Details information for Individual Solar Elements can be accessed from the main 
screen by selecting the particular solar element from either the screen index menu or 
by pressing the Collector button on the required status box. 
 

      
 
When selected the central screen will display the detailed Collector information. The 
toolbar, alarm pane and screen index menu will remain. The main screen can be 
returned to at any time. 

 
The main display provides the operator with a larger image of the main page image 
with additional information on the status of the particular collector.  
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The default screen shows the STATUS, with additional buttons to select further 
information on the collector ALARMS and PARAMETER settings. 
 

 
 
When the ALARM button is pressed, 
the display shows individual 
information for all alarms on the 
particular collector. In this case a loss 
of comms has been initiated.  
 
Note the ALARM Status icon in the 
top right corner is also activated. 
 
Once an alarm clears it will change 
from Red to Green.  
A special case is the HXS10 Comms 
error. Press the Reset button to 
release the alarm once cleared. 

 
Pressing the parameter button displays the read only parameters for the particular 
collector including park angle, reverse park, cleaning angle and temperature alarm 
settings. 
 
The Wind Speed and Direction information is repeated on each collector with 
additional information. The Wind Speed High and Max status indicators are 
displayed, and are displayed green if activated.  
 
The wind direction compass shows shaded areas corresponding to the areas for 
activating the park and reverse-park commands in high wind situations.  
 
 
 
 

Alarm Status indication (Green – No Alarm) 

Sun Position (Image & Angle) 

Collector Image of position 

Collector North-South Alignment Angle 
Collector current tracking angle 

Collector Status & Temperature 

Visual representation of NS Alignment 

Selector buttons for additional 
information 
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The orientation of the area is dependent on the North-South misalignment of the 
individual collector. 
A status indication is provided for whether the collector is parked for reverse 
parked. Here the REV status is green indicating the collector is reverse parked 

5.4 Alarming 

5.4.1 Alarm Overview 

 
The FAST/TOOLS SCADA has a current alarm overview with all alarms that are 
active or yet not acknowledged and a historical alarm overview with all alarm status 
changes over time. 
Current alarms can be presented in a scalable frame with scrollbar controls that for 
example can be defined as a separate current alarm display or a three line banner at 
the bottom or top (in the status bar) of the page. This overview is dynamic by nature; 
if an alarm no longer exists and is acknowledged (manually or automatically) then 
the alarm disappears from the screen. If there are no alarms active, this display or 
banner is empty. Every column of the alarm text line can be used to sort the alarm 
list so that current alarms can be sorted in: 
 
• Priority base order 
• Time base order 
• Alarm status order 
• Etc. 
 
Every alarm status (Alarm, acknowledged alarm, repeated alarm, delayed alarm, 
normal, etc) can have its own distinct fore and background color or no background 
colour. Furthermore definition of alarm line columns can be freely organized and 
represented. 
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The historical alarm overview has the same functionality as described above for the 
current alarm overview. All status changes of alarms are represented in a fully 
scrollable historical alarm overview table with scroll bars and fast keys (page-
up/down, etc.). 
 
For detailed information on the alarm windows please refer to the included Fasttools 
technical overview specifications for more detailed information: TII50A01A20-01EN 
or the online help guides included with the installed Fasttools software. 
 
The toolbar provides links to standard alarm lists:  

 
Goto Current Alarm List 
Goto Historical Alarm List 
Goto System Alarm List 



 

UTS Broadway 
Building 

Operation and 
Maintenance 

Manual  
 

 
 

 

 
  Page 43 

  

5.4.2 Current Alarm Overview  

 
 
 



 

UTS Broadway 
Building 

Operation and 
Maintenance 

Manual  
 

 
 

 

 
  Page 44 

  

5.4.3 Historical Alarm Overview  

 
 

5.5 Loss of communications Display 

 
Should communications be lost between the SCADA PC and the Solar Field and 
PLC then the SCADA screen will be displayed as follows:  
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Loss of communications to a Solar Element: A pink overview will 
be shown on each element for which communications is lost. The 
above screen shos shows a communications loss to all solar 
collectors. 
 

If communications is lost to sensors then the 
particular element will display a pink status bar 
beside the parameter.  

 
A faceplate pop-up would display a pink status icon and 
“OFFLINE” in the status bar. 
 
If an offline solar element is selected, then the following display would be seen. 

 
 
Once communications is re-established the normal display will be activated. 
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 MAINTENANCE PROCEDURES 6
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6.1 General 

 
The Maintenance procedures below are provided to assist competent and authorised 
personnel to operate and maintain the Solar Thermal TriGen System installed in the 
building.  
 
Any person operating or maintaining this installation must be authorised to do so and 
be properly trained and competent. This is to ensure proper operation of the 
System(s), and the health and safety of the building occupants, maintenance 
personnel, the general public and the environment.  
 
Operation and maintenance of the installation is to be in accordance with the 
requirements of the Building Code of Australia., The Public Health Act, and the 
Occupational Health and Safety Act.  
 
It is the responsibility of the Building Owner to ensure the operation and 
maintenance of the installation meets Code and Regulatory Authorities 
requirements.  The building owner should request that any contractor employed for 
the operation and maintenance of the installation provide certification that the 
operation and maintenance is in accordance with Code and Regulatory Authority 
requirements, and that qualified licensed personnel have carried out the operation 
and maintenance.  
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6.2 Subcontractor Maintenance Contacts (During Defects Liability Period -
DLP)  

 
Description Subcon/ 

Supplier 
Address Contact Phone Fax 

Solar TriGen 
System 

NEP Solar 20 / 14 Jubilee 
Avenue 
Warriewood NSW 
2102 

Johan Dreyer +61 2 9998 
4700 
 
+61 417 
894 672  
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6.3 Solar Collectors 

 
The solar collectors form part of the Nilsen Operation and Maintenance Manual, but 
included here for ease of reference: 
Maintenance Manual 
Concentrating Solar Thermal Collectors 
UTS Broadway 
NEP Solar 
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6.4 Pink Chiller 

Refer to section “Maintenance” on Page 26 of PinkChiller PC19 Operating 
Instructions in Section 9.1. 

6.5 ORC 

Refer to section “5 Maintenance” on Page 42 of ORC User Manual in Section 9.2. 

6.6 Plate Heat Exchangers 

Refer to section “Maintenance” on Page 11 of Alpha Laval Instruction Maual Plate 
Heat Exchangers in Section 9.3 

6.7 Pumps 

Refer to section “19. Maintenance and service” on Page 29 of Grundfos Installation 
and Operating Instructions in Section 9.5 

6.8 Bypass Valves 

The bypass valves and actuators are maintenance free. Refer to Samson Mounting 
and Operating Instructions in Section 9.6 

6.9 Flow and Pressure Sensors 

Refer section “10 Maintenance” of sensors Users’ Manuals in Section 9.7 
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 MAINTENANCE SCHEDULES 7
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Device / Maintenance 
Task 

Procedure 
Reference 

Frequency 

Daily Weekly Mthly 3 
Mth 

6 
Mth 

Yearly 

        

1 Water quality        

2 Leaks        

3 DB and Switchboards        

4 Pumps As per 
Section 

6.7 
   

 

  

5 ORC As per 
Section 

6.5 
   

 
  

6 Chiller As per 
Section 

6.4 
   

 
  

7 Solar Collector As per 
Section 

6.3 
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 CLEANING & TROUBLE SHOOTING 8
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8.1 General 

 
This Section of the manual outlines some common problems and troubleshooting 
techniques.  Most other problems will require trained service personnel to identify the 
problem and carry out the repair, please call for service.  
 

8.2 Alarm Input  

The Solar TriGen Control PC is set up with a SCADA system which monitors all the 
equipment in the system. When any fault occurs in the TriGen system an alarm is 
generated in the PLC and recorded on the SCADA. An alarm is sent to the BMS via 
digital output (low level). 
 

 Problem Recommended Action 

 

BMS Alarm notification  Log onto the Solar TriGen Control 
PC 

 Look at current alarms 
 Refer to Section 5.4 
 Clear fault as appropriate 
 Acknowledge Alarm in SCADA 
 Call Service if necessary 

8.3 Cleaning 

 
Please refer to Maintenance Schedules Section 7  for the cleaning frequency of the 
solar collectors.  
There are no specific cleaning methods for the equipment in the plant room. 
 
Cleaning methods for the solar collector are outlined in the 
Maintenance Manual 
Concentrating Solar Thermal Collectors 
UTS Broadway 
NEP Solar as per Section 6.3 
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 MANUFACTURERS DATA 9
 



 

UTS Broadway 
Building 

Operation and 
Maintenance 

Manual  
 

 
 

 

 
  Page 57 

  

9.1 Chiller 

Refer to: 
PinkChiller PC19 
19 kWc absorption chiller 
Ammonia/water based absorption chiller 
Operating instructions / Installation manual 
Version 1.1-E / June 2012 
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Specification 
 

Type classification PinkChiller PC19

Generation 5.4

Technology single-effect ammonia–water absorption chiller

Sorbent / Refrigerant Water / Ammonia

Cooling capacity kW 19,0

Width / Depth / Height m 0,8 (1,05) / 0,6 / 1,95

Total volume m³ 1,0

Total weight (working solution incl.) kg ca. 440

Operating weight (working solution incl.) kg ca. 490

Sorbent (Water) kg 15,0

Refrigerant (Ammonia) kg 19,0

Cooling ceiling Fan-Coil

Cooling capacity kW 19,5 18,6

Temperature in °C 18,0 12,0

Temperature out °C 15,0 6,0

Mass flow rate kg/h 5603 2672

Pressure drop mbar / kPa app. 450 / app. 45 app. 300 / app. 30

Max. allowable operating pressure PS bar 4,0

Allowable operating temperature °C -10 to +20

Water capacity Liter 20,0

Cooling ceiling Fan-Coil

Heating capacity kW 27,0 30,0

Temperature in °C 75,0 85,0

Temperature out °C 68,0 78,0

Mass flow rate kg/h 3325 3695

Pressure drop mbar / kPa app. 600 / app. 60 app. 600 / app. 60

Max. allowable operating pressure PS bar 4,0

Allowable operating temperature °C +65 to +110°C

Water capacity Liter 1,5

Cooling ceiling Fan-Coil

Heating capacity kW 49,0

Temperature in °C 24,0

Temperature out °C 30,0

Mass flow rate kg/h

Pressure drop mbar / kPa app. 850 / app. 85

Max. allowable operating pressure PS bar 4,0

Allowable operating temperature °C +20 bis +35

Water capacity Liter 25,0

Cold water cycle '' 1'' internal thread

Hot water cycle '' 1'' internal thread

Recooling cycle '' 6/4'' internal thread

Voltage V 230V / ~1 Ph 50 Hz

Power W app. 450

Hot water cycle

Recooling cycle (wet cooling tower)

Hydraulic connections

Electrical Input

7040

Product specifications

Dimensions

Filling quantities

Cold water cycle

 

Table 1: Specification 
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General Instructions  

Foreword  

With this manual we give you and your employees the information in hand, 
which makes the dealing with the newly purchased absorption chiller easier. Al-

ways keep in mind our safety- and hazard warnings and observe the operating 
and maintenance-instructions and all relevant safety regulations. This is essential 
for the function and the safety of our supplied products. 

 
Operate and maintain your system according to this manual. This will give this 

attention with a trouble-free operation and high availability. For these operating 
instructions we take the protection visa to DIN 34 in that the disclosure of its 
contents to third parties is not permitted. 

 

Wording in accordance with DIN 34:  

"The copying, distribution and utilization of this documents as well as the com-
munication of its contents to others without expressed authorization is prohibit-

ed. Offenders will be held liable for the payment of damages. All rights reserved 
in the event of the grant of patent, utility model or ornamental design registra-

tion.” 
 
Due to improvements and changes the illustrations in this manual can sometimes 

depart from the model used by you. 
 

 

 

Caution: 

 

 

This instruction manual and the safety- and hazard warnings should be read and 
understood before initial start up of the machine. 
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Warnings and Symbols 

 

 

Danger: 

 

 
This safety symbol indicates danger to life and limb. This arises mainly from dis-

regarding references labelled with this symbol.  
Therefore these references, the general safety- and hazard warnings and the rel-
evant safety regulations must be strictly observed.  

In this manual we have specially marked all the points that concern with your 
security. Pass all safety instructions to other users.  

 

 

Caution: 

 

 

This symbol indicates, that 
• instructions  

• regulations  
• directions  

• workflows  
must be observed.   
  

Disregarding them may result in  
• damage  

• destruction  
of the machine.  
 

 

Advice: 

 

 

This symbol indicates user advice, which 
 
• is useful for the further understanding of these operating instructions  

• makes dealing with the product easier.  
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Safety and Hazards 

 
General Instructions 
This machine is a complex unit using state-of-the-art technology. Due to its 
complexity improper handling and use, particularly when  

• being operated by inadequately trained personnel, 
• employed in non intended or designed situations, 
• not complying with these manual instructions,  

danger to life and limb can arise for the operator or a third party or damage to 
the machinery and other material assets. 

The machine is only to be used in the condition for which it was designed and in 
compliance with the safety- and hazard-instructions and the operating manual. 

Defects, which affect operation or safety of the machine, must be immediately 
remedied by an expert. 

Intended use  

Intended use in the meaning of the standard is that use, for which the technical 

product by the manufacturer - includes information for the purpose of advertising 
- is suited. In case of doubt it is such a usage that might arise from the design, 
implementation and operation of the technical product than usual. 

 
To maintain the operation, the machine can only be used for the "Normal use" 

according to DIN 31000 / VDE 0100.  
 
In the case of the PinkChiller PC19 its Normal Use is only for the produc-

tion of chilled water for air-conditioning of buildings or cooling of pro-
cesses. 

The technical performance data in accordance with operation instruc-
tions must not be exceeded (see Table 1).  
 

The use for other tasks is not intended. For all consequential damage due to oth-
er uses the company Pink GmbH cannot be held liable. Accordingly the operator 

assumes all risks for not intended or improper uses. 
 
The intended use also includes:  

• following the advice of the instruction manual 
• using the operating and auxiliary materials under applicable safety regulations 

• compliance with the operating- and maintenance-conditions (Inspections ans 
Servicing) 

• the consideration of predictable misconduct.  

 

Warranty and Liability  
Warranty and liability claims for personal injury and property damage are par-
ticularly excluded, if they refer to one or more of the following causes: 

• not intended or improper use of the machine 
• improper assembling, commissioning, operation and maintenance of the ma-

chine 
• operation with damaged safety equipment or not properly mounted or not 

operative safety and protection devices 

• failure to comply with the advices in the operating instructions for assem-
bling, commissioning, operation and maintenance of the machine  
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• structural changes in the machine 
• repairs carried out improperly 

• civil cases by foreign object damage and force majeure 
 

Build modifications or other modifications to the machine are not permitted with-
out the written authorisation of “Pink GmbH”. Failure to comply with this re-
quirement will result in the machine losing its EC-Declaration of Conformity.  

Use only original spare parts which comply with the established technical re-
quirements as defined by “Pink GmbH”.  

 

Basic safety and hazard warnings  

Informal security measures  

The construction and factory acceptance were made in accordance with the 
state-of-the-art for technology, ensuring safe operation at that point of time. The 
relevant provisions for periodic examination must be observed to ensure contin-

ued safe and hazard free operation.  
 

The operating manual should be kept constantly at the place of the machine. All 
safety and hazard warnings on the machine must be kept in a readable condition.  
 

While operating, servicing, maintaining and cleaning the machine all the relevant 
accident prevention regulations have to be observed. 

 

 

Caution: 

 

 

The safety and all the special hazard warnings for the machine must be read 
carefully prior to commissioning. Safety warnings and safety regulations must 

always be respected to avoid danger to life and limb, to health and to property.  
 

Facilities for noise insulation  

The facilities for noise insulation must be appropriated on the machine during 

operation.  
 

Operating personnel / Operation manual  

Everyone, who works at the machine, must have read the operation instructions 
and know and respect its contents.  

The operating manager is obligated, to teach his staff based on the operating 
manual with the obligation, that all rules and instructions have to be observed.  

 

Control system of the Machine 

Only trained personnel are permitted to operate the control system of the ma-
chine.  

 



Operating Instructions / Documentation 

PinkChiller PC19 

Version 1.1-E / June 2012 Page 8 of 29 

Moisture, humidity and frost  

The machine is designed for outdoor installation under an appropriate flying roof. 
All the electrical parts are protected adequately from moisture, humidity and 
dust by the construction. This requires the proper assembly and installation of 

the machines in multi-component delivery. 
The liquids contained in the machine are frost-proofed. If there is a danger of 

frost, the parts of the machine connected to the hydraulic system (hot water, 
cold water, cooling water) must be completely emptied and blown out or filled 
with appropriate antifreeze admixture.  

 

 

Danger: 

 

 

Improper installation can cause failure of important functions, such as Safety 
systems. Consequently people and equipment parts can be damaged.  

 
Ice in the hydraulic system (hot water, cold water, cooling water) can lead to the 

bursting or rupturing of pipes and especially of the plate heat exchangers, which 
can result in a leak of the working solution or the refrigerant from the machine or 
into the hydraulic system!  

 

Technical Specifications  

The technical performance data in accordance with operation instructions must 
not be exceeded (see Table 1).  

Please consider, the machine cannot be used in any combination of hot- / cold- / 
cooling-water! 
 

Maintenance and servicing 

Required maintenance and inspection operating has to be done within the pre-

scribed time limit. While all maintenance and inspection activities are beeing car-
ried out the machine has to be switched OFF and the main switch has to be pro-

tected against unexpected switching ON.  
 

The work is only permitted by qualified staff and in compliance with all the safety 
instructions. 
 

To carry out maintenance and servicing activities proper workshop equipment is 
essential!  

 

Packaging material  

The packaging materials used for transport and protection of the machine mainly 
consists of the following substances, which have the potential for recycling:  
• Corrugated paper / cardboard 

• Polyethylene foil (transparent)  
• Untreated wood  
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Do not place the packaging in general waste, but check with the waste disposal 

centre in your community or city administration, where this packaging can be 
recycled in an environmentally friendly manner. 

 

 

Danger: 

 

Keep packaging material out of reach of children! 
 

Waste disposal of the machine  

Machines, which have been out of operation for a long time or are decommis-
sioned, still contain valuable materials. Do not dump the machine to waste, but 

check with the waste disposal centre in your community or city administration, 
where the machine parts can be delivered or if there are possibilities for recy-

cling. 
 

 

Danger: 

 

 
Consider a proper disposal for the filled oil, working solution (water/ammonia) 

and the refrigerant ammonia.  
 

Structural changes in the machine  

Modifications or reconstruction to the machine are not permitted without the 
written authorisation of “Pink GmbH”. Failure to comply with this requirement will 

result in the machine losing its EC-Declaration of Conformity. This also applies to 
the welding of supporting parts.  

 
Use only original spare parts which comply with the established technical re-
quirements as defined by “Pink GmbH”. 
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Dangers posed by electrical energy  

 

Danger: 

 
 
Before opening the electric control box the main switch has to be switched OFF 

and has to be protected against unexpected switching on, or alternatively the 
power connector must be pulled out.  
 

Electrical components and stationary electrical equipment have to be examined 
by an electrical professional at least every four years.  

 
The switchbox and the electrical equipment are manufactured and tested accord-
ing to VDE requirements. 

 
Any subsequent work carried out on the switchbox and any electrical equipment 

or components have to be completed in accordance with the VDE requirements.  
Such work can only be completed by a qualified electrician.  
 

The function of the safety equipment of the machine has to be examined regular-
ly.  

 
Use only fuses with a specification equivalent to the original.  
 

Consider the accident prevention regulations of the Accident Prevention & Insur-
ance Association.  

 



Operating Instructions / Documentation 

PinkChiller PC19 

Version 1.1-E / June 2012 Page 11 of 29 

Dangers by moving parts of the solution pump  

 

Danger: 

 
 

Before any work at the machine the main switch has to be switched OFF and has 
to be protected against unexpected switching on, or the power connector must 
be pulled off.  

There is a risk of injury from the moving parts of the solution pump which can 
spontaneously start! 

 

Dangers by the working solution ammonia / water 

 

Danger: 

  
 

The working solution of the machine is a 50% ammonia / water mixture.  
• Toxic by inhalation  

• Causes burns  
• Very toxic to aquatic organisms  
Please note the relevant safety data sheet.  

 
The solution is in a closed circuit. Workings on the solution cycle can only be 

done by qualified employees with appropriate protective equipment.  
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General  

Thermally driven cooling 

Thermally driven chillers such as the absorption chiller “PinkChiller PC19” do 
have several positive properties: 

• Use of renewable energy sources (biomass, Solar thermal,…) or waste heat 
(out of processes or CHP-units) 

• Reduction of operating costs for the cold production due to low power con-

sumption 
• Reduction of electrical power input and the peak electricity demand 

• Discharge of electricity networks 
• Increased independence from energy suppliers 
• Reduction of primary energy demand 

• Reduction in CO2 emissions 
• Extending the running hours of CHP-units 

• Reducing the use of harmful refrigerants 

Description of the system 

A complete thermally driven cooling system consists of three hydraulic cycles: 
• Hot-water-cycle or driving-cycle (HT): feeding the absorption chiller with hot 

water (f.ex. biomass, solar thermal, waste heat,…) 
• Cold-water-cycle (LT): cold-usage (extracting heat out of rooms or processes 

by using cold ceilings, fan-coils, heat-exchangers,…) 
• Reecooling- or heat-rejection-cycle (MT): rejection of the heat on medium 

temperature level to the ambient or other heat sinks (recooler, swimming-

pool,…) 
 

Functional block diagram of a thermally driven cooling system: 
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Description of the Process  

Absorption chillers use heat instead of mechanical energy to provide cooling. The 
mechanical vapour compressor is replaced by a continuously working thermal 

compressor, which consists of an absorber, a generator, a pump, and a throttling 
device. The basic operation of the thermal compressor of an ammonia-water 
chiller cycle is as follows: Heat from an adequate heat source (65 ... 100 ° C) is 

applied to the generator, which contains a solution of ammonia water, rich in 
ammonia. The heat causes high pressure ammonia vapour to desorb from the 

solution. The high pressure ammonia vapour flows to a condenser, typically 
cooled by a water cooling system (25 ... 30° C). The ammonia vapour condenses 
into a high pressure liquid, releasing heat into the recooling water cycle.  

 
The high pressure ammonia liquid goes through a restriction to the low pressure 

side of the cycle. This liquid, at low pressures, boils or evaporates in the evapo-
rator. This process provides the cooling or refrigeration product. The low pres-
sure vapour flows to the absorber, which contains a water-rich solution obtained 

from the generator. This solution absorbs the ammonia while releasing the heat 
of absorption. This heat can be used as product heat or for internal heat recovery 

in other parts of the cycle, thus unloading the burner and increasing cycle effi-
ciency. The solution in the absorber, now once again rich in ammonia, is pumped 
to the generator, where it is ready to repeat the cycle.  

Due to the usage of the working-solution water/ammonia a wide range of cold-
water-temperatures - even below zero - can be produced. 

 
 

 

Figure 1: Basic principle of an absorption cooling machine 

  



Operating Instructions / Documentation 

PinkChiller PC19 

Version 1.1-E / June 2012 Page 14 of 29 

Performance 
The Coefficient of Performance (COP) for a thermally driven ammonia/water 
chiller is defined as the refrigeration effect divided by the heat input. 

 

InputHeat 
Effection Refrigerat

 (COP) ePerformanc oft Coefficien =  

 
Primary depending on the temperature-levels in the three hydraulic cycles the 

COP of the PinkChiller PC19 is in the range of 0,5 and below (cold-water-
production below 0°C), between 0,55 and 0,65 (cold-water-production 6°C) or 

between 0,65 and 0,75 (cold-water-production above 10°C). 
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Description of the machine-components 
Front view from outside 
 

 

 
Internal thread (4xM12) for 

Ring-screws 
  
Housing 

 
Switchbox 

 
Display and user interface of 
the controller 

 
Signal lamps 

 
Main switch 
 

 
 

 
 
 

 
 

 
 
 

 
 

Base (certain types with re-
movable blinds) 

Optional: screwed foots 
 
 

 
 

Hydraulic connections 
at the rear! 

 

Figure 2: Components of the absorption chiller PC19 
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Front view inside 
 

 

 
High-pressure- 

safety-switch 
 

Injection valve 
 
Condenser 

 
Solenoid valve  

working solution 
Mechanical solution valve 
 

Absorber 
 

Evaporator 
 
Generator 

 
Solution heat exchanger 

 
Pulsation damper (opt.) 
 

Condensat collector 
 

Solution pump 
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Description of the operating- and display elements 
 

 
 
[A] Main switch 

Use the main switch for turning the machine ON and OFF. In ON-mode the 

machine is ready to be activated by the controller. The main switch is also 
the security cut-off-switch. 

[B] High-pressure-safety-switch 
This switch will turn off the machine by exceeding the maximum operating 
pressure of 20 bars. If this switch is released the red signal light [D] will 

be activated and the machine will stop immediately. 
[C] Stand-by 

The white signal light shows the stand-by-status of the machine, indicating 
voltage at the controller. It will be active after connecting the machine to 
the grid and after switching on the machine by the main switch [A]. 

[D] Fault 
The red signal light indicates the release of the high-pressure-saftey-

switch [B]. 
 

A 

B 

D C 
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Preparations for the initial start up  

Transport and packaging 

After the machine’s arrival at the customer all components need to be inspected 
for transport damage.  

 
Any damages must be reported the relevant bodies immediately, for example:  
 

For damage evident in the external packaging: 
• Forwarding or Transport Company 

• Railway Authority  
For damage evident once packaging is removed 
• Company “Pink GmbH” 

 
The absorption chiller is delivered filled with working solution water/ammonia 

and in upright position. 
 

To move the machine please use following possibilities: 
• Lift the machine at the 4 ring-screws at the top 

 

 
 

• Move the machine by a manual or motor driven fork lift 
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The machine must be placed on a horizontal, flat surface. The vertical position of 
the machine must be checked with a spirit level. The levelling can be done with 

the height adjustable feet on the lower frame of the machine. If necessary, the 
supported plastic plates can be snapped on to the ball joint of the variable feet.  

 

 

Danger: 

 

 

Consider national regulations regarding 
• Suitable places of installation 
• Regulations regarding mechanical ventilating equipment 

 

 

Caution: 

 

 
Provide a minimum maintenance clearance like shown in the sketch below:  

 

 
 

 
PC19 

50cm 70cm 

50cm 

80cm 

Front 
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Hydraulic connections  

The connectors for hot water are easily accessible on the rear of the machine.  

 

 
 

All pumps within these circuits must be able to provide the required flow rates 
(see Table 1). 

 

Pressure drops 

The pressure drops of the three cycles are indicated in table 1 and in the pres-
sure-drop-diagram.  
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Water quality - general 

Water used in the chilled-hot water circuit and cooling water circuit may cause 
corrosion if not properly analyzed and treated to maintain a passive condition. 
The cooling water circuit is particularly vulnerable since in most cases, this is an 

open circuit thus lending itself to scaling from precipitation of dissolved solids, 
and to growth of algae and micro-organisms in the water. All have a detrimental 

effect on the function of rejecting heat. If left unchecked, moreover, performance 
of the chiller will be affected and a significant reduction in life expectancy could 
result. It is equally important to consider that extreme health hazards may at-

tend badly maintained cooling towers. 
Correct and continuous water treatment is thus essential to the correct operation 

of the chiller. Failure to provide and maintain in operation the necessary appa-
ratus for water treatment will immediately void the warranty applying to the ab-

sorption machine. 
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Water Quality Limits 

The following table describes the maximum limits of water contaminates within 
the circuits of the chiller-heater. Make-up water, exhibiting total dissolved solids 
no greater than 50ppm, with substantial “bleed-off”, would be necessary to 

achieve this result in the cooling water circuit. 
 

If such water quality in supply is not available under all circumstances, chemical 
treatment is required to combat scaling. Chemicals to combat algae and microor-
ganisms are in any event necessary. It is highly recommended that water treat-

ment specialists be retained prior to the initial commissioning of the plant and to 
provide an ongoing program of chemicals and periodic inspections to ensure that 

the cooling water circuit remains safe and compatible throughout. 
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Hydraulic scheme 

The absorption chiller must be implemented in a hydraulic scheme approved by 
your distributor! 

 

 

Caution: 

 

 

Unsuitable hydraulic environments can cause damage to the machine! 
 

 

 

Caution: 

 

 
Be sure the threaded connections of the cooling water cycle inside the machine 
are securely tightened. Furthermore, check the plate heat exchangers are 

screwed to the piping correctly. Water leaking out of poor connections could 
damage parts of the machine! 

 
Make sure the two inserted dirt traps in the hot-water and cooling-water-cycle 
are free of foreign objects to ensure full flow. Reduced flow due to clogged dirt 

traps will cause the machine function poorly. 
 

Check all screwed connections of the solution cycle! 
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Electric connections 

Please follow the separate wiring diagram! 

 

Power supply 

The power supply should be done by a cable with 230V, 50Hz, 1~. 
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Initial start up 
 

 

Caution: 

 

 
The initial start up must be done by a certified company! 
 

Clear oil must be visible in the transparent filler of the working solution pump. If 
not, oil (type SAE 10W40) must be refilled until the level is visible at the bottom 
of the filler.  

 
Check the tension of the V-belts. It should be possible, to twist the belt by 90 ° 

in the central area using thumb and index finger with reasonable strength. If 
necessary, the tension of the V-belts can be adjusted by altering the clamping 
device of the working solution pump.  

 

 

Danger: 

 
 
Before any work at the machine commences, the main switch has to be switched 
OFF and has to be protected against unexpected switch on, or alternatively the 

power connector must be pulled off.  
 

There is a risk of injury from the moving parts of the solution pump that could 
spontaneously start! 
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Maintenance 
The absorption chiller PinkChiller PC19 is characterized by its robust, low-
maintenance design. To ensure a long, trouble free, operation the following in-

spections and maintenance activities have to be carried out: 
  

Item Activity Interval Person 
Piping, Vessels, solu-
tion pump 

Optical check re-
garding tightness 

Every 200 work-
ing hours or 

monthly 

Customer 

Solution pump Optical check re-

garding oil filling, 
oil colour, V-belt-

tension 

Every 600 work-

ing hours or eve-
ry 3 months 

Customer 

Solution pump Refill oil 

SAE10W40 

When necessary 

– check reason of 
oil leakage and 
call distributor! 

Installer 

Solution pump Change mem-
brane 

Every 2000 work-
ing hours or 3 

years 

Service team of 
your reseller 

Screwed connections Check tightness Yearly Installer 

Dirt traps in hot wa-
ter cycle, recooling-

water cycle 

Clean Yearly Installer 

Pressure switches Check function Yearly Installer 

    

    

 

 

Caution: 

 

 
Consider local regulations regarding periodic checks according to the Pressure 

Equipment Directive!  
 

 

Danger: 

 
 
Before any work at the machine commences the main switch has to be switched 

OFF and has to be protected against unexpected switching on, or alternatively 
the power connector must be pulled out.  

There is a risk of injury from the moving parts of the solution pump which can 
spontaneously start! 
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Troubles and troubleshooting 

General 

Trouble Reason 
Trouble 

shooting 

Chiller does not start or 

stops 

Plug not connected Connect plug 

Main switch OFF Switch main switch ON 

Low-pressure-switch 

activated 

Check ambient conditions 

– switch will be deac-
tivated at higher pres-

sure due to higher ambi-
ent temperatures. 

If changing the setting of 

the low pressure switch 
be sure to fill with ade-

quate brine (glycol filling) 

High–pressure-switch 

activated 

Check recooling system 

(ventilator) 

Check recooling water 

pump 

Check and clean dirt trap 

Motor protection 

Working solution pump 
activated 

Switch ON 
motor protection 

,if it reoccurs again 
call distributor 

Chiller stops, red light 
“Fault” is activated 

High–pressure-safety-
switch activated 

Check recooling system 
(ventilator) and reset the 

safety switch 

Check recooling water 
pump and reset the safe-

ty switch 

Check and clean dirt trap 

and reset the safety 
switch 

Deficient cooling power 

Hot water temperature 
too low 

Check heat source and 
hydraulic system 

Dirt trap in the hot water 
cycle clogged 

Clean dirt trap 

Ammonia smell Leak 

Deactivate machine, en-
sure good ventilation, 

avoid open fire and 
sparks, call distributor 
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Resetting the high-pressure-safety-switch 

 

 

Danger: 

 

 

If it’s necessary to reset the high-pressure-safety-switch a fatal error must have 
previously occurred. 

 
Be sure to remove the reason of the trouble first and allow the machine to cool 
down and decrease the pressure by at least 4 bar below release-pressure (20 

bar) of the switch (20-4=16 bar). 
To reset the high-pressure safety-switch it is necessary to open the case with a 

flat screwdriver. 
 

 

 
Open this two screws and remove the 
cover 

 
After opening the cover press down the reset switch. 
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Press down the black cover which op-
erates the switch below. 

 

Support 
 
Manufacturer: 

 
Pink GmbH 

 
Bahnhofstrasse 22 
A-8665 Langenwang 

 
Tel.: +43 (3854) 3666 

Fax: +43 (3854) 3666-40 
 
e-mail: info@pink.co.at 

Internet: www.pink.co.at 

 



 

UTS Broadway 
Building 

Operation and 
Maintenance 

Manual  
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9.2 ORC 

Refer to: 

1- Installation Manual CLAZ-0002-Y v3.1 
2- 2- User Manual_CLBZ-0003-Y v3.1 
3- Enefcogen Green 10kW PA Control Panel 

 

 

 



 
 

 
 

CLAZ-0002-Y - v3.1 / fr Version 3.1 03.10.12 

 

  

 
Combined production of heat and power 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Installation manual 
 
 
 
 

DUTY 
Save this document for future consultation.  

  

 
WARNING 
Before working with the unit, users are advised to familiarise themselves 
with the technical documentation, and in particular to follow the safety 
regulations.  
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I Identification data  
 

I.1 Document  
 

Type: CLAZ-0002-Y – Installation manual 
Language: English 

 

 
 

I.2 Unit  
 

Name: ENEFCOGENGREEN 
Type: A unit for the combined production of heat and power 

 

 
 

I.3 Revision control 

 

 
Version Date Author Note 

1.0 02. 03. 2011 yco First version 

2.0 18. 07. 2011 yco New version 

3.0 22. 12. 2011 bsc New version 

3.1 03. 10. 2012 lpl New version 

3.2 09. 10. 2013 Lhe New version 
  

Table I-1 
 

 

 
I.4 Rights for the publication of the document 

Publication of this document or parts thereof is prohibited. None of the 
parts of the document may be published, modified, copied or distributed 
electronically, especially with photocopying devices, magnetic media and 
other means of recording without the prior written consent of Eneftech 
Innovation SA.  All rights, especially rights of reproduction, distribution 
and translation, as well as the rights related to patents and other records, 
are reserved. The same prohibition applies to programs supplied with the 
ENEFCOGEN GREEN units. 
If necessary, a copy of this document may be released with the consent of 
the Eneftech Innovation SA Company.  

 
 

© 2011 Eneftech Innovation SA. All rights reserved. 
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1 General introduction 
 

1.1 General information 

This document is prepared on the basis of information that was available 
at the time of its publication 

 
The original version is in French. 

 
The information contained in this document is the property of Eneftech 
Innovation SA. It was compiled for internal customer requirements while 
any other use is excluded.  Assignment of this information to secondary 
parties as well as its publication is prohibited. 
Eneftech Innovation SA has a continued interest in improving its products. 
Therefore, it reserves the right to change or improve the information 
contained in this document without prior notice.  

 
Eneftech Innovation SA disclaims any responsibility in the case of any 
errors or omissions in this document. 

 
 
 
 

1.2 Conformity with standards and directives 
The "CE" designation indicates that this product conforms to European 
requirements concerning safety, health, the environment and the user's 
safety. 

  
 
 
 

1.3 Proper use 

The data presented in this manual must be followed, especially the safety 
regulations.  

 
 
 
 

1.4 The objectives of the documentation 
The documentation provides information which is necessary for the 
proper installation of the system. It fully informs the installation 
technician so that he can carry out all the installation steps effectively. 

 
For safety reasons and for reasons of protecting the environment, it is 
necessary to follow the regulations described in this document. We advise 
that you consult this documentation. 
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1.5 Technical assistance 
For each technical requirement: 

Procedure 

 Activity Note 

A Collect information from the labels.  

B Clearly identify the detected defect.  

C Contact support at Eneftech Innovation SA.  

 
 

 

1.6 Contact  
 

Eneftech Innovation SA 
Route de Champ-Colin 2C 
CH - 1260 Nyon 
Switzerland 
 
Telephone: +41 22 994 04 20 
Fax: +41 22 566 27 43 
E-mail: info@eneftech.com 
Internet: www.eneftech.com 
 
Technical support: 
Telephone: +41 22 994 04 20 
E-mail: support@eneftech.com 

 

1.7 Terminology  
 

User 
The user is the owner of the unit who uses it alone as an owner or passes it 
to others for use. 
 
Technical personnel 
The term "technical personnel" refers to all persons who are authorized to 
operate the unit by virtue of their training or qualifications.  
 
Personnel qualifications 
Various types of the personnel's qualifications are required for various 
activities that must be carried out on the unit.  
 
Unit 
The term "unit" refers to the ENEFCOGENGREEN system. 

 

 

INFORMATION! 
The terminology for the individual components of the unit is defined in 
the general description in the user manual.  

mailto:upport@eneftech.com
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2 Safety regulations 
 

INFORMATION 
The Eneftech Innovation SA refuses any responsibility in the event of 
noncompliance with these regulations 

 

 
DUTY 
Personnel who have access to the place of installation must be authorized 
by Eneftech Innovation SA, trained in accordance with applicable laws and 
standards and be informed about the safety instructions concerning the 
unit. 

 
 

2.1 General rules 
 

DUTY 
It is the user's obligation to read and understand each chapter before 
starting work with the unit.  

 

 
DUTY 
The place of installation must conform to applicable laws and standards 
for a system containing more than 50 kg of a safety group B1 refrigerant. 

 

 
DUTY 
The installation and the hydraulic and electrical circuit must conform to 
applicable laws and standards for circuits of supplied and produced heat. 

 

 
DANGER 
The pressures and temperatures of the hydraulic circuit must not be 
exceeded: 

- Heat input:  
- 40 bar;  
- 160 °C; 

- Cold input:  
- 16 bar;  
- When stopped: 60 °C,  
- In operation: see the temperature limit in the table of 
technical characteristics on page 16. 

 

 
DANGER 
Failure to comply with these regulations can result in serious accidents!  

 

 
INFORMATION 
If you require to complete work with the unit which is not described in 
this document, then Eneftech Innovation SA offers solutions and service. 
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INFORMATION 
The unit is designed to fully satisfy the requirements relating to safe work 
and operation. The machine conforms to applicable standards and 
European directives (CE). 

 

 
WARNING 
Eneftech Innovation SA isn't responsible for damage caused by 
inadequate handling or failure to comply with the information contained 
in this document. 

 

 
FORBIDDEN ! 
The safety devices must never be decommissioned in conformity with 
the list on page 12.  

 
 
 

 
2.1.1 The importance of the safety regulations 

All the safety and protective regulations that are stated in this manual 
must be complied with in order to avoid bodily harm with temporary or 
permanent consequences, material damages or pollution to the 
environment.  

Statutory regulations, preventative measures against accidents and the 
protection of the environment must be followed, as well as the recognized 
technical regulations that apply appropriate methods and non-hazardous 
work which are valid in the country or in the place of installation. 

 

 
 
 

2.1.2 Ignoring the safety regulations 

Ignoring safety and protective regulations as well as ignoring statutory 
and technical regulations can lead to bodily harm with temporary or 
permanent consequences, material damages or pollution of the 
environment.   

 
 
 
 
 

 
2.2 Definitions of the pictograms 

The warning pictograms and the pictograms about hazard that are used in 
this document provide information about the safety instructions, as well 
as information related to the safety of the unit. 
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2.2.1 General pictograms 
 
 

FORBIDDEN 
A sign that must be respected.  

 

 
DANGER 
It warns against the risk of bodily harm or death.  

 

 
WARNING 
It warns against the risk of injury and damage to one’s health. 

 

 
ATTENTION 
 It warns against the risk of minor injuries or major material damages to 
the unit or the environment. 

 

 
CAUTION 
It warns against mistakes during manipulation and negligence that can 
cause material damages to the unit.  

 

 
DUTY 
Directives and measures that should be applied. 

 

 
INFORMATION 

Informative comment. 
 
 
 

The information has already been stated. It refers to a segment of the 
document. 

 
 
 
 
 

2.2.2 Specific pictograms 
 
 

DANGER 
The risk of shock/death by an electric current. 

 
 

 
DANGER 
Risk of burns. 
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2.3 Rules for transportation and installation 
 
 

DANGER 
                                                                 The risk of shock/death by an electric current. 

All contact with a part of the device or the whole device which is under 
electrical stress poses a great danger. Only technical personnel who are 
expressly authorized can intervene with the device or its parts.  

 

 
DANGER 
Risk of burns. Make sure the temperature is sufficiently low on the 
performance elements.  

 
 

2.3.1 Place of 
installation 

 

 

The place of installing the unit and its hot-cold supply circuits must 
conform to the applicable laws and standards for a system containing a 
safety group refrigerant: 
- For a system containing more than 50 kg of a refrigerant for 20 kW and 

30 kW machines.  
- For a system containing less than 50 kg of a refrigerant for 15 kW 

machines.  
 

2.3.2 Installation of hydraulic circuits 

The hydraulic circuits must conform to applicable laws and standards for 
circuits that supply and produce heat.  

 

2.3.3 Safety of hydraulic circuits 

The hydraulic pressure and temperature safety of the unit must be 
checked.  

 

2.3.4 Installation of electrical circuits 

The electrical circuits must conform to the applicable laws and standards. 
 

2.3.5 Safety of electrical circuits 

The electrical safety devices must be checked. 
 

2.3.6 Other safety devices 

All the other safety devices must be checked. 
 
 
 

2.4 Safety devices 
The following are the safety devices of the machine: 

•   Pressure gauge 
•   Thermostat 
•   Safety valve 
•   Casing 
•   The small door on the control box 
•   Thermal insulation 
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3 Installation 
 

3.1 Recommendations 
 
 

ATTENTION 
Respect the signs shown on the cover. 

 

 
DUTY 
Only technical personnel are authorized to install the unit.  

 

 
DUTY 
Using protective footwear is mandatory.  

 

 
DUTY 
The commissioning of the unit must be done by qualified technical 
personnel who are authorized by Eneftech Innovation SA.  

 
 
 

 
3.2 Inspection upon receipt 

 
 

DUTY 
All missing or defective material must be stated in the transport 
documentation. Inform the carrier, insurers and supplier without delay.  

 

 
INFORMATION 
It is possible to report some damage when the machine is being 
commissioned. 

 
 

Check if all the delivered material corresponds to the shipping list and 
whether the delivered material is damaged. 
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3.3 Environmental conditions 
 

 

Characteristics Unit Enefcogen Enefcogen Enefcogen Enefcogen 
  10kW 15kW 20kW 30kW 
Ambient humidity % 0-65 

Ambient temperature °C 5-50 
Ambient temperature during 
operation °C 5-40 

Floor load kg/m2 600 600 750 750 

 
 
 
 
 

DANGER 
The machine must not be stored in temperatures below freezing point.  
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3.4 Technical characteristics ENEFCOGENGREEN 30, 20, 15 ET 10kW 
 

ENEFCOGEN
GREEN

 30kW  30GRE-01  (frame type: 1) 
  
Circuit - hot (W3A evaporation device) Unit Nominal Range Tolerance 
      

Liquid (Thermal oil/Shell Thermia B)     
Thermal input: kW 330 180~360   

Mass flow rate: kg/s 4.5 

 
  

Volumetric flow rate: m3/h 20.5 
 

  
Inlet temperature: °C 150 120~155 0.1 °C/s 
Outlet temperature: °C 119 

 
  

Maximum inlet operating temperature: °C 160 

 
  

Operating pressure: barg 1~3 

 
  

Maximum operating pressure: barg 40 

 
  

Volume: L <25 

 
  

Pressure drop: bar <0.3 

 

  
Flanges: 

 

PN40/DN50 
 

  
      

Circuit - cold (W4A capacitor)     
      

Liquid (coolant)     
Thermal outlet: kW 290 160~320   
Mass flow rate: kg/s 4.5 

 
  

Volumetric flow rate: m3/h 16.3 

 
  

Inlet temperature: °C 25 15~30 0.1 °C/s 
Outlet temperature: °C 40 30~50   
Maximum inlet operating temperature: °C 30    
Operating pressure: barg 3~5 

 
  

Maximum operating temperature: barg 16 

 
  

Volume: L <25 

 
  

Pressure drop: bar <0.2 

 
  

Flanges: 
 

PN16/DN50 
 

  

    
  

Electric power & efficiency     
  

   
  

Gross electric Power kW 30.1 15~32   

Net electric Power  kW 25.4 

 
  

Electric Consumption kW 4.7 

 
  

Efficiency % 9.1 

 
  

Global efficiency % 95.6 

 

  
Turndown ratio % 50-100 

 

  

    
  

Sound level dBA 60 at 10m   

 

dBA 80 at 1m   
General data     
  

   
  

Mass kg 1500 

 
  

Dimensions WxDxH mm 1900x1040x2000   

    
  

Electrical network 

 

400V / 50Hz, 3x100A   

     
  

Official approval 

 

PED:  97/23 EC 

  

Device:  2006/42 EC 

  

Network: DIN VDE-0126-1-1 
These characteristics are based on laboratory tests carried out on thermal oil. (With reference to the 
„QUALITY_CONTROL_CHECKLIST“ document of the machine) The final performance depends on the operating 
conditions at the place of installation.  
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ENEFCOGEN
GREEN

 20kW  20GRE-01 (frame type: 1) 
  
Circuit - hot (W3A evaporating device) Unit Nominal Range Tolerance 
      

Liquid (Thermal oil/Shell Thermia B)     

Thermal inlet: kW 220 110-220   

Mass flow rate: kg/s 3.2 

 
  

Volumetric flow rate: m3/h 14.6 
 

  

Inlet temperature: °C 150 120-155 0.1 °C/s 
Outlet temperature: °C 121 

 
  

Maximum inlet operating temperature: °C 160 

 
  

Operating pressure: barg 1-3 

 
  

Maximum operating pressure: barg 40 

 
  

Volume: L <25 

 
  

Pressure drop: bar <0.3 

 

  
Flanges: 

 

PN40/DN50 
 

  
      

Circuit - cold (W4A capacitor)     
      

Liquid (coolant)     
Thermal outlet: kW 200 100-200   
Mass flow rate: kg/s 3.6 

 
  

Volumetric flow rate: m3/h 13.0 

 
  

Inlet temperature: °C 30 20-35 0.1 °C/s 
Outlet temperature: °C 43 35-50   
Maximum inlet operating temperature: °C 35 

 
  

Operating pressure: barg 3-5 

 
  

Maximum operating pressure: barg 16 

 
  

Volume: L <25 

 
  

Pressure loss: bar <0.2 

 
  

Flanges: 
 

PN16/DN50 
 

  

    
  

Electric power & efficiency     
  

   
  

Gross electric Power kW 20 10-20   

Net electric Power kW 16.6 

 
  

Electric Consumption kW 3.4 

 
  

Efficiency % 9.1 

 
  

Global efficiency % 98.5 

 

  
Turndown ratio % 50-100 

 

  

    
  

Sound level dBA 60 at 10m   

 

dBA 80 at 1m   
General data     
  

   
  

Mass kg 1500 

 
  

Dimensions WxDxH mm 1900x1040x2000   

    
  

Electrical network 

 

400V / 50Hz, 3x100A   

    
  

Official approval 

 

PED:  97/23 EC 

  

Device:  2006/42 EC 

  

Network: DIN VDE-0126-1-1 
These characteristics are based on laboratory tests carried out on thermal oil. (With reference to the 
„QUALITY_CONTROL_CHECKLIST“ document of the machine) The final performance depends on the operating 
conditions at the place of installation.  
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ENEFCOGEN
GREEN

 15kW 15GRE-01 (frame type: 1) 
  
Circuit - hot (W3A evaporating device) Unit Nominal Range Tolerance 
      

Liquid (Thermal oil/Shell Thermia B)     

Thermal outlet: kW 175 100-175   

Mass flow rate: kg/s 2.2 

 
  

Volumetric flow rate: m3/h 9.9 
 

  

Inlet temperature: °C 150 120-155 0.1 °C/s 
Outlet temperature: °C 115 

 
  

Maximum inlet operating temperature: °C 160 

 
  

Operating pressure: barg 1-3 

 
  

Maximum operating pressure: barg 40 

 
  

Volume: L <25 

 
  

Pressure drop: bar <0.3 

 

  
Flanges: 

 

PN40/DN40 
 

  
      

Circuit - cold (W4A capacitor)     
      

Liquid (coolant)     
Thermal outlet: kW 150 90-150   
Mass flow rate: kg/s 2.2 

 
  

Volumetric flow rate: m3/h 7.8 

 
  

Inlet temperature: °C 25 15~30 0.1 °C/s 
Outlet temperature: °C 40 30~50   
Maximum inlet operating temperature: °C 30 

 
  

Operating pressure: barg 3-5 

 
  

Maximum operating pressure: barg 16 

 
  

Volume: L <25 

 
  

Pressure drop: bar <0.2 

 
  

Flanges: 
 

PN16/DN40 
 

  

    
  

Electric power & efficiency     
  

   
  

Gross electric Power kW 15 8.5-15   

Net electric Power kW 13.5 

 
  

Electric Consumption kW 1.5 

 
  

Efficiency % 9.1 

 
  

Global efficiency % 98.5 

 

  
Turndown ratio % 50-100 

 

  

    
  

Sound level dBA 60 at 10m   

 

dBA 80 at 1m   
General data     
  

   
  

Mass kg 1150 

 
  

Dimensions WxDxH mm 1900x1040x2000   

    
  

Electrical network 

 

400V / 50Hz, 3x63A   

     
  

Official approval 

 

PED:  97/23 EC 

  

Device:  2006/42 EC 

  

Network DIN VDE-0126-1-1 
These characteristics are based on laboratory tests carried out on thermal oil. (With reference to the 
„QUALITY_CONTROL_CHECKLIST“ document of the machine) The final performance depends on the operating 
conditions at the place of installation.  
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ENEFCOGEN
GREEN

 10kW 10GRE-01 (frame type: 2) 
  
Circuit - hot (W3A evaporating device) Unit Nominal Range Tolerance 
      

Liquid (Thermal oil/Shell Thermia B)     
Thermal inlet: kW 110 80-120   

Mass flow rate: kg/s 2.2 

 
  

Volumetric flow rate: m3/h 9.9 
 

  
Inlet temperature: °C 140 120-145 0.1 °C/s 
Outlet temperature: °C 107 

 
  

Maximum inlet operating temperature: °C 145 

 
  

Operating pressure: barg 1-3 

 
  

Maximum operating pressure: barg 40 

 
  

Volume: L <25 

 
  

Pressure loss: bar <0.3 

 

  
Flanges: 

 

PN40/DN40 
 

  
      

Circuit - cold (W4A capacitor)     
      

Liquid (coolant)     
Thermal outlet: kW 100 60-120   
Mass flow rate: kg/s 2.2 

 
  

Volumetric flow rate: m3/h 7.8 

 
  

Inlet temperature: °C 20 20-30 0.1 °C/s 
Outlet temperature: °C 30 30~50   
Maximum inlet operating temperature: °C 30 

 
  

Operating pressure: barg 3-5 

 
  

Maximum operating pressure: barg 16 

 
  

Volume: L <25 

 
  

Pressure loss: bar <0.2 

 
  

Flanges: 
 

PN16/DN40 
 

  

    
  

Electric power & efficiency     
  

   
  

Gross electric Power kW 10 6.0-10.5   

Net electric Power kW 9 

 
  

Electric Consumption kW 1.0 

 
  

Efficiency % 9.3 

 
  

Global efficiency % 98.5 

 

  
Turndown ratio % 50-100 

 

  

    
  

Sound level dBA 60 at 10m   

 

dBA 80 at 1m   
General data     
  

   
  

Mass kg 1150 

 
  

Dimensions WxDxH mm 1960x825x1805   

    
  

Electrical network 

 

400V / 50Hz, 3x63A   

     
  

Official approval 

 

PED:  97/23 EC 

  

Device:  2006/42 EC 

  

Network DIN VDE-0126-1-1 
 
 
 
 
 
 
 
These characteristics are based on laboratory tests carried out on thermal oil. (With reference to the 
„QUALITY_CONTROL_CHECKLIST“document of the machine). The final performance depends on the operating 
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conditions at the place of installation.  
 

Dimensional characteristics Unit EnefCogen 
    10kW 
15 

EnefCogen 
    15kW 
15 

EnefCogen 
    20kW 
15 

Enefcogen 
30kW 

 Dimension      

Frame - type  2 1 1 1 

Height (H) mm 1960 1955 1955 1955 

Width (W) mm 1805 1 910 1 910 1910 

Depth (D) mm 825 1 025 1 025 1025 

Dimensions of hydraulic connections 
sssraccordements hydrauliques 

     

h1 mm 252 272 272 272 

p1 mm 70 175 175 175 

p2 mm 290 395 395 395 

p3 mm 510 615 615 615 

p4 mm 730 835 835 835 

Connection model for connecting the 

circuit of the thermal energy source 

PN40 / DN40 PN40 / DN50 

Connection model for connecting the 

circuit of the produced energy 

PN16 / DN40 PN16 / DN50 

 
 
 
 
 
 
 

D W 
 
 
 
 
 
 
 
 
 
 
 

 
H 

 
 
 
 
 
 
 

v1 

h1 

h2 
 

h3 

h4 

Figure 3-1 
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3.5 Transportation and unpacking 
   
  IMPORTANT:  The manner of unpacking varies according to frame type 1 or 2: the frame type is 
stated  
  in the technical characteristics (chapter 3.4). 
 

Characteristics of transportation 
and unpacking 

Unit EnefCogen 
    15kW 
15 

EnefCogen 
    20kW 
15 

EnefCogen 
    30kW 
15 Minimal mass (the device itself) kg 1150 1500 1500 

Mass with the carrying case 

 

kg 1350 1700 1700 

Dimensions of the carrying case mm W = 2100 

 mm D = 1190 

 mm H =2250 
3.5.1 Transportation of the packed equipment 
 

ATTENTION 
When moving it with a lifting system, take into account the centre of 
gravity of the packed unit. 

 

 
DANGER 
Prevent impact during manipulation.  
Personnel must be out of reach of the activity during manipulation.  

 
 

Procedure 

 Frame - 
type 

Activity Note 

 

A 
1 and 2 Moving the unit. Using  NZV or VZV 

 

3.5.2 Unpacking 
 

Procedure 

 Frame Activity Note 

A 1 and 2 Removing parts of the cover 

 

B 
1 and 2 Remove 4 side panels and open the 

control box.  
 

Use the supplied wrenches: 
- side panels: square wrench 
- electrical box: round wrench  

  

 

ATTENTION 
Don't damage the grounding cables. 

 

C 
Only type 1 Unscrew 8 red fixing screws from 

the pallets.  
See Figure 3.2. 

 

D 
Only type 1 Raise the unit and loosen the 

pallets.    
Using NZV.  
 

 

E 
1 and 2 Straighten the 6 legs and lay the 

unit on the ground. 
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3.5.3 Transportation and placement 
 
 

DUTY 
Follow the installation plan for placing the unit. 

 
 

DUTY 
Only trained personnel may manipulate the unit for this purpose.  

 

 
ATTENTION 
Manipulation with the uncovered components of the unit, especially 
electrical equipment must be done with great caution.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3-2 
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3.6 Hydraulic connections 
 
 

INFORMATION 
Follow the installation plan for the hydraulic connection of the system.  

 
 
 

Procedure 

 Activity Note 

 
A 

Connect the flexible connections1 to the 

fixed connections 3 after the  insertion of 

the gasket 2. 

 

 

B 
Fill the input and output circuits of the unit.  

 

C 
Vent the circuit with the drain valves of the 
drain tap.   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

OUT 
Coolin

g 
(PN16) 

IN 
Coolin

g 
(PN16) 

OUT 
Heatin

g 

IN 
Heatin

g 
(PN40)

 
Figure 3-3 

 
DANGER 
The pressures and temperatures of the hydraulic circuit must not 
exceed: 

- Heat input:  
- 40 bar;  
- 160 °C; 

- Cold input:  
- 16 bar;  
- When stopped: 60 °C,  
- During operation: see the temperature limit in the table of 
technical characteristics on page 16.  

 

 
INFORMATION 
The user is responsible for all damage to the unit caused by the drain tap. 
For example: corrosion, boiler scale, clogging, overpressure, frost, 
overheating, etc.  
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~
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3 

2 
1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3-4 
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3.7 Electrical connections 
 

DANGER 
Only qualified technical personnel are authorized to work with the 
control box equipment.  

 
 

ATTENTION 
The main switch does not interrupt the secondary power supply 
connected to the unit.  Therefore, it is necessary to turn off these 
secondary power supplies which are independant of the activation of the 
main switch during work with the unit.  

 

 
DANGER 
The capacitors of the unit can still discharge during the activation of the 
main switch and they can pose a potential danger for around 1 minute. 

 

 
INFORMATION 
For connection, follow the electrical wiring diagram. 

 

 
WARNING 
Prevent the ingress of water into the control box. 

 
 

3.7.1 Supply voltage 
 

Procedure 

 Activity Note 

 

A 

Connect the power cables to the terminal by 
opening the lid 4 and pulling the cables 
through the cable gland 5. 

Follow the electrical installation scheme 
for connection. 

 

3.7.2 Signals 
 

Procedure 

 Activity Note 

A Remove the right rear cover of the unit.  Using the supplied square wrench.  

 
 

B 

Route the cables through the external system 

2 through the cable gland placed above the 

network socket 3 and connect it directly to 

the terminals / pins of the machine's rack 1. 

After connection follow the electrical 
installation scheme.  

 

C 
Place the right rear cover of the unit back. Using the supplied square wrench. 

D Connect the networking cable  3.  
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~
 

 
3.7.3 Standby / Emergency / Stop switch 

 
DUTY 
The remote emergency stop switch must be installed on the unit. 
The "emergency state" signal is activated during the emergency stop.  
- Hot circuits must be turned off immediately.  
- The cold circuits must be turned off within one minute. 

 
 
 

1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   2 
 
 

 
3 

 
 
 
 

 
4 

 
  
 

5 
 
 
 
 
 
 
 
 
 
 
 

Figure 3-5 frame 
type 1 
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Figure 3-6 frame 
type 2 

5 

2 3 and 4 

In the control 

box 
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3.8   The components supplied with the unit 
 
3.8.1     For the user 

•   User manual; 
•   The information card of the unit. 

 

 
3.8.2 Components for technical personnel 

 
•   Installation manual contains: 

 - A copy of the information card of the unit 
 -  A scheme of the cooling system 
 - A diagram of the electrical circuit 

•   The register of the unit 
•   Wrenches for opening the cover and the control box 

 

 

DUTY 
Installation of the unit must be carried out by qualified technical 
personnel who are authorized and trained by Eneftech Innovation SA. 
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4 Commissioning 
 

4.1 General information 
 
 

DUTY 
The commissioning of the ENEFCOGENGREEN   system must be carried out by 
qualified personnel who are authorized and trained by Eneftech 
Innovation SA. 

 

 
INFORMATION 
Follow the documents about commisioning and the cable installation 
plan.  

 
 
 

4.2 Updating registers 
 

DUTY 
The operators of a unit that contains 3 or more kilograms of fluorinated 
greenhouse gas, whether the system is hermetically sealed or not, must 
keep registers and make them available to competent national authorities 
or the European Commission at their request. 

 

 

4.2.1 Contents of the equipment registers - categories A, B, C 

 
The equipment registers must contain the following information: 

•   Name, postal address and the operators' phone number 
•   Relative information concerning the amount and type of installed 

fluorinated greenhouse gas (if it isn't stated in the technical documentation 
of the manufacturer, then it must be supplied by certified personnel) 

•   Added amounts of fluorinated greenhouse gas 
•   Amount of fluorinated greenhouse gas obtained during maintenance, 

maintenace and final elimination 
•   The given cause for the detected leakage 
•   Identification data of the company/personnel carrying out an adequate 

operation 
•   Data and results of the regular impermeability tests 
•   Data and results of the tests carried out on the leak detection systems (in 

case it's needed) 
•   All the other relative information.  

 
Model example See Attachment.   

 
 
 

INFORMATION 
Source: ec.europa.eu : KH-80-08-354-FR-N.pdf. 



 

 

 

 

 

 

 

  

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Eneftech Innovation SA 

Route de Champ-Colin 2C 

CH-1260 Nyon 

Switzerland 

Tel. +41 22 944 04 20 

Fax +41 22 566 27 43 
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support@eneftech.com 
 

 

www.eneftech.com 
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User Manual 
 

 
 
 
 

DUTY 
Save this document for future consultation. 
 

 
WARNING 
 Before working with the unit, users are advised to familiarise 
themselves with the technical documentation, and in particular to 
follow the safety regulations.  
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I Identification data  
 

I.1 Document  
 

Type: CLBZ-0003-Y – User manual 
Language: English 

 

 
 

I.2 Unit  
 

Name: ENEFCOGENGREEN   Module  
Type: A unit for the combined production of heat and power 

 

 
 

 

 

I.3 Revision control 

 

 
Version Date Author Note 

1.0 02. 03. 2011 yco First version 

2.0 18. 07. 2011 yco New version 

3.0 22. 12. 2011 bsc New version 

3.1 03. 10. 2012 lpl New version 

3.2 09. 10. 2013 Lhe New version 
 

Table I-1 
 
 
 

I.4 Rights for the publication of the document 
Publication of this document or parts thereof is prohibited. None of the 
parts of the document may be published, modified, copied or distributed 
electronically, especially with photocopying devices, magnetic media and 
other means of recording without the prior written consent of Eneftech 
Innovation SA.  All rights, especially rights of reproduction, distribution 
and translation, as well as the rights related to patents and other records, 
are reserved. The same prohibition applies to programs supplied with the 
ENEFCOGEN GREEN units. 
If necessary, a copy of this document may be released with the consent of 
the Eneftech Innovation SA Company.  

 
 

© 2011 Eneftech Innovation SA. All rights reserved. 
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1 General introduction 
 

1.1 General information 
This document is prepared on the basis of information that was 
available at the time of its publication 

 
The original version is in French. 

 
The information contained in this document is the property of Eneftech 
Innovation SA. It was compiled for internal customer requirements 
while any other use is excluded.  Assignment of this information to 
secondary parties as well as its publication is prohibited. 
Eneftech Innovation SA has a continued interest in improving its 
products. Therefore, it reserves the right to change or improve the 
information contained in this document without prior notice.  
Eneftech Innovation SA disclaims any responsibility in the case of any 
errors or omissions in this document. 

  
 

 

1.2 Conformity with standards and directives 
The "CE" designation indicates that this product conforms to European 
requirements concerning safety, health, the environment and the user's 
safety. 

  
 
 
 

1.3 Proper use 
The data presented in this manual must be followed, especially the 
safety regulations.  

 
 
 
 

1.4 The objectives of the documentation 
The documentation provides information which is necessary for the 
proper installation of the system. It fully informs the installation 
technician so that he can carry out all the installation steps effectively. 

 
For safety reasons and for reasons of protecting the environment, it is 
necessary to follow the regulations described in this document. We 
advise that you consult this documentation. 
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1.5  Technical assistance 
For each requirement of technical assistance: 

Procedure 

 Activity Note 

A Collect information from the labels.  

B Clearly identify the detected defect.  

C Contact support at Eneftech Innovation SA.  

 
 

1.6 Contact  
 

Eneftech Innovation SA 
Route de Champ-Colin 2C 
CH - 1260 Nyon 
Switzerland 
 
Telephone: +41 22 994 04 20 
Fax: +41 22 566 27 43 
E-mail: info@eneftech.com 
Internet: www.eneftech.com 
 
Technical support: 
Telephone: +41 22 994 04 20 
E-mail: support@eneftech.com 

 

 
 

 

 

1.7 Terminology 

 
 

User 
The user is the owner of the unit who uses it alone as an owner or passes it 
to others for use. 
 
Technical personnel 
The term "technical personnel" refers to all persons who are authorized to 
operate the unit by virtue of their training or qualifications.  
 
Personnel qualifications 
Various types of the personnel's qualifications are required for various 
activities that must be carried out on the unit.  
 
Unit 
The term "unit" refers to the ENEFCOGENGREEN system. 

 
  

 

INFORMATION! 
The terminology for the individual components of the unit is defined in the 
general description in the user manual.  

mailto:upport@eneftech.com
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2 Safety regulations 
 

INFORMATION 
Eneftech Innovation SA refuses any responsibility in the event of 
noncompliance with these regulations 

 

 
DUTY 
Personnel who have access to the place of installation must be authorized 
by Eneftech Innovation SA, trained in accordance with applicable laws 
and standards and be informed about the safety instructions concerning 
the unit. 

 
 

2.1 General rules 
 

DUTY 
It is the user's obligation to read and understand each chapter before 
starting work with the unit.  

 
 

 
DUTY 
The place of installation must conform to applicable laws and standards 
for a system containing more than 50 kg of a safety group B1 refrigerant. 

 

 
 

 
DUTY 
The installation and the hydraulic and electrical circuit must conform to 
applicable laws and standards for circuits of supplied and produced heat. 

 
DANGER 
The pressures and temperatures of the hydraulic circuit must not be 
exceeded: 

- Heat input:  
- 40 bar;  
- 160 °C; 

- Cold input:  
- 16 bar;  
- When stopped: 60 °C,  
- In operation: see the temperature limit in the table of 
technical characteristics on page 16. 

 

 
DANGER 
Failure to comply with these regulations can result in serious accidents!  
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INFORMATION 
If you require to complete work with the unit which is not described in 
this document, then Eneftech Innovation SA offerssolutions and service. 

 

INFORMATION 
The unit is designed to fully satisfy the requirements relating to safe work 
and operation. The machine conforms to applicable standards and 
European directives (CE). 

 

 
WARNING 
Eneftech Innovation SA isn't responsible for damages caused by 
inadequate handling or failure to comply with the information contained 
in this document. 

 

 
FORBIDDEN 
The safety devices must never be decommissioned in conformity with 
the list on page 12.  

 
 
 

 
 
2.1.1 The importance of the safety regulations 

All the safety and protective regulations that are stated in this manual 
must be complied with in order to avoid bodily harm with temporary or 
permanent consequences, material damages or pollution to the 
environment.  

Statutory regulations, preventative measures against accidents and the 
protection of the environment must be followed, as well as the recognized 
technical regulations that apply appropriate methods and non-hazardous 
work which are valid in the country or in the place of installation. 

 
 
 

2.1.2 Ignoring the safety regulations 

The warning pictograms and the pictograms about hazard that are used in 
this document provide information about the safety instructions, as well 
as information related to the safety of the unit. 
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2.2 Definitions of the pictograms 
The warning pictograms and the pictograms about hazard that are used in 
this document provide information about the safety instructions, as well 
as, information related to the safety of the unit. 

 

 

2.2.1 General pictograms 
 
 

FORBIDDEN 
A sign that must be respected.  

 

 
DANGER 
It warns against the risk of bodily harm or death.  

 

 
WARNING 
It warns against the risk of injury and damage to one’s health. 

 

 
ATTENTION 
 It warns against the risk of minor injuries or major material damages to 
the unit or to the environment. 

 

 
CAUTION 
It warns against mistakes during manipulation and negligence that can 
cause material damages to the unit.  

 

 
DUTY 
Directives and measures that should be applied. 

 

 
INFORMATION 

Informative comment. 
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The information has already been stated. It refers to a segment of the 
document. 

 
 
 
 

2.2.2 Specific pictograms 
 
 

DANGER 
The risk of shock/death by an electric current. 

 

 
DANGER 
Risk of burns. 



 
 

CLBZ-0003-Y / Fr – 09.10.13 Page 13/52 

 
 User manual 
(d’utilisation = 
usage) 

General 
introduction 

ENEFCOGENGREEN 

 
 
 

 
 

 

 

 

2.3 Rules of use 
 
 

FORBIDDEN 
It is strictly prohibited to use the unit for purposes other then what 
it was designed for.  
 

 
DUTY 
No modifications, even minimal, can be made without a written 
consent of Eneftech Innovation SA.  
 

 
DANGER 
The risk of shock/death by an electric current. Every intervention with a 
part of the unit or the whole unit which is under electrical stress poses a 
great danger. Only technical personnel who are expressly authorized can 
intervene with the unit or its parts.  

 

 
DUTY 
Personnel who have access to the place where the unit is installed 
must be familiarized with the safety regulations concerning the 
unit.  
Access codes to the control program of the unit must be respected 
and communicated to the personnel according to their competence.  
The maintenance and repair personnel must be qualified (cooling 
technology specialist and/or electrician) and approved. 
 

 
 
 
 
 

 
2.4 Safety devices 

The following are the safety devices of the machine: 
•   Pressure gauge 
•   Thermostat 
•   Safety valve 
•   Casing 
•   The small door on the control box 
•   Thermal insulation 
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3 Description 
 

1.1 General information 

The ENEFCOGENGREEN product line is designed for the production of 
electricity and heat from an external heat source (boiler, district heating 
or solar panels). 

 
The produced electricity can be used in an infrastructure or delivered to 
an electrical network. 
The produced heat can be used for heating an infrastructure or water 
heating.  

 

 
 

 
 
 
 

3.1.1 An example of an installation for a residential zone 
 
 
 

Electricity 
 

 
 

Boiler Building 
 
 
  
 
 

140-150 °C 30-50 °C 
 

 

 
 
 
 
 

Gas, biogas, pellets, 
wood chips 

105-120 °C 10-30°C 

 

 
 
 
 
 
 
 
 
 

Solar thermal sensors 
 
 

Figure 3-1 
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3.1.2 An example of an industrial installation 
 
 
 
 

Electricity 
 
 

Heat source  

Industrial premises 
 
 
 
  
 

140-150 °C 30-50 °C 
 

 
 
 

Micro turbine 
Heat output  

Boiler 

105-120 °C 10-30 °C 
 
 
 
 
 
 
 
 
 
 

A heat 
exchanger 
with a fan 

 

Solar thermal sensors 
 
 

Figure 3-2 
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3.1.3 Principle of operation 

The ENEFCOGENGREEN   unit is composed of an evaporator, turbines 
connected to the electric generator, a capacitor and a pump in the closed 
circuit.    
The closed circuit contains a refrigerant with low evaporating 
temperatures.  

 
The liquid refrigerant is sprayed into the evaporator through the pump. 
By exchanging heat with the source it is transformed into steam which 
drives the turbines and generates electricity. 
The steam is then condensed and it produces heat or hot water in the 
capacitor by thermal exchange. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 

Figure 3-3 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

Generator 
 

Produced 
electricity 

Capacitor 
 

Turbine 

External heat 
source 

(Heat recovery, 
boiler or solar 
panel) 

 

Evaporator 

Pump 

Produced 
heat 

 

W3A W4A 
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3.2 Technical characteristics ENEFCOGENGREEN 30, 20 a 15 kW 
 

ENEFCOGEN
GREEN

 30kW 30GRE-01      
Circuit - hot (W3A evaporation device) Unit Nominal Range Tolerance 
      

Liquid (Thermal oil/Shell Thermia B)     
Thermal input: kW 330 180~360   

Mass flow rate: kg/s 4.5 

 
  

Volumetric flow rate: m3/h 20.5 
 

  
Inlet temperature: °C 150 120~155 0.1 °C/s 
Outlet temperature: °C 119 

 
  

Maximum inlet operating temperature: °C 160 

 
  

Operating pressure: barg 1~3 

 
  

Maximum operating pressure: barg 40 

 
  

Volume: L <25 

 
  

Pressure drop: bar <0.3 

 

  
Flanges: 

 

PN40/DN50 
 

  
      

Circuit - cold (W4A capacitor)     
      

Liquid (coolant)     
Thermal output kW 290 160~320   
Mass flow rate: kg/s 4.5 

 
  

Volumetric flow rate: m3/h 16.3 

 
  

Inlet temperature: °C 25 15~30 0.1 °C/s 
Outlet temperature: °C 40 30~50   
Maximum inlet operating temperature: °C 30    
Operating pressure: barg 3~5 

 
  

Maximum operating temperature: barg 16 

 
  

Volume: L <25 

 
  

Pressure drop: bar <0.2 

 
  

Flanges: 
 

PN16/DN50 
 

  

    
  

Electric power & efficiency     
  

   
  

Gross electric Power kW 30.1 15~32   

Net electric Power  kW 25.4 

 
  

Electric Consumption kW 4.7 

 
  

Efficiency % 9.1 

 
  

Global efficiency % 95.6 

 

  
Turndown ratio % 50-100 

 

  

    
  

Sound level dBA 60 at 10m   

 

dBA 80 at 1m   
General data     
  

   
  

Mass kg 1500 

 
  

Dimensions WxDxH mm 1900x1040x2000   

    
  

Electrical network 

 

400V / 50Hz, 3x100A   
      Official approval 

 

PED:  97/23 EC 

  

Device:  2006/42 EC 

  

Network: DIN VDE-0126-1-1 
These characteristics are based on laboratory tests carried out with thermal oil. (With reference to the 
„QUALITY_CONTROL_CHECKLIST“ document of the machine) The final performance depends on the operating 
conditions at the place of installation.  
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ENEFCOGEN
GREEN

 20kW 20GRE-01      
Circuit - hot (W3A evaporating device) Unit Nominal Range Tolerance 
      

Liquid (Thermal oil/Shell Thermia B)     

Thermal inlet: kW 220 110-220   

Mass flow rate: kg/s 3.2 

 
  

Volumetric flow rate: m3/h 14.6 
 

  

Inlet temperature: °C 150 120-155 0.1 °C/s 
Outlet temperature: °C 121 

 
  

Maximum inlet operating temperature: °C 160 

 
  

Operating pressure: barg 1-3 

 
  

Maximum operating pressure: barg 40 

 
  

Volume: L <25 

 
  

Pressure loss: bar <0.3 

 

  
Flanges: 

 

PN40/DN50 
 

  
      

Circuit - cold (W4A capacitor)     
      

Liquid (coolant)     
Thermal outlet: kW 200 100-200   
Mass flow rate: kg/s 3.6 

 
  

Volumetric flow rate: m3/h 13.0 

 
  

Inlet temperature: °C 30 20-35 0.1 °C/s 
Outlet temperature: °C 43 35-50   
Maximum inlet operating temperature: °C 35 

 
  

Operaating pressure: barg 3-5 

 
  

Maximum operating pressure: barg 16 

 
  

Volume: L <25 

 
  

Pressure loss: bar <0.2 

 
  

Flanges: 
 

PN16/DN50 
 

  

    
  

Electric power & efficiency     
  

   
  

Gross electric Power kW 20 10-20   

Net electric Power kW 16.6 

 
  

Electric Consumption kW 3.4 

 
  

Efficiency % 9.1 

 
  

Global efficiency % 98.5 

 

  
Turndown ratio % 50-100 

 

  

    
  

Sound level dBA 60 at 10m   

 

dBA 80 at 1m   
General data     
  

   
  

Mass kg 1500 

 
  

Dimensions WxDxH mm 1900x1040x2000   

    
  

Electrical network 

 

400V / 50Hz, 3x100A   

    
  

Official approval 

 

PED:  97/23 EC 

  

Device:  2006/42 EC 

  

Network: DIN VDE-0126-1-1 
These characteristics are based on laboratory tests carried out with thermal oil. (With reference to the 
„QUALITY_CONTROL_CHECKLIST“ document of the machine) The final performance depends on the operating 
conditions at the place of installation.  
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ENEFCOGEN
GREEN

 15kW 15GRE-01      
Circuit - hot (W3A evaporating device) Unit Nominal Range Tolerance 
      

Liquid (Thermal oil/Shell Thermia B)     

Thermal outlet: kW 175 100-175   

Mass flow rate: kg/s 2.2 

 
  

Volumetric flow rate: m3/h 9.9 
 

  

Inlet temperature: °C 150 120-155 0.1 °C/s 
Outlet temperature: °C 115 

 
  

Maximum inlet operating temperature: °C 160 

 
  

Operating pressure: barg 1-3 

 
  

Maximum operating pressure: barg 40 

 
  

Volume: L <25 

 
  

Pressure loss: bar <0.3 

 

  
Flanges: 

 

PN40/DN40 
 

  
      

Circuit - cold (W4A capacitor)     
      

Liquid (coolant)     
Thermal outlet: kW 150 90-150   
Mass flow rate: kg/s 2.2 

 
  

Volumetric flow rate: m3/h 7.8 

 
  

Inlet temperature: °C 25 15~30 0.1 °C/s 
Outlet temperature: °C 40 30~50   
Maximum inlet operating temperature: °C 30 

 
  

Operating pressure: barg 3-5 

 
  

Maximum operating pressure: barg 16 

 
  

Volume: L <25 

 
  

Pressure loss: bar <0.2 

 
  

Flanges: 
 

PN16/DN40 
 

  

    
  

Electric power & efficiency     
  

   
  

Gross electric Power kW 15 8.5-15   

Net electric Power kW 13.5 

 
  

Electric Consumption kW 1.5 

 
  

Efficiency % 9.1 

 
  

Global efficiency % 98.5 

 

  
Turndown ratio % 50-100 

 

  

    
  

Sound level dBA 60 at 10m   

 

dBA 80 at 1m   
General data     
  

   
  

Mass kg 1150 

 
  

Dimensions WxDxH mm 1900x1040x2000   

    
  

Electrical network 

 

400V / 50Hz, 3x63A   
      Official approval 

 

PED:  97/23 EC 

  

Device:  2006/42 EC 

  

Network DIN VDE-0126-1-1 
These characteristics are based on laboratory tests carried out with thermal oil. (With reference to the 
„QUALITY_CONTROL_CHECKLIST“document of the machine) The final performance depends on the operating conditions at the 
place of installation.  
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ENEFCOGEN
GREEN

 10kW 10GRE-01  
  
Circuit - hot (W3A evaporating device) Unit Nominal Range Tolerance 
      

Liquid (Thermal oil/Shell Thermia B)     
Thermal inlet: kW 110 80-120   

Mass flow rate: kg/s 2.2 

 
  

Volumetric flow rate: m3/h 9.9 
 

  
Inlet temperature: °C 140 120-145 0.1 °C/s 
Outlet temperature: °C 107 

 
  

Maximum inlet operating temperature: °C 145 

 
  

Operating pressure: barg 1-3 

 
  

Maximum operating pressure: barg 40 

 
  

Volume: L <25 

 
  

Pressure loss: bar <0.3 

 

  
Flanges: 

 

PN40/DN40 
 

  
      

Circuit - cold (W4A capacitor)     
      

Liquid (coolant)     
Thermal outlet: kW 100 60-120   
Mass flow rate: kg/s 2.2 

 
  

Volumetric flow rate: m3/h 7.8 

 
  

Inlet temperature: °C 20 20-30 0.1 °C/s 
Outlet temperature: °C 30 30~50   
Maximum inlet operating temperature: °C 30 

 
  

Operating pressure: barg 3-5 

 
  

Maximum operating pressure: barg 16 

 
  

Volume: L <25 

 
  

Pressure loss: bar <0.2 

 
  

Flanges: 
 

PN16/DN40 
 

  

    
  

Electric power & efficiency     
  

   
  

Gross electric Power kW 10 6.0-10.5   

Net electric Power kW 9 

 
  

Electric Consumption kW 1.0 

 
  

Efficiency % 9.3 

 
  

Global efficiency % 98.5 

 

  
Turndown ratio % 50-100 

 

  

    
  

Sound level dBA 60 at 10m   

 

dBA 80 at 1m   
General data     
  

   
  

Mass kg 1150 

 
  

Dimensions WxDxH mm 1960x825x1805   

    
  

Electric network 

 

400V / 50Hz, 3x63A   
      Official approval 

 

PED:  97/23 EC 

  

Device:  2006/42 EC 

  

Network DIN VDE-0126-1-1 

These characteristics are based on laboratory tests carried out with thermal oil.  (With reference to the 

„QUALITY_CONTROL_CHECKLIST“document of the machine)  The final performance depends on the 

operating conditions at the place of installation.  
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General description 
 

Element Description 

1 Covering the unit 
 

2 LCD control touch screen with a program (optional) 
 

3 Control buttons 

4 Access door to the control box 

5 Access trapdoor for connecting the signal to the external systems 

6 RJ-45 Ethernet Socket 

7 Main switch 

8 
The trapdoor of the electrical connection with two screw terminals for 
the electric wiring of the consumed and produced power. (See wiring 
diagram) 

 9 Cable gland for routing electrical cables 

10 Label 

11 Input connections of the source circuit of the supplied thermal energy 

12 Output connections of the source circuit of the supplied thermal energy 

13 Input connections of the circuit of produced heat during low a 
temperature 

14 Output connections of the circuit of produced heat during a low 
temperature   

 

3.4 Control buttons and signals 
3.4.1 Control buttons  

Signal Description 

 

 

Turning off the unit. 

 

 
 

Turning on the unit. 

 

 

Confirming the eventual alarms that may appear on the unit.   

 
Lighting on: the alarm is activated. 
Lighting off: alarm is turned off.  

 

 
 

 Emergency shut-off of the unit requested by the user 
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3.4.2  Control signals 

These signals are commands sent directly to the PLC controller of the unit 
through a surveillance system. It is only possible to use them when the 
start/stop commands which are divided into AUTO OR REMOTE (see page 
32) are selected on the unit.  

 
Signals Description 

Run ORC Start/stop 

Enable Unit approved 

State running ORC device in operation 

State no alarm ORC without an alarm 

Thermal power 
request 

Thermal power request  

 
 

 NotenDescription 
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1 
 
 
 
 
 

2 
 
 
 
 
 

3 
 
 
 
 
 

4 
 
 
 
 
 
 
 
 

5 
 

 

6 
 
 

7 
 
 

8 

 
9 

 
 

10 

 
11 

 
12 

 

 

13 
 

 

14 
Figure 3-4 
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3.5 Human-machine interface (HMI) 
3.5.1 User levels 

 
 

INFORMATION 
Three user levels exist which limit access.  

 

DUTY 
The access codes for the control program must be respected and 
communicated to personnel according to their competence.  

 

3.5.1.1 Use without codes 
 

Possible activities 

 Activity Note 

A Display homescreen.  Click on the picture of the unit. 
 

B Access to information about the unit. The unit's display.  
Without possible modifications. 

C Visualize alarms.  Without a possible confirmation. 

 

3.5.1.2 Use with the operator's code. 
 

INFORMATION 
Manufacturer's settings: 1111. 

 
Possible activities 

 Activity Note 

A Choose language. Homescreen 

B Confirm alarm.  

C Start-up the unit.   Buttons on the display. 

D Reset the counter of produced electricity 
for the previous time.  

 

E Change the load value.  

F Change the temperature value. With the „Cogeneration" configuration 
 

3.5.1.3 Use with the customer's code 
 

Possible activities 

 Activity Note 

A Access to the same functions that the 
operator has. 

 

B Change the operator's access code. See the homescreen of the display on page 
23.   

INFORMATION 
The access code is supplied during the commissioning of the unit or you 
can request it at the following e-mail address: support@eneftech.com.  
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3.5.2  With an optional display 
 

3.5.2.1 Main display 
 
 

INFORMATION 
The displayed information depends on the level of the access code.  

 
 
 
 

Homescreen 

 Activity Note 

A Select a language 4.  

B Enter the access code into the field 2.  Then press the "Enter" button 

C 
Click on the "change" button. 

If you wish to change the „Operator“  

access code  

D Click on the picture of the unit 1. For access to the „unit“  page  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1 
 
 
 

 
2 

 
   

4 

3 
 

 
 
 
 
 
 
 
 

Figure 3-5: Preface display 

 

Note:  -  

 

Niveau utilisateur: - - 
User access level 
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AdminClient –customer 
 
- Terminer la session –- 
End Session- Finish 
 
- Mot de passe 
opérateur: -Operator’s 
password 
 
- Changer -Change 
Page machine –  display 
unit 

 

3.5.2.2 Displaying the unit 
 

The page that displays the unit 

 Point Description Note 

1 
 

User configuration "Cogeneration" or "Recuperation" (defined 

during commissioning) 

2 El. Energy produced Produced electrical energy (total or from a 

recent time)  

3 Required load value It defines the required thermal 
performance (only during "Recuperation") 

4 
 
 

 Required temperature value It defines the required outlet temperature 
(only during "Cogeneration" ) 

 5  Cooling circuit Data about the cooling circuit 

(temperature, performance, valve opening 

or pump percentage) 

6 Confirmation of alarm button  
7 
 
 
 

Access button for the alarm list The page with the alarms displays the list 
in  reverse chronological order: 
- Date and time; 
- Alarm number; 
- Alarm type; 
- Commentary. 

(See the alarm list on page 42.) 
8 State of the unit It is only displayed if the start/stop 

command is "Manual", 
 (see page 32) 

9 Start and stop buttons Otherwise the start/stop command is 

selected in this place 

10 Return to the homescreen  

11 
 

Heating circuit Data about the heating circuit (temperature, 

performance, valve opening or pump 

percentage) 

12 The production load The current production relative to the 

nominal production 
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13 
 

Information about the unit User level 

(without a code, operator or a customer's 

code) 
El. energy produced: Electric power 
produced by the turbines 

Net el. energy produced: Net electrical power  
 
 

 

Page machine 
 

Element Description Comment 
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5  
 
 

1 
 
 
 
 

13  

                2 
 

12         
 

         3 
 
 

4 
 

 
 
 
 
 

11 5 
 
 
 
 
 
 
 
 
 
 
   
  
 
 

10 9 8 7 6 
Figure 3-6: Displaying the unit 
 
 
Note: - arreté - STATE 
 - alarmes – ALARMS 
- quittance - CONFIRM 
- circuit chaud -heating circuit 
- circuit froid - cooling circuit 
- energie El prod.-  El. Energy produced
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3.5.3 Visualization on a computer 
 
 

INFORMATION 
It is displayed identically on a computer as it is on the display.  

 

 
 
 

3.5.4 Without the display 
 

The error codes are expressed by a sequence of flashes on the 
confirmation button. 

 
 

Sequence  Description 

1 ON (2 seconds)  

2 Countdown in tens  

3 OFF (2 seconds)  

4 Countdown in units  

 

INFORMATION 
In the countdown sequence in tens, the confirmation button: 
- lights on for 0.4 of a second; 
- lights off for 0.2 of a second. 
In the countdown in units, the confirmation button: 
- lights on for 0.2 of a second; 
- lights off for 0.3 of a second. 

 
 

Example: code 23 
 
 

[1] 2 s [2] [3] 2 s [4] 
 

 
 
 
 
 

Figure 3-7 
 

 
 

See the alarm list on page 42 
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3.6 Access zone around the unit 
 

DUTY 
The minimum distance allowing access around the unit is 60 cm.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3-8 
 
 
 
 
 

3.7 Noise pollution   
The level of sound intensity generated by the unit is lower than 85 dB, and 
it is in accordance with the applicable directives and standards. 

 

 

INFORMATION 
The value of the sound intensity level is measured according to the EN 
3746 standard.  

 
 
 

Characteristic Unit Value 

The level of sound intensity  LWA dB 75 ± 3 

Table 3-1 

 

 

Note: LWA - physical unit of sound power
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3.8 Label 
 
 

 
INFORMATION 
The label is placed on the back of the unit (see the following page). 

 
 
 
 
 
 
 

3.9 Environmental conditions 
 

 

                    

Characteristics Unit Enefcogen Enefcogen Enefcogen Enefcogen 
  10kW 15kW 20kW 30kW 
Ambient humidity % 0-65 

Ambient temperature °C 5-50 
Ambient temperature during 
operation °C 5-40 

Floor load kg/m2 600 Floor load k g / m 2 600 

 
 
 
 
 

DANGER 
The machine must not be stored in temperatures below freezing point.  
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3.10 Labelling   
 

The figure below shows the placement of the safety labels on the unit. 
 

 

DUTY 
Make sure the safety labels on the unit are readable and clean.  
If necessary, you should replace the labels with new ones and put them in 
their original place.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3-9 
 

 
DANGER 
The covers and control boxes must not be opened. 

 

 
DANGER  
Touching the hoses on the heat input is prohibited. 
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4 Use 

The unit is set up during commissioning so that it's possible for the 
operator to start it up (manually) or with an external signal. 

 

 

                                                                FORBIDDEN !  
Never turn off the safety equipment in accordance with the list on page 
12.  

 

 
DUTY 
The ENEFCOGENGREEN system may only be used by qualified personnel.  

 

 
CAUTION 
Do not turn off the main switch or disconnect the unit.  

 
 
 

For prolonged stopping of the unit see chapter Maintenance on page 38.  
 
 
 

INFORMATION 
When the unit is stopped, automatic and periodic 3 second turbine starts 
in order to ensure the operational state.  These start ups do not require 
opening the heating circuit and no production of electrical energy or 
heat occurs during these start ups. 

 
 
 

4.1 Selecting a start/stop type and setting up the device   
 

 

Three unit settings exist which are defined during commissioning: 

 
•   MANUAL allows the operator to take manual control of the unit through 

the start/stop commands. 
 

•   REMOTE allows you to control the start, settings and performance of the 
unit with an external signal. 

 
•   AUTO allows the unit itself to control the start, stop and set up the 

performance according to the cooling source (it is available as an optional 
function). 

 

 

DUTY 
 Changing the settings must be done by qualified technical personnel 
who are trained and authorized by Eneftech Innovation SA.  
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4.2 User configuration 
Two user operation types are possible.  

 

 
4.2.1 Operation with cogeneration 

The cooling source is used for heating.  In this configuration, it is possible 
to change the supplied thermal power. 

 

 
4.2.2 Operation without cogeneration (only the production of electricity)   

The unit is set up to gain maximum thermal power and to supply the most 
possible electric power.  

 

 
 

4.3 Manual operation (MANUAL) 
 
 

CAUTION  
Check if the cooling and heating circuits are functioning.  

 

 
FORBIDDEN! 
Never turn off the safety devices in accordance with the list on page 12. 

 
 
 
 
 

4.3.1 Turning it on manually 
 
 

Procedure 

 Element Activity Note 

A 

 

 
 

Press the "START" button  

 
 
 

 

INFORMATION 
The production of electrical energy begins after 1 to 10 minutes, which 
can be monitored directly on the display of the unit or on a remote 
display. 

 

 
  



 
 

CLBZ-0003-Y / Fr – 09.10.13 Page 37/52 

 
 User manual Use 

ENEFCOGENGREEN 

 
 

 
 

 

 

4.3.2 Turning it off manually 
 

Procedure 

 Element Activity Note 

A 
 

 

Press the "STOP" button  

 
 

 

 

INFORMATION 
In the event that stopping the unit is required, the production of 
electrical energy will stop after 0.1 to 5 minutes, and a complete 
stopping of the device is finished after 5 to 10 minutes. The stopping of 
production can be monitored on the unit's display or on a remote 
display.  

 

4.3.3 Setting up the performance manually 

During manually controlled operation, the required value (setpoint) of the 
thermal/electrical power of the unit is 100 % invariant. Adjustment isn't 
possible. 

 

 
 

4.4 Use with an external signal (REMOTE) 

The unit is controlled by an external signal.  Manual interventions aren't 
required.  

 

FORBIDDEN! 
Never turn off the safety devices in accordance with the list on page 12. 

 

DANGER 
Only trained and authorized technical personnel can work with the cable 
lines or the unit's control box.  

 
 

4.4.1 Setting up the performance of the unit with an external signal 

If it's operated with cogeneration, the supplied thermal power can be 
changed by adjusting the unit's performance (40 to 100 %). 
Adjusting the unit's performance is done with a 4-20 mA input signal 
delivered by the user (other signal types can be used if it is specified with 
the order). Regarding the scale, the ratio between the signal and the 
requirement is as follows: 

•   0 % corresponds to 4 mA; 
•   100 % corresponds to 20 mA. 

 

 

INFORMATION 
This setting is only taken into account in the event that the unit is 
commissioned with an external power requirement.  
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4.4.2 Commissioning with an external signal, operation with cogeneration   
 

Procedure 

 Element Activity Note 

A ENABLE 
Turn on the relay of the ENABLE 

signal. Permission to startENABLE. 

 

Permission to start up the unit 

B 
Thermal power 

request 

Request it through a unit 
performance signal, a performance 
greater or equal to the minimum 
performance (>= 50%).  

 

 
 
 
 

4.4.3 Commissioning with an external signal, operation without cogeneration 
 

Procedure 

 Element Activity Note 

A ENABLE 
Turn on the relay of the ENABLE 
signal. 

Permission to start up the unit 

B RUN Turn on the RUN signal.  

 
 

 

 

INFORMATION 
If it is started up with the RUN signal, then the unit works on nominal 
power and the performance settings aren't taken into account. 

 
 
 
 
 
 

4.4.4 Stopping it with an external signal, operation with cogeneration 
 

Procedure 

 Element Activity Note 

A 
Thermal power 

request 

Request it through a unit 
performance signal with a 
performance less than or equal to 
38 %.  

With the ENABLE  signal still on 
(permission to start up the unit)  

  

 

 

INFORMATION 
Turning off the ENABLE signal (permission to start up the device) when 
the unit is running causes it to stop.  
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4.4.5 Stopping it with an external signal, operation without cogeneration 
 

Procedure 

A
c
t
i
v
i
t
y 

Element Activity Note 

A RUN Turn off the RUN signal. 
With the ENABLE signal still on 
(permission to start up the 
device)  

 
 

 

 

INFORMATION 
Turning off the ENABLE signal (permission to start up the device) when 
the unit is running causes it to stop.  

 
 
 
 
 

4.4.6 Returning the state of the unit to external operation 

The OK STATE signal is deactivated if the unit stopped as a result of the 
operating alarm or if the unit isn't under electrical stress.  
The NO STATE signal is deactivated when the unit is stopped.  

 
 

4.4.7 Confirming alarms during external operation 

Confirming alarms during external operation can be done in several 
ways: 

•   By clicking on the symbol on the display screen.  This requires a user 

access code which is at least at the operator's level. 
•   Pressing the confirmation button on the unit. 

 

 
 
 
 
 

4.5 Automatic operation (AUTO) 
 

INFORMATION 
This function is available as optional.  

 

 
FORBIDDEN! 
Never turn off the safety devices in accordance with the list on page 12. 

 
 

The unit manages the start, stop and performance settings by itself in 
order to maintain the temperature at the cooling source.   

 
 

4.6 Emergency stop 
The emergency stop of the unit can be requested by the user through a 
remote emergency switch.  
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4.7 Confirming alarms 

If an alarm appears on the unit, the "Confirm" control button flashes.  

 
 

INFORMATION 
The operator can confirm the alarm according to the alarm type.  

 

 
 

 

INFORMATION 
If the unit is equipped with a control display, then the IHM/HMI program 
will display the alarm type. 
Otherwise proceed according to the flashing signal of the error code. 

 
 

See human-machine interface (HMI) on page 
22.  
See alarm list on page…  

 
 

Procedure 

 Element Activity                                       Note 

 

 
 

A 

 

 

Confirm alarm. The light turns off. 

 

 
 

B 

 

 

Press the button.
 

During manual operation, when the 
unit is stopped and when a start up 
is required.  

  

 

INFORMATION 
If the alarm persists, wait for 2 hours and repeat the procedure.   
If the problem persists even after 2 hours of waiting, write down the 
error code and contact your technical assistance representative.   

 
 
 
 

See chapter Contact on page 8.  
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4.8 Parameter visualization (version with a control screen or a remote 
display) 

The state of the unit is shown on the bottom left corner of the main 
display panel.  

 
The individual states are as follows: 

 
Stopping: When the start signal isn't activated and the unit is stopped.  

 
Stand-by: When the unit is stopped, and the “permission to start” signal is 
activated.   The unit is waiting for a PTh4 power value, which is sufficient 
for starting up the unit (the operation is controlled by the start up 
management through an external signal: Remote option).  

 
Start: The unit is started up. 

 
Unit running: The turbines are turned on and they produce. The unit is 
stabilized.  The PTh4 external power value is taken into account again.   

 
Stopping takes place: The unit stops at the stop command. 

 
Safety stopping: The unit is stopped resulting from the safety stop 
(software).  The alarm is triggered and it requires confirmation so the unit 
can be put into operation again.  

 
Emergency stop: The unit is stopped resulting from an emergency stop 
(hardware).  The alarm is triggered and it requires confirmation so the unit 
can be put into operation again.  

 

 
 
 
 
 
 

4.9 Levels for using visualization    
The operator's access level is possible with a password.  This password is 
available from Eneftech Innovation SA.  It allows you to confirm the 
alarms.  All the changes or activities carried out by a user with higher user 
level must be carried out by qualified personnel who are authorized to do 
so.  
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5 Maintenance 
The user must ensure the cleanness of the unit's ventilation grills.  He 
must check if there are any signs of oil, water or refrigerant leakage on 
the unit.  He must inspect whether the unit is emitting any unusual 
sounds and whether its performance remains in a normal state without 
change.  
 
If you find any problems concerning these inspections, contact Eneftech 
Innovation SA.  
 
DUTY 
In order to ensure optimal operation of the installation, it is 
recommended to perform regular maintenance.  
Proceed according to the maintenance contract which includes the 
maintenance activities.  

 

 

INFORMATION 
The user is responsible for any damage to the unit caused by the drain circuits.  
For example: Corrosion, boiler scale, clogging, overpressure, frost, overheating, 
etc. 

 

 
DUTY 
The maintenance of the unit must only be carried out by qualified and 
trained personnel who are authorized by Eneftech Innovation SA. 
Proceed according to the documents about maintenance and according 
to the local jurisdiction concerning all service work with the device.  

 

 
INFORMATION 
Eneftech Innovation SA recommends an annual inspection of the safety 
and adjustment devices of the hydraulic circuit of produced and 
supplied heat. (or according to the applicable laws and standards in the 
country of installation).  

 

 
 

Frequency Operation 
 

DUTY 
Keep service records about maintenance. 

 

Annually (or 
according to the 
applicable laws 
and standards) 

 
 

Total maintenance of the unit.  

 
 
 

DANGER 
Important: In order to avoid possible danger during maintenance work, 
when the unit's covers are taken off and when the control box is 
opened, it is necessary to proceed according to the instructions of 
trained personnel who are qualified to intervene with unit. 
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5.1 Record documentation   
 
 
5.1.1 The unit’s card   

 
 

DUTY 
The unit's information card must be placed in an accessible place by the 
installed system and adequately protected.   

 

 
INFORMATION 
A copy of the unit's card is available in the attachment.  

 
 
 
 
 
 

5.1.2 Register update – maintenance record, maintenance service book 
 
 

INFORMATION 
 The operator of a unit that contains 3 or more kilograms of fluorinated 
greenhouse gas, whether the system is hermetically sealed or not, must 
keep registers and make them available to competent national 
authorities or the European Commission at their request. 
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5.2 Prolonged 
operation shutdown 

 
 
 

 
 
 
 

During an extended stop it is possible, but not recommended, to turn off 
the main switch located inside of the cabinet. 

 

 

CAUTION 
The main switch does not interrupt the secondary power supply connected to 
the unit. Therefore, it is necessary to turn off these secondary power supplies 
which are independent of the activation of the main switch during intervention 
with the unit.  

 

 
DANGER 
The capacitors of the unit can still discharge during the activation of the 
main switch and they can pose a potential danger for around 1 minute. 

 

 
DUTY 
Only qualified and authorized technical personnel may work with the 
unit.  

 

 
INFORMATION 
During the start up it is necessary to preheat the system, so it is 
appropriate to turn on the main switch at least 3 hours before launching 
operation. 

 
 
 
 
 
 
 
 

5.3 Removing a defect 
 

If there is a defect, proceed according to the contract about maintenance 
for Eneftech Innovation SA contact info.  

 

DUTY 
Only qualified technical personnel are authorized to work with the 
unit.  
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5.4     Decommissioning/disposal 

 
 

DUTY 
Only technical personnel are authorized to dismantle the unit for the 
purpose of decommissioning/disposal.  

 
 

The disposal of the unit must be carried out according to the EU 
2002/96/EC directive or according to the environmental standards 
applicable in the country where the unit is installed. 

 
The materials from which the unit is manufactured will be sorted and then 
recycled in waste collection and recycling centres and in accordance with 
the applicable laws of the country where the unit is installed in order to 
decrease the impact on the environment and human health and to 
promote the recycling of materials. 

 
 

For more information contact your local recycling centre. 
 

 
 

Exceptional attention must be paid to the following materials: 
 
 
 
 

 
Material Required activity 

                              Refrigerant Sorting and recycling according to the standards. 
 

Grease and oil Sorting by the viscosity grades with the operator of the 
waste-specific collection point.  

 
Metals Sorted by type with the operator of a metal collection point 

or at a scrap yard. 
 

Batteries With an officially recognized operator of a waste-specific 
collection point or at a scrap yard.  

 
Electr. cables Sorted by the types (of metals) with an officially 

recognized operator of a waste-specific collection point. 
 

Integr. circuits With the least possible disturbances, sorted with an officially 
recognized operator of a waste-specific collection point. 

 
Rubber Sorted by the types with an officially recognized operator of 

a waste-specific collection point. 
 

Hard plastics Sorted by the types with an officially recognized operator of 
a waste-specific collection point. 

 
Wood/ agglomerated woo dSorted with an officially recognized operator of a waste-

specific collection point. 
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6 Attachments 
 

6.1 Alarm types 
Four types of alarms exist: 

 
•   "Emergency“: it generates an emergency stop resulting from a safety 

element turning off, for example, the pressure gauge; 
 

•   "Safety":it generates a fast emergency stop resulting from the program 
finding that the limit has been exceeded, for example, the measured 
pressure is too high. 

 
•   "Stop": it generates a normal stop, for example, if the starting period is 

exceeded. 
 

•   "Error/Alarm“: it informs about an error but it doesn't stop the unit, for 
example, an error in reading the information from the sensor.  

 

 
 

6.2 A list of alarms 
 
 

INFORMATION 
If the problem persists after waiting for 2 hours, write down the error 
code and contact Eneftech Innovation SA technical assistance. 

 
 

See chapter Contact on page 8. 
 
 
 
 
 

No. Alarms Notification Type Remedy 

 

1 
 

 

2 

3 

4 

5 

6 
 

7 
 

 
 

8 

 
Emergency 

 

 

Readin

g 

Readin

g 

Readin

g 

Readin

g 

Readin

g 
 

400V 
network 

 

 
Selecting a 
preset  

 
Emergency stop 

 

 

Reading error  

Reading error  

Reading error  

Reading error  

Reading error 
 

400V network error 
 

 

Preset error (2 active 
inputs) 

 
Emergency 

 

 

Error 

Error 

Error 

Error 

Error 
 

Emergency 
 
 
 

Error 

Confirm. If the alarm  
persists, contact 
Eneftech Innovation SA 

 

 
 

Check if the SD card 
and the USB flash 
drive are connected. 

 

 
 

Check the 400V 
network 

Confirm. If the alarm 
persists, change the 
preset button 
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No. Alarms Notification Type Remedy 
 

9 
 

 

12 
 

 

13 
 

 

14 

15 
 

 

16 
 

 

17 
 

 

18 
 

 

22 
 

 

23 
 

 

24 
 

 

25 
 

 

26 
 

 

27 
 

 

30 
 
 
 
 

35 
 
 

 
50 

 

 

51 

The pressure 
gauge or 
thermostat 

 

Pressure 
 

 
Temperature 

 

 

Electrical 

Electrical 
 

 

Electrical 
 

 
Pressure  

Temperature  

Pressure 

 

Temperature 
 

 
Refrigerant 

 

 

Refrigerant 

Temperature 

Electrical 

Temperature 

 
 

Electrical 
 

 
 
 

Temperature 
 

 

Pressure 

Pz/Tz :the pressure 
gauge or thermometer is 
running 

P1A: the outlet 
pressure of the 
evaporator is too high 
 

T1A: the outlet 
temperature is too 
high  

Turbine 1 failure  

Turbine 2 failure 
 

Turbine circuit 
breaker failure 

 

P1A: the evaporator's 
outlet pressure is too 
low 

Tsc1: the overheating 
is too low 

P2A: the outlet 
pressure of the 
capacitor is too high 

T2A: the outlet 
temperature of the 
capacitor is too high 

PM2: pump error  

PM2: the danger of 
pump cavitation 

T7A: the 
temperature of the 
pump motor PM2 is 
too high 

Network frequency 
error 

 

T3A: the temperature 
of the heating oil is 
too high 

 
 
 

PID: Program error 
 
 
 

Aborting start up due 
to a temperature error 
Aborting start up due 
to a pressure error 

 

 

Emergency 
 

 

Safety 
 

 
Safety 

 

 

Safety 

Safety 
 

 

Emergency 
 

 
Safety 

Safety 

Safety 

 

Safety 
 

 
Safety 

 

 

Safety 
 

 
Alarm 

Error 

Safety 

 
 

Error 
 

 
 
 

Stop 
 

 

Stop 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Confirm. If the 
problem persists, 
check the circuit 
breakers. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Let the unit cool down 
and ventilate the 
room.  

 
 

 
 
Check the inlet 
temperature of the 
heating oil. 
 

Confirm. If the alarm 
persists, restart the 
unit by turning the 
unit's main switch. 
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No. Alarms Notification Type Remedy 
 

52 
 

 

53 
 

 

54 
 

 

55 
 

 
 

56 
 

 
 

57 
 

 

63 
 

 

64 
 

 
 

65 
 

 
 

66 
 

 

70 
 

 

71 
 

 

72 
 

 

73 
 

74 

75 

76 

77 
 

 

83 

 

Pressure 

Pressure  

Pressure 

 

Electrical 
 
 
 

Electrical 
 

 
Coolant 
 

 

Lubrication 
circuit 
 

 

Lubrication 
circuit 
 

 

 

Lubrication 
circuit 

 
 
 

 

Lubrication 
circuit 
 

Electric 

Electric 

Electric 

Electric 
 

Pressure 

Pressure  

Pressure 

Pressure 

 
Temperature 

The differential 
pressure is too low 
 

The turbine's 
pressure ratio is too 
low 

The turbine's 
pressure ratio is too 
high 

Start up error (period 
exceeded) 
 

Normal stop error 
(period exceeded) 

Cooling error (period 
exceeded) 

 

T6A: the temperature 
of the turbine casing 
is too high 

The differential 
temperature of the 
casing is too high 
 

The pressure of the 
oil reservoir is 
either too high or 
too low 

 

The pressure of the 
oil reservoir is 
either too high or 
too low 

E1: el. measurement of 
the steam turbine error 
turbine error 

E1: el. measurement of 
steam turbine  
1 error 

E1 : el. measurement of 
steam turbine  
2 error 

EPM2 : 
 

P6A: measuring error 

P1A: measuring error  

P1B: measuring error  

P2A: measuring error 

 

T1A: measuring error 

 

Safety 
 

 

Safety 
 

 

Safety 
 

 
Stop 

 
 
 

Safety 
 
 
 

Safety 

Safety 

Error 

 

Safety 
 
 
 

Safety 
 

Error 

Error 

Error 

Error 
 

Error 

Safety 

Error 

Safety 

 
Safety 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Check the coolant 
flow. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Check the inlet 
temperature of the 
heating oil. 
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No. Alarms Notification Type Remedy 

86 

87 

88 

89 

90 
91 Temperature Temperature 

measuring error 
92 

93 

94 

95 

96 

Error 
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6.3 Safety concerning refrigerants 
 

6.3.1 Defining danger in the event of a refrigerant leakage 
 

6.3.1.1     Information about risks for people and the environment 
 

 

INFORMATION 
This substance isn't dangerous within the meaning of Directive 
67/548/CEE.  

 
 
 

6.3.1.2      Additional advice 
 
 

 
WARNING 
High concentrations of steam can cause headaches, vertigo, drowsiness, 
nausea and can cause loss of consciousness.   

 

 
DANGER 
It can cause cardiac dysrhythmia. 

 

 
DANGER 
It causes damage to the following organs: the cardio-vascular system and 
the upper airways. 

 
 
 
 

6.3.2 First aid 
 

6.3.2.1     Inhalation 
 

 
Procedure 

 Activity Note 

 

A 
Move the person somewhere with fresh air.  Artificial respiration and/or 

oxygen will be necessary. 

B Call a doctor immediately.  
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6.3.2.2   Contact with skin 
 

 
Procedure 

 Activity Note 
 

A 
After exposure to skin, wash immediately with   
a good amount of water. 

 

B 
Call a doctor if the skin irritation persists. 
 

 
 
 

6.3.2.3   Eye exposure 
 

 
Procedure 

 Activity Note 

A Remove contact lenses. 
 

B 
Immediately rinse your eyes with a good amount of water,  
 for at least 15 minutes. Also rise under the eyelids.  

 

C 
Consult a medical expert if the eye irritation  
persists. 

 
 
 

6.3.2.4 Ingestion 
 

 
Procedure 

 Activity Note 

A Treat in the same way as inhalation. Gaseous substances. 

B Call a doctor immediately. 

 

FORBIDDEN! 
Do not induce vomiting without consulting a doctor. 

 

FORBIDDEN 
Never administer anything by mouth to an unconscious person.  

 

 
 

6.3.2.5    For doctors 
 
 

FORBIDDEN 
Treatment: do not administer adrenaline or similar medicines. 
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6.3.3 Fire-fighting measures 
 

6.3.3.1     An appropriate method of extinguishing a fire 
 
 

INFORMATION 
This product isn't flammable: ASHRAE 34 
Use fire extinguishing powder or CO2. 

 

 

6.3.3.2    Specific dangers during a fire 
 
 

DANGER 
There's a possibility of hazardous chemical reactions during a fire caused 
by the presence of F and CI. 

 

 
WARNING 
Heating causes an increase in pressure and the risk of an explosion. 

 

 
DUTY 
Cool the closed containers which are located close to the fire by spraying 
water.  

 

 
WARNING 
A non-flammable object with a temperature and atmospheric pressure of 
the environment can still ignite if it's mixed with air under pressure and if 
it's exposed to energy ignition sources. 

 
 
 

6.3.3.3   Special protective equipment (for the personnel responsible for fire-fighting) 
 
 

DUTY 
Wear an autonomous respiratory protective device and protective 
clothing.  
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6.3.4 Safety measures in the event of an accidental leak  
 

6.3.4.1     Individual safety measures 
 

 
Procedure 

 Activity Note 

A Contact medical personnel immediately.  

 

B 
Wear personal protective equipment.  Persons without protective 
equipment must be out of reach of unit installation. 

 

C 
In the case of insufficient ventilation, 
it is necessary to wear a respiratory 
protective device. 

Ensure sufficient ventilation 

 
 
 

6.3.4.2 Measures for the protection of the environment 
 

 
Procedure 

 Activity Note 
 

A 
Prevent further leakage or spillage The substance evaporates 
quickly. 

 
if it's possible without exposing yourself to danger. 
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6.3.5 Exposure control 
 
 

INFORMATION 
Components with occupational exposure limit values.  
It doesn't contain substances with exposure limit values in the workplace. 

 
 
 

6.3.5.1   Personal protective equipment 

 
In the event of exposure to a refrigerant: 

 
 

DUTY 
Respiratory protective equipment: in the event of insufficient ventilation 
it is necessary to wear suitable respiratory protection. 

 

 
DUTY 
Hand protection: glove material: butyl rubber. 

 

 
DUTY 
Eye protection: protective glasses with side shields in accordance with 
EN166.   

 

 
DUTY 
Protective 
face   

shield. 
 

 
DUTY 
Skin and body protection.  

 

 
DUTY 
Protective footwear. 

 

 
DUTY 
Protective measures: the personal protective equipment must conform to 
applicable standards. 
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Eneftech Innovation SA Route de Champ-

Colin 2C CH-1260 Nyon Switzerland 

Tel. +41 22 944 04 20 

Fax +41 22 566 27 43 

info@eneftech.com 

support@eneftech.com 
 

 

www.eneftech.com 
 

mailto:info@eneftech.com
mailto:info@eneftech.com
mailto:support@eneftech.com
mailto:support@eneftech.com
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PRE4CABLE DIAGRAM

Seite / SpalteZielbezeichnung von Ader Zielbezeichnung nach Anschluss

Cable length

Seite / Spalte Anschluss

CABLE NAME CABLE TYPE=+EXT-11W1 YSLY-JZ 3x1²

PE PEPE+E1-X3 -11M1 +E1/11.2+E1/11.3
1 L1+E1-X3 -11M1 +E1/11.2+E1/11.2
2 N2+E1-X3 -11M1 +E1/11.2+E1/11.2

2 BN+E1-X4 -11M1 +E1/11.4+E1/11.4 =
SH

4 N2+E1-X3 -11M2 +E1/11.6+E1/11.7

4 =BN+E1-X4 -11M2 +E1/11.8+E1/11.8
SH

5 L1+E1-X3 -12M1 +E1/12.2+E1/12.2
26 N+E1-X3 -12M1 +E1/12.2+E1/12.2

6 =BN+E1-X4 -12M1 +E1/12.4+E1/12.4
SH

7 L1 =1+E1-X3 -12M2 +E1/12.5+E1/12.5
28 L2 =+E1-X3 -12M2 +E1/12.5+E1/12.5
39 L3 =+E1-X3 -12M2 +E1/12.5+E1/12.5

10 N =4+E1-X3 -12M2 +E1/12.5+E1/12.5

Seite / SpalteZielbezeichnung von Ader Zielbezeichnung nach Anschluss

Cable length

Seite / Spalte Anschluss

CABLE NAME CABLE TYPE=+EXT-11W2 LiYCY 2x0,5²

1 SETPOINT LT-PUMPWH+E1-X4 -11M1 +E1/11.3+E1/11.3

Seite / SpalteZielbezeichnung von Ader Zielbezeichnung nach Anschluss

Cable length

Seite / Spalte Anschluss

CABLE NAME CABLE TYPE=+EXT-11W3 YSLY-JZ 3x1²

PE PEPE+E1-X3 -11M2 +E1/11.6+E1/11.7
3 L1+E1-X3 -11M2 +E1/11.6+E1/11.6

Seite / SpalteZielbezeichnung von Ader Zielbezeichnung nach Anschluss

Cable length

Seite / Spalte Anschluss

CABLE NAME CABLE TYPE=+EXT-11W4 LiYCY 2x0,5²

3 SETPOINT MT-PUMPWH+E1-X4 -11M2 +E1/11.7+E1/11.7

Seite / SpalteZielbezeichnung von Ader Zielbezeichnung nach Anschluss

Cable length

Seite / Spalte Anschluss

CABLE NAME CABLE TYPE=+EXT-12W1 YSLY-JZ 3x1²

PE PEPE+E1-X3 -12M1 +E1/12.2+E1/12.3

Seite / SpalteZielbezeichnung von Ader Zielbezeichnung nach Anschluss

Cable length

Seite / Spalte Anschluss

CABLE NAME CABLE TYPE=+EXT-12W2 LiYCY 2x0,5²

5 SETPOINT HT-PUMPWH+E1-X4 -12M1 +E1/12.3+E1/12.3

Seite / SpalteZielbezeichnung von Ader Zielbezeichnung nach Anschluss

Cable length

Seite / Spalte Anschluss

CABLE NAME CABLE TYPE=+EXT-12W3 YSLY-JZ 5x1²

PE PE FEEDING MT-FANPE+E1-X3 -12M2 +E1/12.5+E1/12.5
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PRE4CABLE DIAGRAM

Seite / SpalteZielbezeichnung von Ader Zielbezeichnung nach Anschluss

Cable length

Seite / Spalte Anschluss

CABLE NAME CABLE TYPE=+EXT-12W4 LiYCY 8x0,75²

7 START MT-FANWH+E1-X4 -12M2 +E1/12.7+E1/12.7
8 SETPOINT MT-FANBN+E1-X4 -12M2 +E1/12.7+E1/12.7

12 =PK+E1-X4 -12M2 +E1/12.8+E1/12.8
BU

113 + TEMP. (NTC) HEAT STORAGE+E1-X4 -13B1 +E1/13.0+E1/13.0
214 - =+E1-X4 -13B1 +E1/13.0+E1/13.1

16 -2+E1-X4 -13B2 +E1/13.2+E1/13.3 =

18 - =2+E1-X4 -13B3 +E1/13.4+E1/13.5

9 =GN+E1-X4 -12M2 +E1/12.7+E1/12.7
10 =YE+E1-X4 -12M2 +E1/12.8+E1/12.8
11 MALFUNCTION MT-FANGY+E1-X4 -12M2 +E1/12.8+E1/12.8

RD
SH

Seite / SpalteZielbezeichnung von Ader Zielbezeichnung nach Anschluss

Cable length

Seite / Spalte Anschluss

CABLE NAME CABLE TYPE=+EXT-13W1 YSLY-OZ 2x1²

Seite / SpalteZielbezeichnung von Ader Zielbezeichnung nach Anschluss

Cable length

Seite / Spalte Anschluss

CABLE NAME CABLE TYPE=+EXT-13W2 YSLY-OZ 2x1²

15 + TEMP. (NTC) COLD STORAGE TOP1+E1-X4 -13B2 +E1/13.2+E1/13.2

Seite / SpalteZielbezeichnung von Ader Zielbezeichnung nach Anschluss

Cable length

Seite / Spalte Anschluss

CABLE NAME CABLE TYPE=+EXT-13W3 YSLY-OZ 2x1²

17 + TEMP. (NTC) COLD STORAGE DOWN1+E1-X4 -13B3 +E1/13.4+E1/13.4

Seite / SpalteZielbezeichnung von Ader Zielbezeichnung nach Anschluss

Cable length

Seite / Spalte Anschluss

CABLE NAME CABLE TYPE=+EXT-15W1 YSLY-OZ 2x1²

29 21+E1-X4 -S3 +E1/15.5+E1/15.4

30 12+E1-X4 -S3 +E1/15.5+E1/15.5

Seite / SpalteZielbezeichnung von Ader Zielbezeichnung nach Anschluss

Cable length

Seite / Spalte Anschluss

CABLE NAME CABLE TYPE=+EXT-15W2 YSLY-JZ 3x1²

PE PEPE+E1-X3 -15M1 +E1/15.7+E1/15.7
11 L1+E1-X3 -15M1 +E1/15.7+E1/15.7
12 N2+E1-X3 -15M1 +E1/15.7+E1/15.7

Seite / SpalteZielbezeichnung von Ader Zielbezeichnung nach Anschluss

Cable length

Seite / Spalte Anschluss

CABLE NAME CABLE TYPE=+EXT-15W3 YSLY-OZ 2x1²

31 1+E1-X4 -15M1 +E1/15.8+E1/15.8
32 2+E1-X4 -15M1 +E1/15.8+E1/15.8
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+E1/1.1 =+E1 1 STK CUBICLE RITTAL AE1060.500 600X600X210MM (BXHXT) RAL7035 P0066741
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+E1/11.2 =+E1-11F1 1 STK CIRCUIT BREAKE. EATON PLSM-C 6 1POLIG 242200 P00297610

+E1/11.6 =+E1-11F2 1 STK CIRCUIT BREAKE. EATON PLSM-C 6 1POLIG 242200 P00297611

+E1/12.2 =+E1-12F1 1 STK CIRCUIT BREAKE. EATON PLSM-C 6 1POLIG 242200 P00297612

+E1/15.7 =+E1-15F1 1 STK CIRCUIT BREAKE. EATON PLSM-C10 1POLIG 242202 P00863813

+E1/1.3 =+E1-1G1 1 STK POWER SUPPLY UNIT CHINFA DRAN120-24A 230VAC/24VDC 5A P00903914

+E1/4.1 =+E1-4H1 1 STK TAG HOLDER SIEMENS 3SB3925-0AV SCHWARZ H=51MM K80472015

+E1/4.1 =+E1-4H1 1 STK SIGNBOARD SIEMENS 3SB1904-2XZ K1Y STEUER- P00409816

+E1/4.1 =+E1-4H1 1 STK LIGHT SIGNAL INTENT EATON M22-L-W WHITE K80484417

+E1/4.1 =+E1-4H1 1 STK FIXED ADAPTER EATON M22-A FRONT FIXING. K80485118

+E1/4.1 =+E1-4H1 1 STK LED-ELEMENT EATON M22-CLED-W FRONT FIXING. WHITE 24VAC/DC K80485219

+E1/4.3 =+E1-4H2 1 STK TAG HOLDER SIEMENS 3SB3925-0AV SCHWARZ H=51MM K80472020

+E1/4.3 =+E1-4H2 1 STK SIGNBOARD SIEMENS 3SB1904-2XZ K1Y STÖRUNG P00408321

+E1/4.3 =+E1-4H2 1 STK LIGHT SIGNAL INTENT EATON M22-L-R RED K80484522

+E1/4.3 =+E1-4H2 1 STK FIXED ADAPTER EATON M22-A FRONT FIXING. K80485123

+E1/4.3 =+E1-4H2 1 STK LED-ELEMENT EATON M22-CLED-R FRONT FIXING. RED 24VAC/DC K80485324

+E1/4.8 =+E1-4K1 1 STK CONTACTOR SIEMENS 3RH1122-2AP00 2S+2Ö 230V 50HZ P00680925

+E1/4.8 =+E1-4K1 1 STK VARISTOR SIEMENS 3RT1916-1BD00 127...240VAC; 150...250VDC K80416126

+E1/11.1 =+E1-11K1 1 STK RELAY FINDER 55.34.9.024.0040 4W 24VDC K80463427

+E1/11.1 =+E1-11K1 1 STK SOCKET FINDER 94.84.2 14POLIG P00893728

+E1/11.1 =+E1-11K1 1 STK VARISTOR WITH LED FINDER 99.80.0.024.98 6...24 VAC/DC K80484329

+E1/11.5 =+E1-11K2 1 STK RELAY FINDER 55.34.9.024.0040 4W 24VDC K80463430

+E1/11.5 =+E1-11K2 1 STK SOCKET FINDER 94.84.2 14POLIG P00893731

+E1/11.5 =+E1-11K2 1 STK VARISTOR WITH LED FINDER 99.80.0.024.98 6...24 VAC/DC K80484332

+E1/12.1 =+E1-12K1 1 STK RELAY FINDER 55.34.9.024.0040 4W 24VDC K80463433

+E1/12.1 =+E1-12K1 1 STK SOCKET FINDER 94.84.2 14POLIG P00893734

+E1/12.1 =+E1-12K1 1 STK VARISTOR WITH LED FINDER 99.80.0.024.98 6...24 VAC/DC K80484335

+E1/12.6 =+E1-12K2 1 STK RELAY FINDER 55.34.9.024.0040 4W 24VDC K80463436

+E1/12.6 =+E1-12K2 1 STK SOCKET FINDER 94.84.2 14POLIG P00893737

1

216771

216374E60405230

216569

216772

216374E60405230

216570
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+E1/12.6 =+E1-12K2 1 STK VARISTOR WITH LED FINDER 99.80.0.024.98 6...24 VAC/DC K80484338

+E1/14.1 =+E1-14K1 1 STK RELAY FINDER 55.34.9.024.0040 4W 24VDC K80463439

+E1/14.1 =+E1-14K1 1 STK SOCKET FINDER 94.84.2 14POLIG P00893740

+E1/14.1 =+E1-14K1 1 STK VARISTOR WITH LED FINDER 99.80.0.024.98 6...24 VAC/DC K80484341

+E1/14.4 =+E1-14K2 1 STK RELAY FINDER 55.34.9.024.0040 4W 24VDC K80463442

+E1/14.4 =+E1-14K2 1 STK SOCKET FINDER 94.84.2 14POLIG P00893743

+E1/14.4 =+E1-14K2 1 STK VARISTOR WITH LED FINDER 99.80.0.024.98 6...24 VAC/DC K80484344

+E1/1.0 =+E1-1Q2 1 STK SWITCH K&N KG20A T203/01E (NOT-AUS AUSF.) K80481945

+E1/6.0 =+E1-6U1 1 STK CONVERTER. SCHNEIDER ATV-12H055M2 1X230VAC 0,55KW P00981646

+E1/4.3 =+E1-4V1 1 STK DIODE TERMINAL WEIDM. ZDU 2,5/2X2AN/D WITH 1N4007 165035 P00525847

+E1/1.0;+E1/1.1;+E =+E1-X1 12 STK TERMINAL WEIDM. ZDU 2,5/3AN 160854 K80400648

+E1/1.1 =+E1-X1 2 STK TERMINAL WEIDM. ZDU 2,5/3AN/BL 160855 P00536549

+E1/1.2;+E1/4.7;+E =+E1-X1 5 STK EARTHED CONDUCTOR CLAMP WEIDM. ZPE 2,5/3AN K80471050

+E1/4.2;+E1/5.1...+ =+E1-X2 37 STK TERMINAL WEIDM. ZDU 2,5/3AN K80400651

+E1/1.3;+E1/10.2 =+E1-X2 2 STK EARTHED CONDUCTOR CLAMP WEIDM. ZPE 2,5/3AN 160865 K80471052

+E1/11.2;+E1/11.6; =+E1-X3 7 STK TERMINAL WEIDM. ZDU 2,5/3AN 160854 K80400653

+E1/11.2;+E1/11.7; =+E1-X3 5 STK TERMINAL WEIDM. ZDU 2,5/3AN/BL 160855 P00536554

K804893

160865

160854

+E1/11.3;+E1/11.7; =+E1-X3 5 STK EARTHED CONDUCTOR CLAMP WEIDM. ZPE 2,5/3AN 160865 K80471055

+E1/11.3;+E1/11.4; =+E1-X4 32 STK TERMINAL WEIDM. ZDU 2,5/3AN 160854 K80400656

+E1/14.2;+E1/14.5 =+E1-X4 2 STK EARTHED CONDUCTOR CLAMP WEIDM. ZPE 2,5/3AN 160865 K80471057

+E1/8.1 =+IN-8E1 1 STK HOUSING ALU WEIDM. K1 70X70X40MM (BXHXT) 034200 P00717958

+E1/4.2 =+IN-4S1 1 STK DOOR POS SWITCH RITTAL SZ4127.010 K80128459 E64775152

+E1/4.7 =+IN-4S2 1 STK HIGH PRESSURE SWITCH JOHNSON CONTROLS P77-BES-9750 P00855660

+E1/5.0 =+IN-5X1 1 STK HOUSING ALU WEIDM. K1 70X70X40MM (BXHXT) 034200 P00717961

+E1/5.3 =+IN-5X2 1 STK HOUSING ALU WEIDM. K1 70X70X40MM (BXHXT) 034200 P00717962

+E1/5.6 =+IN-5X3 1 STK HOUSING ALU WEIDM. K1 70X70X40MM (BXHXT) 034200 P00717963
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1 STK CUBICLE RITTAL AE1060.500 600X600X210MM (BXHXT) RAL7035 P006674+E11

1 STK DIAGRAM BAG SCHRACK ASDRA400 KUNSTSTOFF A4 HOCH SELBSTKL. P003961+E12

1 STK MT-PUMPE CAREL PGD1000F00 P0099112A1+E13

1 STK MIKROPROZESSORSTEUERUNG CAREL PCO3000AL0 LARGE P00990991A1+E14

2 STK ADD-ON CAREL PCOE0004850 P00991092A1;92A2+E15

4 STK CIRCUIT BREAKE. EATON PLSM-C10 1POLIG P0086381F1;1F2;6F1;15F1+E1 2422026

3 STK CIRCUIT BREAKE. EATON PLSM-C 6 1POLIG P00297611F1;11F2;12F1+E1 2422007

1 STK POWER SUPPLY UNIT CHINFA DRAN120-24A 230VAC/24VDC 5A P0090391G1+E18

2 STK TAG HOLDER SIEMENS 3SB3925-0AV SCHWARZ H=51MM K8047204H1;4H2+E19

1 STK SIGNBOARD SIEMENS 3SB1904-2XZ K1Y STEUER- P0040984H1+E110

1 STK LIGHT SIGNAL INTENT EATON M22-L-W WHITE K8048444H1+E111

2 STK FIXED ADAPTER EATON M22-A FRONT FIXING. K8048514H1;4H2+E112

1 STK LED-ELEMENT EATON M22-CLED-W FRONT FIXING. WHITE 24VAC/DC K8048524H1+E113

1 STK SIGNBOARD SIEMENS 3SB1904-2XZ K1Y STÖRUNG P0040834H2+E114

1 STK LIGHT SIGNAL INTENT EATON M22-L-R RED K8048454H2+E115

1 STK LED-ELEMENT EATON M22-CLED-R FRONT FIXING. RED 24VAC/DC K8048534H2+E1 21657016

1 STK CONTACTOR SIEMENS 3RH1122-2AP00 2S+2Ö 230V 50HZ P0068094K1+E117

1 STK VARISTOR SIEMENS 3RT1916-1BD00 127...240VAC; 150...250VDC K8041614K1+E118

6 STK RELAY FINDER 55.34.9.024.0040 4W 24VDC K80463411K1;11K2;12K1;12K2;14K1;14K2+E119

6 STK SOCKET FINDER 94.84.2 14POLIG P00893711K1;11K2;12K1;12K2;14K1;14K2+E120

6 STK VARISTOR WITH LED FINDER 99.80.0.024.98 6...24 VAC/DC K80484311K1;11K2;12K1;12K2;14K1;14K2+E121

1 STK SWITCH K&N KG20A T203/01E (NOT-AUS AUSF.) K8048191Q2+E122

216771

216374

216569

216772

1 STK CONVERTER. SCHNEIDER ATV-12H055M2 1X230VAC 0,55KW P0098166U1+E123

1 STK DIODE TERMINAL WEIDM. ZDU 2,5/2X2AN/D WITH 1N4007 P0052584V1+E1 16503524

88 STK TERMINAL WEIDM. ZDU 2,5/3AN K804006X1...X4+E1 16085425

7 STK TERMINAL WEIDM. ZDU 2,5/3AN/BL P005365X1;X3+E1 16085526

14 STK EARTHED CONDUCTOR CLAMP WEIDM. ZPE 2,5/3AN K804710X1...X4+E1 16086527

4 STK HOUSING ALU WEIDM. K1 70X70X40MM (BXHXT) P0071795X1...5X3;8E1+IN 03420028

1 STK DOOR POS SWITCH RITTAL SZ4127.010 K8012844S1+IN29

1 STK HIGH PRESSURE SWITCH JOHNSON CONTROLS P77-BES-9750 P0085564S2+IN30
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Except for this Instruction Manual, the following documents are also 

included in this shipment:

– Plate Heat Exchanger (PHE) drawing

– Plate hanging list

– Parts list with exploded view drawing.

How to contact Alfa Laval:

Contact details for all countries 

are continually updated on our 

website.

Please visit www.alfalaval.com 

and contact your local Alfa Laval 

Representative.
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Main components

Support 
columnFrame plate

Carrying bar
Carries the channel plates 

and the pressure plate.

Connections
Holes through the frame plate, 

permitting the media to enter into 

the heat exchanger.

Threaded studs around the 

holes secure the pipes to the ap-

paratus. Metallic or rubber-type 

linings may be used to protect 

the holes against corrosion.

Connections can also be pipes 

for welding or threaded.

Tightening bolts
Press the channel 

plates together.

Pressure plate
Moveable steel plate. In some cases 

pipes may be connected to the pres-

sure plate.
Channel plates
Heat is transferred from one 

medium to the other through 

the thin channel plates.

The number of plates deter-

mines the total heat transfer 

surface.

Guiding bar
Keeps the channel 

plates in line at their

lower end.

Bolt 
protection

Pipe connections

Protective sheets
In the USA mandatory, in 

other countries optional.
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Function

The plate heat exchanger consists of a pack of 

corrugated metal plates with portholes for the pas-

sage of the two fluids between which heat transfer 

will take place.

The plate pack is assembled between a frame 

plate and a pressure plate and compressed by 

tightening bolts. The plates are fitted with a gasket 

which seals the channel and directs the fluids into 

alternate channels. The plate corrugation pro-

motes fluid turbulence and supports the plates 

against differential pressure. 

Semi-welded PHE

For certain plate sizes there are semi-welded 

plates (Cassettes) available. The function of the 

semi-welded PHE is the same as that of the con-

ventional PHE. Chapters Installation and Opera-

tion of this manual are applicable to full extent. 

Chapter Maintenance is fully applicable when it 

comes to the parts Cleaning-in-Place and Pres-

sure test after maintenance and partially applica-

ble for the remaining part. To cover the specific 

requirements of the semi-welded PHE a separate 

additional manual has been made.

The A-plate is a plate 

hanging with the chev-

ron pointing upwards.

The B-plate is a plate 

hanging with the chevron 

pointing downwards.

The B-plate is a plate 

hanging with the chevron 

pointing upwards.

M3, M6, M10, TS6 T2, T5

M3, M6, M10, TS6
Principle of plate pack arrangement

The A-plate is a plate 

hanging with the chevron 

pointing downwards.
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Requirements

Note!
• Before connecting any piping, make sure 

all foreign objects have been flushed out of 

the system.

• When connecting the pipe system make 

sure the pipes do not subject the plate heat 

exchanger to stress or strain.

• To avoid water hammer, do not use fast-

closing valves.

Safety valves should be installed according to 

current pressure vessel regulations.

If PHE surface temperature is expected to be hot 

or cold, the PHE should be isolated.

It is recommended that protective sheets are 

used to cover the PHE.

For each model, design pressures and tempera-

tures are marked on the identification plate. 

These must not be exceeded.

Pipes

Caution!
Make sure the pipe connections are 

locked when working on the piping. 

Turning of the connections will dam-

age the gaskets on the end plate and 

cause leakage.

Shut-off valves
To be able to open the 

heat exchanger, shut-off 

valves should be provided 

in all connections.

Space
600 mm minimum free space 

is needed for lifting plates in 

and out. 

Multi-pass units: Connections on the 
pressure plate
It is important that the plate pack has been tight-

ened to the correct measurement (check against 

drawing) before the pipe is connected.

Elbow
To make it easier to 

disconnect the plate 

heat exchanger, an 

elbow should be 

flanged to the con-

nection in the pres-

sure plate, directed 

upwards or side-

ways, and with an-

other flange located 

just outside the con-

tour of the heat ex-

changer.

Foundation
Install on a flat foundation 

giving enough support to 

the frame. 

Drip tray
Depending on the 

type of fluid in the 

PHE and the type of 

installation, a drip 

tray (drainage box) 

may be nesessary 

to avoid damages 

on personnel and 

equipment. 
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Lifting

Straps should be used when lifting. Place straps 

according to picture.

Raising

Place two timber beams on the floor.

Lift the heat exchanger off pallet using e.g. 

straps.

Place the heat exchanger on the timber 

beams.

Place straps around one bolt on each side.

Lift the heat exchanger off the timber 

beams.

Lower the heat exchanger to horizontal 

position and place it on the floor.

Warning!
Never lift by the connections or the studs 

around them.

1

2

3

4

5

6
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Start-up

Check that measurement A is correct. For 

A, see enclosed PHE-drawing.

Check that the valve is closed between the 

pump and the unit controlling the system 

flowrate.

If there is a valve at the exit, make sure it 

is fully open.

Open the vent and start the pump.

Open the valve slowly.

When all air is expelled, close the vent.

Repeat steps 1– 6 for the second media.

Note!
If several pumps are included in the system, 

make sure you know which one should be 

activated first.

Note!
Adjustments of flowrates should be made 

slowly in order to avoid the risk of water 

hammer.

Water hammer is a shortlasting pressure 

peak that can appear during start-up or shut-

down of a system, causing liquids to travel 

along a pipe as a wave at the speed of 

sound. This can cause considerable damage 

to the equipment.

1

2

Closed

Open

3

4
Open

5
Open slowly

6
Close

7
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Unit in operation

During operation, check that

media temperatures and pressures are 

within the limits stated on the PHE-draw-

ing

no leakages appear due to faulty tighten-

ing of the plate pack or to defective or 

damaged gaskets

support column, carrying bar and guiding 

bar are kept clean and greased

the bolts are kept clean and greased.

Always consult your local Alfa Laval Representa-

tive for advice on

• new plate pack dimensions if you intend to 

change number of plates

• selection of gasket material if operating temper-

atures and pressures are permanently 

changed, or if another medium is to be proc-

essed in the PHE.

Shut-down

Slowly close the valve controlling the flow-

rate of the pump you are about to stop.

When the valve is closed, stop the pump.

Repeat steps 1–2 for the other side.

If the heat exchanger is shut down for sev-

eral days or longer, it should be drained. 

Draining should also be done if the proc-

ess is shut down and the ambient temper-

ature is below freezing temperature of the 

media. Depending on the media proc-

essed, it is also recommended to rinse and 

dry the heat exchanger plates and connec-

tions.

Note!
Adjustments of flowrates should be made 

slowly in order to protect the system 

against sudden and extreme variations of 

temperature and pressure.

No leakage

Clean and
greased

Note!
If several pumps are included in the system, 

make sure you know which one should be 

stopped first.

1
Close

2

3

4
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Cleaning-In-Place (CIP)

The Cleaning-In-Place (CIP) equipment permits 

cleaning of the plate heat exchanger without opening 

it.

If CIP cannot be done, cleaning must be performed 

manually, see section “Manual cleaning”.

CIP performs

• cleaning of fouling and descaling of lime deposits

• passivation of cleaned surfaces to reduce sus-

ceptibility to corrosion

• neutralization of cleaning liquids before draining.

Follow the instructions of the CIP equipment.

 CIP equipment

CIP model
Maximum number of plates

M3 M6 M6-M M10-B M10-M TS6-M

CIP 20 90 89 62 40 27 56

CIP 40 – 178 124 81 53 110

 Cleaning liquids

Cleaning liquid Description

AlfaCaus A strong alkaline liquid, for removing paint, fat, oil 

and biological deposits.

AlfaPhos An acid cleaning liquid for removing metallic oxides, 

rust, lime and other inorganic scale.

AlfaPass An alkaline liquid for passivation (inhibition of corro-

sion).

AlfaNeutra A strong alkaline liquid for neutralization of AlfaCar-

bon or AlfaPhos before drainage.
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Manual cleaning

Opening

Drain the plate heat exchanger.

Inspect the sliding surfaces of the carrying 

bar and wipe clean.

Warning!
To avoid hand injuries owing to sharp 

edges, protective gloves should always be 

worn when handling plates and protective 

sheets.

Warning!
If the heat exchanger is 

hot, wait until it has cooled 

down to about 40 °C 

(104 °F).

1

2

Inspect
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Mark the plate assembly on the outside by 

a diagonal line.

Measure and note down the dimension A.

Loosen and remove all bolts except the 4 

at the positions indicated below.  Use 

these remaining 4 bolts to open the plate 

pack according to the following scheme.

Be careful so that the plate and pressure 

plate are always in parallel. Skewing of the 

pressure plate during opening must not ex-

ceed 10 mm (2 turns per bolt) across the 

with and 25 mm (5 turns per bolt) vertically.

See also point 5 under part “Closing”.

Open the plate pack by letting the pressure 

plate glide on the carrying bar.

If plates are to be numbered, do this before 

removing the plates.

Plates need not to be removed if cleaning 

is done using only water, i.e. without clean-

ing agent. 

Step Bolt No. To dimension

1 1–2–3–4 1,05A

2 1–2  or  3–4 Opening

3

Mark

4

5

6

Remove
the plates

Warning!
The plate pack may still contain a small re-

sidual amount of liquid after draining. De-

pending on the type of product and type of 

installation special arrangments, e.g. 

drainage box, may be necessary to avoid 

damages on personnel and equipment.
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Manual cleaning of opened units

 

Deposits removable with water and brush

Plates need not to be removed from the plate heat exchanger during cleaning.

Remove deposits using a soft brush and 

running water.

Rinse with water using a high pressure 

hose.

Deposits not removable with water and brush

Plates must be removed from the plate heat exchanger during cleaning.

Brush with cleaning agent. Rinse with water.

Caution!
Never use hydrochloric acid with 

stainless steel plates. Water of more 

than 330 ppm Cl may not be used for 

the preparation of cleaning solutions. 

It is very important that carrying bars 

and support columns in aluminium 

are protected against chemicals.

Note!
Be careful not to damage the gasket dur-

ing manual cleaning.

1 2

1 2
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 Concentration max 4 %

Temperature max 60 °C (140 °F)

Incrustation – Scaling Sediment Cleaning agent

Calcium carbonate Corrosion products Nitric acid

Calcium sulphate Metal oxides Sulfamic acid

Silicates Silt Citric acid

Alumina Phosphoric acid

Diatomic organisms and 

their excrement of various 

colours

Complexing agents (EDTA, NTA)

Sodium polyphosphates

 Cleaning agents – Biological growth, slime
 Concentration max 4 %

Temperature max 80 °C (176 °F)

Biological growth – Slime Cleaning agent

Bacteria Sodium hydroxide

Nematodes Sodium carbonate

Protozoa Cleaning effect can be considerably increased by the addition of 

small quantities of hypochlorite or agents for the formation of com-

plexes and surfactants.

 Cleaning agents – Oil residues, asphalt, fats

Deposit Cleaning agent

Oil residues

Asphalt

Fats

Paraffinic naphta-based solvent (e.g. kerosine).

Note!

Gaskets in EPDM rubber qualities swell in these media. Contact 

time should be limited to 30 minutes.

Caution!
The following solutions should not be 

used:

• Ketones (e.g. Acetone, Methyletylke-

tone, Methylisobutylketone

• Esters (e.g. Ethylacetate, Butylacetate)

• Halogenated hydrocarbons (e.g. 

Chloro-thene, Carbon tetrachloride, 

Freons)

• Aromatics (e.g. Benzene, Toluene).
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Closing

Check that all the sealing surfaces are 

clean.

Brush the threads of the bolts clean, using 

a steel wire brush. Lubricate the threads 

with a thin layer of grease, e.g. Gleitmo 

800 or equivalent.

Attach gaskets to the plates or check that 

all the gaskets are properly attached.

Insert the plates with the herring bone pat-

tern positioned in alternate directions and 

with the gaskets turned towards the frame 

plate. 

Press the plate assembly together. Tight-

ening is done in two steps, see figures be-

low. Be careful so that the frame plate and 

the pressure plate are always in parallel.

Tighten the two diagonal pair of bolts alter-

nately until the plate package measures 

1,10A.

After that bolts are tightened alternately 

and diagonally, as shown in the figure be-

low.

1

2

3
Note!
If the gasket is wrongly positioned, it will 

show by the fact that it rises out of the gas-

ket groove or that it is positioned outside 

the groove.

4

Step Bolt No. To dimension

1 1–2 or 3–4 1,10A

2 1–2–3–4 A

5
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Finally the middle pair of bolts, and upper 

and lower bolts are tightened.

If the plates are correctly assembled, the 

edges form a “honeycomb” pattern, see 

picture below.

Pressure test after maintenance

Before start-up of production, whenever plates or 

gaskets have been removed, inserted or exchanged, 

it is strongly recommended to perform a pressure 

test to confirm the internal and external sealing func-

tion of the PHE. At this test, one media side at the 

time must be tested with the other side open to the 

atmosphere.

The pressure testing shall be performed at a pres-

sure equal to the operating pressure of the actual unit 

but never above the design pressure as stated on the 

nameplate.

The recommended test time is 10 minutes.

Please note that PHE units for refrigeration applica-

tions and units with media not mixable with water 

must be dried after hydrostatic pressure testing.

Please consult the local office/representative of the 

supplier for advice on the pressure testing proce-

dure.

Note!
The actual measurement must never be less 

than the A-dimension.

6
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Regasketing

Open the plate heat exchanger according 

to page 8, and remove the plate that is to 

have a new gasket.

Remove the old gasket.

Assure that all sealing surfaces are dry, 

clean and free of foreign matter.

Attach the clip-on gasket to the plate. Slip 

the gasket prongs under the edge of the 

plate.

Proceed with the next plate to be regasket-

ed until all plates in need of regasketing 

are done with.

Close the plate heat exchanger according 

to page 12. 

Glued gaskets
Separate gluing instructions will be delivered togeth-

er with the glue.
1

2

3

4

Note!
Make sure the two gasket prongs are in 

correct position.

5

6
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9.4 Solar Collector 

Refer to NEP Solar Manual included with Nilsen Manual and in Section 6.3 
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9.5 Pumps 

Refer to GRUNDFOS INSTRUCTIONS 
CRE, CRIE, CRNE, 
SPKE, MTRE, CME 
Installation and operating instructions 
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Declaration of conformity

GB: EC declaration of conformity
We, Grundfos, declare under our sole responsibility that the products 
CRE, CRIE, CRNE, SPKE, MTRE and CME, to which this declaration 
relates, are in conformity with these Council directives on the 
approximation of the laws of the EC member states:
— Machinery Directive (2006/42/EC).

Standard used: EN 809: 1998, A1:2009.
— EMC Directive (2004/108/EC).

Standard used: EN 61800-3:2004.
— Ecodesign Directive (2009/125/EC).

Water pumps:
Commission Regulation No 547/2012.
Applies only to water pumps marked with the minimum efficiency 
index MEI. See pump nameplate.

This EC declaration of conformity is only valid when published as part of 
the Grundfos installation and operating instructions (publication number 
96780071 1112).

BG: EC декларация за съответствие
Ние, фирма Grundfos, заявяваме с пълна отговорност, че продуктите 
CRE, CRIE, CRNE, SPKE, MTRE и CME, за които се отнася 
настоящата декларация, отговарят на следните указания на Съвета 
за уеднаквяване на правните разпоредби на държавите членки на 
ЕС:
— Директива за машините (2006/42/EC).

Приложен стандарт: EN 809:1998, A1:2009.
— Директива за нисковолтови системи (2006/95/EC).

Приложен стандарт: EN 61800-5-1.
— Директива за електромагнитна съвместимост (2004/108/EC).

Приложен стандарт: EN 61800-3:2004.
— Директива за екодизайн (2009/125/EC).

Водни помпи:
Наредба No 547/2012 на Европейската комисия.
Отнася се само за водни помпи, маркирани с минималният 
индекс за ефективност MEI. Вижте табелата с данни на помпата.

Тази ЕС декларация за съответствие е валидна само когато е 
публикувана като част от инструкциите за монтаж и експлоатация на 
Grundfos (номер на публикацията 96780071 1112).

CZ: ES prohlášení o shodě
My firma Grundfos prohlašujeme na svou plnou odpovědnost, že výrobky 
CRE, CRIE, CRNE, SPKE, MTRE a CME, na něž se toto prohlášení 
vztahuje, jsou v souladu s ustanoveními směrnice Rady pro sblížení 
právních předpisů členských států Evropského společenství v oblastech:
— Směrnice pro strojní zařízení (2006/42/ES).

Použitá norma: EN 809:1998, A1:2009.
— Směrnice pro nízkonapět’ové aplikace (2006/95/ES).

Použitá norma: EN 61800-5-1.
— Směrnice pro elektromagnetickou kompatibilitu (EMC) 

(2004/108/ES).
Použitá norma: EN 61800-3:2004.

— Směrnice o ekodesignu (2009/125/ES).
Vodní čerpadla:
Nařízení Komise č. 547/2012.
Vztahuje se pouze na vodní čerpadla označená minimální účinností 
index MEI. Viz typový štítek čerpadla.

Toto ES prohlášení o shodě je platné pouze tehdy, pokud je zveřejněno 
jako součást instalačních a provozních návodů Grundfos (publikace číslo 
96780071 1112).

DK: EF-overensstemmelseserklæring
Vi, Grundfos, erklærer under ansvar at produkterne CRE, CRIE, 
CRNE, SPKE, MTRE og CME som denne erklæring omhandler, er 
i overensstemmelse med disse af Rådets direktiver om indbyrdes 
tilnærmelse til EF-medlemsstaternes lovgivning:
— Maskindirektivet (2006/42/EF).

Anvendt standard: EN 809:1998, A1:2009.
— Lavspændingsdirektivet (2006/95/EF).

Anvendt standard: EN 61800-5-1.
— EMC-direktivet (2004/108/EF).

Anvendt standard: EN 61800-3:2004.
— Ecodesigndirektivet (2009/125/EF).

Vandpumper:
Kommissionens forordning nr. 547/2012.
Gælder kun vandpumper der er mærket med 
mindsteeffektivitetsindekset MEI. Se pumpens typeskilt.

Denne EF-overensstemmelseserklæring er kun gyldig når den publiceres 
som en del af Grundfos-monterings- og driftsinstruktionen (publikations-
nummer 96780071 1112).

DE: EG-Konformitätserklärung
Wir, Grundfos, erklären in alleiniger Verantwortung, dass die Produkte 
CRE, CRIE, CRNE, SPKE, MTRE und CME, auf die sich diese Erklärung 
bezieht, mit den folgenden Richtlinien des Rates zur Angleichung der 
Rechtsvorschriften der EU-Mitgliedsstaaten übereinstimmen:
— Maschinenrichtlinie (2006/42/EG).

Norm, die verwendet wurde: EN 809:1998, A1:2009.
— Niederspannungsrichtlinie (2006/95/EG).

Norm, die verwendet wurde: EN 61800-5-1.
— EMV-Richtlinie (2004/108/EG).

Norm, die verwendet wurde: EN 61800-3:2004. 
— ErP-Richtlinie (2009/125/EG).

Wasserpumpen:
Verordnung der Europäischen Kommission Nr. 547/2012.
Gilt nur für Pumpen, für die der Mindesteffizienzindex (MEI) 
anzugeben ist. Siehe Typenschild der Pumpe.

Diese EG-Konformitätserklärung gilt nur, wenn sie in Verbindung mit der 
Grundfos Montage- und Betriebsanleitung (Veröffentlichungsnummer 
96780071 1112) veröffentlicht wird.

EE: EL vastavusdeklaratsioon
Meie, Grundfos, deklareerime enda ainuvastutusel, et tooted CRE, CRIE, 
CRNE, SPKE, MTRE ja CME, mille kohta käesolev juhend käib, on 
vastavuses EÜ Nõukogu direktiividega EMÜ liikmesriikide seaduste 
ühitamise kohta, mis käsitlevad:
— Masinate ohutus (2006/42/EC).

Kasutatud standard: EN 809:1998, A1:2009.
— Madalpinge direktiiv (2006/95/EC).

Kasutatud standard: EN 61800-5-1.
— Elektromagnetiline ühilduvus (EMC direktiiv) (2004/108/EC).

Kasutatud standard: EN 61800-3:2004.
— Ökodisaini direktiiv (2009/125/EC).

Veepumbad:
Komisjoni regulatsioon nr 547/2012.
Kehtiv ainult veepumpadele, mis on märgitud miinimum kasuteguri 
indeksiga MEI. Vaata pumba silti.

Käesolev EL-i vastavusdeklaratsioon kehtib ainult siis, kui see 
avaldatakse Grundfosi paigaldus- ja kasutusjuhendi (avaldamisnumber 
96780071 1112) osana.

GR: ∆ήλωση συμμόρφωσης EC
Εμείς, η Grundfos, δηλώνουμε με αποκλειστικά δική μας ευθύνη ότι 
τα προϊόντα CRE, CRIE, CRNE, SPKE, MTRE και CME στα οποία 
αναφέρεται η παρούσα δήλωση, συμμορφώνονται με τις εξής Οδηγίες 
του Συμβουλίου περί προσέγγισης των νομοθεσιών των κρατών μελών 
της ΕΕ:
— Οδηγία για μηχανήματα (2006/42/EC).

Πρότυπο που χρησιμοποιήθηκε: EN 809:1998, A1:2009.
— Οδηγία χαμηλής τάσης (2006/95/EC).

Πρότυπο που χρησιμοποιήθηκε: EN 61800-5-1.
— Οδηγία Ηλεκτρομαγνητικής Συμβατότητας (EMC) (2004/108/EC).

Πρότυπο που χρησιμοποιήθηκε: EN 61800-3:2004.
— Οδηγία Οικολογικού Σχεδιασμού (2009/125/EC).

Αντλίες νερού:
Ρύθμιση πρώτης εκκίνησης Νο 547/2012.
Ισχύει μόνο για αντλίες νερού που φέρουν τον ελάχιστο δείκτη 
απόδοσης ΜΕΙ. Βλέπε πινακίδα αντλίας.

Αυτή η δήλωση συμμόρφωσης EC ισχύει μόνον όταν συνοδεύει τις 
οδηγίες εγκατάστασης και λειτουργίας της Grundfos (κωδικός εντύπου 
96780071 1112).

ES: Declaración CE de conformidad
Nosotros, Grundfos, declaramos bajo nuestra entera responsabilidad 
que los productos CRE, CRIE, CRNE, SPKE, MTRE y CME, a los cuales 
se refiere esta declaración, están conformes con las Directivas del 
Consejo en la aproximación de las leyes de las Estados Miembros del 
EM:
— Directiva de Maquinaria (2006/42/CE).

Norma aplicada: EN 809:1998, A1:2009.
— Directiva de Baja Tensión (2006/95/CE).

Norma aplicada: EN 61800-5-1.
— Directiva EMC (2004/108/CE).

Norma aplicada: EN 61800-3:2004.
— Directiva sobre diseño ecológico (2009/125/CE).

Bombas de agua:
Reglamento de la Comisión Nº 547/2012.
Aplicable únicamente a las bombas de agua marcadas con el índice 
de eficiencia mínima (IEM). Véase la placa de características de la 
bomba.

Esta declaración CE de conformidad sólo es válida cuando se publique 
como parte de las instrucciones de instalación y funcionamiento de 
Grundfos (número de publicación 96780071 1112).
2
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FR: Déclaration de conformité CE
Nous, Grundfos, déclarons sous notre seule responsabilité, que les 
produits CRE, CRIE, CRNE, SPKE, MTRE et CME, auxquels se réfère 
cette déclaration, sont conformes aux Directives du Conseil concernant 
le rapprochement des législations des Etats membres CE relatives aux 
normes énoncées ci-dessous:
— Directive Machines (2006/42/CE).

Norme utilisée : EN 809:1998, A1:2009.
— Directive Basse Tension (2006/95/CE).

Norme utilisée : EN 61800-5-1.
— Directive Compatibilité Electromagnétique CEM (2004/108/CE).

Norme utilisée: EN 61800-3:2004.
— Directive sur l'éco-conception (2009/125/CE).

Pompes à eau : 
Règlement de la Commission Nº 547/2012.
S'applique uniquement aux pompes à eau marquées de l'indice de 
performance minimum IEM. Voir plaque signalétique de la pompe.

Cette déclaration de conformité CE est uniquement valide lors de sa 
publication dans la notice d'installation et de fonctionnement Grundfos 
(numéro de publication 96780071 1112).

HR: EZ izjava o usklađenosti
Mi, Grundfos, izjavljujemo pod vlastitom odgovornošću da je proizvod 
CRE, CRIE, CRNE, SPKE, MTRE i CME, na koji se ova izjava odnosi, 
u skladu s direktivama ovog Vijeća o usklađivanju zakona država članica 
EU:
— Direktiva za strojeve (2006/42/EZ).

Korištena norma: EN 809:1998, A1:2009.
— Direktiva za niski napon (2006/95/EZ).

Korištena norma: EN 61800-5-1.
— Direktiva za elektromagnetsku kompatibilnost (2004/108/EZ).

Korištena norma: EN 61800-3:2004.
— Direktiva o ekološkoj izvedbi (2009/125/EZ).

Crpke za vodu:
Uredba Komisije No 547/2012.
Odnosi se samo na crpke za vodu označene s indeksom minimalne 
učinkovitosti MEI. Pogledajte natpisnu pločicu crpke.

Ova EZ izjava o suklađnosti važeća je jedino kada je izdana kao dio 
Grundfos montažnih i pogonskih uputa (broj izdanja 96780071 1112).

IT: Dichiarazione di conformità CE
Grundfos dichiara sotto la sua esclusiva responsabilità che i prodotti 
CRE, CRIE, CRNE, SPKE, MTRE e CME, ai quali si riferisce questa 
dichiarazione, sono conformi alle seguenti direttive del Consiglio 
riguardanti il riavvicinamento delle legislazioni degli Stati membri CE:
— Direttiva Macchine (2006/42/CE).

Norma applicata: EN 809:1998, A1:2009.
— Direttiva Bassa Tensione (2006/95/CE).

Norma applicata: EN 61800-5-1.
— Direttiva EMC (2004/108/CE).

Norma applicata: EN 61800-3:2004.
— Direttiva Ecodesign (2009/125/CE).

Pompe per acqua:
Regolamento CE n. 547/2012.
Applicabile solo a pompe per acqua con l'indice di efficienza minimo 
MEI. Vedere la targhetta di identificazione della pompa.

Questa dichiarazione di conformità CE è valida solo quando pubblicata 
come parte delle istruzioni di installazione e funzionamento Grundfos 
(pubblicazione numero 96780071 1112).

KZ: EO сəйкестік туралы мəлімдеме
Біз, Grundfos компаниясы, барлық жауапкершілікпен, осы 
мəлімдемеге қатысты болатын CRE, CRIE, CRNE, SPKE, MTRE жəне 
CME бұйымдары ЕО мүше елдерінің заң шығарушы жарлықтарын 
үндестіру туралы мына Еуроодақ Кеңесінің жарлықтарына сəйкес 
келетіндігін мəлімдейміз:
— Механикалық құрылғылар (2006/42/EC).

Қолданылған стандарттар: EN 809:1998, A1:2009.
— Төмен Кернеулі Жабдық (2006/95/EC).

Қолданылған стандарттар: EN 61800-5-1.
— Электр магнитті үйлесімділік (2004/108/EC).

Қолданылған стандарттар: EN 61800-3:2004.
— Қоршаған ортаны қорғауға арналған нұсқау (2009/125/EC).

Су сорғылар:
Еуропалық комиссия регламенті 547/2012.
Тек минималды тиімділік көрсіткішіпен МТК белгіленген су 
сорғыларына арналған. Сорғыдағы фирмалық тақтайшаны 
қараңыз.

Бұл EO сəйкестік туралы мəлімдеме тек ғана Грундфос 
компаниясының орнату жəне пайдалану нұсқасының бөлімі ретінде 
жарамды (баспаға шыққан нөмірі 96780071 1112).

LV: EK paziņojums par atbilstību prasībām
Sabiedrība GRUNDFOS ar pilnu atbildību dara zināmu, ka produkti CRE, 
CRIE, CRNE, SPKE, MTRE un CME, uz kuriem attiecas šis paziņojums, 
atbilst šādām Padomes direktīvām par tuvināšanos EK dalībvalstu 
likumdošanas normām:
— Mašīnbūves direktīva (2006/42/EK).

Piemērotais standarts: EN 809:1998, A1:2009.
— Zema sprieguma direktīva (2006/95/EK).

Piemērotais standarts: EN 61800-5-1.
— Elektromagnētiskās saderības direktīva (2004/108/EK).

Piemērotais standarts: EN 61800-3:2004.
— Ekodizaina direktīva (2009/125/EK).

Ūdens sūkņi:
Komisijas regula Nr. 547/2012.
Attiecas tikai uz ūdens sūkņiem, kuriem ir minimālais efektivitātes 
indekss MEI. Sk. sūkņa pases datu plāksnītē.

Šī EK atbilstības deklarācija ir derīga vienīgi tad, ja ir publicēta kā daļa 
no GRUNDFOS uzstādīšanas un ekspluatācijas instrukcijām 
(publikācijas numurs 96780071 1112).

LT: EB atitikties deklaracija
Mes, Grundfos, su visa atsakomybe pareiškiame, kad gaminiai CRE, 
CRIE, CRNE, SPKE, MTRE ir CME, kuriems skirta ši deklaracija, atitinka 
šias Tarybos Direktyvas dėl Europos Ekonominės Bendrijos šalių narių 
įstatymų suderinimo:
— Mašinų direktyva (2006/42/EB).

Taikomas standartas: EN 809:1998, A1:2009.
— Žemų įtampų direktyva (2006/95/EB).

Taikomas standartas: EN 61800-5-1.
— EMS direktyva (2004/108/EB).

Taikomas standartas: EN 61800-3:2004.
— Ekologinio projektavimo direktyva (2009/125/EB).

Vandens siurbliai:
Komisijos reglamentas Nr. 547/2012.
Galioja tik vandens siurbliams, ant kurių nurodytas minimalus 
efektyvumo koeficientas MEI. Žr. siurblio vardinę plokštelę.

Ši EB atitikties deklaracija galioja tik tuo atveju, kai yra pateikta kaip 
"Grundfos" įrengimo ir naudojimo instrukcijos (leidinio numeris 96780071 
1112) dalis.

HU: EK megfelelőségi nyilatkozat
Mi, a Grundfos, egyedüli felelősséggel kijelentjük, hogy a CRE, CRIE, 
CRNE, SPKE, MTRE és CME termékek, amelyekre jelen nyilatkozik 
vonatkozik, megfelelnek az Európai Unió tagállamainak jogi irányelveit 
összehangoló tanács alábbi előírásainak:
— Gépek (2006/42/EK).

Alkalmazott szabvány: EN 809:1998, A1:2009.
— Kisfeszültségű Direktíva (2006/95/EK).

Alkalmazott szabvány: EN 61800-5-1.
— EMC Direktíva (2004/108/EK).

Alkalmazott szabvány: EN 61800-3:2004.
— Környezetbarát tervezésre vonatkozó irányelv (2009/125/EK).

Víz szivattyúk:
Az Európai Bizottság 547/2012. számú rendelete.
Csak a MEI minimum hatásfok index-el jelölt víz szivattyúkra 
vonatkozik. Lásd a szivattyú adattábláján.

Ez az EK megfelelőségi nyilatkozat kizárólag akkor érvényes, ha 
Grundfos telepítési és üzemeltetési utasítás (kiadvány szám 96780071 
1112) részeként kerül kiadásra.

NL: EC overeenkomstigheidsverklaring
Wij, Grundfos, verklaren geheel onder eigen verantwoordelijkheid dat de 
producten CRE, CRIE, CRNE, SPKE, MTRE en CME waarop deze 
verklaring betrekking heeft, in overeenstemming zijn met de Richtlijnen 
van de Raad in zake de onderlinge aanpassing van de wetgeving van de 
EG Lidstaten betreffende:
— Machine Richtlijn (2006/42/EC).

Gebruikte norm: EN 809:1998, A1:2009.
— Laagspannings Richtlijn (2006/95/EC).

Gebruikte norm: EN 61800-5-1.
— EMC Richtlijn (2004/108/EC).

Gebruikte norm: EN 61800-3:2004.
— Ecodesign Richtlijn (2009/125/EC).

Waterpompen:
Verordening (EG) Nr. 547/2012 van de Commissie.
Is alleen van toepassing op waterpompen die gekenmerkt worden 
door de minimale efficiëntie index MEI. Zie het typeplaatje van de 
pomp.

Deze EC overeenkomstigheidsverklaring is alleen geldig wanneer deze 
gepubliceerd is als onderdeel van de Grundfos installatie- en 
bedieningsinstructies (publicatienummer 96780071 1112).
3
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UA: Свідчення про відповідність вимогам ЄС
Компанія Grundfos заявляє про свою виключну відповідальність за 
те, що продукти CRE, CRIE, CRNE, SPKE, MTRE та CME, на які 
поширюється дана декларація, відповідають таким рекомендаціям 
Ради з уніфікації правових норм країн - членів ЄС):
— Механічні прилади (2006/42/ЄС).

Стандарти, що застосовувалися: EN 809:1998, A1:2009.
— Низька напруга (2006/95/ЄС).

Стандарти, що застосовувалися: EN 61800-5-1.
— Електромагнітна сумісність (2004/108/ЄС).

Стандарти, що застосовувалися: EN 61800-3:2004.
— Директива з екодизайну (2009/125/ЄС).

Насоси для води:
Регламент Комісії № 547/2012.
Стосується тільки насосів для води, що відзначені мінімальним 
показником ефективності МЕІ. Дивіться паспортну табличку на 
насосі.

Ця декларація відповідності ЄС дійсна тільки в тому випадку, якщо 
публікується як частина інструкцій Grundfos з монтажу та 
експлуатації (номер публікації 96780071 1112).

PL: Deklaracja zgodności WE
My, Grundfos, oświadczamy z pełną odpowiedzialnością, że nasze 
wyroby CRE, CRIE, CRNE, SPKE, MTRE oraz CME, których deklaracja 
niniejsza dotyczy, są zgodne z następującymi wytycznymi Rady d/s 
ujednolicenia przepisów prawnych krajów członkowskich WE:
— Dyrektywa Maszynowa (2006/42/WE).

Zastosowana norma: EN 809:1998, A1:2009.
— Dyrektywa Niskonapięciowa (LVD) (2006/95/WE).

Zastosowana norma: EN 61800-5-1.
— Dyrektywa EMC (2004/108/WE).

Zastosowana norma: EN 61800-3:2004.
— Dyrektywa Ekoprojektowa (2009/125/WE).

Pompy do wody:
Rozporządzenie komisji nr 547/2012.
Dotyczy tylko pomp do tłoczenia wody z minimalnym indeksem 
sprawności MEI. Patrz tabliczka znamionowa pompy.

Deklaracja zgodności WE jest ważna tylko i wyłącznie wtedy kiedy jest 
opublikowana przez firmę Grundfos i umieszczona w instrukcji montażu 
i eksploatacji (numer publikacji 96780071 1112).

PT: Declaração de conformidade CE
A Grundfos declara sob sua única responsabilidade que os produtos 
CRE, CRIE, CRNE, SPKE, MTRE e CME, aos quais diz respeito esta 
declaração, estão em conformidade com as seguintes Directivas do 
Conselho sobre a aproximação das legislações dos Estados Membros 
da CE:
— Directiva Máquinas (2006/42/CE).

Norma utilizada: EN 809:1998, A1:2009.
— Directiva Baixa Tensão (2006/95/CE).

Norma utilizada: EN 61800-5-1.
— Directiva EMC (compatibilidade electromagnética) (2004/108/CE).

Norma utilizada: EN 61800-3:2004.
— Directiva de Concepção Ecológica (2009/125/CE).

Bombas de água:
Regulamento da Comissão No 547/2012.
Aplica-se apenas a bombas de água registadas com o índice de 
eficiência mínimo MEI. Ver a chapa de características da bomba.

Esta declaração de conformidade CE é apenas válida quando publicada 
como parte das instruções de instalação e funcionamento Grundfos 
(número de publicação 96780071 1112).

RU: Декларация о соответствии ЕС
Мы, компания Grundfos, со всей ответственностью заявляем, что 
изделия CRE, CRIE, CRNE, SPKE, MTRE и CME, к которым относится 
настоящая декларация, соответствуют следующим Директивам 
Совета Евросоюза об унификации законодательных предписаний 
стран-членов ЕС:
— Механические устройства (2006/42/ЕС).

Применявшийся стандарт: EN 809:1998, A1:2009.
— Низковольтное оборудование (2006/95/EC).

Применявшиеся стандарт: EN 61800-5-1.
— Электромагнитная совместимость (2004/108/EC).

Применявшиеся стандарт: EN 61800-3:2004.
— Директива по экологическому проектированию 

энергопотребляющей продукции (2009/125/EC).
Насосы для перекачивания воды:
Регламент Комиссии ЕС № 547/2012.
Применимо только к насосам для перекачивания воды, 
промаркированным показателем минимальной эффективности 
MEI. См. фирменную табличку насоса.

Данная декларация о соответствии ЕС имеет силу только в случае 
публикации в составе инструкции по монтажу и эксплуатации на 
продукцию производства компании Grundfos (номер публикации 
96780071 1112).

RO: Declaraţie de conformitate CE
Noi, Grundfos, declarăm pe propria răspundere că produsele CRE, 
CRIE, CRNE, SPKE, MTRE şi CME, la care se referă această declaraţie, 
sunt în conformitate cu aceste Directive de Consiliu asupra armonizării 
legilor Statelor Membre CE:
— Directiva Utilaje (2006/42/CE).

Standard utilizat: EN 809:1998, A1:2009.
— Directiva Tensiune Joasă (2006/95/CE).

Standard utilizat: EN 61800-5-1.
— Directiva EMC (2004/108/CE).

Standard utilizat: EN 61800-3:2004.
— Directiva Ecodesign (2009/125/CE).

Pompe de apa:
Regulamentul Comisiei nr. 547/2012.
Se aplica numai pompelor de apa cu marca de eficienta minima 
index MEI. Vezi plăcuţa de identificare a pompei.

Această declarație de conformitate CE este valabilă numai când este 
publicată ca parte a instrucțiunilor Grundfos de instalare şi utilizare 
(număr publicație 96780071 1112).

SK: Prehlásenie o konformite ES
My firma Grundfos prehlasujeme na svoju plnú zodpovednost’, že výrobky 
CRE, CRIE, CRNE, SPKE, MTRE a CME, na ktoré sa toto prehlásenie 
vzt’ahuje, sú v súlade s ustanovením smernice Rady pre zblíženie 
právnych predpisov členských štátov Európskeho spoločenstva 
v oblastiach:
— Smernica pre strojové zariadenie (2006/42/ES).

Použitá norma: EN 809:1998, A1:2009.
— Smernica pre nízkonapät’ové aplikácie (2006/95/ES).

Použitá norma: EN 61800-5-1.
— Smernica pre elektromagnetickú kompatibilitu (2004/108/ES).

Použitá norma: EN 61800-3:2004.
— Smernica o ekodizajne (2009/125/ES).

Čerpadlá na vodu:
Nariadenie Komisie č. 547/2012.
Vzťahuje sa iba na čerpadlá pre vodu označené minimálnym 
indexom energetickej účinnosti MEI. Viď typový štítok čerpadla.

Toto prehlásenie o konformite ES je platné iba vtedy, ak je zverejnené 
ako súčasť montážnych a prevádzkových pokynov Grundfos (publikácia 
číslo 96780071 1112).

SI: ES izjava o skladnosti
V Grundfosu s polno odgovornostjo izjavljamo, da so naši izdelki CRE, 
CRIE, CRNE, SPKE, MTRE in CME, na katere se ta izjava nanaša, 
v skladu z naslednjimi direktivami Sveta o približevanju zakonodaje 
za izenačevanje pravnih predpisov držav članic ES:
— Direktiva o strojih (2006/42/ES).

Uporabljena norma: EN 809:1998, A1:2009.
— Direktiva o nizki napetosti (2006/95/ES).

Uporabljena norma: EN 61800-5-1.
— Direktiva o elektromagnetni združljivosti (EMC) (2004/108/ES).

Uporabljena norma: EN 61800-3:2004.
— Eco-design direktiva (2009/125/ES).

Vodne črpalke:
Uredba Komisije št. 547/2012.
Velja le za vodne črpalke označene z indeksom minimalne 
učinkovitosti MEI. Glejte tipsko ploščico črpalke.

ES izjava o skladnosti velja samo kadar je izdana kot del Grundfos 
instalacije in navodil delovanja (publikacija številka 96780071 1112).

RS: EC deklaracija o konformitetu
Mi, Grundfos, izjavljujemo pod vlastitom odgovornošću da je proizvod 
CRE, CRIE, CRNE, SPKE, MTRE i CME, na koji se ova izjava odnosi, 
u skladu sa direktivama Saveta za usklađivanje zakona država članica 
EU:
— Direktiva za mašine (2006/42/EC).

Korišćen standard: EN 809:1998, A1:2009.
— Direktiva niskog napona (2006/95/EC).

Korišćen standard: EN 61800-5-1.
— EMC direktiva (2004/108/EC).

Korišćen standard: EN 61800-3:2004.
— Direktiva o ekološkom projektovanju (2009/125/EC).

Pumpe za vodu:
Uredba Komisije br. 547/2012.
Odnosi se samo na pumpe za vodu označene sa indeksom 
minimalne efikasnosti MEI. Pogledajte natpisnu pločicu pumpe.

Ova EC deklaracija o usaglašenosti važeća je jedino kada je izdata kao 
deo Grundfos uputstava za instalaciju i rad (broj izdanja 96780071 1112).
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FI: EY-vaatimustenmukaisuusvakuutus
Me, Grundfos, vakuutamme omalla vastuullamme, että tuotteet CRE, 
CRIE, CRNE, SPKE, MTRE ja CME, joita tämä vakuutus koskee, ovat 
EY:n jäsenvaltioiden lainsäädännön yhdenmukaistamiseen tähtäävien 
Euroopan neuvoston direktiivien vaatimusten mukaisia seuraavasti:
— Konedirektiivi (2006/42/EY).

Sovellettu standardi: EN 809:1998, A1:2009.
— Pienjännitedirektiivi (2006/95/EY).

Sovellettu standardi: EN 61800-5-1.
— EMC-direktiivi (2004/108/EY).

Sovellettu standardi: EN 61800-3:2004.
— Ekologista suunnittelua koskeva direktiivi (2009/125/EY).

Vesipumput:
Komission asetus nro 547/2012.
Koskee vain vesipumppuja, jotka on merkitty 
minimihyötysuhdeindeksillä MEI. Katso pumpun tyyppikilvestä.

Tämä EY-vaatimustenmukaisuusvakuutus on voimassa vain, kun se 
julkaistaan osana Grundfosin asennus- ja käyttöohjeita (julkaisun numero 
96780071 1112).

SE: EG-försäkran om överensstämmelse
Vi, Grundfos, försäkrar under ansvar att produkterna CRE, CRIE, 
CRNE, SPKE, MTRE och CME, som omfattas av denna försäkran, är 
i överensstämmelse med rådets direktiv om inbördes närmande till EU-
medlemsstaternas lagstiftning, avseende:
— Maskindirektivet (2006/42/EG).

Tillämpad standard: EN 809:1998, A1:2009.
— Lågspänningsdirektivet (2006/95/EG).

Tillämpad standard: EN 61800-5-1.
— EMC-direktivet (2004/108/EG).

Tillämpad standard: EN 61800-3:2004.
— Ekodesigndirektivet (2009/125/EG).

Vattenpumpar:
Kommissionens förordning nr. 547/2012.
Avser endast vattenpumpar markerade med min. effektivitetsindex 
(MEI). Se pumpens typskylt.

Denna EG-försäkran om överensstämmelse är endast giltig när den 
publiceras som en del av Grundfos monterings- och driftsinstruktion 
(publikation nummer 96780071 1112).

TR: EC uygunluk bildirgesi
Grundfos olarak bu beyannameye konu olan CRE, CRIE, CRNE, SPKE, 
MTRE ve CME ürünlerinin, AB Üyesi Ülkelerin kanunlarını birbirine 
yaklaştırma üzerine Konsey Direktifleriyle uyumlu olduğunun yalnızca 
bizim sorumluluğumuz altında olduğunu beyan ederiz:
— Makineler Yönetmeliği (2006/42/EC).

Kullanılan standart: EN 809:1998, A1:2009.
— Düşük Voltaj Yönetmeliği (2006/95/EC).

Kullanılan standart: EN 61800-5-1.
— EMC Diretifi (2004/108/EC).

Kullanılan standart: EN 61800-3:2004.
— Çevreye duyarlı tasarım (Ecodesign) Direktifi (2009/125/EC).

Devirdaim su pompaları:
547/2012 sayılı Komisyon Yönetmeliği. 
Yalnızca Minimum Enerji Verimlilik Endeksine (MEI) dahil olan olan 
devirdaim su pompaları için geçerlidir. Pompanın bilgi etiketine 
bakın.

İşbu EC uygunluk bildirgesi, yalnızca Grundfos kurulum ve çalıştırma 
talimatlarının (basım numarası 96780071 1112) bir parçası olarak 
basıldığı takdirde geçerlilik kazanmaktadır.

JP: EC 適合宣言

Grundfos は、 その責任の下に、 CRE, CRIE, CRNE, SPKE, MTRE 製品およ
び CME 製品が EC 加盟諸国の法規に関連する、 以下の評議会指令に適合
しているこ とを宣言します ：

̶ 機械指令 （2006/42/EC）。
適用規格 ： EN 809:1998, A1:2009。

̶ 低電圧指令 （2006/95/EC）。
適用規格 ： EN 61800-5-1。

̶ EMC 指令 （2004/108/EC）。
適用規格 ： EN 61800-3:2004。

̶ エコデザイン指令 （2009/125/EC）。
水用ポンプ ：
委員会規定 No 547/2012。
最小効率指数 MEI を表示した水用ポンプのみに適用。 ポンプ銘板を参
照く ださい。

このEC適合宣言は、 グルンド フォス取扱説明書 （出版番号 96780071 
1112)） の一部に掲載される場合のみ有効です。

Bjerringbro, 15th November 2012

Svend Aage Kaae
Technical Director

Grundfos Holding A/S
Poul Due Jensens Vej 7

8850 Bjerringbro, Denmark

Person authorised to compile technical file and 
empowered to sign the EC declaration of conformity. 

Декларация о соответствии на территории РФ
Насосы центробежные вертикальные многоступенчатые CRE, CRIE, 
CRNE, SPKE, MTRE и CME сертифицированы на соответствие 
требованиям Технического регламента о безопасности машин и 
оборудования (Постановление правительства РФ от 15.09.2009 
№ 753).
Сертификат соответствия:
№ C-RU.АЯ56.В.04045, срок действия до 11.07.2017 г.
№ C-DK.АЯ56.B.03740, срок действия до 27.05.2017 г. 
Изделия, произведенные в России, изготавливаются в соответствии 
c ТУ 3631-001-59379130-2005.

Истра, 15 ноября 2012 г.

Касаткина В. В.
Руководитель отдела качества,

экологии и охраны труда
ООО Грундфос Истра, Россия
143581, Московская область,

Истринский район,
дер. Лешково, д.188
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English (GB) Installation and operating instructions

Original installation and operating instructions.
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Warning

Prior to installation, read these installation and 
operating instructions. Installation and operation 
must comply with local regulations and accepted 
codes of good practice.

Warning

If these safety instructions are not observed, it 
may result in personal injury!

Warning

The surface of the product may be so hot that it 
may cause burns or personal injury!

Caution
If these safety instructions are not observed, it 
may result in malfunction or damage to the 
equipment!

Note
Notes or instructions that make the job easier 
and ensure safe operation.
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2. General information

These installation and operating instructions are a supplement to 
installation and operating instructions for the corresponding 
standard pumps CR, CRI, CRN, SPK, MTR and CM.
For instructions not mentioned specifically here, please see 
installation and operating instructions for the standard pump.

3. General description
Grundfos E-pumps have standard motors with integrated 
frequency converter. The pumps are for single-phase or three-
phase mains connection. 

3.1 Pumps without factory-fitted sensor

The pumps have a built-in PI controller and can be set up for an 
external sensor enabling control of the following parameters:

• pressure

• differential pressure

• temperature

• differential temperature

• flow rate. 

From factory, the pumps have been set to control mode 
uncontrolled. The PI controller can be activated by means of 
R100.

3.2 Pumps with pressure sensor

The pumps have a built-in PI controller and are set up with a 
pressure sensor enabling control of the pump discharge 
pressure.

The pumps are set to control mode controlled. The pumps are 
typically used to hold a constant pressure in variable-demand 
systems.

3.3 Settings

The description of settings apply both to pumps without factory-
fitted sensor and to pumps with a factory-fitted pressure sensor.

Setpoint

The desired setpoint can be set in three different ways:

• directly on the pump control panel

• via an input for external setpoint signal

• by means of the Grundfos wireless remote control R100. 

Other settings

All other settings can only be made by means of the R100.

Important parameters such as actual value of control parameter, 
power consumption, etc. can be read via the R100. 

If special or customized settings are required, use the Grundfos 
PC Tool E-products. Contact your local Grundfos company for 
more information.

4. Mechanical installation
The pump must be secured to a solid foundation by means of 
bolts through the holes in the flange or base plate.

4.1 Motor cooling

To ensure sufficient cooling of motor and electronics, observe the 
following requirements: 

• Make sure that sufficient cooling air is available. 

• Keep the temperature of the cooling air below 40 °C. 

• Keep cooling fins and fan blades clean.

4.2 Outdoor installation

When installed outdoors, the pump must be provided with 
a suitable cover to avoid condensation on the electronic 
components. See fig. 1. 

Fig. 1 Examples of covers

Remove the drain plug pointing downwards in order to avoid 
moisture and water build-up inside the motor.

Vertically mounted pumps are IP55 after removal of the drain 
plug. Horizontally mounted pumps change enclosure class to 
IP54.

5. Electrical connection
For description of how to connect E-pumps electrically, see the 
following pages:

5.1 Single-phase pumps, page 8

5.2 Three-phase pumps, 0.75 - 7.5 kW, page 9

5.3 Three-phase pumps, 11-22 kW, page 11.

Note
In order to retain the UL/cUL approval, follow the 
additional installation procedures on page 791.
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5.1 Single-phase pumps

5.1.1 Preparation

Before connecting the E-pump to the mains, take the issues 
illustrated in the figure below into consideration.

Fig. 2 Mains-connected pump with mains switch, backup 
fuse, additional protection and protective earthing

5.1.2 Protection against electric shock - indirect contact

Protective earth leads must always have a yellow/green (PE) or 
yellow/green/blue (PEN) colour marking.

5.1.3 Backup fuses

For recommended fuse sizes, see section 20.1 Supply voltage.

5.1.4 Additional protection

If the pump is connected to an electric installation where an earth 
leakage circuit breaker (ELCB) is used as additional protection, 
the circuit breaker must be of a type marked with the following 
symbol:

The total leakage current of all the electrical equipment in the 
installation must be taken into account. 

The leakage current of the motor in normal operation can be seen 
in section 20.3 Leakage current. 

During start and at asymmetrical supply systems, the leakage 
current can be higher than normal and may cause the ELCB to 
trip.

5.1.5 Motor protection

The pump requires no external motor protection. The motor 
incorporates thermal protection against slow overloading and 
blocking (IEC 34-11, TP 211).

5.1.6 Protection against mains voltage transients

The pump is protected against voltage transients by built-in 
varistors between phase-neutral and phase-earth.

5.1.7 Supply voltage and mains

1 x 200-240 V - 10 %/+ 10 %, 50/60 Hz, PE.

The supply voltage and frequency are marked on the pump 
nameplate. Make sure that the pump is suitable for the power 
supply of the installation site.

The wires in the terminal box must be as short as possible. 
Excepted from this is the protective earth lead which must be so 
long that it is the last one to be disconnected in case the cable is 
inadvertently pulled out of the cable entry.

Fig. 3 Mains connection

Cable glands

Cable glands comply with EN 50626.

• 2 x M16 cable gland, cable diameter ∅4-∅10

• 1 x M20 cable gland, cable diameter ∅10-∅14

• 1 knock-out cable entry for M16 cable gland.

Grid types 

Single-phase E-pumps can be connected to all grid types.

5.1.8 Start/stop of pump

When the pump is switched on via the mains, it will start after 
approx. 5 seconds.

If a higher number of starts and stops is desired, use the input for 
external start/stop when starting/stopping the pump.

When the pump is switched on via an external on/off switch, it will 
start immediately.

Warning

The user or the installer is responsible for the 
installation of correct earthing and protection 
according to current national and local 
standards. All operations must be carried out by 
qualified personnel.

Warning

Never make any connections in the pump 
terminal box unless all electric supply circuits 
have been switched off for at least 5 minutes.

Note for instance that the signal relay may be 
connected to an external supply which is still 
connected when the mains supply is 
disconnected.

The above warning is indicated on the motor terminal 
box by this yellow label: 

Warning

The surface of the terminal box may be above 
70 °C when the pump is operating.
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If the supply cable is damaged, it must be 
replaced by qualified personnel.

Warning

Do not connect single-phase E-pumps to a mains 
supply with a voltage between phase and earth of 
more than 250 V.

Caution The number of starts and stops via the mains 
voltage must not exceed 4 times per hour.
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5.1.9 Connections

As a precaution, the wires to be connected to the following 
connection groups must be separated from each other by 
reinforced insulation in their entire lengths: 

Group 1: Inputs

• start/stop terminals 2 and 3

• digital input terminals 1 and 9

• setpoint input terminals 4, 5 and 6

• sensor input terminals 7 and 8

• GENIbus terminals B, Y and A

All inputs (group 1) are internally separated from the mains-
conducting parts by reinforced insulation and galvanically 
separated from other circuits.
All control terminals are supplied with protective extra-low voltage 
(PELV), thus ensuring protection against electric shock.

Group 2: Output (relay signal, terminals NC, C, NO)

The output (group 2) is galvanically separated from other circuits. 
Therefore, the supply voltage or protective extra-low voltage can 
be connected to the output as desired.

Group 3: Mains supply (terminals N, PE, L)

Fig. 4 Connection terminals

A galvanic separation must fulfil the requirements for reinforced 
insulation including creepage distances and clearances specified 
in EN 60335.

5.2 Three-phase pumps, 0.75 - 7.5 kW

5.2.1 Preparation

Before connecting the E-pump to the mains, take the issues 
illustrated in the figure below into consideration.

Fig. 5 Mains-connected pump with mains switch, backup 
fuses, additional protection and protective earthing 

5.2.2 Protection against electric shock - indirect contact

EN 50178 and BS 7671 specify the following precautions when 
leakage current > 3.5 mA: 

• The pump must be stationary and installed permanently.

• The pump must be permanently connected to the power 
supply.

• The earth connection must be carried out as duplicate leads.

Protective earth leads must always have a yellow/green (PE) or 
yellow/green/blue (PEN) colour marking. 

5.2.3 Backup fuses 

For recommended fuse sizes, see section 21.1 Supply voltage.

5.2.4 Additional protection

If the pump is connected to an electric installation where an earth 
leakage circuit breaker (ELCB) is used as additional protection, 
the circuit breaker must be of a type marked with the following 
symbols:

This circuit breaker is type B.
The total leakage current of all the electrical equipment in the 
installation must be taken into account. 

The leakage current of the motor in normal operation can be seen 
in section 21.3 Leakage current. 

During start and at asymmetrical supply systems, the leakage 
current can be higher than normal and may cause the ELCB to 
trip.

Note
If no external on/off switch is connected, connect 
terminals 2 and 3 using a short wire.
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Warning

The user or the installer is responsible for the 
installation of correct earthing and protection 
according to current national and local 
standards. All operations must be carried out by 
qualified personnel.

Warning

Never make any connections in the pump 
terminal box unless all electric supply circuits 
have been switched off for at least 5 minutes.

Note for instance that the signal relay may be 
connected to an external supply which is still 
connected when the mains supply is 
disconnected.

The above warning is indicated on the motor terminal 
box by this yellow label: 
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national regulations.

As the leakage current of 4 - 7.5 kW motors is 
> 3.5 mA, take extra precautions when earthing 
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5.2.5 Motor protection

The pump requires no external motor protection. The motor 
incorporates thermal protection against slow overloading and 
blocking (IEC 34-11, TP 211). 

5.2.6 Protection against mains voltage transients

The pump is protected against voltage transients by built-in 
varistors between the phases and between phases and earth.

5.2.7 Supply voltage and mains

3 x 380-480 V - 10 %/+ 10 %, 50/60 Hz, PE.

The supply voltage and frequency are marked on the pump 
nameplate. Make sure that the pump is suitable for the power 
supply of the installation site.

The wires in the terminal box must be as short as possible. 
Excepted from this is the protective earth lead which must be so 
long that it is the last one to be disconnected in case the cable is 
inadvertently pulled out of the cable entry.

Fig. 6 Mains connection

Cable glands

Cable glands comply with EN 50626.

• 2 x M16 cable gland, cable diameter ∅4-∅10

• 1 x M20 cable gland, cable diameter ∅9-∅17

• 2 x M16 knock-out cable entries.

Grid types

Three-phase E-pumps can be connected to all grid types.

5.2.8 Start/stop of pump

When the pump is switched on via the mains, it will start after 
approx. 5 seconds.

If a higher number of starts and stops is desired, use the input for 
external start/stop when starting/stopping the pump.

When the pump is switched on via an external on/off switch, it will 
start immediately.

Automatic restart 

However, automatic restart only applies to fault types set up to 
automatic restart. These faults could typically be one of these 
faults:

• temporary overload

• fault in the power supply.

5.2.9 Connections

As a precaution, the wires to be connected to the following 
connection groups must be separated from each other by 
reinforced insulation in their entire lengths: 

Group 1: Inputs 

• start/stop terminals 2 and 3

• digital input terminals 1 and 9

• setpoint input terminals 4, 5 and 6

• sensor input terminals 7 and 8

• GENIbus terminals B, Y and A

All inputs (group 1) are internally separated from the mains-
conducting parts by reinforced insulation and galvanically 
separated from other circuits.
All control terminals are supplied with protective extra-low voltage 
(PELV), thus ensuring protection against electric shock. 

Group 2: Output (relay signal, terminals NC, C, NO) 

The output (group 2) is galvanically separated from other circuits. 
Therefore, the supply voltage or protective extra-low voltage can 
be connected to the output as desired.

Group 3: Mains supply (terminals L1, L2, L3)

Fig. 7 Connection terminals 

A galvanic separation must fulfil the requirements for reinforced 
insulation including creepage distances and clearances specified 
in EN 60335.
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If the supply cable is damaged, it must be 
replaced by qualified personnel. 

Warning

Do not connect three-phase E-pumps to a mains 
supply with a voltage between phase and earth of 
more than 440 V.

Caution The number of starts and stops via the mains 
voltage must not exceed 4 times per hour.
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5.3 Three-phase pumps, 11-22 kW

5.3.1 Preparation

Before connecting the E-pump to the mains, take the issues 
illustrated in the figure below into consideration.

Fig. 8 Mains-connected pump with mains switch, backup 
fuses, additional protection and protective earthing

5.3.2 Protection against electric shock - indirect contact

EN 61800-5-1 specifies that the pump must be stationary and 
installed permanently when the leakage current is > 10 mA.

One of the following requirements must be fulfilled:

• A single protective earth lead having a cross-sectional area of 
min. 10 mm2 copper.

Fig. 9 Connection of a single protective earth lead using one 
of the leads of a 4-core mains cable
(with cross-sectional area of min. 10 mm2)

• Two protective earth leads of the same cross-sectional area as 
the mains leads, with one lead connected to an additional 
earth terminal in the terminal box.

Fig. 10 Connection of two protective earth leads using two of 
the leads of a 5-core mains cable

Protective earth leads must always have a yellow/green (PE) or 
yellow/green/blue (PEN) colour marking. 

5.3.3 Backup fuses 

For recommended fuse sizes, see section 22.1 Supply voltage.

5.3.4 Additional protection 

If the pump is connected to an electric installation where an earth 
leakage circuit breaker (ELCB) is used as additional protection, 
the circuit breaker must be of a type marked with the following 
symbols:

This circuit breaker is type B.
The total leakage current of all the electrical equipment in the 
installation must be taken into account.

The leakage current of the motor in normal operation can be seen 
in section 22.3 Leakage current. 

During start and at asymmetrical supply systems, the leakage 
current can be higher than normal and may cause the ELCB to 
trip.

5.3.5 Motor protection

The pump requires no external motor protection. The motor 
incorporates thermal protection against slow overloading and 
blocking (IEC 34-11, TP 211).

5.3.6 Protection against mains voltage transients

The pump is protected against mains voltage transients in 
accordance with EN 61800-3 and is capable of withstanding a 
VDE 0160 pulse.

The pump has a replaceable varistor which is part of the transient 
protection.

Over time this varistor will be worn and need to be replaced. 
When the time for replacement has come, R100 and 
PC Tool E-products will indicate this as a warning. 
See section 19. Maintenance and service.

5.3.7 Supply voltage and mains

3 x 380-480 V - 10 %/+ 10 %, 50/60 Hz, PE.

The supply voltage and frequency are marked on the pump 
nameplate. Make sure that the motor is suitable for the power 
supply of the installation site.

The wires in the terminal box must be as short as possible. 
Excepted from this is the protective earth lead which must be so 
long that it is the last one to be disconnected in case the cable is 
inadvertently pulled out of the cable entry.

Warning

The user or the installer is responsible for the 
installation of correct earthing and protection 
according to current national and local 
standards. All operations must be carried out by 
qualified personnel.

Warning

Never make any connections in the pump 
terminal box unless all electric supply circuits 
have been switched off for at least 5 minutes.

Note for instance that the signal relay may be 
connected to an external supply which is still 
connected when the mains supply is 
disconnected.

Warning

The surface of the terminal box may be above 
70 °C when the pump is operating.
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Fig. 11 Mains connection

Cable glands

Cable glands comply with EN 50626.

• 1 x M40 cable gland, cable diameter ∅16-∅28

• 1 x M20 cable gland, cable diameter ∅9-∅17

• 2 x M16 cable gland, cable diameter ∅4-∅10

• 2 x M16 knock-out cable entries.

Grid types

Three-phase E-pumps can be connected to all grid types.

5.3.8 Start/stop of pump

When the pump is switched on via the mains, it will start after 
approx. 5 seconds.

If a higher number of starts and stops is desired, use the input for 
external start/stop when starting/stopping the pump.

When the pump is switched on via an external on/off switch, it will 
start immediately.

5.3.9 Connections

As a precaution, the wires to be connected to the following 
connection groups must be separated from each other by 
reinforced insulation in their entire lengths: 

Group 1: Inputs 

• start/stop terminals 2 and 3

• digital input terminals 1 and 9

• setpoint input terminals 4, 5 and 6

• sensor input terminals 7 and 8

• GENIbus terminals B, Y and A

All inputs (group 1) are internally separated from the mains-
conducting parts by reinforced insulation and galvanically 
separated from other circuits.
All control terminals are supplied with protective extra-low voltage 
(PELV), thus ensuring protection against electric shock. 

Group 2: Output (relay signal, terminals NC, C, NO)

The output (group 2) is galvanically separated from other 
circuits. Therefore, the supply voltage or protective extra-low 
voltage can be connected to the output as desired.

Group 3: Mains supply (terminals L1, L2, L3)

Fig. 12 Connection terminals

A galvanic separation must fulfil the requirements for reinforced 
insulation including creepage distances and clearances specified 
in EN 61800-5-1.
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Warning

If the supply cable is damaged, it must be 
replaced by qualified personnel. 

Warning

Do not connect three-phase E-pumps to a mains 
supply with a voltage between phase and earth of 
more than 440 V.

Caution The number of starts and stops via the mains 
voltage must not exceed 4 times per hour.

Note
If no external on/off switch is connected, connect 
terminals 2 and 3 using a short wire.

Torques, terminals L1-L3:

Min. torque: 2.2 Nm
Max. torque: 2.8 Nm
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5.4 Signal cables 

• Use screened cables with a conductor cross-section of min. 
0.5 mm2 and max. 1.5 mm2 for external on/off switch, digital 
input, setpoint and sensor signals. 

• Connect the screens of the cables to frame at both ends with 
good frame connection. The screens must be as close as 
possible to the terminals. See fig. 13. 

Fig. 13 Stripped cable with screen and wire connection

• Always tighten screws for frame connections whether a cable 
is fitted or not. 

• Make the wires in the pump terminal box as short as possible. 

5.5 Bus connection cable

5.5.1 New installations

For the bus connection, use a screened 3-core cable with a 
conductor cross-section of 0.2 mm2 - 1.5 mm2. 

• If the pump is connected to a unit with a cable clamp which is 
identical to the one on the pump, connect the screen to this 
cable clamp. 

• If the unit has no cable clamp as shown in fig. 14, leave the 
screen unconnected at this end.

Fig. 14 Connection with screened 3-core cable

5.5.2 Replacing an existing pump

• If a screened 2-core cable is used in the existing installation, 
connect it as shown in fig. 15. 

Fig. 15 Connection with screened 2-core cable

• If a screened 3-core cable is used in the existing installation, 
follow the instructions in section 5.5.1 New installations.

6. Modes
Grundfos E-pumps are set and controlled according to operating 
and control modes.

6.1 Overview of modes

1) For this control mode the pump is equipped with a pressure 
sensor. The pump may also be equipped with a temperature 
sensor in which case the description would be constant 
temperature in control mode controlled.

6.2 Operating mode

When the operating mode is set to Normal, the control mode can 
be set to controlled or uncontrolled. See section 6.3 Control 
mode. 

The other operating modes that can be selected are Stop, Min. or 
Max.

• Stop: the pump has been stopped

• Min.: the pump is operating at its minimum speed

• Max.: the pump is operating at its maximum speed.

Figure 16 is a schematic illustration of min. and max. curves.

Fig. 16 Min. and max. curves

The max. curve can for instance be used in connection with the 
venting procedure during installation.
The min. curve can be used in periods in which a minimum flow is 
required. 

If the power supply to the pump is disconnected, the mode setting 
will be stored. 

The remote control R100 offers additional possibilities of setting 
and status displays. See section 9. Setting by means of R100.
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6.3 Control mode

6.3.1 Pumps without factory-fitted sensor

The pumps are factory-set to control mode uncontrolled.

In control mode uncontrolled, the pump will operate according to 
the constant curve set, fig. 17.

Fig. 17 Pump in control mode uncontrolled (constant curve)

6.3.2 Pumps with pressure sensor

The pump can be set to one of two control modes, i.e. controlled 
and uncontrolled, fig. 18.

In control mode controlled, the pump will adjust its performance, 
i.e. pump discharge pressure, to the desired setpoint for the 
control parameter.

In control mode uncontrolled, the pump will operate according to 
the constant curve set.

Fig. 18 Pump in control mode controlled (constant pressure) 
or uncontrolled (constant curve)

7. Setting up the pump 

7.1 Factory setting

Pumps without factory-fitted sensor 
The pumps have been factory-set to control mode uncontrolled. 
The setpoint value corresponds to 100 % of the maximum pump 
performance (see data sheet for the pump).

Pumps with pressure sensor 
The pumps have been factory-set to control mode controlled. 
The setpoint value corresponds to 50 % of the sensor measuring 
range (see sensor nameplate).

8. Setting by means of control panel
The pump control panel, see fig. 19 or 20, incorporates the 
following buttons and indicator lights: 

• Buttons,  and , for setpoint setting.

• Light fields, yellow, for indication of setpoint.

• Indicator lights, green (operation) and red (fault). 

Fig. 19 Control panel, single-phase pumps, 0.37 - 1.1 kW

Fig. 20 Control panel, three-phase pumps, 0.75 - 22 kW

8.1 Setting of operating mode

Settings available:

• Normal

• Stop

• Min.

• Max.

Start/stop of pump 

Start the pump by continuously pressing  until the desired 
setpoint is indicated. This is operating mode Normal.

Stop the pump by continuously pressing  until none of the light 
fields are activated and the green indicator light flashes.

Setting to Min. 

Press  continuously to change to the min. curve of the pump 
(bottom light field flashes). When the bottom light field is on, 
press  for 3 seconds until the light field starts flashing.

To return to uncontrolled or controlled operation, press  
continuously until the desired setpoint is indicated. 

Fig. 21 Min. curve duty
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Setting to Max.

Press  continuously to change to the max. curve of the pump 
(top light field flashes). When the top light field is on, press  for 
3 seconds until the light field starts flashing.

To return to uncontrolled or controlled operation, press  
continuously until the desired setpoint is indicated.

Fig. 22 Max. curve duty

8.2 Setpoint setting

Set the desired setpoint by pressing the button  or . 

The light fields on the control panel will indicate the setpoint set. 
See examples in sections 8.2.1 and 8.2.2.

8.2.1 Pump in control mode controlled (pressure control)

Example

Figure 23 shows that the light fields 5 and 6 are activated, 
indicating a desired setpoint of 3 bar. The setting range is equal 
to the sensor measuring range (see sensor nameplate).

Fig. 23 Setpoint set to 3 bar, pressure control

8.2.2 Pump in control mode uncontrolled

Example

In control mode uncontrolled, the pump performance is set within 
the range from min. to max. curve. See fig. 24.

Fig. 24 Pump performance setting, control mode uncontrolled

9. Setting by means of R100 
The pump is designed for wireless communication with the 
Grundfos remote control R100. 

Fig. 25 R100 communicating with the pump via infra-red light

During communication, the R100 must be pointed at the control 
panel. When the R100 communicates with the pump, the red 
indicator light will flash rapidly. Keep pointing the R100 at the 
control panel until the red LED diode stops flashing.

The R100 offers setting and status displays for the pump.

The displays are divided into four parallel menus (see fig. 26): 

0. GENERAL (see operating instructions for the R100) 

1. OPERATION 

2. STATUS 

3. INSTALLATION 

The figure above each individual display in fig. 26 refers to the 
section in which the display is described. 
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Fig. 26 Menu overview

0. GENERAL 1. OPERATION 2. STATUS 3. INSTALLATION

9.1.1 9.2.1 9.3.1 9.3.7 (4)

9.1.2 9.2.2 9.3.2 9.3.7 (4)

9.1.3 9.2.3 9.3.3 9.3.8

9.1.3 (1) 9.2.4 9.3.4 (3) 9.3.9 (1)

9.1.4 9.2.5 9.3.4 - 1 (2) 9.3.10

9.2.6 9.3.4 - 2 (2) 9.3.11 (1)

9.1.4 (1) 9.2.7 (2) 9.3.5 9.3.12

9.2.8 (2) 9.3.6 9.3.13 (1)

9.2.9 (1) 9.3.7 (4) 9.3.14 (1)

9.3.7 (4) 9.3.15 (1)
(1) This display only appears for three-phase pumps, 0.75 - 22 kW.

(2) This display only appears for three-phase pumps, 11-22 kW.

(3) This display only appears for single- and three-phase pumps, 
0.37 - 7.5 kW.

(4) This display only appears if an advanced I/O module is installed.
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Displays in general
In the following explanation of the functions, one or two displays 
are shown. 

One display

Pumps without or with factory-fitted sensor have the same 
function.

Two displays

Pumps without or with factory-fitted pressure sensor have 
different functions and factory settings.

9.1 Menu OPERATION 

The first display in this menu is this:

9.1.1 Setpoint

In control mode uncontrolled, the setpoint is set in % of the 
maximum performance. The setting range will lie between the 
min. and max. curves.

In control mode controlled, the setting range is equal to the 
sensor measuring range.

If the pump is connected to an external setpoint signal, the value 
in this display will be the maximum value of the external setpoint 
signal. See section 13. External setpoint signal.

Setpoint and external signal

The setpoint cannot be set if the pump is controlled via external 
signals (Stop, Min. curve or Max. curve). R100 will give this 
warning: External control! 
Check if the pump is stopped via terminals 2-3 (open circuit) or 
set to min. or max. via terminals 1-3 (closed circuit). 

See section 11. Priority of settings.

Setpoint and bus communication

The setpoint cannot be set either if the pump is controlled from an 
external control system via bus communication. R100 will give 
this warning: Bus control! 
To override bus communication, disconnect the bus connection.

See section 11. Priority of settings.

9.1.2 Operating mode

Set one of the following operating modes: 

• Normal (duty) 

• Stop 

• Min. 

• Max.

The operating modes can be set without changing the setpoint 
setting. 

9.1.3 Fault indications

In E-pumps, faults may result in two types of indication: alarm or 
warning. 

An "alarm" fault will activate an alarm indication in R100 and 
cause the pump to change operating mode, typically to stop. 
However, for some faults resulting in alarm, the pump is set to 
continue operating even if there is an alarm.

A "warning" fault will activate a warning indication in R100, 
but the pump will not change operating or control mode.

Alarm

In case of alarm, the cause will appear in this display. 

Possible causes:

• No alarm indication 

• Too high motor temperature 

• Undervoltage 

• Mains voltage asymmetry (11-22 kW)

• Overvoltage

• Too many restarts (after faults) 

• Overload 

• Underload (only three-phase pumps)

• Sensor signal outside signal range 

• Setpoint signal outside signal range 

• External fault 

• Duty/standby, Communication fault

• Dry running (only three-phase pumps)

• Other fault.

If the pump has been set up to manual restart, an alarm indication 
can be reset in this display if the cause of the fault has 
disappeared.

Without sensor
(uncontrolled)

With pressure sensor
(controlled)

Setpoint set

Actual setpoint

Actual value

Set the setpoint in %. 

Setpoint set

Actual setpoint

Actual value

Set the desired pressure in 
bar. 

Note
The indication, Warning, only applies to three-
phase pumps.
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Warning (only three-phase pumps)

In case of warning, the cause will appear in this display. 

Possible causes: 

• No warning indication 

• Sensor signal outside signal range 

• Relubricate motor bearings, see section 19.2

• Replace motor bearings, see section 19.3

• Replace varistor, see section 19.4.

A warning indication will disappear automatically once the fault 
has been remedied.

9.1.4 Fault log

For both fault types, alarm and warning, the R100 has a log 
function.

Alarm log

In case of "alarm" faults, the last five alarm indications will appear 
in the alarm log. "Alarm log 1" shows the latest fault, "Alarm log 2" 
shows the latest fault but one, etc. 

The example above gives this information: 

• the alarm indication Undervoltage

• the fault code (73)

• the number of minutes the pump has been connected to the 
power supply after the fault occurred, 8 min. 

Warning log (only three-phase pumps)

In case of "warning" faults, the last five warning indications will 
appear in the warning log. "Warning log 1" shows the latest fault, 
"Warning log 2" shows the latest fault but one, etc.

The example above gives this information: 

• the warning indication Relubricate motor bearings

• the fault code (240)

• the number of minutes the pump has been connected to the 
power supply since the fault occurred, 30 min.

9.2 Menu STATUS 

The displays appearing in this menu are status displays only. 
It is not possible to change or set values. 

The displayed values are the values that applied when the last 
communication between the pump and the R100 took place. 
If a status value is to be updated, point the R100 at the control 
panel and press "OK". 
If a parameter, e.g. speed, should be called up continuously, 
press "OK" constantly during the period in which the parameter in 
question should be monitored.

The tolerance of the displayed value is stated under each display. 
The tolerances are stated as a guide in % of the maximum values 
of the parameters.

9.2.1 Actual setpoint

This display shows the actual setpoint and the external setpoint 
in % of the range from minimum value to the setpoint set. 
See section 13. External setpoint signal. 

9.2.2 Operating mode

This display shows the actual operating mode (Normal (duty), 
Stop, Min., or Max.). Furthermore, it shows where this operating 
mode was selected (R100, Pump, Bus, External or Stop func.). 
For further details about the stop function (Stop func.), 
see section 9.3.8 Stop function.

9.2.3 Actual value

This display shows the value actually measured by a connected 
sensor. 

If no sensor is connected to the pump, "-" will appear in the 
display. 

9.2.4 Speed

Tolerance: ± 5 %

The actual pump speed will appear in this display.

Without sensor
(uncontrolled)

With pressure sensor
(controlled)

Tolerance: ± 2 %. Tolerance: ± 2 %. 

Without sensor
(uncontrolled)

With pressure sensor
(controlled)
18
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9.2.5 Power input and power consumption

Tolerance: ± 10 % 

This display shows the actual pump input power from the mains 
supply. The power is displayed in W or kW.

The pump power consumption can also be read from this display. 
The value of power consumption is an accumulated value 
calculated from the pump’s birth and it cannot be reset.

9.2.6 Operating hours

Tolerance: ± 2 % 

The value of operating hours is an accumulated value and cannot 
be reset.

9.2.7 Lubrication status of motor bearings (only 11-22 kW)

This display shows how many times the motor bearings have 
been relubricated and when to replace the motor bearings.

When the motor bearings have been relubricated, confirm this 
action in the INSTALLATION menu. 
See section 9.3.14 Confirming relubrication/replacement of motor 
bearings (only three-phase pumps). When relubrication is 
confirmed, the figure in the above display will be increased by 
one.

9.2.8 Time till relubrication of motor bearings (only 11-22 kW)

This display shows when to relubricate the motor bearings. 
The controller monitors the operating pattern of the pump and 
calculates the period between bearing relubrications. If the 
operating pattern changes, the calculated time till relubrication 
may change as well.

The displayable values are these:

• in 2 years 

• in 1 year 

• in 6 months 

• in 3 months 

• in 1 month 

• in 1 week 

• Now! 

9.2.9 Time till replacement of motor bearings
(only three-phase pumps)

When the motor bearings have been relubricated a prescribed 
number of times stored in the controller, the display in 
section 9.2.8 will be replaced by the display below.

This display shows when to replace the motor bearings. 
The controller monitors the operating pattern of the pump and 
calculates the period between bearing replacements. 

The displayable values are these:

• in 2 years 

• in 1 year 

• in 6 months 

• in 3 months 

• in 1 month 

• in 1 week 

• Now! 

9.3 Menu INSTALLATION 

9.3.1 Control mode

9.3.2 Controller

E-pumps have a factory default setting of gain (Kp) and integral 
time (Ti). However, if the factory setting is not the optimum 
setting, the gain and the integral time can be changed in the 
display below.

• The gain (Kp) can be set within the range from 0.1 to 20.

• The integral time (Ti) can be set within the range from 0.1 to 
3600 s. If 3600 s is selected, the controller will function as a P 
controller. 

• Furthermore, it is possible to set the controller to inverse 
control, meaning that if the setpoint is increased, the speed 
will be reduced. In the case of inverse control, the gain (Kp) 
must be set within the range from -0.1 to -20.

Without sensor
(uncontrolled)

With pressure sensor
(controlled)

Select one of the following 
control modes (see fig. 18):

• Controlled 

• Uncontrolled. 

Select one of the following 
control modes (see fig. 18):

• Controlled 

• Uncontrolled. 

Note
If the pump is connected to a bus, the control 
mode cannot be selected via the R100. 
See section 14. Bus signal.
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The table below shows the suggested controller settings:

1. Heating systems are systems in which an increase in pump 
performance will result in a rise in temperature at the sensor.

2. Cooling systems are systems in which an increase in pump 
performance will result in a drop in temperature at the sensor.

L1 = Distance in m between pump and sensor.

L2 = Distance in m between heat exchanger and sensor.

How to set the PI controller

For most applications, the factory setting of the controller 
constants Kp and Ti will ensure optimum pump operation. 
However, in some applications an adjustment of the controller 
may be needed.

Proceed as follows:

1. Increase the gain (Kp) until the motor becomes unstable. 
Instability can be seen by observing if the measured value 
starts to fluctuate. Furthermore, instability is audible as the 
motor starts hunting up and down.
Some systems, such as temperature controls, are slow-
reacting, meaning that it may be several minutes before the 
motor becomes unstable.

2. Set the gain (Kp) to half of the value which made the motor 
unstable. This is the correct setting of the gain.

3. Reduce the integral time (Ti) until the motor becomes 
unstable.

4. Set the integral time (Ti) to twice the value which made the 
motor unstable. This is the correct setting of the integral time.

General rules of thumb:

• If the controller is too slow-reacting, increase Kp.

• If the controller is hunting or unstable, dampen the system by 
reducing Kp or increasing Ti.

9.3.3 External setpoint

The input for external setpoint signal can be set to different signal 
types.

Select one of the following types:

• 0-10 V 

• 0-20 mA

• 4-20 mA 

• Not active.

If Not active is selected, the setpoint set by means of the R100 or 
on the control panel will apply. 

If one of the signal types is selected, the actual setpoint is 
influenced by the signal connected to the external setpoint input. 
See section 13. External setpoint signal.

9.3.4 Signal relay

Pumps of 0.37 - 7.5 kW have one signal relay. The factory setting 
of the relay will be Fault.

Pumps of 11-22 kW have two signal relays. Signal relay 1 is 
factory set to Alarm and signal relay 2 to Warning.

In one of the displays below, select in which one of three or six 
operating situations the signal relay should be activated.

For further information, see section 16. Indicator lights and signal 
relay.

System/application

Kp

TiHeating 
system 1)

Cooling 
system 2)

0.5 0.5

0.1 0.5

0.5 0.5

0.5 -0.5 10 + 5L2

0.5 10 + 5L2

0.5 -0.5 30 + 5L2

0.5 0.5

0.5
L1 < 5 m: 0.5 
L1 > 5 m: 3

L1 > 10 m: 5

p

p

Q

t

L2 [m]

Δt

L2 [m]

t

L2 [m]

Δp

Δp

L1 [m]

0.37 - 7.5 kW

• Ready 

• Fault 

• Operation

• Pump running (only three-phase pumps, 0.55 - 7.5 kW)

• Warning (only three-phase pumps, 0.55 - 7.5 kW).

11-22 kW 11-22 kW

• Ready 

• Alarm 

• Operation 

• Pump running 

• Warning 

• Relubricate.

• Ready 

• Alarm 

• Operation 

• Pump running 

• Warning 

• Relubricate.

Note

Fault and Alarm cover faults resulting in Alarm.
Warning covers faults resulting in Warning.
Relubricate covers only that one individual event. 
For distinction between alarm and warning, see 
section 9.1.3 Fault indications.
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9.3.5 Buttons on pump

The operating buttons  and  on the control panel can be set 
to these values:

• Active 

• Not active. 

When set to Not active (locked), the buttons do not function. 
Set the buttons to Not active if the pump should be controlled via 
an external control system.

9.3.6 Pump number

A number between 1 and 64 can be allocated to the pump. In the 
case of bus communication, a number must be allocated to each 
pump. 

9.3.7 Digital inputs

The digital inputs of the pump (terminal 1, fig. 4, 7 or 12) can be 
set to different functions. 

Select one of the following functions: 

• Min. (min. curve) 

• Max. (max. curve)

• External fault

• Flow switch 

• Dry running (from external sensor) (only three-phase pumps).

The selected function is activated by closing the contact between 
terminals 1 and 9, 1 and 10 or 1 and 11. See figs 4, 7 and 12.

See also section 12.2 Digital input.

Min.: 
When the input is activated, the pump will operate according to 
the min. curve. 

Max.: 
When the input is activated, the pump will operate according to 
the max. curve. 

External fault:
When the input is activated, a timer will be started. If the input is 
activated for more than 5 seconds, the pump will be stopped and 
a fault will be indicated. If the input is deactivated for more than 
5 seconds, the fault condition will cease and the pump can only 
be restarted manually by resetting the fault indication.

Flow switch:
When this function is selected, the pump will be stopped when a 
connected flow switch detects low flow. 
It is only possible to use this function if the pump is connected to 
a pressure sensor.

If the input is activated for more than 5 seconds, the stop function 
incorporated in the pump will take over. See section 9.3.8 Stop 
function. 

Dry running (only three-phase pumps):

When this function is selected, lack of inlet pressure or water 
shortage can be detected. This requires the use of an accessory, 
such as these:

• a Grundfos Liqtec® dry-running sensor

• a pressure switch installed on the suction side of a pump

• a float switch installed on the suction side of a pump.

When lack of inlet pressure or water shortage (Dry running) is 
detected, the pump will be stopped. The pump cannot restart as 
long as the input is activated. 

9.3.8 Stop function 

The stop function can be set to these values:

• Active 

• Not active.

When the stop function is active, the pump will be stopped at very 
low flows. The causes are the following:

• avoid unnecessary heating of the pumped liquid

• reduce wear of the shaft seals

• reduce noise from operation.

Fig. 27 Difference between start and stop pressures (ΔH)

ΔH is factory-set to 10 % of actual setpoint. 
ΔH can be set within the range from 5 % to 30 % of actual 
setpoint. 

Low flow can be detected in two different ways:

1. A built-in "low-flow detection function" which functions if the 
digital input is not set up for flow switch.

2. A flow switch connected to the digital input.

1. Low-flow detection function

The pump will check the flow regularly by reducing the speed for 
a short time. If there is no or only a small change in pressure, this 
means that there is low flow. The speed will be increased until the 
stop pressure (actual setpoint + 0.5 x ΔH) is reached and the 
pump will stop. When the pressure has fallen to the start pressure 
(actual setpoint - 0.5 x ΔH), the pump will restart.

When restarting, the pumps will react differently according to 
pump type:

Single-phase pumps

The pump will return to continuous operation at constant pressure 
and the pump will continue checking the flow regularly by 
reducing the speed for a short time.

Three-phase pumps

1. If the flow is higher than the low-flow limit, the pump will return 
to continuous operation at constant pressure.

2. If the flow is still lower than the low-flow limit, the pump will 
continue in start/stop operation. It will continue in start/stop 
operation until the flow is higher than the low-flow limit; when 
the flow is higher than the low-flow limit, the pump will return 
to continuous operation.
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0
0
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7

4
4

 1
8

9
6

Stop pressure

ΔH

Start pressure

H

Q
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2. Flow switch

When the digital input is activated for more than 5 seconds 
because there is low flow, the speed will be increased until the 
stop pressure (actual setpoint + 0.5 x ΔH) is reached, and the 
pump will stop. When the pressure has fallen to start pressure, 
the pump will start again. If there is still no flow, the pump will 
quickly reach stop pressure and stop. If there is flow, the pump 
will continue operating according to the setpoint.

Operating conditions for the stop function

It is only possible to use the stop function if the system 
incorporates a pressure sensor, a non-return valve and a 
diaphragm tank.

Fig. 28 Position of the non-return valve and pressure sensor in 
system with suction lift operation

Fig. 29 Position of the non-return valve and pressure sensor in 
system with positive inlet pressure

Diaphragm tank

The stop function requires a diaphragm tank of a certain minimum 
size. The tank must be installed immediately after the pump and 
the precharge pressure must be 0.7 x actual setpoint.

Recommended diaphragm tank size: 

If a diaphragm tank of the above size is installed in the system, 
the factory setting of ΔH is the correct setting.
If the tank installed is too small, the pump will start and stop too 
often. This can be remedied by increasing ΔH.

9.3.9 Flow limit for the stop function 
(only three-phase pumps)

In order to set at which flow rate the system is to go from 
continuous operation at constant pressure to start/stop operation, 
select among these four values of which three are preconfigured 
flow limits:

• Low 

• Normal 

• High 

• Custom.

The default setting of the pump is Normal, representing approx. 
10 % of the rated flow rate of the pump.

If a lower flow limit than normal is desired or the tank size is 
smaller than recommended, select Low.

If a higher flow than normal is wanted or a large tank is used, set 
the limit to High.

The value Custom can be seen in R100 but it can only be set by 
means of the PC Tool E-products. Custom is for customised set-
up and optimising to the process.

Fig. 30 Three preconfigured flow limits, Low, Normal and High

9.3.10 Sensor

The setting of the sensor is only relevant in the case of controlled 
operation.

Select among the following values:

• Sensor output signal
0-10 V
0-20 mA
4-20 mA,

• Unit of measurement of sensor:
bar, mbar, m, kPa, psi, ft, m³/h, m³/s, l/s, gpm, °C, °F, %

• Sensor measuring range.

Caution The non-return valve must always be installed 
before the pressure sensor. See figs 28 and 29.
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Rated flow rate 
of pump

[m³/h]
CRE pump

Typical diaphragm 
tank size

[litres]

0-6 1s, 1, 3, 5 8

7-24 10, 15, 20 18

25-40 32 50

41-70 45, 64 120

71-100 90 180

Pressure sensor

Diaphragm tank

Non-return
valve

Pump

Diaphragm tank

Pressure sensor

Pump Non-return valve

Note
Flow limit for the stop function only works if the 
system is not set up for flow switch.
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9.3.11 Duty/standby (only three-phase pumps)

The duty/standby function applies to two pumps connected in 
parallel and controlled via GENIbus. 

The duty/standby function can be set to these values:

• Active 

• Not active.

When the function is set to Active, the following applies:

• Only one pump is running at a time.

• The stopped pump (standby) will automatically be cut in if the 
running pump (duty) has a fault. A fault will be indicated.

• Changeover between the duty pump and the standby pump 
will take place every 24 hours.

Activate the duty/standby function as follows: 

1. Connect one of the pumps to the mains supply.
Set the duty/standby function to Not active.
Using the R100, make the necessary settings in menu 
OPERATION and INSTALLATION. 

2. Set the operating mode to Stop in menu OPERATION.

3. Connect the other pump to the mains supply. 
Using the R100, make the necessary settings in menu 
OPERATION and INSTALLATION.
Set the duty/standby function to Active.

The running pump will search for the other pump and 
automatically set the duty/standby function of this pump to Active. 
If it cannot find the other pump, a fault will be indicated.

9.3.12 Operating range 

How to set the operating range:

• Set the min. curve within the range from max. curve to 12 % of 
maximum performance. The pump is factory-set to 24 % of 
maximum performance.

• Set the max. curve within the range from maximum 
performance (100 %) to min. curve. 

The area between the min. and max. curves is the operating 
range.

Fig. 31 Setting of the min. and max. curves in % of maximum 
performance 

9.3.13 Motor bearing monitoring (only three-phase pumps)

The motor bearing monitoring function can be set to these values:

• Active 

• Not active. 

When the function is set to Active, a counter in the controller will 
start counting the mileage of the bearings. See section 
9.2.7 Lubrication status of motor bearings (only 11-22 kW).

9.3.14 Confirming relubrication/replacement of motor 
bearings (only three-phase pumps)

This function can be set to these values:

• Relubricated (only 11-22 kW)

• Replaced 

• Nothing done.

When the bearing monitoring function is Active, the controller will 
give a warning indication when the motor bearings are due to be 
relubricated or replaced. See section 9.1.3 Fault indications.

When the motor bearings have been relubricated or replaced, 
confirm this action in the above display by pressing "OK".

9.3.15 Standstill heating (only three-phase pumps)

The standstill heating function can be set to these values:

• Active

• Not active.

When the function is set to Active, an AC voltage will be applied 
to the motor windings. The applied voltage will ensure that 
sufficient heat is generated to avoid condensation in the motor. 
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Max. curve

12 %
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O
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Note

The counter will continue counting even if the 
function is switched to Not active, but a warning 
will not be given when it is time for relubrication. 

When the function is switched to Active again, 
the accumulated mileage will again be used to 
calculate the relubrication time.

Note
Relubricated cannot be selected for a period of 
time after confirming relubrication.
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10. Setting by means of PC Tool E-products
Special setup requirements differing from the settings available 
via the R100 require the use of Grundfos PC Tool E-products. 
This again requires the assistance of a Grundfos service 
technician or engineer. Contact your local Grundfos company for 
more information.

11. Priority of settings 
The priority of settings depends on two factors:

1. control source

2. settings.

2. Settings

• Operating mode Stop

• Operating mode Max. (Max. curve)

• Operating mode Min. (Min. curve)

• Setpoint setting.

An E-pump can be controlled by different control sources at the 
same time, and each of these sources can be set differently. 
Consequently, it is necessary to set an order of priority of the 
control sources and the settings. 

Priority of settings without bus communication

Example: If the E-pump has been set to operating mode Max. 
(Max. frequency) via an external signal, such as digital input, the 
control panel or R100 can only set the E-pump to operating mode 
Stop.

Priority of settings with bus communication
 

Example: If the E-pump is operating according to a setpoint set 
via bus communication, the control panel or R100 can set the 
E-pump to operating mode Stop or Max., and the external signal 
can only set the E-pump to operating mode Stop. 

1. Control source

Control panel

R100

External signals 
(external setpoint signal, digital inputs, etc.).

Communication from another control system via 
bus

Note
If two or more settings are activated at the same 
time, the pump will operate according to the 
function with the highest priority.

Priority Control panel or R100 External signals

1 Stop

2 Max.

3 Stop

4 Max.

5 Min. Min. 

6 Setpoint setting Setpoint setting

Priority
Control panel 

or R100
External 
signals 

Bus 
communication

1 Stop

2 Max. 

3 Stop Stop

4 Max. 

5 Min.

6 Setpoint setting
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12. External forced-control signals 

The pump has inputs for external signals for these forced-control 
functions: 

• Start/stop of pump

• Digital function.

12.1 Start/stop input 

Functional diagram: Start/stop input: 

12.2 Digital input 

By means of the R100, one of the following functions can be 
selected for the digital input: 

• Normal duty

• Min. curve

• Max. curve

• External fault

• Flow switch

• Dry running.

Functional diagram: Input for digital function 

13. External setpoint signal
The setpoint can be remote-set by connecting an analogue signal 
transmitter to the input for the setpoint signal (terminal 4). 

Fig. 32 Actual setpoint as a product (multiplied value) of 
setpoint and external setpoint

Select the actual external signal, 0-10 V, 0-20 mA, 4-20 mA, via 
the R100. See section 9.3.3 External setpoint.

If control mode uncontrolled is selected by means of the R100, 
the pump can be controlled by any controller.

In control mode controlled, the setpoint can be set externally 
within the range from the lower value of the sensor measuring 
range to the setpoint set on the pump or by means of the R100. 

Fig. 33 Relation between the actual setpoint and the external 
setpoint signal in control mode controlled

Example: At a sensormin value of 0 bar, a setpoint set of 3 bar 
and an external setpoint of 80 %, the actual setpoint will be as 
follows:

In control mode uncontrolled, the setpoint can be set externally 
within the range from the min. curve to the setpoint set on the 
pump or by means of the R100.

Fig. 34 Relation between the actual setpoint and the external 
setpoint signal in control mode uncontrolled
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Actual
setpoint

0 10 V
0 20 mA
4 20 mA

Actual setpoint 

Maxcurve

Setpoint set by means of 
control panel, R100 or PC Tool 
E-products

Mincurve

External setpoint signal

Actual
setpoint
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14. Bus signal 
The pump supports serial communication via an RS-485 input. 
The communication is carried out according to the Grundfos bus 
protocol, GENIbus protocol, and enables connection to a building 
management system or another external control system.

Operating parameters, such as setpoint, operating mode, etc. can 
be remote-set via the bus signal. At the same time, the pump can 
provide status information about important parameters, such as 
actual value of control parameter, input power, fault indications, 
etc. 

Contact Grundfos for further details. 

15. Other bus standards 
Grundfos offers various bus solutions with communication 
according to other standards.

Contact Grundfos for further details.

16. Indicator lights and signal relay 
The operating condition of the pump is indicated by the green and 
red indicator lights fitted on the pump control panel and inside the 
terminal box. See figs 35 and 36.

Fig. 35 Position of indicator lights on single-phase pumps 

Fig. 36 Position of indicator lights on three-phase pumps 

Besides, the pump incorporates an output for a potential-free 
signal via an internal relay.

For signal relay output values, see section 9.3.4 Signal relay.

Note
If a bus signal is used, the number of settings 
available via the R100 will be reduced.
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The functions of the two indicator lights and the signal relay are as shown in the following table:

Resetting of fault indication

A fault indication can be reset in one of the following ways: 

• Briefly press the button  or  on the pump. This will not 
change the setting of the pump. 
A fault indication cannot be reset by means of  or  if the 
buttons have been locked. 

• Switch off the power supply until the indicator lights are off. 

• Switch the external start/stop input off and then on again.

• Use the R100. See section 9.1.3 Fault indications.

When the R100 communicates with the pump, the red indicator 
light will flash rapidly. 

17. Insulation resistance

Indicator lights Signal relay activated during:

DescriptionFault
(red)

Operation 
(green)

Fault/Alarm, 
Warning 

and 
Relubricate

Operating Ready
Pump 

running

Off Off The power supply has been switched off.

Off
Permanently 

on
The pump is operating.

Off
Permanently 

on
The pump is stopped by the stop 
function.

Off Flashing The pump has been set to stop.

Permanently 
on

Off

The pump has stopped because of a 
Fault/Alarm or is running with a Warning 
or Relubricate indication.
If the pump was stopped, restarting will 
be attempted (it may be necessary to 
restart the pump by resetting the Fault 
indication). 
If the cause is "external fault", the pump 
must be restarted manually by resetting 
the Fault indication.

Permanently 
on

Permanently 
on

The pump is operating, but it has or has 
had a Fault/Alarm allowing the pump to 
continue operation or it is operating with 
a Warning or Relubricate indication.
If the cause is "sensor signal outside 
signal range", the pump will continue 
operating according to the max. curve 
and the fault indication cannot be reset 
until the signal is inside the signal range.
If the cause is "setpoint signal outside 
signal range", the pump will continue 
operating according to the min. curve and 
the fault indication cannot be reset until 
the signal is inside the signal range.

Permanently 
on

Flashing
The pump has been set to stop, but it has 
been stopped because of a Fault.

NCNOC NCNOC NCNOC NCNOC

NCNOC C NO NC C NO NC C NO NC

NCNOC C NO NC C NO NC NCNOC

NCNOC NCNOC C NO NC NCNOC

C NO NC NCNOC NCNOC NCNOC

C NO NC C NO NC C NO NC C NO NC

C NO NC NCNOC C NO NC NCNOC

Caution

0.37 - 7.5 kW

Do not measure the insulation resistance of 
motor windings or an installation incorporating 
E-pumps using high voltage megging equipment, 
as this may damage the built-in electronics.

Caution

11-22 kW

Do not measure the insulation resistance of an 
installation incorporating E-pumps using high 
voltage megging equipment, as this may damage 
the built-in electronics. 

The motor leads can be disconnected separately 
and the insulation resistance of the motor 
windings can be tested.
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18. Emergency operation (only 11-22 kW)

If the pump is stopped and you cannot start the pump 
immediately after normal remedies, the reason could be a faulty 
frequency converter. If this is the case it is possible to maintain 
emergency operation of the pump. 

Before change over to emergency operation we recommend you 
to:

• check that the mains supply is OK

• check that control signals are working (start/stop signals)

• check that all alarms are reset

• make a resistance test on the motor windings (disconnect the 
motor leads from the terminal box)

If the pump remains stopped it is possible that the frequency 
converter is faulty.

To establish emergency operation proceed as follows:

1. Disconnect the three mains leads, L1, L2, L3, from the 
terminal box, but leave the protective earth lead(s) in position 
on the PE terminal(s).

2. Disconnect the motor supply leads, U/W1, V/U1, W/V1, from 
the terminal box.

3. Connect the leads as shown in fig. 37. 

Fig. 37 How to switch an E-pump from normal operation to 
emergency operation

Use the screws from the mains terminals and the nuts from the 
motor terminals.

4. Insulate the three leads from each other by means of 
insulating tape or the like.

Warning

Never make any connections in the pump 
terminal box unless all electric supply circuits 
have been switched off for at least 5 minutes.

Note for instance that the signal relay may be 
connected to an external supply which is still 
connected when the mains supply is 
disconnected.

T
M

0
3

 8
6

0
7

 2
0

0
7

T
M

0
3

 9
1

2
0

 3
4

0
7

T
M

0
4

 0
0

1
8

 4
8

0
7

T
M

0
3

 9
1

2
1

 3
4

0
7

T
M

0
3

 9
1

2
2

 3
4

0
7

T
M

0
3

 9
1

2
3

 3
4

0
7

Warning

Do not bypass the frequency converter by 
connecting the mains leads to the U, V and W 
terminals.

This may cause hazardous situations for 
personnel as the high voltage potential of the 
mains may be transferred to touchable 
components in the terminal box.

Caution Check the direction of rotation when starting up 
after switching to emergency operation.
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19. Maintenance and service 

19.1 Cleaning of the motor

Keep the motor cooling fins and fan blades clean to ensure 
sufficient cooling of the motor and electronics.

19.2 Relubrication of motor bearings

0.37 - 7.5 kW pumps

The motor bearings are of the closed type and greased for life. 
The bearings cannot be relubricated. 

11-22 kW pumps

The motor bearings are of the open type and must be relubricated 
regularly.
The motor bearings are prelubricated on delivery. The built-in 
bearing monitoring function will give a warning indication on the 
R100 when the motor bearings are due to be relubricated.

When relubricating the first time, use the double quantity of 
grease as the lubricating channel is still empty.

The recommended grease type is a polycarbamide-based 
lubricating grease.

19.3 Replacement of motor bearings

11-22 kW motors have built-in bearing monitoring function which 
will give a warning indication on the R100 when the motor 
bearings are due to be replaced. 

19.4 Replacement of varistor (only 11-22 kW)

The varistor protects the pump against mains voltage transients. 
If voltage transients occur, the varistor will be worn over time and 
need to be replaced. The more transients, the more quickly the 
varistor will be worn. When it is time to replace the varistor, R100 
and PC Tool E-products will indicate this as a warning.

A Grundfos technician is required for replacement of the varistor. 
Contact your local Grundfos company for assistance. 

19.5 Service parts and service kits

For further information on service parts and service kits, visit 
www.Grundfos.com, select country, select WebCAPS.

20. Technical data - single-phase pumps

20.1 Supply voltage

1 x 200-240 V - 10 %/+ 10 %, 50/60 Hz - 2 %/+ 2 %, PE. 

Cable: Max 1.5 mm2 / 12 AWG.

Use min. 70 °C copper conductors only.

Recommended fuse size

Motor sizes from 0.37 to 1.1 kW: Max. 10 A.

Standard as well as quick-blow or slow-blow fuse may be used.

20.2 Overload protection

The overload protection of the E-motor has the same 
characteristic as an ordinary motor protector. As an example, the 
E-motor can stand an overload of 110 % of Inom for 1 min.

20.3 Leakage current

Earth leakage current < 3.5 mA.

The leakage currents are measured in accordance with 
EN 61800-5-1.

20.4 Inputs/outputs

Start/stop

External potential-free contact. 
Voltage: 5 VDC. 
Current: < 5 mA.
Screened cable: 0.5 - 1.5 mm2 / 28-16 AWG.

Digital 

External potential-free contact. 
Voltage: 5 VDC. 
Current: < 5 mA.
Screened cable: 0.5 - 1.5 mm2 / 28-16 AWG.

Setpoint signals 

• Potentiometer
0-10 VDC, 10 kΩ (via internal voltage supply).
Screened cable: 0.5 - 1.5 mm2 / 28-16 AWG.
Maximum cable length: 100 m. 

• Voltage signal
0-10 VDC, Ri > 50 kΩ.
Tolerance: + 0 %/- 3 % at maximum voltage signal. 
Screened cable: 0.5 - 1.5 mm2 / 28-16 AWG.
Maximum cable length: 500 m. 

• Current signal
DC 0-20 mA/4-20 mA, Ri = 175 Ω.
Tolerance: + 0 %/- 3 % at maximum current signal. 
Screened cable: 0.5 - 1.5 mm2 / 28-16 AWG.
Maximum cable length: 500 m. 

Sensor signals 

• Voltage signal
0-10 VDC, Ri > 50 kΩ (via internal voltage supply).
Tolerance: + 0 %/- 3 % at maximum voltage signal. 
Screened cable: 0.5 - 1.5 mm2 / 28-16 AWG.
Maximum cable length: 500 m. 

• Current signal
DC 0-20 mA/4-20 mA, Ri = 175 Ω.
Tolerance: + 0 %/- 3 % at maximum current signal. 
Screened cable: 0.5 - 1.5 mm2 / 28-16 AWG.
Maximum cable length: 500 m. 

Internal power supplies

• 10 V power supply for external potentiometer:
Max. load: 2.5 mA.
Short-circuit protected.

• 24 V power supply for sensors:
Max. load: 40 mA.
Short-circuit protected.

Note

Before relubrication, remove the bottom plug in 
the motor flange and the plug in the bearing 
cover to ensure that old and excess grease can 
escape.

Frame size

Quantity of grease
[ml]

Drive end
(DE)

Non-drive end
(NDE)

MGE 160 13 13

MGE 180 15 15
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Signal relay output 

Potential-free changeover contact.
Maximum contact load: 250 VAC, 2 A, cos φ 0.3 - 1.
Minimum contact load: 5 VDC, 10 mA.
Screened cable: 0.5 - 2.5 mm2 / 28-12 AWG.
Maximum cable length: 500 m.

Bus input

Grundfos bus protocol, GENIbus protocol, RS-485. 
Screened 3-core cable: 0.2 - 1.5 mm2 / 28-16 AWG.
Maximum cable length: 500 m.

21. Technical data - three-phase pumps, 
0.75 - 7.5 kW

21.1 Supply voltage

3 x 380-480 V - 10 %/+ 10 %, 50/60 Hz - 2 %/+ 2 %, PE. 

Cable: Max 10 mm2 / 8 AWG.

Use min. 70 °C copper conductors only.

Recommended fuse sizes 

Motor sizes from 0.75 to 5.5 kW: Max. 16 A. 
Motor size 7.5 kW: Max. 32 A.

Standard as well as quick-blow or slow-blow fuses may be used. 

21.2 Overload protection

The overload protection of the E-motor has the same 
characteristic as an ordinary motor protector. As an example, the 
E-motor can stand an overload of 110 % of Inom for 1 min.

21.3 Leakage current

The leakage currents are measured in accordance with 
EN 61800-5-1.

21.4 Inputs/output 

Start/stop

External potential-free contact. 
Voltage: 5 VDC. 
Current: < 5 mA.
Screened cable: 0.5 - 1.5 mm2 / 28-16 AWG.

Digital 

External potential-free contact. 
Voltage: 5 VDC. 
Current: < 5 mA.
Screened cable: 0.5 - 1.5 mm2 / 28-16 AWG.

Setpoint signals 

• Potentiometer
0-10 VDC, 10 kΩ (via internal voltage supply).
Screened cable: 0.5 - 1.5 mm2 / 28-16 AWG.
Maximum cable length: 100 m. 

• Voltage signal
0-10 VDC, Ri > 50 kΩ. 
Tolerance: + 0 %/- 3 % at maximum voltage signal. 
Screened cable: 0.5 - 1.5 mm2 / 28-16 AWG.
Maximum cable length: 500 m. 

• Current signal
DC 0-20 mA/4-20 mA, Ri = 175 Ω.
Tolerance: + 0 %/- 3 % at maximum current signal. 
Screened cable: 0.5 - 1.5 mm2 / 28-16 AWG.
Maximum cable length: 500 m.

Sensor signals 

• Voltage signal
0-10 VDC, Ri > 50 kΩ (via internal voltage supply).
Tolerance: + 0 %/- 3 % at maximum voltage signal. 
Screened cable: 0.5 - 1.5 mm2 / 28-16 AWG.
Maximum cable length: 500 m. 

• Current signal
DC 0-20 mA/4-20 mA, Ri = 175 Ω.
Tolerance: + 0 %/- 3 % at maximum current signal. 
Screened cable: 0.5 - 1.5 mm2 / 28-16 AWG.
Maximum cable length: 500 m. 

Internal power supplies

• 10 V power supply for external potentiometer:
Max. load: 2.5 mA.
Short-circuit protected.

• 24 V power supply for sensors:
Max. load: 40 mA.
Short-circuit protected.

Signal relay output 

Potential-free changeover contact.
Maximum contact load: 250 VAC, 2 A, cos φ 0.3 - 1. 
Minimum contact load: 5 VDC, 10 mA.
Screened cable: 0.5 - 2.5 mm2 / 28-12 AWG.
Maximum cable length: 500 m.

Bus input

Grundfos bus protocol, GENIbus protocol, RS-485. 
Screened 3-core cable: 0.2 - 1.5 mm2 / 28-16 AWG.
Maximum cable length: 500 m.

22. Technical data - three-phase pumps, 
11-22 kW

22.1 Supply voltage 

3 x 380-480 V - 10 %/+ 10 %, 50/60 Hz - 3 %/+ 3 %, PE. 

Cable: Max. 10 mm2 / 8 AWG.

Use min. 70 °C copper conductors only.

Recommended fuse sizes

Standard as well as quick-blow or slow-blow fuses may be used.

22.2 Overload protection

The overload protection of the E-motor has the same 
characteristic as an ordinary motor protector. As an example, the 
E-motor can stand an overload of 110 % of Inom for 1 min.

22.3 Leakage current

Earth leakage current > 10 mA.

The leakage currents are measured in accordance with 
EN 61800-5-1.

Motor size
[kW]

Leakage current
[mA]

0.75 to 3.0 (supply voltage < 460 V)
0.75 to 3.0 (supply voltage > 460 V)

< 3.5
< 5

4.0 to 5.5 < 5

7.5 < 10

Motor size [kW] Max. [A]

11 32

15 36

18.5 43

22 51
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22.4 Inputs/output 

Start/stop

External potential-free contact. 
Voltage: 5 VDC. 
Current: < 5 mA.
Screened cable: 0.5 - 1.5 mm2 / 28-16 AWG.

Digital

External potential-free contact. 
Voltage: 5 VDC. 
Current: < 5 mA.
Screened cable: 0.5 - 1.5 mm2 / 28-16 AWG.

Setpoint signals 

• Potentiometer
0-10 VDC, 10 kΩ (via internal voltage supply).
Screened cable: 0.5 - 1.5 mm2 / 28-16 AWG.
Maximum cable length: 100 m. 

• Voltage signal
0-10 VDC, Ri > 50 kΩ. 
Tolerance: + 0 %/- 3 % at maximum voltage signal. 
Screened cable: 0.5 - 1.5 mm2 / 28-16 AWG.
Maximum cable length: 500 m. 

• Current signal
DC 0-20 mA/4-20 mA, Ri = 250 Ω.
Tolerance: + 0 %/- 3 % at maximum current signal. 
Screened cable: 0.5 - 1.5 mm2 / 28-16 AWG.
Maximum cable length: 500 m. 

Sensor signals 

• Voltage signal
0-10 VDC, Ri > 50 kΩ (via internal voltage supply).
Tolerance: + 0 %/- 3 % at maximum voltage signal. 
Screened cable: 0.5 - 1.5 mm2 / 28-16 AWG.
Maximum cable length: 500 m. 

• Current signal
DC 0-20 mA/4-20 mA, Ri = 250 Ω.
Tolerance: + 0 %/- 3 % at maximum current signal. 
Screened cable: 0.5 - 1.5 mm2 / 28-16 AWG.
Maximum cable length: 500 m. 

Internal power supplies

• 10 V power supply for external potentiometer:
Max. load: 2.5 mA.
Short-circuit protected.

• 24 V power supply for sensors:
Max. load: 40 mA.
Short-circuit protected.

Signal relay output 

Potential-free changeover contact.
Maximum contact load: 250 VAC, 2 A, cos φ 0.3 - 1.
Minimum contact load: 5 VDC, 10 mA.
Screened cable: 0.5 - 2.5 mm2 / 28-12 AWG.
Maximum cable length: 500 m. 

Bus input 

Grundfos bus protocol, GENIbus protocol, RS-485. 
Screened 3-core cable: 0.2 - 1.5 mm2 / 28-16 AWG.
Maximum cable length: 500 m.

22.5 Other technical data 

EMC (electromagnetic compatibility to EN 61800-3)

Contact Grundfos for further information.

Motor
[kW]

Emission/immunity

0.37

Emission:
The motors may be installed in residential areas (first 
environment), unrestricted distribution, 
corresponding to CISPR11, group 1, class B.

Immunity:
The motors fulfil the requirements for both the first 
and second environment.

0.55

0.75

1.1

1.5

2.2

3.0

4.0

5.5

7.5

11

15

18.5

22

Emission:
The motors are category C3, corresponding to 
CISPR11, group 2, class A, and may be installed in 
industrial areas (second environment).
If equipped with an external Grundfos EMC filter, the 
motors are category C2, corresponding to CISPR11, 
group 1, class A, and may be installed in residential 
areas (first environment).

Warning

When the motors are installed in 
residential areas, supplementary 
measures may be required as the 
motors may cause radio interference.

Motor sizes 11, 18.5 and 22 kW comply with 
EN 61000-3-12 provided that the short-circuit power 
at the interface point between the user's electrical 
installation and the public power supply network is 
greater than or equal to the values stated below. It is 
the responsibility of the installer or user to ensure, by 
consultation with the power supply network operator, 
if necessary, that the motor is connected to a power 
supply with a short-circuit power greater than or 
equal to these values:

Motor size
[kW] 

Short-circuit power 
[kVA]

11 1500

15 -

18.5 2700

22 3000

Note
15 kW motors do not comply with 
EN 61000-3-12.

By installing an appropriate harmonic filter between 
the motor and the power supply, the harmonic 
current content will be reduced. In this way, the 
15 kW motor will comply with EN 61000-3-12.

Immunity:
The motors fulfil the requirements for both the first 
and second environment.
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Enclosure class

• Single-phase pumps: IP55 (IEC 34-5). 

• Three-phase pumps, 0.75 - 7.5 kW: IP55 (IEC 34-5).

• Three-phase pumps, 11-22 kW: IP55 (IEC 34-5). 

Insulation class

F (IEC 85). 

Ambient temperature

During operation: 

• Min -20 °C 

• Max +40 °C without derating.

During storage/transport:

• -30 °C to +60 °C (0.37 - 7.5 kW)

• -25 °C to +70 °C (11-22 kW).

Relative air humidity

Maximum 95 %.

Sound pressure level

Single-phase pumps:

< 70 dB(A).

Three-phase pumps:

23. Disposal
This product or parts of it must be disposed of in an 
environmentally sound way:

1. Use the public or private waste collection service.

2. If this is not possible, contact the nearest Grundfos company 
or service workshop.

Subject to alterations.

Motor
[kW]

Speed stated on 
nameplate

[min-1]

Sound pressure level
[dB(A)]

0.75
2800-3000 60

3400-3600 65

1.1
2800-3000 60

3400-3600 65

1.5
2800-3000 65

3400-3600 70

2.2
2800-3000 65

3400-3600 70

3.0
2800-3000 65

3400-3600 70

4.0
2800-3000 70

3400-3600 75

5.5
2800-3000 75

3400-3600 80

7.5
2800-3000 67

3400-3600 72

11
2800-3000 65

3400-3600 70

15
2800-3000 65

3400-3600 70

18.5
2800-3000 66

3400-3600 71

22
2800-3000 75

3400-3600 80
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Appendix 1

24. Installation in the USA and Canada

24.1 Electrical connection

24.1.1 Conductors

Use 140/167 °F (60/75 °C) copper conductors only.

24.1.2 Torques

Power terminals

Relay, M2.5: 0.5 Nm.
Input control, M2: 0.2 Nm.

24.1.3 Line reactors

Max line reactor size must not exceed 2 mH.

24.1.4 Fuse size/circuit breaker

If a short circuit happens the pump can be used on a mains 
supply delivering not more than 5000 RMS symmetrical amperes, 
600 V maximum.

Fuses

When the pump is protected by fuses they must be rated for 
480 V. Maximum sizes are stated in table below.

Motors up to and including 7.5 kW require class K5 UL-listed 
fuses. Any UL-listed fuse can be used for motors from 11 to 
22 kW.

Circuit breaker

When the pump is protected by a circuit breaker this must be 
rated for a maximum voltage of 480 V. The circuit breaker must 
be of the "Inverse time" type.
The interrupting rating (RMS symmetrical amperes) must not be 
less than the values stated in table below.

USA - hp

Europe - kW 

24.1.5 Overload protection

Degree of overload protection provided internally by the drive, 
in percent of full-load current: 102 %.

24.2 General considerations

For installation in humid environment and fluctuating 
temperatures, it is recommended to keep the pump connected to 
the power supply continuously. This will prevent moisture and 
condensation build-up in the terminal box.

Start and stop must be done via the start/stop digital input 
(terminal 2-3).

Subject to alterations.

Note
In order to maintain the UL/cURus approval, 
follow these additional installation instructions. 
The UL approval is according to UL508C.

Motor size [kW] Thread size Torque [Nm]

Up to 7.5 kW M4 2.35

11-22 kW M4
Min. 2.2
Max. 2.8

2-pole 4-pole Fuse size Circuit breaker type/model

1 1 25 A 25 A / Inverse time

1.5 1.5 25 A 25 A / Inverse time

2 2 25 A 25 A / Inverse time

3 3 25 A 25 A / Inverse time

5 5 40 A 40 A / Inverse time

7.5 - 40 A 40 A / Inverse time

10 7.5 50 A 50 A / Inverse time

15 15 80 A 80 A / Inverse time

20 20 110 A 110 A / Inverse time

25 25 125 A 125 A / Inverse time

30 - 150 A 150 A / Inverse time

2-pole 4-pole Fuse size Circuit breaker type/model

- 0.55 25 A 25 A / Inverse time

0.75 0.75 25 A 25 A / Inverse time

1.1 1.1 25 A 25 A / Inverse time

1.5 1.5 25 A 25 A / Inverse time

2.2 2.2 25 A 25 A / Inverse time

3 3 25 A 25 A / Inverse time

4 4 40 A 40 A / Inverse time

5.5 - 40 A 40 A / Inverse time

7.5 5.5 50 A 50 A / Inverse time

11 11 80 A 80 A / Inverse time

15 15 110 A 110 A / Inverse time

18.5 18.5 125 A 125 A / Inverse time

22 - 150 A 150 A / Inverse time
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Argentina
Bombas GRUNDFOS de Argentina S.A.
Ruta Panamericana, ramal Campana Cen-
tro Industrial Garín - Esq. Haendel y 
Mozart
AR-1619 Garín Pcia. de Buenos Aires
Pcia. de Buenos Aires
Phone: +54-3327 414 444
Telefax: +54-3327 45 3190

Australia
GRUNDFOS Pumps Pty. Ltd. 
P.O. Box 2040 
Regency Park 
South Australia 5942 
Phone: +61-8-8461-4611 
Telefax: +61-8-8340 0155 

Austria
GRUNDFOS Pumpen Vertrieb Ges.m.b.H.
Grundfosstraße 2 
A-5082 Grödig/Salzburg 
Tel.: +43-6246-883-0 
Telefax: +43-6246-883-30 

Belgium
N.V. GRUNDFOS Bellux S.A. 
Boomsesteenweg 81-83 
B-2630 Aartselaar 
Tél.: +32-3-870 7300 
Télécopie: +32-3-870 7301

Belarus
Представительство ГРУНДФОС в 
Минске
220125, Минск
ул. Шафарнянская, 11, оф. 56
Тел.: +7 (375 17) 286 39 72, 286 39 73
Факс: +7 (375 17) 286 39 71
E-mail: minsk@grundfos.com

Bosnia/Herzegovina
GRUNDFOS Sarajevo
Trg Heroja 16,
BiH-71000 Sarajevo
Phone: +387 33 713 290
Telefax: +387 33 659 079
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Fig. 1 · TROVIS-VIEW Operator Interface for Type 3374 Electric Actuator



Contents Page

1 General .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 3

2 Settings in TROVIS-VIEW .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 4
2.1 Start-up .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 4
2.2 Starting TROVIS-VIEW and performing settings .  .  .  .  .  .  .  .  .  .  .  .  . 6
2.3 Travel calibration .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 13

3 Additional positioner functions .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 15
3.1 Testing .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 15
3.2 Displaying setting data.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 16
3.3 Reporting defined events .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 17

4 Factory calibration .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 18
4.1 Calibration using TROVIS-VIEW software.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 19
4.1.1 Calibrating the input variable .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 20
4.1.2 Calibrating the position feedback signal .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 20
4.1.3 Calibrating the actuator .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 21
4.2 Simplest calibration method at the press of a button.  .  .  .  .  .  .  .  .  .  . 23

5 SAMSON memory pen .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 24
5.1 Downloading data to the positioner .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 26
5.2 Uploading data to the memory pen.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 28

2 EB 8331-2 EN

Contents Firmware modification

Modifications of positioner firmware compared to previous version

Previous 1.1 New 1.2

In operating modes 1 and 2, travel calibration is also possible when the
valve is closed even for versions with retracting actuator stem.

1.2 1.3x

On upgrading a positioner or replacing it, an actuator calibration needs
to be performed. This is also possible without TROVIS-VIEW software.



1 General

The TROVIS-VIEW software allows various smart SAMSON devices to be configured over a
common operator interface. It consists of the operator interface, communication server and
the device-specific module. The software has a Windows Explorer® look and feel.

The entire configuration of the digital positioner can be performed over the TROVIS-VIEW
Configuration and Operator Interface.

The TROVIS-VIEW software is available in Internet (http://www.samson.de) in Services >
Software > TROVIS-VIEW. The software can also be supplied on a CD-ROM on request.

To enable communication with the PC, connect the serial interface to the serial interface
(RJ-12 jack) at the actuator using a SAMSON connecting cable.

A hardware package including the connecting cable, memory pen, and modular adapter
can be ordered (order no. 1400-7704). The memory pen is also available separately (order
no. 1400-7697).

The positioner settings configured in TROVIS-VIEW can be directly transferred over the
SAMSON connecting cable to the actuator on site. The transferred data are automatically
checked to ensure that are complete and correct.
The travel calibration for the control valve is
started by the operator interface. Positioner
settings can also be uploaded and displayed
in the operator interface.
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Fig. 2 · Hardware package

Modular adapter

Connecting cable

Memory pen



2 Settings in TROVIS-VIEW

2.1 Start-up

Note: Before you set the positioner using the TROVIS-VIEW Operator Interface, you must first
mount the actuator onto the valve as described in section 2.2 and establish the electrical con-
nections as described in section 3 of the Mounting and Operating Instructions
EB 8331-1 EN.

Refer to the online help [?] for a detailed description of TROVIS-VIEW.

1. Turn the selector switch (2) to operating mode 0 =
(control switched off).

2. Check if the rated travel indicated on top of the potentiometer gear (12) corresponds with
the rated travel of the control valve.

The inscription for the rated travel ("Nennhub") is 15 (for 6 to 20 mm travel) on one side or
30 (for 6 to 35 mm travel) on the other side of the potentiometer gear.

If the rated travel indicated on top of the potentiometer gear and hence the mounting position
of the gear does not correspond with the rated travel of the control valve, pull the gear off the
shaft and put it back on again with the other side facing upward allowing the mating gear to
engage properly.

Make sure that the shaft of the potentiometer (12.1) is not adjusted.

Note!
Actuators with fail-safe action "actuator stem retracts or extends" are only designed for a
rated travel of 15 mm. Do not rearrange the gear in this case.

3. Switch on the auxiliary power.
4. Turn the selector switch (2) to operating mode 3.
5. Establish communication between the PC and actuator using the SAMSON connecting

cable.
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Fig. 3 · Selector switch and mounting position of the potentiometer gear

1 Operating mode 1
2 Selector switch
3 Operating mode 2
4 Travel calibration button
5 Operating mode 0
6 Operating mode 3
7 Potentiometer shaft (12.1)

clockwise or
counterclockwise

8 Signal lamp
9 Signal lamp
10 Actuator stem

extends or retracts
11 Jack (serial interface)
12 Potentiometer gear
12.1Potentiometer shaft

Potentiometer gear (12.2)
mounting position
for rated travel 15

Potentiometer gear (12.2)
mounting position
for rated travel 30

Rated travel
inscription

Intermediate
gear

Intermediate
gear

Intermediate gear12.2



2.2 Starting TROVIS-VIEW and performing settings

Note!
You can perform the settings in TROVIS-VIEW without the actuator being directly connected,
i.e. in offline mode and download the settings later onto the actuator.
When online mode is selected, the PC is connected over the software directly to the actua-
tor.
Online and offline modes can be switched between in the Device menu or by clicking the
icon on the device toolbar.

1. Start TROVIS-VIEW.

To upload the setting data from the actuator
onto the operator interface, select Upload from
Device in Device menu or click icon on the
device toolbar.

2. Click options in the View menu to select or
deselect them. When the Trend Viewer is acti-
vated, all operating data are uploaded cycli-
cally from the actuator in online mode and displayed in graphs.
Right-click the graph to edit the graph or to save it in a file.

3. In Options menu, select Languages to change the interface language. You can switch the
language of the interface at anytime while the software is running.

6 EB 8331-2 EN

Settings in TROVIS-VIEW



4. Select Communications in Options menu to
open the communication window.
Click on Port settings button to determine the
port.
You can select the COM port manually or start
the automatic detection. This function searches
through all COM ports (max. 256) of the com-
puter for the device (Type 3374 Actuator) or
for the memory pen with 3374 data.
The search function is completed when the de-
vice or memory pen has been found.

5. Select User level in Device menu in order to be
able to enter or alter data.
The default setting of Maintenance technician
only allows you to read setting data. Expert
and Factory calibration requires the user to
enter a password (max. 8 characters) which
can be altered.
Default password: samson

When necessary:

6. Select Convert in File menu to choose the actu-
ator firmware version.
It must match the version specified in the dis-
play bar.

7. Select Customer data in Edit menu to enter de-
tails on the plant, if required.

8. Select Load Factory Defaults in Edit menu to
load default settings onto the operator inter-
face. Any configured data will be overwritten
by the default data.
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9. Double-click the Operating mode 3 folder in the folder hierarchy.

10.Right-click the Setting subfolder or the Setting row.
The current settings of the digital positioner are displayed.

Left-click the corresponding row to select a parameter and double-click it to open the window
to modify parameter settings.
Right-click the row to open the window to edit the parameter.

More details on the setting parameters are listed in the following table.
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Parameter Meaning

Input variable

Lower range The default values of the lower and upper ranges of the reference variable
are 4 and 20 mA.
If you, for example, want to connect two or more actuators in parallel to
achieve split-range operation, set the lower range of the actuator between
0 and 75 % and the smallest span to 25 %.

Upper range

Unit

Position feedback signal

Lower range The position feedback signal is used for remote transmission of the current
valve position and is usually the same as the input variable.
The lower and upper ranges can be set between 0 and 20 mA or
0 to 10 V.
The direction of action of the feedback signal can be reversed by setting
lower range > upper range.

Upper range

Unit

Additional settings

Priority position
(binary input)

The priority position function is activated when the switching voltage exists
at the terminals of the binary input.
If the priority position function is triggered by an external signal at termi-
nals 81 and 82 during the control operation, the actuator stem moves to
the open position (actuator stem retracts) or to the closed position of the
valve (actuator stem extends) according to the setting.
For a mixing valve, the open and closed positions are reversed accord-
ingly.
If no signal exists at the terminals, the normal control operation following
the input signal is active.

Control operation when
input variable fails

This function allows you to determine whether the last travel value or the in-
ternal reference value (described below) is used for control operation when
the input variable fails.
This control operation is activated when the input variable falls below 0.5 V
or 1 mA.

Internal reference value Default setting 50 %, adjustable between 0 and 100 %.

Binary output This function is used to determine whether the binary output signal serves
as a status monitor, as a monitor for “control switched off”
(Fig. 3: Selector switch 2 to Position 0 = )  or as a limit monitor.
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Switching behavior
of limit monitor

The binary output is activated when the value falls below the adjusted mini-
mum limit or exceeds the maximum limit.
The binary output is reset when the value exceeds the minimum limit or falls
below the maximum limit plus the adjustable differential gap.
Limit monitor function:
Setting in % in relation to the travel position of the valve.

Switching value
of limit monitor

Exact final position

When this function is activated, the plug stem moves into its exact final po-
sition in the closing phase.
As soon as the travel position is reached which is closer to the closing posi-
tion than the current dead band width, the motor is controlled over a con-
stant signal. The current dead band is continuously measured by the actua-
tor and is always smaller than the maximum dead band width.
The actuator in the closing position is switched off by the limit contacts.

Maximum
dead band width

Adjustable between 1.1 and 5.0 %.
A corresponding change in the input signal always leads to a travel move-
ment.

Travel

(if SAMSON memory pen is used)
In case the travel range of the control valve is transferred by the SAMSON
memory pen, you can set the travel to any value between 6.0 and
35.0 mm.

Control valve
closes when

(if SAMSON memory pen is used)
This function is used to determine whether the control valve is to close when
the actuator stem "extends" or "retracts".
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11.Double-click the Characteristic subfolder and then double-click the Characteristic row in
the list to open the Characteristic dialog box.

This dialog box displays the set
characteristic and its coordinates.

The default characteristic appears
as User-defined and is a linear
characteristic defined by two co-
ordinates.

Click Point button and select Add
to enter coordinates (maximum
11) for a freely configurable
characteristic.

Click Characteristic button and select Save to save the new characteristic.

To open default and saved characteristics, select
File and Open on clicking the Characteristic
button. The files are stored in
C:\programme\samson\view3/3374/deu/.
The characteristics are saved on installing the
TROVIS-VIEW software in the directory
“view3...”.
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12.Select Download to Device in Device menu or click
on the device toolbar to download data from the operator in-
terface to the actuator.
Click OK to confirm prompted message.

Note: You can reset the data that you have modified to the default setting at any time. To re-
set the data, select Load Factory Defaults in the Edit menu.

Select Upload from Device in the Device menu or click on the device toolbar to transfer
all setting data of the control valve to the operator interface where you can check and modify
them, if necessary.

Select Download to Device in the Device menu or click on the device toolbar in order to
transfer the modified setting data back to the actuator.

Note that you can activate and deactivate the Additionally Read Factory Setting function by
clicking on the Device menu and selecting Additionally Read Factory Setting.

You can print the setting data by selecting Print in the File menu.
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2.3 Travel calibration

After downloading all the setting data to the actuator, you can calibrate the travel.

CAUTION!
The automatic travel calibration lasts approximately twice as long as the actuator's
transit time. During this, the valve moves out of its present position. Carry out the
travel calibration on the test bench or when the shut-off valves in the plant are closed.

1. Select Calibration of Control Valve in Device menu to open the Calibration of Control
Valve dialog box.

2. In this box, check either Calibration to Maximum travel range or to Limited travel range
and determine whether the control valve closes when the actuator stem retracts or ex-
tends.

3. In order to initialize the travel calibration, click Start Calibration button. The progress bar
indicates the calibration progress. Read the messages displayed in the status field!

Note: If the status field reads “Potentiometer setting is incorrect”, the corresponding signal
lamp of the positioner board starts to blink indicating that the potentiometer gear (12) has
been wrongly positioned and must be readjusted manually (see Fig. 2).
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However, do not alter the potentiometer gear until the closed position is actually reached.
You can recognize when the closed position is reached by looking at the associated limit
contact located on the board which is activated by the tag (refer to EB 8331-1 EN, Fig. 5).
To proceed, use a screwdriver to gradually turn the potentiometer shaft (12.1) clockwise or
counterclockwise in accordance with the symbols (7) until the signal lamp stops blinking and
is lit constantly.
Turn the screwdriver counterclockwise if the upper signal lamp (8) blinks and turn it clockwise
if the lower signal lamp (9) blinks. The travel calibration will not continue until both signal
lamps are lit at the same time.

If the status field reads “Mounting position of potentiometer gear is incorrect” during the
travel calibration, check if the correct side of the gear is facing upwards.

If there is no travel movement during the calibration (caused by a loose or missing potenti-
ometer gear, for example), the two signal lamps blink alternately. Then, the travel calibration
is canceled after a short period of time and the error message “Controlled variable does not
change!” is displayed. Click OK, remedy the error and then restart the travel calibration.

If the status field reads “Calibration finished”, the travel has been calibrated successfully. The
actuator starts its control operation in response to its reference variable.

4. Close the Calibration of Control Valve dialog box and interrupt communication by
disconnecting the SAMSON connecting cable.
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3 Additional positioner functions

3.1 Testing

To start the test run, select Test in Device menu and then select Start. Note that you can only
perform the test run in one of the operating modes 1, 2 and 3. In order to select one of the
operating modes, turn the selector switch (2) of the positioner to the corresponding
operating mode.

The test run starts to generate an input variable which increases from the determined lower
range (if the input variable corresponds to the lower range value) to the determined upper
range at a constant rate. When it reaches the upper range value, it automatically switches
over and continuously decreases until it reaches the lower range again and stops the test run.

This continuously changing input signal is transferred from the operator interface to the
positioner of the actuator during the test run and causes the control valve to open or close
according to the increasing or decreasing signal. The resulting travel position of the control
valve, the difference between the input variable and the travel position as well as the current
dead band width are continuously transferred from the positioner to the operator interface
during the test run and their continuously changing values can be monitored on the operator
interface.

The changing values of the input
variable (reference variable w)
and travel position (controlled vari-
able x) are displayed in a graph.
The input variable and the travel
position as well as their difference
in percent, the current dead band
width and the operating mode are
displayed numerically. You can
determine the rate of change of the
input variable by entering a time
parameter in the Time slot text
box. The time parameter deter-
mines the transit time from the
lower range to the upper range of
the input variable. This parameter
should exceed the transit time of
the actuator.
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3.2 Displaying setting data

In order to display the key setting data of the positioner, double-click the Information folder
and then the Display subfolder in the folder hierarchy.

Select Upload from Device in Device menu or click on the device toolbar to upload the
current setting data and other information from the positioner and to display them on screen.
The displayed data may differ depending on the operating mode selected.
The relation between the input variable and the travel position and the characteristic are dis-
played in graphs.
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3.3 Reporting defined events

In order to display the events which have occurred during the control operation of the
positioner, double-click the Information folder and then the Messages subfolder in the folder
hierarchy.

Select Upload from Device in Device menu or click on the device toolbar to upload the
current setting data on the operator interface.

Possible defined events:

� Input variable outside of range [ < 0 %; > 105 %]

� Zero shift [has occurred]
Initialization if travel > 5 % and travel rate = 0 mm/s and input variable corresponds to
the lower range of the reference variable

� Positioner [cannot calibrate]
if error > 2 dead band widths and travel rate = 0 mm/s; time-delayed message

� Operating temperature [outside of operating range]
if temperature < 1 °C or > 64 °C

� Communication [inactive]
if time-monitored data traffic does not take place

� Control operation [with last travel value; with internal reference value]
when input variable fails

EB 8331-2 EN 17

Additional positioner functions



� Operating direction of actuator stem [check]
displayed when the closed position of the control valve does not match on switching the
operating mode 3 to 1 or 2 or vice versa

� Priority operation [active]
if binary input is active

� Limit monitor [active]
if set limit value is not reached or is exceeded.

� Transmitter controlled variable

4 Factory calibration

The factory calibration comprises the basic setting of the positioner, the travel calibration of
the actuator as well as the entering of the serial number and is carried out at the factory.

If necessary, for example, if you have replaced the electronic components, you can also
carry out the factory calibration at the place of installation of the actuator. There are two dif-
ferent approaches to calibration:

� Best method to perform the calibration involves using a PC, the TROVIS-VIEW Operator
Interface, a current or a voltage source, a sufficiently precise ammeter or voltmeter and a
sufficiently precise, mechanical length measuring instrument. This method allows the ope-
ration of the actuator with the best precision.

� Simplest method to perform the calibration is possible on site without additional tools such
as a PC installed with the TROVIS-VIEW software or the measuring instruments. This me-
thod may be used for actuator settings for HVAC applications.

Note: The factory calibration requires that the actuator be isolated from the control valve.
The rated travel of the actuator (see nameplate) must be the same as the inscription
“Nennhub 15” or “Nennhub 30” printed on the gear that faces upwards. If this is not the
case, rearrange the gear as described in section 2.1.
After factory calibration is completed, you have to recalibrate the travel of the control valve!
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4.1 Calibration using TROVIS-VIEW software

1. Connect the PC to the interface of the positioner using the SAMSON connecting cable.
Establish the electrical connection according to the wiring diagram. Switch on voltage
supply.

2. Turn the selector switch (2) to operating mode 0 = .

3. Start TROVIS-VIEW.

4. Select User level in Device menu.
Choose Factory calibration from the
drop-down list.
Enter the required password “samson”
and click OK.

5. Select Upload from Device in Device menu or click on the device toolbar to upload the
current setting data onto the operator interface.
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4.1.1 Calibrating the input variable

6. Connect an input signal of 0 V.
Right-click the Input variable row and select Execute to start calibration. After the calibra-
tion is completed, the setting is saved and indicated by a controller symbol.
Connect an input signal of 10 V.
Right-click the Input variable row and select Execute to start calibration. After the calibra-
tion is completed, the setting is saved and indicated by a controller symbol.

7. An additional calibration of the mA input signal is not absolutely necessary. If this is not
the case, proceed as described previously for the V input signal.

4.1.2 Calibrating the position feedback signal

8. Calibrate position feedback signal to 0 mA.
Depending on the existing output signal, right-click the Increase signal or Decrease signal
row and select Execute.
As soon as the correct reading is displayed at the measuring device, click Save and select
Execute.
After the calibration is completed, the setting is saved and indicated by a controller sym-
bol.

Calibrate position feedback signal to 20 mA.
Right-click the Increase signal row and select Execute until the reading at the measuring
device is 20 mA.
Click Save and select Execute. After the calibration is completed, the setting is saved and
indicated by a controller symbol.

9. Calibrate the position feedback signal 0 and 10 V in the same way as for the mA signal.
.

20 EB 8331-2 EN

Factory calibration



4.1.3 Calibrating the actuator

Actuator stem extends

10.Right-click Extend actuator stem row and select Modify in the pop-up menu.
Right-click Extend actuator stem row again and select Write in the pop-up menu.
The actuator stem extends until the limit contact switches off the actuator.

11.Measure the length of the actuator stem up to where the thread of the housing starts and
write it down.

12.Right-click Extend actuator stem row and select Modify in the pop-up menu.
Select No from the drop-down list for the value in the Modify Parameter dialog box and
click OK button to confirm.

Actuator stem retracts

13.Right-click Retract actuator stem row and select Modify in the pop-up menu.
Select Yes from the drop-down list for the value in the Modify Parameter dialog box and
click OK button to confirm.
Right-click Retract actuator stem row again and select Write in the pop-up menu.
The actuator stem extends until the limit contact switches off the actuator.
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14.Measure the length of the actuator stem up to where the thread of the housing starts and
write it down. The difference between the final positions that you have measured is the
maximum operating range of the actuator.

15.Right-click Retract actuator stem row and select Modify in the pop-up menu.
Reselect No from the drop-down list for the value in the Modify Parameter dialog box
and click OK button to confirm.

Serial number

16.Right-click Serial number row and select Modify in the pop-up menu.
Enter the serial number from the nameplate for the value in the Modify Parameter dialog
box and click OK button to confirm.

Note: The actuator cannot be calibrated before the serial number has been entered. If you
do not have the serial number, enter a value greater than 0.

Activate the calibration

17.Right-click Activate actuator calibration row
and select Modify in the pop-up menu.
In the pop-up window, enter the values for
mains frequency, rated travel and nominal
actuating time as written on the nameplate.
Enter the maximum operating range of the
actuator in mm that you previously measured,
however, the value may not be greater than
35 mm.

18.Click Start Calibration button to perform the
calibration.
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Note: If the factory calibration has not been carried out completely, the signal lamp (9) starts
to blink. The message that the calibration or the serial number is missing is displayed in the
“Calibration has not been carried out completely” section of the Messages subfolder in the
Information folder.

19. To exit the calibration parameter, select User Level in Device menu and change the user
level to Maintenance technician or Expert.
Enter the required password (samson) again on selecting Expert.

4.2 Simplest calibration method at the press of a button

If tools such as the TROVIS-VIEW software, PC etc. are not available for calibration of the
actuator and the actuator operation with maximum precision is not necessary, the simplest
calibration method can be performed as follows:

1. Position the selector switch (2) to operating mode 0 = .
2. Press down the travel calibration button (4) for at least 15 seconds until both signal lamps

light up.
3. Release the button to start calibration.

The actuator stem extends until the torque-dependent switches switch off the actuator.
The position of the potentiometer is checked.

4. Re-adjust the potentiometer, if necessary, while observing the signal lamps. Refer to the
description given on page 14.
After adjusting the potentiometer, the calibration of the actuator is continued.
On completion of the calibration, the maximum travel is set to 20 mm or 35 mm, de-
pending on the position of the gear.
The serial number is set to 999 999.

5. Mount the actuator on the valve.

6. Perform the calibration of the control valve.

You can perform this calibration in TROVIS-VIEW as described in section 2.3 on travel
calibration.
If you do not have this software, proceed as described in section 4.3 on Setting the digi-
tal positioner in the Mounting and Operating Instructions EB 8331-1 EN.
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5 SAMSON memory pen

The SAMSON memory pen (1400-7697) is able to load and store data in its non-   volatile
memory and serves as a data carrier to transfer the setting data of the positioner from the
TROVIS-VIEW Operator Interface to the actuator and vice versa.

You can select the most relevant functions
from the Memory Pen menu such as Up-
load from Memory Pen, Download to
Memory Pen, Modify Memory Pen Status
and Interface.

Note that you need a SAMSON modular adapter
(1400-7698) to transfer the setting data from the PC t
o the memory pen and vice versa. I
In order to transfer the setting data from the memory
pen to the positioner and vice versa, you do not re-
quire any adapter because the connector of the mem-
ory pen fits the jack of the positioner board. The
SAMSON memory pen makes it easy to exchange
data with the positioner. The memory pen enables
you, for example, to copy the setting data of one
positioner to the positioner of another actuator of the
same type. You can also download the setting data
from a PC or notebook to the memory pen when you
are, for example, in your office or at the place of in-
stallation of the control valve. Then, you can download
this data to the positioner of the corresponding actua-
tor on site. Furthermore, you can archive the setting
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data of the positioner of your actuator in the memory pen. If you have to replace this actua-
tor by a new one, you can download the archived setting data from the memory pen to the
new actuator.

Note that the calibration data needed for setting the hardware components of the positioner
can only be loaded and transferred using the operator interface and not by means of the
SAMSON memory pen. The memory pen can only be used to load and transfer the setting
data of the positioner.

If you want to use the memory pen to transfer the setting data to the positioner, for example,
first set the selector switch (2, Fig. 2) on the actuator to operating mode 0 = and then in-
sert the memory pen into the jack of the actuator. The associated signal lamp (9) starts to
blink for about 10 seconds to indicate that communication has been established successfully
and that the setting data are being checked.

If the transferred data are considered to be incorrect, corrupt or incompatible, the data trans-
fer is canceled and the signal lamp (9) is not lit continuously. In this case, connect the mem-
ory pen to the PC via the adapter, open the Setting folder of the corresponding Operating
mode folder and then select Upload from Memory Pen in Memory Pen menu of the
TROVIS-VIEW Operator Interface to display and check the data stored in the memory pen.

To activate the control operation with the new setting data, reset the selector switch (2) on the
positioner to operating mode 3.

The setting data can only be transferred for operating mode 3.
Transferring setting data to the positioner in operating modes 1 or 2 is not possible (excep-
tion: unit selection mA/V for input variable and position feedback signal).

Reading the setting data of the positioner is possible for both the memory pen and for the
operator interface from every operating mode. All the setting data of the operating modes
are usually read.

Note: Select Additional settings in the Setting folder to set the travel and closed position of
the control valve when using the memory pen.
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5.1 Downloading data to the positioner

Note: Before you download data from the SAMSON memory pen to the positioner, you must
first mount the actuator onto the control valve as described in section 2.2 and establish the
electrical connections as described in section 3 of the Mounting and Operating Instructions
EB 8331-1 EN.

1. Turn selector switch (2) to operating mode 0 =
(control switched off, see Fig. 3 on page 5)

2. Check if the rated travel indicated on top of the potentiometer gear (12.2) corresponds
with the rated travel of the control valve.

The inscription for rated travel ("Nennhub") is 15 (for 6 to 20 mm travel) on one side or 30
(for 6 to 35 mm travel) on the other side of the potentiometer gear.

If the rated travel indicated on top of the potentiometer gear and hence the mounting
position of the gear (see Fig. 2) does not correspond with the rated travel of the control
valve, pull the gear off the shaft and put it back on again with the other side facing upward,
allowing the mating gear to engage properly.

Make sure that the shaft of the potentiometer (12) is not altered.

Note: Actuators with fail-safe action "actuator stem retracts or extends" are only designed
for rated travel 15 mm. Do not rearrange the gear in this case.

3. Switch on auxiliary power.
4. Plug the SAMSON memory pen into the jack (11) of the positioner board and wait until

the signal lamp (9) stops blinking and remains illuminated.
5. If you want to use the travel value and the closed position of the control valve indicated in

Additional settings of the Setting subfolder, initialize the travel calibration by activating
the travel calibration button (4).
If, however, this is not the case, disconnect the memory pen from the jack, set the selector
switch (2) to operating mode 3 and perform the travel calibration according to
section 4.3 of the Mounting and Operating Instructions EB 8331-1 EN.

26 EB 8331-2 EN

SAMSON memory pen



CAUTION!
The automatic travel calibration lasts approximately twice as long as the actuator's
transit time. During this, the valve moves out of its present position. Perform the travel
calibration on the test bench or when the shut-off valves in the plant are closed.

After activating the travel calibration button (4), both signal lamps (8 and 9) remain
illuminated at the same time to indicate the beginning of the travel calibration. The actuator
stem extends as far as the closed position of the valve.
The mounting position of the potentiometer gear (12.2) is determined automatically and sig-
nalized by the illumination of the signal lamp (8) for 6 to 35 mm travel and the signal lamp
(9) for 6 to 20 mm travel.
The actuator stem retracts as far as the open position (maximum travel). When the maximum
travel position is reached, the travel calibration has been completed. The actuator starts its
control operation and the actuator stem moves to the valve position determined by the refer-
ence variable.

CAUTION!
If one signal lamp starts to blink slowly after the travel calibration button has been activated
and the actuator stem has extended as far as the closed position, the potentiometer (12) has
been wrongly positioned and must be readjusted manually.
However, do not alter the potentiometer until the closed position is actually reached. The
closed position is indicated by the associated limit contact located on the board and
activated by the tag. To proceed, use a screwdriver to turn the shaft of the potentiometer
gradually clockwise or counterclockwise until the signal lamp stops blinking and remains illu-
minated. Turn the screwdriver counterclockwise in accordance with the symbols (7) if the up-
per signal lamp (8) blinks and turn it clockwise if the lower signal lamp (9) blinks.
The travel calibration does not continue until both signal lamps are lit at the same time.

Note: If both signal lamps start to blink at the same time during the travel calibration, discon-
nect the memory pen from the jack and cancel the calibration by pressing the travel calibra-
tion button.
Recheck the mounting position of the potentiometer gear (12.2) and/or the travel value indi-
cated in Additional settings of the Setting folder.
If there is no travel movement during the calibration (due to a loose or missing potentiometer
gear, for example), both signal lamps blink in alternating sequence. In this case, cancel the
travel calibration by pressing the travel calibration button (4), remedy the error and restart
the calibration by pressing the travel calibration button (4) again.
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6. Disconnect the memory pen from the jack.
7. Set the selector switch (2) to operating mode 3.

Note: The travel calibration only needs to be performed once to start up the valve.

5.2 Uploading data to the memory pen

1. Plug the SAMSON memory pen into the jack of the positioner board and wait until the
signal lamp (9) stops blinking and is then lit continuously.

2. Disconnect the SAMSON memory pen from the jack (11).

The setting data of the positioner is stored in the memory pen and can be transferred to
other actuators or can be downloaded to the PC.

Note: You can only transfer the setting data from the positioner to the SAMSON memory
pen if you have selected one of the operating modes 1, 2 or 3!
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Principle of operation (Fig. 3)
The pressure-tight actuator housing (1) also serves as oil reser-
voir and incorporates the cylinder housing (2), cylinder (5.1) 
and piston, motor (6.1), pump (6.2) and solenoid pilot valves 
(6.4). The required electric lines are oil-tight and pressure-tight 
and lead from the terminal box (3) to the actuator housing.
The oil pump (6.2) driven by the motor (6.1) feeds compressed 
oil to the corresponding cylinder chamber over the check valve 
(6.3) and pilot valve (6.4). The solenoid valves are closed in 
the de-energized state. They open when the controller issues 
a signal.
Depending on the version, the actuators are equipped without 
compression springs or with one or two compression springs 
(5.10, 5.11). These springs are used to return the actuator to 
its fail-safe position.
The motor is controlled by a relay in its electronics section. The 
relay is directly connected to the power supply. Therefore, the 
contacts of the controller are subjected to a load of maximum 
two solenoid valves, while the electronics section of the motor is 
only subjected to a low load.
When reaching an end position or when the nominal actuating 
force is exceeded due to external forces, the force-dependent 
switches (4.3) or (4.4) deactivate the motor.
CAUTION: Do not open housing cover (1.1)! The hydraulic 
equipment does not need any maintenance and an oil change 
is not necessary.
Versions with fail-safe action have a spring return mechanism 
and an additional safety solenoid valve which opens when the 
power supply is interrupted, reducing the pressure on the cyl-
inder chamber. In this case, electric override is not possible.

Override
The actuators are fitted with optionally an electric or mechani-
cal override.
Versions with fail-safe action are supplied only with electric 
override.
Electric override · There are two pushbuttons on the terminal 
box (3). Any travel position can be reached independent of the 
control signal.
After the pushbutton is released, the actuator reacts again ac-
cording to the controller signal. The control signal can be inter-
rupted by opening the isolator terminal (81 in Figs. 4 to 6).
Mechanical override · The release button on the top of the 
actuator housing must be activated. An Allen key (SW 24) can 
be used for adjustment. As soon as the button is released, the 
actuator reacts again according to the controller signal.

Additional electrical equipment
All the electrical equipment can be accessed in the terminal box 
(3). Table 2 shows the maximum amount of equipment.

3.1

3

5.2

5.11

5.10

4.3 4.4

1

1.1

6.4

6.3

6.2

6.1

5.1

2

1 Actuator housing and  
 oil reservoir

5.1 Cylinder
5.2 Piston

1.1 Housing cover 5.10 Compression spring
2 Cylinder housing 5.11 Compression spring
3 Terminal box 6.1 Motor
3.1 Cover 6.2 Oil pump
4.3 Limit switch (extending) 6.3 Check valve
4.4 Limit switch (retracting) 6.4 Pilot valve

Fig. 3: Functional diagram of Type 3274 Actuator

Positioner · The positioner compares the controller signal to 
the signal issued by a resistance transmitter. This signal is pro-
portional to the travel. The output variable produced by the 
positioner is a three-point stepping control signal.
Zero and span for normal and split-range operation are adjust-
able within a broad range.
The operating direction (increasing/increasing or increasing/
decreasing) can be selected. An external NO contact can be 
used to reach the end position "retracted" or "extended". This 
does not affect the fail-safe function. The positioner has an ad-
ditional output for valve position feedback.
Position transmitter · Output signal 0/2 to 10 V or 0/4 to 
20 mA with 0 to 1000 Ω resistance transmitter for versions with 
three-point stepping signal.
Resistance transmitter · Actuators can be equipped with one 
or two resistance transmitters. Versions with a positioner re-
quire a resistance transmitter for valve position feedback to the 
positioner.
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Electric limit contacts · Actuators can be equipped with maxi-
mum three overridable electric or inductive limit contacts on 
request. The limit contacts are activated over continuously ad-
justable cam disks.
Heating resistor · Heating the hydraulic oil extends the lower 
temperature range.

The heating resistor is not protected by the internal fuse. We 
recommend using an external fuse to match the power consump-
tion data indicated on the nameplate.
Refer to the instructions for mounting positions in the Mounting 
and Operating Instructions EB 8340 EN.

Table 1: Technical data

Actuator Type 3274- -11 -12 -13 -14 -15 -16 -17 -18 -21 -22 -23

Version with override Electric Mechanical Electric

Fail-safe action
Without

With

Operating 
direction

Extends Retracts Extends

Rated travel 15 or 30 mm travel

Transit time for rated travel, approx.  60 s for 15 mm; 120 s for 30 mm 
 60 s for 30 mm (not for actuators with 24 V power supply)

Stroking speed for fail-safe 
action [mm/s]

Standard
–

1 1 1.3

Optional 3.3 3.3 5

Actuating force 
(N) with travel

15 mm 
stem

Retracts 2100 500 4300 500 2100 500 4300 500 2100 1800 500

Extends 2000 3400 4300 7700 2000 3400 4300 7700 2000 2300 3400

30 mm 
stem

Retracts 2100 500 4300 500 2100 500 4300 500 2100 1800 500

Extends 1800 3000 4300 7300 1800 3000 4300 7300 1800 2100 3000

Power supply 230 V, 110 V, 24 V; 50 or 60 Hz (both ±10 %)

Power consumption with power supply  24 V, 110 V, 230 V/50 Hz
 24 V, 110 V, 230 V/60 Hz
110 V, 230 V/50 Hz with faster motor
110 V, 230 V/60 Hz with faster motor
Positioner

 90 VA
 110 VA
 150 VA
 185 VA
 3 VA

Permissible ambient temperature –10 to +60 °C 
Extended range (with heating resistor): –35 to +60 °C

Permissible storage temperature –25 to +70 °C

Degree of protection IP 65 according to EN 60529

Duty type Intermittent periodic duty with starting (S4) according to EN 60034-1 with 50 % on-time

Installation Central attachment M30x1.5 · Special version for Type 3214 Valve, DN 150 to 250

Weight kg (approx.) 12 15 12

Additional electrical equipment

Electric 
positioner

Power supply 230 V, 110 V, 24 V; 50 or 60 Hz (both ±10 %)

Control signal 0 to 20 mA, 4 to 20 mA (Ri = 50 Ω) · 0 to 10 V, 2 to 10 V (Ri = 10 kΩ)

Zero shift  0 to 100 %

Change of range 30 to 100 %

Output (feedback) 0/4 to 20 mA, R ≤ 200 Ω · 0/2 to 10 V, R ≥ 2 kΩ

Resistance transmitters 
(other ranges on request)

0 to 1000 Ω, 0 to 200 Ω, 0 to 100 Ω, 0 to 275 Ω, 0 to 138 Ω 
(when the rated travel is at 80 % of its final value); permissible load 0.5 W

Electric limit contacts Maximum three separately adjustable limit contacts (see Table 2)

Permissible load 250 V~, 5 A

Inductive limit contacts SJ2-N proximity switch

Control circuit Values according to downstream transistor relay (not included in delivery)

Heating resistor, approx. 45 W With thermostat, activated at approx. –10 °C, deactivated at approx. 0 °C
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Table 3: Materials

Housing and housing 
cover Die-cast aluminum, plastic-coated

Cylinder Hydraulic cylinder tube

Piston Steel/NBR combination

Piston rod C45, hard chrome-plated

Actuator stem 1.4104

Hydraulic oil Special HLP, silicone-free

Electrical connection (see Fig. 4 to Fig. 6)
Figs. 4 and 6 schematically illustrate the different means of con-
nection, depending on how the version is equipped. The electric 
limit contacts are provided with screwed connections. They are 
connected directly, not over the terminal block.
Especially for 24 V actuators, lines with a sufficiently large cross-
section must be laid in order to guarantee that the permissible 
voltage tolerances of ±10 % are kept.
The heating resistor is connected without additional terminals 
to L and N in the circuit.

Table 2: Additional electrical equipment

Accessories Max. equipment combination (arranged by columns)

Positioner • • – – – – – –

Position transmitter – – • • – – – –

Resistance transmitter 1 1000 Ω 1) 1000 Ω 1) 1000 Ω 1) 1000 Ω 1) • • – –

Resistance transmitter 2 • • • • • • – –

Electric limit contact 1 – – – – – – • •

Electric limit contact 2 • – • – • – • –

Electric limit contact 3 • – • – • – • –

Inductive limit contact 1 – • – • – • – •

Inductive limit contact 2 – • – • – • – •

1) Required for position feedback for positioner/position transmitter
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Connections
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Fig. 5: Circuit diagram for actuators with positioners
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Type 3274-... Actuator with mechanical override Type 3274-... Actuator with electric override

Ordering text
Type 3274-... Electrohydraulic Actuator
Rated travel  15/30 mm

Fail-safe action (only available with electric override)
Operating direction  Stem extends or retracts
Power supply  230/110/24 V; 50/60 Hz 
Version for Type 3214 Valves, DN 150 to 250, if needed.

Additional electrical equipment (see Table 2)
Positioner
Input signal  0/2 to 10 V or 0/4 to 20 mA
Position transmitter  0/2 to 10 V or 0/4 to 20 mA
Resistance transmitter  0 to 1000 Ω
  0 to ... Ω
Limit contacts  Electric/inductive
Heating resistor for wider temperature range
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9.7 Flow and Pressure Sensors 

Refer to Yokogawa User’s Manual 
AXFA14G/C 
Magnetic Flowmeter Remote Converter 
[Hardware Edition/Software Edition] 
AXF 
Magnetic Flowmeter 
Integral Flowmeter 
[Software Edition] IM 01E20C02-01E  
 
Refer to Yokogawa User’s Manual 
Model DY 
Vortex Flowmeter 
(Integral Type, Remote Type) 
Model DYA 
Vortex Flow Converter 
(Remote Type) IM 1F6A0-01E 
 
Refer to Yokogawa User’s Manual 
EJX510A and EJX530A 
Absolute and Gauge 
Pressure Transmitter 
GS 01C25F01-01EN 
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  INSPECTION TEST PLANS 10
 

10.1 Testing Data 
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  COMMISSIONING 11
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11.1  Refer to Commissioning Report 



NEP SOLAR Pty Ltd | Unit 20, 14 Jubilee Ave | Warriewood NSW 2102 | Australia 

 www.nep-solar.com 

Polytrough 1200 Commissioning Report 

Project: UTS FEIT Solar Field 

Client: Nilsen 

Date: 19/06/14 

Inspection and testing conducted by: Johan Dreyer & James Yorston 

Solar Field Items 

Item Description  Field  C1  C2  C3  C4  Comment 

Collector Installation 
Complete 

       

Pressure test field circuit 
  

15 Bar for 24hr (Max operating 
pressure 10 bar) 

PRV installed 
   

Between C1 & C2 and C3 & C4. Setting: 
15 bar 

Temperature Sensors 
correct 



Movement limit set (Park)         Proximity switch limits rotation 

Movement limit set (Rev 
Park) 

       
Proximity switch limits rotation 

Wind Speed & Direction 
Sensors 



Sun Sensor  
Control System     Incorporated into EIF Plant control 

Collector Parameter Settings 

Parameter Description  C1  C2  C3  C4  Comment 

Park Angle  140  140  140  140  Degrees  

Reverse Park Angle  ‐90  ‐90  ‐90  ‐90  Degrees 

Cleaning Angle  30  30  30  30  Degrees 

Max Limit Angle  155  155  155  155  Degrees 

Min Limit Angle ‐95  ‐95  ‐95  ‐95  Degrees 

Outlet Temp Trip  170  170  170  170  oC 

Outlet Temp Ok  165  165  165  165  oC 

Inclinometer Offset  93.35  91.30 92.50 91.25 Degrees 

Trough Axis Alignment  90  90  ‐90  ‐90  Degrees, with respect to North 











NEP SOLAR Pty Ltd | Unit 20, 14 Jubilee Ave | Warriewood NSW 2102 | Australia 

 www.nep-solar.com 

Operational Control Tests 

1. Local Control feature from roof

Test Description  Field  C1  C2  C3  C4  Comment 

Local Control from push 
button box key switch       

Key switch required to ensure 
operation by authorised personnel 
only. 

Pushbutton Clockwise 
       

Hold down button, 10sec slow move 
then faster 

Pushbutton Counter 
Clockwise 

       
Hold down button, 10sec slow move 
then faster 

2. Manual Control from HMI PC

PC User access Level: ENGINEER 

Test Description  Field  C1  C2  C3  C4  Comment 

Collector Movement          

Tracking        
Offset Tracking          

Stop          

Park          

Reverse Park          

Cleaning          

Hold        
Local Control          

3. Automated control from PLC

Test Description  Field  C1  C2  C3  C4  Comment 

Over temperature control             

Tracking Sun  
Offset Tracking  
High Wind Park     Simulated high wind input to PLC 

Field control on sun 
threshold    

Field starts and stops automatically 
based on availability of sunshine as 
sensed by sensor. 

Automatic operation on 
request for temperature 
setpoint . 

  
System will operate to achieve 
requested setpoint. 



NEP SOLAR Pty Ltd | Unit 20, 14 Jubilee Ave | Warriewood NSW 2102 | Australia 

 www.nep-solar.com 

This commissioning report has been prepared by NEP Solar Pty Ltd for Nilsen covering the supply and 

installation of 4 Standard PolyTrough 1200 B Collectors for UTS FEIT Building Broadway (offer Rev 3 / 

26.09.2012) 

James Yorston 

Project Engineer 

Johan Dreyer 

Director 
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 WARRANTIES AND GUARANTEES 12
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12.1 Deed Poll Warranty 
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12.2 Suppliers Warranty 

Component Qty Model Warranty 

Solar Field 4 NEP Solar PolyTrough 1200 24 months from delivery 

ORC 1 Eneftech Enefcogen Green 10kW 12 months from delivery 

Chiller 1 Pink PC19 24 months from delivery 

Buffer tank 1 Automatic Heating Thermax 12 months from delivery 

Expansion and 
pressurisation 
system 

1 Automatic Heating 12 months from delivery 

Solar field pump 1 Grundfos CRIE 5-5 3 years from delivery 

Distribution pump 1 Grundfos CRIE 5-4 3 years from delivery 

Hot water/heat dump 
pump 

1 Grundfos CRE 15-02 2 years from delivery 

Condenser/re-
cooling pump 

2 Grundfos  CRE 15-03 2 years from delivery 

Domestic hot water 
pump 

2 Grundfos  CRE 15-02 2 years from delivery 

Chilled water pump 2 Grundfos  CRE 15-02 2 years from delivery 

Hot water/heat dump 
heat exchanger 

1 Alfa Laval CB30 - 24H 12 months from delivery 

DHW heat 
exchanger 

1 Alfa Laval M6–FG – 27 12 months from delivery 

CHW heat 
exchanger 

1 Alfa Laval M6–FG – 43 12 months from delivery 

3-way bypass and 
diverting valves 

10 Samson V2001 
36 months from delivery and 
24 Months from installation 
(Samson). 

Instruments 

11 Yokogawa 

12 months from delivery 

flow meters 

1 Yokogawa 

pressure sensors 

35 Temperature sensors 

ECE Fast 

Pressure gauges 

Control system PLC 1 Yokogawa Stardom PLC 
18 months from delivery 

12 months from installation 

Control system PC 1 
FASTTOOLS SCADA and HMI on 
PC 

12 months from delivery 

Electrical system 1 
Cabinets by Weidmuller (including 
components) 

12 months from delivery 
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AUTOMATIC HEATING PTY LTD 
WARRANTY 

Automatic Heating Pty Ltd (ACN 135 201 955) ("Automatic Heating") provides the following warranty in relation to its goods 
and services. 

The benefits of this warranty are in addition to any rights and remedies imposed by Australian State and Federal legislation 
that cannot be excluded.  Nothing in this warranty is to be interpreted as excluding, restricting or modifying any State or 
Federal legislation applicable to the supply of goods and services which cannot be excluded, restricted or modified. 

Warranty 

Automatic Heating warrants that, subject to the exclusions below: 
(a) all goods sold have a twelve (12) month warranty against defects in materials and workmanship from the date of 

purchase (“Goods Warranty”). 
(b) all services performed have a one (1) month warranty against any defects in workmanship from the date of the 

provision of the service ("Service Warranty") 

The Goods Warranty and Service Warranty will not apply to goods rendered defective as a result of: 
(a) deliberate or accidental damage; 
(b) fair wear and tear; 
(c) negligent use or use for a purpose other than which the goods were designed, including but not limited to: 

(i) inappropriate site conditions;  
(ii) incorrect voltage; or 
(iii) voltage supply problems; 
(iv) tampering; 
(v) incorrect water treatment 
(vi) improper installation, handling, use, operation, or storage; or 
(vii) due to any other causes outside of Automatic Heating's control. 

(d) the Customer's failure to maintain the goods. 
(e) exposure to abnormal conditions including environment, temperature, fire, water, humidity, pressure, stress or similar. 

Warranty Claims 

If a fault covered by warranty occurs, the Customer must: 
(a) give Automatic Heating written details (to the contact address specified on the front of this document) of any defect in 

the goods or provision of the services together with documentary proof of the date of purchase and date of installation 
of end user of the goods within 30 days of identifying the defect; 

(b) return the defective goods to Automatic Heating or allow Automatic Heating or its employees or agents to inspect the 
goods; and 

(c) provide any information requested by Automatic Heating in relation to the goods, installation of the goods or provision of 
the services. 

The Customer must make the goods available to Automatic Heating or its authorised repair agent for inspection and testing.  If 
such inspection and testing finds no defect in the goods, the Customer must pay Automatic Heating's usual cost of service 
work and testing. 

The Customer must bear the cost of transporting any goods to Automatic Heating or its authorised repair agent to make the 
claim, and all insurance of the goods. 

Automatic Heating reserves the right to replace defective parts of the goods with parts and components of similar quality, 
grade and composition where an identical part or component is not available. 

Goods presented for repair may be replaced by refurbished goods of the same type rather than being repaired.  Refurbished 
parts may be used to repair the goods. 

Any defects which occur beyond the Goods Warranty or Service Warranty period will be covered in a separate Maintenance 
Agreement. 

Limitations 

The repair or replacement of the goods and resupply of the services is the absolute limit of Automatic Heating's liability under 
this express warranty. 

Automatic Heating makes no express warranties or representations other than set out in this warranty. 

Contact 

Automatic Heating Pty Ltd 
51 Assembly Drive, Tullamarine 3043 
Ph:  (03) 9330 3300 Fax:  (03) 9310 5655 
Email:  sales@automaticheating.com.au 



From: Jeremy Plaisted
To: Johan Dreyer
Subject: RE: Warranty Statement
Date: Thursday, 10 July 2014 1:28:44 PM
Attachments: image001.png

image002.png

Johan,
 
We can confirm that Grundfos offer a warranty of 24 months for CRE pumps, and 36 months for the
CRIE pumps.
 
The Expansion System and Buffer Tank is covered by the Automatic Heating Warranty statement as
sent to you previously, which is for 12 months.
 
 Kind Regards,
 
Jeremy Plaisted | Estimating Manager

 

 
 Automatic Heating Pty Ltd
 67 Gateway Boulevard Epping VIC 3076 Australia | W www.automaticheating.com.au
 P + 613 9330 3300 | F + 613 9310 5655 | E jeremy@automaticheating.com.au
 
This email and any attachments with it are confidential,  may be subject  to copyright  and are intended solely for the use of the addressee.  If you are not the intended
recipient, you must not copy, retain or distribute it or take any action in reliance on it.  If you have received this  email in error, please notify us and destroy the original
transmission.
Please consider the environment before  printing this  e-mail.

 

     Click here to view our Product Overview brochure
 
 
 

From: Johan Dreyer [mailto:johan.dreyer@nep-solar.com] 
Sent: Wednesday, 9 July 2014 3:36 PM
To: Jeremy Plaisted
Subject: RE: Warranty Statement
 
Jeremy,
Based on  previous information we have advised the client that the CRIE pumps carry a 36m
warranty, the CRE pumps a 24m warranty, the expansion system and buffer tank a 12m warranty.
Your warranty statement needs to state that please.
 
 
Thanks,
Johan
 

mailto:Jeremy@automaticheating.com.au
mailto:johan.dreyer@nep-solar.com
http://www.automaticheating.com.au/
http://www.automaticheating.com.au/
mailto:jeremy@automaticheating.com.au
http://www.automaticheating.com.au/
http://6ba380c935abda06cab7-418afa761b580c96c1e62c70e6cdb034.r80.cf2.rackcdn.com/AH%20Product%20Overview%20Brochure.pdf

AutomaticHeating
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ABN 23 614 435 591 

212 RAILWAY TERRACE (PO BOX 198) GUILDFORD NSW 2161 

PH: (02) 9682 7277 - FAX: (02) 9682 7062 
 

Q:\Quotes\EA\16323 - UTS Solar Warranty Statement - NEP Solar.docx Page 1 

Thursday, 10 July 2014 
 
NEP Solar 
Unit 20/14 Jubilee Ave 
WARRIEWOOD NSW 2102 
 
Att: Johan Dreyer 
 
Dear Johan, 
 
This letter confirms that CMG Contracting shall warrant their workmanship and materials for a period of 12 
months effective immediately. 
 
Trusting the above meets with your approval and if you require any additional information please call me on 
9682 7277 or 0418 606 224. 
 
Regards, 

 
Erich Anderson 
CMG Contracting 
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1. DEFINITIONS  
1.1 In these Terms: 

(a) "ACL" means the Australian Consumer Law Schedule of the Competition and 
Consumer Act; 

(b) "Agreement" means any agreement for the provision of goods or services by 
the Company to the Buyer; 

(c) "Buyer" means the person, jointly and severally if more than one, acquiring 
goods or services from the Company; 

(d) "Company" means Electro Chemical Engineering Pty Ltd trading as ECEFast 
or Instrument Warehouse or Engineering & Thermal Supplies; 

(e) "consumer" is as defined in the ACL and in determining if the Buyer is a 
consumer, the determination is made if Buyer is a consumer under the 
Agreement; 

(f) "goods" means goods supplied by the Company to the Buyer; 
(g) "GST" means the Goods and Services tax as defined in A New Tax System 

(Goods and Services Tax) Act 1999 as amended; 
(h) "services" means services supplied by the Company to the Buyer; and 
(i) "Terms" means these Conditions of Sale. 

 
2. GENERAL  
2.1 All goods and services are supplied by the Company subject to these Terms, which 

supersede any earlier sets of terms and conditions appearing in catalogues or 
elsewhere and which shall override any terms or conditions stipulated, incorporated 
or referred to by the Buyer, whether in the order or in any negotiations. 

2.2 The relaxation or failure to enforce any of the Terms by the Company on any 
occasion shall not be construed as a waiver of any of the Company's rights. 

2.3 The Company may vary or amend these Terms by written notice to the Buyer at 
any time.  Any variation of these Terms must be confirmed in writing by the 
Company and will not otherwise be valid. 

2.4 No order shall be deemed to have been accepted by the Company unless it is 
accepted by the Company in writing. 

2.5 The Company has absolute discretion to refuse to accept any order from the Buyer. 
 
3. PRICES  
3.1 All prices are subject to change without notice. All orders are accepted by the 

Company on the condition that they will be invoiced at prices at the time of order 
subject to any agreed escalation. All prices will be inclusive of GST and any other 
taxes or duties imposed on or in relation to the goods and services except where 
otherwise stated.  

3.2 Unless otherwise stated, prices are ex works. Where the Buyer requires freight to 
be prepaid, then all such expenses will be charged to the Buyer's account at cost. 

3.3 All prices shown in published catalogues or price lists are recommended selling 
prices only and there is no obligation on the part of any reseller to maintain the 
same prices. 

3.4 Any quotation includes only such goods and services as are specified therein. 
3.5 Goods offered ex stock are subject to prior sale. 
3.6 Any quotation, if not previously withdrawn, will be valid for any order made 

pursuant to it within 30 days of its date and will be an invitation to treat only. 
(Validity of Proposal) 

3.7 No discounts shall apply unless these are confirmed in writing. 
3.8 If the Buyer requests any variation to the Terms, the Company may increase the 

price to account for the variation. 
3.9 Where there is any change in the costs incurred by the Company in relation to 

goods or services, the Buyer may vary its price to take account of any such 
change, by notifying the Buyer. 

 
4. GST  
4.1 All prices quoted will include GST unless stated. A tax invoice will be supplied in 

the approved format.  
 
5. PAYMENT  
5.1 Terms of payment are strictly nett cash with order unless a credit account has been 

established with and approved by the Company.  
5.2 Where a credit account has been established with the Company, payment must be 

made within 30 days of date of the Company's tax invoice.  
5.3 The Company reserves the right at its complete discretion to refuse to establish a 

credit account for any Buyer, to refuse credit to any Buyer notwithstanding that a 
credit account may already have been established and to withdraw established 
credit account facilities.  

5.4 Payment terms may be revoked or amended at the Company's sole discretion 
immediately upon giving the Buyer written notice. 

5.5 The time for payment is of the essence. 
5.6 lf the Buyer defaults in any payment on the due date (time being of the essence) or 

is otherwise in breach of any of these Terms, or (being a company) enters into 
liquidation (whether compulsory or voluntary) or has a receiver or manager 
appointed of the whole or any part of its business or undertaking, or if distress or 
execution is levied or threatened upon any of the Buyer's property, then in any 
such case and without prejudice to any other rights, the Company may have, the 
Company: 
(a) may charge the Buyer interest on any sum due at the prevailing rate 

pursuant to the Penalty Interest Rates Act 1983 (Vic) plus 4 per cent for the 
period from the due date until the date of payment in full; 

(b) may charge the Buyer for, and the Buyer must indemnify the Company from, 
all costs and expenses (including without limitation all legal costs and 
expenses) incurred by it resulting from the default or in taking action to 
enforce compliance with the Terms or to recover any goods; 

(c) shall be entitled to suspend all further deliveries to the Buyer until the default 
is made good or to refuse to deliver any further goods to the Buyer; or 

(d) by written notice to the Buyer, terminate any uncompleted contract with the 
Buyer. 

 
6. PASSING OF PROPERTY 
6.1 Until the Company receives full payment in cleared funds for all goods and services 

supplied by it to the Buyer, as well as all other amounts owing to the Company by 
the Buyer: 
(a) title and property in all goods remain vested in the Company and do not pass 

to the Buyer;  
(b) the Buyer must hold the goods as fiduciary bailee and agent for the 

Company; 
(c) the Buyer must keep the goods separate from its goods and maintain the 

Company's labelling and packaging; 
(d) the Buyer must hold the proceeds of sale of the goods on trust for the 

Company in a separate account however failure to do so will not affect the 
Buyer's obligation to deal with the proceeds as trustee; 

(e) the Company may without notice, enter any premises where it suspects the 
goods are and remove them, notwithstanding that they may have been 
attached to other goods not the property of the Company, and for this 
purpose the Buyer irrevocably licences the Company to enter such premises 
and also indemnifies the Company from and against all costs, claims, 
demands or actions by any party arising from such action. 

 
7. PERSONAL PROPERTY SECURITIES ACT 
7.1 Notwithstanding anything to the contrary contained in these Terms, the PPSA 

applies to these Terms. 
7.2 For the purposes of the PPSA: 

(a) terms used in this clause 7 that are defined in the PPSA have the same 
meaning as in the PPSA; 

(b) these Terms are a security agreement and the Company has a Purchase 
Money Security Interest in all present and future goods supplied by the 
Company to the Buyer and the proceeds of the goods; 

(c) the security interest is a continuing interest irrespective of whether there are 
monies or obligations owing by the Buyer at any particular time; and 

(d) the Buyer must do whatever is necessary in order to give a valid security 
interest over the goods and their proceeds which is able to be registered by 
the Company on the Personal Property Securities Register. 

7.3 The security interest arising under this clause 7 attaches to the goods when the 
goods are collected or dispatched from the Company's premises and not at any 
later time. 

7.4 Where permitted by the PPSA, the Buyer waives any rights to receive the 
notifications, verifications, disclosures or other documentation specified under 
sections 95, 118, 121(4), 130, 132(3)(d), 132(4), 135 and 157 of the PPSA. 

7.5 The Company and the Buyer agree to contract out of and nothing in the provisions 
of sections 96, 125, 129, 142 and 143 of the PPSA will apply to these Terms. 

7.6 To the extent permitted by the PPSA, the Buyer agrees that: 
(a) the provisions of Chapter 4 of the PPSA which are for the benefit of the 

Buyer or which place obligations on the Company will apply only to the 
extent that they are mandatory or the Company agrees to their application in 
writing; and 

(b) where the Company has rights in addition to those in Chapter 4 of the PPSA, 
those rights will continue to apply. 

7.7 The Buyer must immediately upon the Company's request: 
(a) do all things and execute all documents necessary to give effect to the 

security interest created under this Agreement; and 
(b) procure from any person considered by the Company to be relevant to its 

security position such agreements and waivers (including as equivalent to 
those above) as the Company may at any time require. 

7.8 The Company may allocate amounts received from the Buyer in any manner the 
Company determines, including in any manner required to preserve any Purchase 
Money Security Interest it has in goods supplied by the Company. 

 
8. RISK AND INSURANCE 
8.1 The risk in the goods and all insurance responsibility for theft, damage or otherwise 

will pass to the Buyer immediately on the goods being delivered to the Buyer or 
taken from the Company’s premises. 

8.2 The goods are sold to the Buyer on the basis that the Buyer has obtained all 
necessary licenses or permits under all relevant laws and regulations in relation to 
the goods. 

8.3 The Buyer assumes all risk and liability for loss, damage or injury to persons or to 
property of the Buyer, or third parties arising out of the use, installation or 
possession of any of the goods sold by the Company, unless recoverable from the 
Company on the failure of any statutory guarantee under the ACL. 

 
9. DELIVERY  
9.1 Any time or date quoted by the Company for delivery is an estimate only. Whilst 

every endeavour will be made to meet an estimated time for delivery the Company 
shall not be liable to make good any damage or loss whether arising directly or 
indirectly out of delay in delivery.  

9.2 If the Company cannot complete the services by any estimated date, it will 
complete the services within a reasonable time. 

9.3 The Buyer is responsible for all costs associated with delivery, including freight, 
insurance and other charges arising from the point of dispatch of the goods to the 
Buyer to the point of delivery. 
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9.4 The Company may make part delivery of goods or provision of services and the 
Company may invoice the Buyer for the goods or services provided. 

9.5 The Buyer indemnifies the Company against any loss or damage suffered by the 
Buyer, its sub-contractors or employees as a result of delivery, except where the 
Buyer is a consumer and the Company has not used due care and skill. 

9.6 If delivery is attempted and is unable to be completed, the Buyer is deemed to have 
taken delivery of the goods. The Buyer is liable for storage charges payable 
monthly on demand. 

9.7 If agreed that the Buyer will collect the goods: 
(a) the Buyer must collect the goods with 7 days of being advised they are 

ready; 
(b) if the Buyer does not collect the goods within 7 days, the Buyer is deemed to 

have taken delivery of the goods and is liable for storage charges payable 
monthly on demand. 

9.8 Non-delivery within 7 days of the date of dispatch must be reported immediately in 
writing to the Company.  

 
10. INSPECTION  
10.1 When the Buyer examines the goods before delivery is effected, the Buyer shall 

have no further right to inspect on arrival, other than to notify the Company of any 
loss or damage in transit.  

10.2 When the goods are delivered to the Buyer without any previous examination, the 
Buyer shall inspect the goods immediately on arrival and shall within 7 days of such 
inspection give written notice to the Company, of any matter or thing, by reason of 
which he may allege that the goods are not in accordance with the Terms and the 
order. lf the Buyer shall fail to give such notice, the goods shall be deemed to be in 
all respects in accordance with the Terms and the order and the Buyer shall be 
bound to accept and pay for them accordingly. Goods shall not be returned without 
authority from the Company. 

 
11. WARRANTY  
11.1 Our goods come with guarantees that cannot be excluded under the Australian 

Consumer Law. You are entitled to a replacement or refund for a major failure and 
for compensation for any other reasonably foreseeable loss or damage.  You are 
also entitled to have the goods repaired or replaced if the goods fail to be of 
acceptable quality and the failure does not amount to a major failure. 

11.2 Subject to the exclusions and limitations set out below, all goods which are the 
Company's own or the Company's principals manufacture are guaranteed against 
faulty workmanship, materials or design for a period of twelve (12) months from the 
date of dispatch.  

11.3 If a defect covered by this warranty appears in the goods before the end of the 
warranty period and the Company finds the goods to be defective in materials or 
workmanship, the company will either replace or repair the goods or the defective 
part of the goods free of charge. 

11.4 The Company reserves the right to replace defective parts of the goods with parts 
and components of similar quality, grade and composition where an identical part 
or component is not available. 

11.5 Goods presented for repair may be replaced by refurbished goods of the same time 
rather than being repaired.  Refurbished parts may be used to repair the goods. 

11.6 If a fault covered by warranty occurs, the Buyer must first contact the Company at 
the address listed in these Terms. 

11.7 Any warranty claim must be accompanied by proof of purchase, and full details of 
the alleged defect. 

11.8 Prior to accepting any warranty claim, the Company is permitted to inspect the 
defect. 

11.9 The Buyer must bear the cost of the defective parts being returned into the 
Company's store.  

11.10 Any repairs will be covered by a 60 day warranty covering only the parts replaced. 
Failure of other parts which affect functionality will not be covered. 

11.11 Any unauthorised repairs or alterations to the equipment shall invalidate that 
warranty. In the case of goods not of the manufacture of the Company or its 
principals, the Company undertakes that it will, if requested in writing by the Buyer, 
make all reasonable endeavour in assisting the Buyer in obtaining from the 
manufacturer the benefit of any guarantee or warranty which the manufacturer may 
have expressly given as to the quality or fitness for any purpose of the goods, 
except as may otherwise be provided for by law.   

11.12 The benefits of this warranty are in addition to any rights and remedies imposed by 
Australian State and Federal legislation that cannot be excluded.  Nothing in this 
warranty is to be interpreted as excluding, restricting or modifying any State or 
Federal legislation applicable to the supply of goods and services which cannot be 
excluded, restricted or modified. 

 
12. LIABILITY  
12.1 Except as the Terms specifically state, or as contained in any express warranty 

provided in relation to the goods or services, the Agreement does not include by 
implication any other term, condition or warranty in respect of the quality, 
merchantability, acceptability, fitness for purpose, condition, description, assembly, 
manufacture, design or performance of the goods or services or any contractual 
remedy for their failure. 

12.2 If the Buyer is a consumer, nothing in these Terms restricts, limits or modifies the 
Buyer's rights or remedies against the Company for failure of a statutory guarantee 
under the ACL. 

12.3 If the Buyer on-supplies the goods to a consumer: 
(a) if the goods or services are not of a kind ordinarily acquired for personal, 

domestic or household use or consumption, then the amount specified in 
section 276A(1) of the ACL is the absolute limit of the Company's liability to 
the Buyer; 

(b) otherwise, payment of any amount required under section 274 of the ACL is 
the absolute limit of the Company's liability to the Buyer; 

howsoever arising under or in connection with the sale, installation, use of, storage 
or any other dealings with the goods or services by the Buyer or any third party. 

12.4 If clauses 11.2 or 11.3 do not apply, then other than as stated in the Terms or any 
written warranty statement, the Company is not liable to the Buyer in any way 
arising under or in connection with the sale, installation, use of, storage or any 
other dealings with the goods or services by the Buyer or any third party. 

12.5 The Company is not liable for any indirect or consequential losses or expenses 
suffered by the Buyer or any third party, howsoever caused, including but not 
limited to loss of turnover, profits, business or goodwill or any liability to any other 
party, except to the extent of any liability imposed by the ACL. 

12.6 The Buyer acknowledges that: 
(a) it has not relied on any service involving skill and judgement, or on any 

advice, recommendation, information or assistance provided by the 
Company in relation to the goods or services or their use or application. 

(b) it has not made known, either expressly or by implication, to the Buyer any 
purpose for which it requires the goods or services and it has the sole 
responsibility of satisfying itself that the goods or services are suitable for the 
use of the Buyer. 

12.7 Nothing in the Terms is to be interpreted as excluding, restricting or modifying or 
having the effect of excluding, restricting or modifying the application of any State 
or Federal legislation applicable to the sale of goods or supply of services which 
cannot be excluded, restricted or modified. 

 
13. SPECIAL CONDITIONS  
13.1 *Electrochemical sensors e.g. pH electrodes will be '100% tested before dispatch 

and will only subsequently, be replaced if they, contain visible physical defects, or 
statistic life data is supplied with full details of the application.  Pressure 
transducers will be replaced only if it is clearly shown to f ail due to a defect of 
manufacture. No warranty will be applicable to units subject to overpressure 
demonstrated by open circuit bridge, plastic deformation of the sensor or excessive 
zero shift.  

13.2 Temperature sensors warranty is 90 days limited, due to the unpredictable 
conditions of usage. 

 
14. CREDITS  
14.1 No goods will be accepted for return unless permission is given by the Company in 

writing.  
14.2 No goods purchased as a “special” (specially ordered [eg “indent”] or modified 

away from standard) can be returned unless permission is given by the Company 
in writing. 

14.3 A return will be accepted only if:  
(a) The goods are in an unsoiled, undamaged and re-saleable condition in their 

original package.  
(b) Request is made in writing within 7 days of delivery accompanied by a copy 

of the original delivery docket stating the Company's original invoice number 
and stating the reason for return.  

(c) All charges for freight and handling are to the Buyer's account. 
14.4 If the Buyer is a consumer, nothing in this clause 13 limits any remedy available for 

a failure of the guarantees in sections 56 and 57 of the ACL. 
 
15. CANCELLATION 
15.1 If the Company is unable to deliver or provide the goods or services, then it may 

cancel the Buyer's order (even if it has been accepted) by written notice to the 
Buyer. 

15.2 No purported cancellation or suspension of an order or any part of it by the Buyer is 
binding on the Company once the order has been accepted.  

 
16. FORCE MAJEURE 
16.1 The Company is not liable in any way howsoever arising under the Terms to the 

extent that it is prevented from acting by events beyond its reasonable control 
including, without limitation, industrial disputes, strikes, lockouts, accident, 
breakdown, import or export restrictions, acts of God, acts or threats of terrorism or 
war. If an event of force majeure occurs, the Company may suspend or terminate 
the Terms by written notice to the Buyer. 

 
17. MISCELLANEOUS 
17.1 The law of Victoria from time to time governs the Terms.  The parties agree to the 

non-exclusive jurisdiction of the courts of Victoria, the Federal Court of Australia, 
and of courts entitled to hear appeals from those Courts. 

17.2 The Company’s failure to enforce any of these Terms shall not be construed as a 
waiver of any of the Buyer’s rights. 

17.3 If a clause is unenforceable it must be read down to be enforceable or, if it cannot 
be read down, the term must be severed from the Terms, without affecting the 
enforceability of the remaining terms. 

17.4 A notice must be in writing and handed personally or sent by email, facsimile or 
prepaid mail to the last known address of the addressee.  Notices sent by pre-paid 
post are deemed to be received upon posting.  Notices sent by facsimile or email 
are deemed received on confirmation of successful transmission. 

 
HEAD OFFICE 
Melbourne Gladstone 
26 Business Park Drive 4A, 281 J Hickey Avenue 
Notting Hill VIC 3168 Gladstone QLD 4680 
Ph: 03-9538-8101 Ph: 07-4978-3380 
Fax: 03-9538-8198 Fax: 07-4978-7393 
 
Sydney  Brisbane  
51/5 Inglewood Pl 3/505 Lytton Road 
Baulkham Hills NSW 2153 Morningside QLD 4170 
Ph: 02-8805-7500 Ph: 07-3395-8888 
Fax: 02-8805-7599 Fax: 07-3395-8988 

   
   



 

                                           

                  P.O Box 874 Narellan 2567 

                                 Fax 0246481148| license no 141260C | ABN 68101789584  

                Email: admin@kingandmartinelectrical.com.au |Web: kingandmartinelectrical.com.au 

        10
th
 July 2014 

 

 

King and Martin Electrical agree to warrant all 

workmanship on all installation’s we complete for a period 

of 2 yrs from completion! 

 

We also will replace any faulty equipment supplied as per 

the manufacturer’s warranty. 

 

We will endeavor to respond to any warrantee issue within 

4hrs during business hours. 

 

The above is based on King and Martin Electrical being 

informed within 24hrs of any warrantee claim. 

 

We also require first option to repair/replace any warrantee 

issues. 

 

 

Please call either to report problems 

 

Russell King 0414445066 

 

Grant Mart 0438425607 

 

Regards 

 

Russell King 

Director 

 



 

 

 

 

11 July 2014  

Attention: Mr. Johan Dreyer 

NEP SOLAR 

   

Ref: Warranty  

 

Dear Johan, 

 

Further to your email, Alfa Laval's heat exchangers are covered under warranty for either 12 months 

operation or 18 months from delivery whichever comes first. This covers performance, workmanship 

and defects in materials. Fouling, corrosion and/or freezing are not warranted. 

 

Should you require further information, please don’t hesitate to contact us. 

 

 

Yours faithfully, 

 

 
Karl Ovenden  |  Sales Consultant 

Teralba Industries Pty Ltd 

National Call 1300 20 70 20 

P: +61 (0)2 4629 3000   DDI: +61 (0)2 4629 3016 

F: +61 (0)2 4625 4591   E: karl@teralba.com       www.teralba.com  

 

mailto:karl@teralba.com
http://www.teralba.com/
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1. Definitions 
1.1 “Seller” means Samson Controls Pty Ltd, its successors and assigns or any person acting on behalf of and with the 

authority of Samson Controls Pty Ltd. 
1.2 “Customer” means the person/s buying the Goods as specified in any invoice, document or order, and if there is 

more than one Customer is a reference to each Customer jointly and severally. 
1.3 “Goods” means all Goods or Services supplied by the Seller to the Customer at the Customer’s request from time 

to time (where the context so permits the terms ‘Goods’ or ‘Services’ shall be interchangeable for the other). 
1.4 “Price” means the Price payable for the Goods as agreed between the Seller and the Customer in accordance with 

clause 4 below. 
 
2. Acceptance 
2.1 The Customer is taken to have exclusively accepted and is immediately bound, jointly and severally, by these 

terms and conditions if the Customer places an order for or accepts delivery of the Goods. 
2.2 These terms and conditions may only be amended with the Seller’s consent in writing and shall prevail to the extent 

of any inconsistency with any other document or agreement between the Customer and the Seller. 
 
3. Change in Control 
3.1 The Customer shall give the Seller not less than fourteen (14) days prior written notice of any proposed change of 

ownership of the Customer and/or any other change in the Customer’s details (including but not limited to, changes 
in the Customer’s name, address, contact phone or fax number/s, or business practice). The Customer shall be 
liable for any loss incurred by the Seller as a result of the Customer’s failure to comply with this clause. 

 
4. Price and Payment 
4.1 At the Seller’s sole discretion the Price shall be either: 

(a) as indicated on any invoice provided by the Seller to the Customer; or 
(b) the Seller’s quoted price (subject to clause 4.2) which will be valid for the period stated in the quotation or 

otherwise for a period of thirty (30) days. 
4.2 The Seller reserves the right to change the Price if a variation to the Seller’s quotation is requested. Any variation 

from the plan of scheduled Services or specifications of the Goods (including, but not limited to, any variation as a 
result of fluctuations in currency exchange rates or increases to the Seller in the cost of taxes, levies, changes in 
design, materials and labour or where additional Services are required due to the discovery of hidden or 
unidentifiable difficulties including, but not limited to, limitations to accessing the site, obscured building defects, 
safety considerations, prerequisite work by any third party not being completed) will be charged for on the basis of 
the Seller’s quotation and will be shown as variations on the invoice. 

4.3 At the Seller’s sole discretion a deposit may be required.  
4.4 Time for payment for the Goods being of the essence, the Price will be payable by the Customer on the date/s 

determined by the Seller, which may be: 
(a) thirty (30) days following the end of the month in which a statement is sent (post/email) to the Customer’s 

address or address for notices; 
(b) the date specified on any invoice or other form as being the date for payment; or 
(c) failing any notice to the contrary, the date which is seven (7) days following the date of any invoice given to the 

Customer by the Seller.  
4.5 Payment may be made by cash, cheque, bank cheque, electronic/on-line banking, credit card (plus a surcharge of 

up to three percent (3%) of the Price), or by any other method as agreed to between the Customer and the Seller. 
4.6 Unless otherwise stated the Price does not include GST. In addition to the Price the Customer must pay to the 

Seller an amount equal to any GST the Seller must pay for any supply by the Seller under this or any other 
agreement for the sale of the Goods. The Customer must pay GST, without deduction or set off of any other 
amounts, at the same time and on the same basis as the Customer pays the Price. In addition the Customer must 
pay any other taxes and duties that may be applicable in addition to the Price except where they are expressly 
included in the Price. 

 
5. Delivery of Goods 
5.1 Delivery (“Delivery”) of the Goods is taken to occur at the time that the Seller (or the Seller’s nominated carrier) 

delivers the Goods to the Customer’s nominated address even if the Customer is not present at the address. 
5.2 At the Seller’s sole discretion the cost of delivery is either included in the Price or is in addition to the Price. 
5.3 The Customer must take delivery by receipt or collection of the Goods whenever they are tendered for delivery. In 

the event that the Customer is unable to take delivery of the Goods as arranged then the Seller shall be entitled to 
charge a reasonable fee for redelivery and/or storage. 

5.4 Any time or date given by the Seller to the Customer is an estimate only. The Customer must still accept delivery of 
the Goods even if late and the Seller will not be liable for any loss or damage incurred by the Customer as a result 
of the delivery being late. 

 
6. Risk 
6.1 Risk of damage to or loss of the Goods passes to the Customer on Delivery and the Customer must insure the 

Goods on or before Delivery. 
6.2 If any of the Goods are damaged or destroyed following delivery but prior to ownership passing to the Customer, 

the Seller is entitled to receive all insurance proceeds payable for the Goods. The production of these terms and 
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conditions by the Seller is sufficient evidence of the Seller’s rights to receive the insurance proceeds without the 
need for any person dealing with the Seller to make further enquiries.  

6.3 Where the Seller is required to install the Goods the Customer warrants that the structure of the premises or 
equipment in or upon which these Goods are to be installed or erected is sound and will sustain the installation and 
work incidental thereto and the Seller shall not be liable for any claims, demands, losses, damages, costs and 
expenses howsoever caused or arising in connection with the installation and work incidental thereto.  

6.4 The Customer acknowledges that the Seller is only responsible for parts that are replaced by the Seller and that in 
the event that other parts/Goods, subsequently fail, the Customer agrees to indemnify the Seller against any loss or 
damage to the Goods, or caused by the Goods, or any part thereof howsoever arising. 

6.5 Any advice, recommendation, information, assistance or service provided by the Seller in relation to Goods or 
Services supplied is given in good faith, is based on the Seller’s own knowledge and experience and shall be 
accepted without liability on the part of the Seller and it shall be the responsibility of the Customer to confirm the 
accuracy and reliability of the same in light of the use to which the Customer makes or intends to make of the 
Goods or Services. 
 

7. Accuracy of Customers Plans and Measurements  
7.1 The Seller shall be entitled to rely on the accuracy of any plans, specifications and other information provided by 

the Customer. The Customer acknowledges and agrees that in the event that any of this information provided by 
the Customer is inaccurate, the Seller accepts no responsibility for any loss, damages, or costs however resulting 
from these inaccurate plans, specifications or other information. 

7.2 In the event the Customer gives information relating to measurements and quantities of the Goods required to 
complete the Services, it is the Customer’s responsibility to verify the accuracy of the measurements and 
quantities, before the Customer or Seller places an order based on these measurements and quantities. The Seller 
accepts no responsibility for any loss, damages, or costs however resulting from the Customer’s failure to comply 
with this clause.  
 

8. Customer’s Disclaimer 
8.1 The Customer hereby disclaims any right to rescind, or cancel the contract or to sue for damages or to claim 

restitution arising out of any misrepresentation made to him by any servant or agent of the Seller and the Customer 
acknowledges that he buys the Goods relying solely upon his own skill and judgement. 

 
9. Title 
9.1 The Seller and the Customer agree that ownership of the Goods shall not pass until: 

(a) the Customer has paid the Seller all amounts owing to the Seller; and 
(b) the Customer has met all of its other obligations to the Seller. 

9.2 Receipt by the Seller of any form of payment other than cash shall not be deemed to be payment until that form of 
payment has been honoured, cleared or recognised. 

9.3 It is further agreed that: 
(a) until ownership of the Goods passes to the Customer in accordance with clause 9.1 that the Customer is only a 

bailee of the Goods and must return the Goods to the Seller on request.  
(b) the Customer holds the benefit of the Customer’s insurance of the Goods on trust for the Seller and must pay to 

the Seller the proceeds of any insurance in the event of the Goods being lost, damaged or destroyed.   
(c) the Customer must not sell, dispose, or otherwise part with possession of the Goods other than in the ordinary 

course of business and for market value. If the Customer sells, disposes or parts with possession of the Goods 
then the Customer must hold the proceeds of any such act on trust for the Seller and must pay or deliver the 
proceeds to the Seller on demand. 

(d) the Customer should not convert or process the Goods or intermix them with other goods but if the Customer 
does so then the Customer holds the resulting product on trust for the benefit of the Seller and must sell, 
dispose of or return the resulting product to the Seller as it so directs.  

(e) the Customer irrevocably authorises the Seller to enter any premises where the Seller believes the Goods are 
kept and recover possession of the Goods. 

(f) the Seller may recover possession of any Goods in transit whether or not delivery has occurred.  
(g) the Customer shall not charge or grant an encumbrance over the Goods nor grant nor otherwise give away any 

interest in the Goods while they remain the property of the Seller.  
(h) the Seller may commence proceedings to recover the Price of the Goods sold notwithstanding that ownership of 

the Goods has not passed to the Customer. 
 

10. Personal Property Securities Act 2009 (“PPSA”) 
10.1 In this clause financing statement, financing change statement, security agreement, and security interest has the 

meaning given to it by the PPSA. 
10.2 Upon assenting to these terms and conditions in writing the Customer acknowledges and agrees that these terms 

and conditions constitute a security agreement for the purposes of the PPSA and creates a security interest in all 
Goods that have previously been supplied and that will be supplied in the future by the Seller to the Customer. 

10.3 The Customer undertakes to: 
(a) promptly sign any further documents and/or provide any further information (such information to be complete, 

accurate and up-to-date in all respects) which the Seller may reasonably require to; 
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(i) register a financing statement or financing change statement in relation to a security interest on the Personal 
Property Securities Register;  

(ii) register any other document required to be registered by the PPSA; or 
(iii) correct a defect in a statement referred to in clause 10.3(a)(i) or 10.3(a)(ii); 

(b) indemnify, and upon demand reimburse, the Seller for all expenses incurred in registering a financing statement 
or financing change statement on the Personal Property Securities Register established by the PPSA or 
releasing any Goods charged thereby; 

(c) not register a financing change statement in respect of a security interest without the prior written consent of the 
Seller; 

(d) not register, or permit to be registered, a financing statement or a financing change statement in relation to the 
Goods in favour of a third party without the prior written consent of the Seller; 

(e) immediately advise the Seller of any material change in its business practices of selling the Goods which would 
result in a change in the nature of proceeds derived from such sales. 

10.4 The Seller and the Customer agree that sections 96, 115 and 125 of the PPSA do not apply to the security 
agreement created by these terms and conditions. 

10.5 The Customer waives their rights to receive notices under sections 95, 118, 121(4), 130, 132(3)(d) and 132(4) of 
the PPSA. 

10.6 The Customer waives their rights as a grantor and/or a debtor under sections 142 and 143 of the PPSA. 
10.7 Unless otherwise agreed to in writing by the Seller, the Customer waives their right to receive a verification 

statement in accordance with section 157 of the PPSA. 
10.8 The Customer must unconditionally ratify any actions taken by the Seller under clauses 10.3 to 10.5. 
10.9 Subject to any express provisions to the contrary nothing in these terms and conditions is intended to have the 

effect of contracting out of any of the provisions of the PPSA.  
 

11. Security and Charge 
11.1 In consideration of the Seller agreeing to supply the Goods, the Customer charges all of its rights, title and interest 

(whether joint or several) in any land, realty or other assets capable of being charged, owned by the Customer 
either now or in the future, to secure the performance by the Customer of its obligations under these terms and 
conditions (including, but not limited to, the payment of any money).  

11.2 The Customer indemnifies the Seller from and against all the Seller’s costs and disbursements including legal costs 
on a solicitor and own client basis incurred in exercising the Seller’s rights under this clause. 

11.3 The Customer irrevocably appoints the Seller and each director of the Seller as the Customer’s true and lawful 
attorney/s to perform all necessary acts to give effect to the provisions of this clause 11 including, but not limited to, 
signing any document on the Customer’s behalf. 

 
12. Defects, Warranties and Returns, Competition and Consumer Act 2010 (CCA) 
12.1 The Customer must inspect the Goods on delivery and must within seven (7) days of delivery notify the Seller in 

writing of any evident defect/damage, shortage in quantity, or failure to comply with the description or quote. The 
Customer must notify any other alleged defect in the Goods as soon as reasonably possible (time being of the 
essence) after any such defect becomes evident within two (2) years of the date of delivery of the Goods. Upon 
such notification the Customer must allow the Seller to inspect the Goods. 

12.2 Under applicable State, Territory and Commonwealth Law (including, without limitation the CCA), certain statutory 
implied guarantees and warranties (including, without limitation the statutory guarantees under the CCA) may be 
implied into these terms and conditions (Non-Excluded Guarantees).  

12.3 The Seller acknowledges that nothing in these terms and conditions purports to modify or exclude the Non-
Excluded Guarantees.  

12.4 Except as expressly set out in these terms and conditions or in respect of the Non-Excluded Guarantees, the Seller 
makes no warranties or other representations under these terms and conditions including but not limited to the 
quality or suitability of the Goods. The Seller’s liability in respect of these warranties is limited to the fullest extent 
permitted by law.  

12.5 If the Customer is a consumer within the meaning of the CCA, the Seller’s liability is limited to the extent permitted 
by section 64A of Schedule 2. 

12.6 If the Seller is required to replace the Goods under this clause or the CCA, but is unable to do so, the Seller may 
refund any money the Customer has paid for the Goods. 

12.7 If the Customer is not a consumer within the meaning of the CCA, the Seller’s liability for any defect or damage in 
the Goods is: 
(a) limited to the value of any express warranty or warranty card provided to the Customer by the Seller at the 

Seller’s sole discretion; 
(b) limited to any warranty to which the Seller is entitled, if the Seller did not manufacture the Goods; 
(c) otherwise negated absolutely.  

12.8 Subject to this clause 12, returns will only be accepted provided that: 
(a) the Customer has complied with the provisions of clause 12.1; and 
(b) the Seller has agreed that the Goods are defective; and 
(c) the Goods are returned within a reasonable time at the Customer’s cost (if that cost is not significant); and 
(d) the Goods are returned in as close a condition to that in which they were delivered as is possible. 

12.9 Notwithstanding clauses 12.1 to 12.8 but subject to the CCA, the Seller shall not be liable for any defect or damage 
which may be caused or partly caused by or arise as a result of: 
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(a) the Customer failing to properly maintain or store any Goods;  
(b) the Customer using the Goods for any purpose other than that for which they were designed;  
(c) the Customer continuing the use of any Goods after any defect became apparent or should have become 

apparent to a reasonably prudent operator or user;  
(d) the Customer failing to follow any instructions or guidelines provided by the Seller; 
(e) fair wear and tear, any accident, or act of God. 

12.10 Notwithstanding anything contained in this clause if the Seller is required by a law to accept a return then the Seller 
will only accept a return on the conditions imposed by that law.  

 
13. Intellectual Property 
13.1 Where the Seller has designed, drawn or developed Goods for the Customer, then the copyright in any designs 

and drawings and documents shall remain the property of the Seller. 
13.2 The Customer warrants that all designs, specifications or instructions given to the Seller will not cause the Seller to 

infringe any patent, registered design or trademark in the execution of the Customer’s order and the Customer 
agrees to indemnify the Seller against any action taken by a third party against the Seller in respect of any such 
infringement. 

 
14. Default and Consequences of Default 
14.1 Interest on overdue invoices shall accrue daily from the date when payment becomes due, until the date of 

payment, at a rate of two and a half percent (2.5%) per calendar month (and at the Seller’s sole discretion such 
interest shall compound monthly at such a rate) after as well as before any judgment. 

14.2 If the Customer owes the Seller any money the Customer shall indemnify the Seller from and against all costs and 
disbursements incurred by the Seller in recovering the debt (including but not limited to internal administration fees, 
legal costs on a solicitor and own client basis, the Seller’s contract default fees, and bank dishonour fees). 

14.3 Without prejudice to any other remedies the Seller may have, if at any time the Customer is in breach of any 
obligation (including those relating to payment) under these terms and conditions the Seller may suspend or 
terminate the supply of Goods to the Customer. The Seller will not be liable to the Customer for any loss or damage 
the Customer suffers because the Seller has exercised its rights under this clause. 

14.4 Without prejudice to the Seller’s other remedies at law the Seller shall be entitled to cancel all or any part of any 
order of the Customer which remains unfulfilled and all amounts owing to the Seller shall, whether or not due for 
payment, become immediately payable if: 
(a) any money payable to the Seller becomes overdue, or in the Seller’s opinion the Customer will be unable to 

make a payment when it falls due;  
(b) the Customer becomes insolvent, convenes a meeting with its creditors or proposes or enters into an 

arrangement with creditors, or makes an assignment for the benefit of its creditors; or 
(c) a receiver, manager, liquidator (provisional or otherwise) or similar person is appointed in respect of the 

Customer or any asset of the Customer. 
 
15. Cancellation 
15.1 The Seller may cancel any contract to which these terms and conditions apply or cancel delivery of Goods at any 

time before the Goods are delivered by giving written notice to the Customer. On giving such notice the Seller shall 
repay to the Customer any money paid by the Customer for the Goods. The Seller shall not be liable for any loss or 
damage whatsoever arising from such cancellation. 

15.2 In the event that the Customer cancels delivery of Goods the Customer shall be liable for any and all loss incurred 
(whether direct or indirect) by the Seller as a direct result of the cancellation (including, but not limited to, any loss 
of profits). 

15.3 Cancellation of orders for Goods made to the Customer’s specifications, or for non-stocklist items, will definitely not 
be accepted once production has commenced, or an order has been placed. 

 
16. Privacy Act 1988 
16.1 The Customer agrees for the Seller to obtain from a credit reporting agency a credit report containing personal 

credit information about the Customer in relation to credit provided by the Seller. 
16.2 The Customer agrees that the Seller may exchange information about the Customer with those credit providers 

either named as trade referees by the Customer or named in a consumer credit report issued by a credit reporting 
agency for the following purposes: 
(a) to assess an application by the Customer; and/or 
(b) to notify other credit providers of a default by the Customer; and/or 
(c) to exchange information with other credit providers as to the status of this credit account, where the Customer is 

in default with other credit providers; and/or 
(d) to assess the creditworthiness of the Customer. 
The Customer understands that the information exchanged can include anything about the Customer’s 
creditworthiness, credit standing, credit history or credit capacity that credit providers are allowed to exchange 
under the Privacy Act 1988. 

16.3 The Customer consents to the Seller being given a consumer credit report to collect overdue payment on 
commercial credit (Section 18K(1)(h) Privacy Act 1988). 
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16.4 The Customer agrees that personal credit information provided may be used and retained by the Seller for the 
following purposes (and for other purposes as shall be agreed between the Customer and Seller or required by law 
from time to time): 
(a) the provision of Goods; and/or 
(b) the marketing of Goods by the Seller, its agents or distributors; and/or 
(c) analysing, verifying and/or checking the Customer’s credit, payment and/or status in relation to the provision of 

Goods; and/or 
(d) processing of any payment instructions, direct debit facilities and/or credit facilities requested by the Customer; 

and/or 
(e) enabling the daily operation of Customer’s account and/or the collection of amounts outstanding in the 

Customer’s account in relation to the Goods. 
16.5 The Seller may give information about the Customer to a credit reporting agency for the following purposes: 

(a) to obtain a consumer credit report about the Customer; 
(b) allow the credit reporting agency to create or maintain a credit information file containing information about the 

Customer. 
16.6 The information given to the credit reporting agency may include: 

(a) personal particulars (the Customer’s name, sex, address, previous  addresses, date of birth, name of employer 
and driver’s licence number); 

(b) details concerning the Customer’s application for credit or commercial credit and the amount requested; 
(c) advice that the Seller is a current credit provider to the Customer;  
(d) advice of any overdue accounts, loan repayments, and/or any outstanding monies owing which are overdue by 

more than sixty (60) days, and for which debt collection action has been started;  
(e) that the Customer’s overdue accounts, loan repayments and/or any outstanding monies are no longer overdue 

in respect of any default that has been listed; 
(f) information that, in the opinion of the Seller, the Customer has committed a serious credit infringement (that is, 

fraudulently or shown an intention not to comply with the Customer’s credit obligations); 
(g) advice that cheques drawn by the Customer for one hundred dollars ($100) or more, have been dishonoured 

more than once; 
(h) that credit provided to the Customer by the Seller has been paid or otherwise discharged. 
 

17. Unpaid Seller’s Rights 
17.1 Where the Customer has left any item with the Seller for repair, modification, exchange or for the Seller to perform 

any other service in relation to the item and the Seller has not received or been tendered the whole of any moneys 
owing to it by the Customer, the Seller shall have, until all moneys owing to the Seller are paid: 
(a) a lien on the item; and 
(b) the right to retain or sell the item, such sale to be undertaken in accordance with any legislation applicable to the 

sale or disposal of uncollected goods. 
17.2 The lien of the Seller shall continue despite the commencement of proceedings, or judgment for any moneys owing 

to the Seller having been obtained against the Customer. 
 
18. General 
18.1 The failure by the Seller to enforce any provision of these terms and conditions shall not be treated as a waiver of 

that provision, nor shall it affect the Seller’s right to subsequently enforce that provision. If any provision of these 
terms and conditions shall be invalid, void, illegal or unenforceable the validity, existence, legality and enforceability 
of the remaining provisions shall not be affected, prejudiced or impaired. 

18.2 These terms and conditions and any contract to which they apply shall be governed by the laws of New South 
Wales in which the Seller has its principal place of business, and are subject to the jurisdiction of the courts in New 
South Wales.   

18.3 Subject to clause 12 the Seller shall be under no liability whatsoever to the Customer for any indirect and/or 
consequential loss and/or expense (including loss of profit) suffered by the Customer arising out of a breach by the 
Seller of these terms and conditions (alternatively the Seller’s liability shall be limited to damages which under no 
circumstances shall exceed the Price of the Goods). 

18.4 The Customer shall not be entitled to set off against, or deduct from the Price, any sums owed or claimed to be 
owed to the Customer by the Seller nor to withhold payment of any invoice because part of that invoice is in 
dispute. 

18.5 The Seller may license or sub-contract all or any part of its rights and obligations without the Customer’s consent. 
18.6 The Customer agrees that the Seller may amend these terms and conditions at any time. If the Seller makes a 

change to these terms and conditions, then that change will take effect from the date on which the Seller notifies 
the Customer of such change. The Customer will be taken to have accepted such changes if the Customer makes 
a further request for the Seller to provide Goods to the Customer.  

18.7 Neither party shall be liable for any default due to any act of God, war, terrorism, strike, lock-out, industrial action, 
fire, flood, storm or other event beyond the reasonable control of either party. 

18.8 The Customer warrants that it has the power to enter into this agreement and has obtained all necessary 
authorisations to allow it to do so, it is not insolvent and that this agreement creates binding and valid legal 
obligations on it.  



From: Alex Lyovin
To: Johan Dreyer
Subject: RE: Warranty Statement
Date: Friday, 11 July 2014 10:49:45 AM

Hello Johan,

 

Please see below:

 

 

6. WARRANTIES & LIABILITIES
 
6.1 The Seller warrants that the Goods conform to their published specifications as at the time of delivery and will be
new and free of defects in material and workmanship. The Seller
further warrants that it will repair or replace, in its sole discretion, any defects in material or workmanship which
become apparent within 12 months from the date of shipment.
 
6.2 Notwithstanding the above, the Seller shall be under no liability in respect of any defect arising from any
drawing, design or specification supplied by the Buyer. Any defect arising
from fair wear and tear, wilful damage, negligence, abnormal working conditions, failure to comply with the Seller’s
instructions (whether in writing or oral), misuse, alteration or
repair of the Goods without the Seller’s written consent or use or application of the Goods with incompatible products
will render all claims null and void.
 
6.3 The above warranty does not cover or extend to parts, materials or equipment not manufactured by the Seller in
which respect the Buyer shall only be entitled to the benefit of any
such warranty or guarantee given to or extended by the original manufacturer or third party to the Seller.
 
6.4 Subject to clause 6.5, the Seller shall not be liable for any injury, loss or damage (whether direct or
consequential) arising from any defect in, or in the operation of, any Goods or
part thereof or from loss of use thereof caused by any act or omission of the Seller or its servants or agents (including
negligent acts or omissions). The Buyer, in purchasing Goods
from the Seller agrees in this respect to further fully indemnify the Seller against any claims which may be made
against the Seller by any third party in respect of such injury, loss or
damage.
 
6.5 Nothing in these terms and conditions excludes, restricts or modifies any condition, warranty, right or remedy
conferred on the Buyer by the Trade Practices Act 1974 (Cth) or any
other applicable law that cannot be excluded, restricted or modified by agreement. To the fullest extent permitted by
law, the Seller’s liability for a breach of a non-excludable
condition or warranty referred to above, is limited at its option to the repair or replacement of the relevant product or
to the payment of the cost of repairing or replacing the relevant product.
 

 

Best regards,

Alex Lyovin

Electrical Engineering Manager

 

Weidmuller – Your partner in Industrial Connectivity

We look forward to sharing ideas with you – Let’s connect.

 

Weidmuller Pty Ltd

Phone: +61 (0) 2 9671 9999 – Mobile: +61 (0) 411 480 803 – Fax: +61 (0) 2 9671 9900      

Email: alex.lyovin@weidmuller.com.au – Web: www.weidmuller.com.au
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Weidmüller (Australia) Pty Ltd, ABN 98 000 938 590

1.  DEFINITIONS

Buyer  means the Company, authorised person and/or person who accepts the quotation from the Seller for the sale of Goods or whose order for the Goods is accepted by the Seller.

Goods  mean the merchandise or service that the Seller agrees to supply to the Buyer.

Seller  means Weidmuller Pty. Ltd. and/or its subsidiary companies with whom the Buyer has contracted for the supply of Goods.

Contract  means the legal relationship created between the Buyer and Seller in agreeing to an exchange of Goods in return for consideration resulting from an offer and acceptance.  All
contracts are deemed to be governed by these terms and conditions of sale unless specifically excluded (in writing) in an alternate contract.

2.  VALIDITY & ACCEPTANCE

Quotation validity of all offers is 30 days from the date of quotation, unless specifically shown elsewhere on the quotation or an extension to quotation validity is granted in writing.  The 
acceptance of our quotation must be confirmed in writing and followed by a purchase order.  In the event we do not receive your purchase order within 3 working days of receiving your 
written acceptance of our quotation we will proceed with supply of Goods on the basis of our terms and conditions of sale.  Our quotation includes only such equipment, accessories 
and work as specified therein. Any verbal instruction to proceed with the supply of Goods will be deemed to be on the basis of our terms and conditions of sale.

3. ORDERS & SPECIFICATIONS

3.1   Any advice or recommendation given by the Seller or its employees or authorised agents to the Buyer or its employees or authorised agents regarding storage, use or application of 
the Goods is given in good faith and does not constitute a guarantee of suitability or fitness for use.  The Buyer shall at all times remain responsible for the application of the Goods 
and the Seller’s liability in this regard shall be limited absolutely to the providing of Goods in compliance with published specifications.

3.2   Any typographical, clerical or other error or omission in any sales literature, quotation, price list, acceptance of offer, invoice or other document or information issued by the Seller 
shall be subject to correction without any liability on the part of the Seller.

3.3   The Buyer shall be responsible to the Seller for ensuring the accuracy of the terms of the order submitted together with supplying any necessary information pertinent to the Goods 
within a sufficient time to enable the Seller to perform the terms of the order.

3.4   The quantity, quality and description of, and any specification of the Goods shall be those stipulated in the Seller’s quotation (if accepted by the Buyer) or the Buyer’s order (if ac-
cepted by the Seller).  Unless otherwise accepted by the Seller, minimum or standard-pack quantities for the Goods, as shown in the Seller’s Price List, are applicable and may only 
be ordered accordingly.

3.5   The Seller reserves the right to make any changes in the specification of the Goods necessary to conform with any applicable safety or other statutory requirements or, where the 
Goods are to be supplied to the Seller’s specification, which do not materially affect its quality or performance. 

3.6  If the Goods are to be assembled, produced and/or additional processing added by the Seller in accordance with the specification stipulated by the Buyer, then the Buyer shall in-
demnify the Seller against any loss, damages, costs and expenses awarded against or incurred by the Seller in any infringement of Intellectual Property Rights, which may result from 
the Buyer’s specification.

3.7   In the event the Buyer suspends or cancels any part or all of the order, the Seller reserves the right to seek compensation from the Buyer for all costs incurred or committed inclusive 
of any other expenses and loss of profits as at the date of suspension or cancellation. 

4.  PRICES & PAYMENT TERMS

4.1  Unless otherwise specified, all prices are quoted nett FOB (Free on Board) or FOT (Free on Truck), Point of Supply in Australian Dollars. Point of Supply shall be the Seller’s office on 
which the Buyer placed the order for Goods. All prices exclude freight, carriage, insurance, non-standard packaging charges, GST and sales taxes (as applicable).

4.2  Where the Buyer requires freight to be pre-paid goods despatched to the metropolitan areas of Adelaide, Brisbane, Canberra, Melbourne, Newcastle, Perth, Sydney and Wollongong 
via the Seller’s normal carriers shall incur a standard handling charge of $10.00 per order. Freight charges for goods despatched to other areas or by other than the Seller’s normal 
carriers shall be billed to the Buyer’s account at cost.

4.3 For orders with a nett value of less than $100.00 a small order surcharge of $10.00 will apply.

4.4  Standard payment terms for Buyers who have approved credit accounts with the Seller are nett 30 days from the date of Statement. Payment terms for Buyers without approved 
credit accounts are full payment by cash or company cheque prior to shipment or collection.  For overseas Buyers without approved credit accounts full payment is due by telegraphic 
transfer prior to shipment or collection or may be made by an irrevocable letter of credit payable on presentation of shipping documents with provision for partial and third party ship-
ments.

4.5   The goods shall be at the sole risk of the Customer as soon as they are delivered or deemed to be delivered. Property in and title to the goods will not pass to the Customer until those 
goods and all other amounts owed to the Supplier by the Customer have been paid in full.

4.6   Weidmuller Pty Ltd reserves the right to charge interest at the rate of 1.5% per month on all overdue accounts.

4.7   I/we agree that expenses and disdursements incurred in recovering any overdue payment including debt collection agency costs will be charged to my account.

5.  DELIVERY, STORAGE & RETURNS

5.1  All dates quoted for delivery of Goods are approximate and are subject to prior sale.  The Seller shall not be liable for any delay in delivery of the Goods howsoever caused.  Time of 
delivery shall not be the essence of the contract unless agreed in writing.  The Seller however reserves the right to make partial delivery of the Goods and each partial shall for the 
purpose of payment be deemed as a separate contract and will be invoiced respectively.  The Goods may be delivered by the Seller in advance of the quoted delivery date unless 
specifically excluded by the Buyer in his written purchase order.

5.2  Where no method of delivery of the Goods has been specified, the Buyer shall give the Seller all necessary instructions and authority for making all necessary arrangements such 
that the delivery may be effected within 5 working days after the Seller notifies the Buyer of the availability of the Goods. All claims for non-delivery or damage to the Goods must be 
made in writing to the Seller within 14 days of despatch date.
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5.3  In the event of any delay or failure of delivery due to unforeseen circumstances or beyond the control of the Seller, the Seller shall not be deemed to be in breach of the contract, and 
the Buyer shall grant the Seller an extension of the delivery time so as to fulfil the obligations of the Contract.

5.4   The Buyer may not return the Goods or any part of the Goods to the Seller after delivery unless an approved returned goods authorisation number is obtained in advance and a copy 
of same is issued to Seller on return of Goods as evidence of acceptance of return. The Seller will not under any circumstance accept for credit any goods returned without approval 
and will not be held responsible for their disposition.

5.5 In the event the Seller agrees to accept Goods for return by issuing a returned goods authorisation number the following conditions will apply to the return of such goods.

- All freight charges incurred to return Goods to point of supply must be prepaid by the Buyer.
- A copy of the original Seller’s invoice must accompany all returned Goods.
- Goods to be returned must be either the original supplied quantities or in full pack quantities and be in “as new” saleable condition.
- Goods specially ordered on indent or those of a custom nature are not returnable.
- All applications for return of Goods must be made within 90 days of the original invoice date.
- No returns will be accepted for goods with an invoice value less than $50.00
- A restocking charge of 20% of the invoice value will apply to Goods accepted for return. If the Buyer orders (at the time of return of goods) alternate Goods with a value equivalent 
to the invoice value of the returned Goods, or higher, this restocking charge will be reduced to 10% of the invoice value.

6. WARRANTIES & LIABILITIES

6.1	 The	Seller	warrants	that	the	Goods	conform	to	their	published	specifications	as	at	the	time	of	delivery	and	will	be	new	and	free	of	defects	in	material	and	workmanship.	The	Seller		
	 further	warrants	that	it	will	repair	or	replace,	in	its	sole	discretion,	any	defects	in	material	or	workmanship	which	become	apparent	within	12	months	from	the	date	of	shipment.

6.2	 Notwithstanding	the	above,	the	Seller	shall	be	under	no	liability	in	respect	of	any	defect	arising	from	any	drawing,	design	or	specification	supplied	by	the	Buyer.	Any	defect	arising		
	 from	fair	wear	and	tear,	wilful	damage,	negligence,	abnormal	working	conditions,	failure	to	comply	with	the	Seller’s	instructions	(whether	in	writing	or	oral),	misuse,	alteration	or		
	 repair	of	the	Goods	without	the	Seller’s	written	consent	or	use	or	application	of	the	Goods	with	incompatible	products	will	render	all	claims	null	and	void.

6.3	 The	above	warranty	does	not	cover	or	extend	to	parts,	materials	or	equipment	not	manufactured	by	the	Seller	in	which	respect	the	Buyer	shall	only	be	entitled	to	the	benefit	of	any		
	 such	warranty	or	guarantee	given	to	or	extended	by	the	original	manufacturer	or	third	party	to	the	Seller.

6.4	 Subject	to	clause	6.5,	the	Seller	shall	not	be	liable	for	any	injury,	loss	or	damage	(whether	direct	or	consequential)	arising	from	any	defect	in,	or	in	the	operation	of,	any	Goods	or		
	 part	thereof	or	from	loss	of	use	thereof	caused	by	any	act	or	omission	of	the	Seller	or	its	servants	or	agents	(including	negligent	acts	or	omissions).	The	Buyer,	in	purchasing	Goods		
	 from	the	Seller	agrees	in	this	respect	to	further	fully	indemnify	the	Seller	against	any	claims	which	may	be	made	against	the	Seller	by	any	third	party	in	respect	of	such	injury,	loss	or		
	 damage.

6.5	 Nothing	in	these	terms	and	conditions	excludes,	restricts	or	modifies	any	condition,	warranty,	right	or	remedy	conferred	on	the	Buyer	by	the	Trade	Practices	Act	1974	(Cth)	or	any		
	 other	applicable	law	that	cannot	be	excluded,	restricted	or	modified	by	agreement.	To	the	fullest	extent	permitted	by	law,	the	Seller’s	liability	for	a	breach	of	a	non-excludable		
	 condition	or	warranty	referred	to	above,	is	limited	at	its	option	to	the	repair	or	replacement	of	the	relevant	product	or	to	the	payment	of	the	cost	of	repairing	or	replacing	the	relevant		
	 product.

7.  INTELLECTUAL PROPERTY

7.1  Unless otherwise agreed in writing with the Seller, copyright exists in all  documents supplied to the Buyer or produced by the Seller under the Buyer’s instructions and is retained by 
the Seller.  The contents of such documents or any part thereof shall not be disseminated in any form to any unauthorised person, institution, organisation or company either directly 
or indirectly without the prior consent, in writing, of the Seller.

7.2  The Intellectual Property Rights in or relating to the Goods shall remain exclusively the property of the Seller and neither the Buyer nor any agent or subcontractor or any other person 
authorised by the Buyer shall, at any time, make use of same without prior written authorisation.

7.3  Unless specified otherwise in our quotation, all specifications, drawings and other particulars including weights and dimensions are approximate only.  Descriptions and illustrations 
contained in our catalogues and other illustrated materials are intended only as a conceptual presentation of the equipment or merchandise described therein and none of these shall 
form part of the Contract. 

7.4  All Weidmuller specifications, software, firmware, drawings and technical details submitted with, in support of or in connection with our quotation are our exclusive copyright property 
and material.  All such material, information and application knowledge, whenever supplied, shall at all times be treated by the Buyer or its employees or authorised persons, as 
confidential and shall not be used, without our consent, for purposes other than the following:-

 i ) evaluation of Seller’s quotation,   
ii ) confirmation of order or contract with the Seller,
iii) the operation or application of the equipment or merchandise.

7.5  The designs and features of the Goods offered by the Seller are, in many cases, protected under patents, either existing or pending, and unauthorised reproduction of same consti-
tutes an infringement of the Seller’s rights. 

8.  INSPECTION, TEST AND CERTIFICATION

All goods, as far as practicable, will be subjected to our internal test, quality and inspection procedures.  These standard tests, inspections and certifications may be witnessed by 
the Buyer at no extra charge provided Buyer notifies us of their intent to witness these tests (in our facility) at time of order placement.  Buyer’s wishing to avail of this service will be 
advised of availability of Goods and must attend within 5 working days of such notification failing which the Seller will complete the activity independently and ship the Goods without 
further notice.  Unless specified in our quotation all other tests, inspections and/or certifications are chargeable and must commence within 10 working days of notification. 

9. DISPUTES AND ARBITRATION

Any and all disputes which cannot be settled between the Buyer and Seller in amicable dialogue shall be passed to arbitration for resolution which shall be final and binding on both 
parties.  Arbitration shall be in Sydney, Australia and shall be governed by the International Rules of Arbitration.

10. VARIATION TO TERMS AND CONDITIONS OF SALE
 

These Terms and Conditions of Sale shall apply to all Contracts between the Seller and the Buyer unless otherwise agreed in writing by an authorised officer of the Seller.
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13.1 Spare Schedule 

The basic spare-part-kit for the PickChiller PC19 is supplied. This includes seals, 
pump membrane, V-belt, sensors and special connections for the refrigerant hose. 
 
No other spare parts are supplied. 

13.2 Special Tools 

The following special tools are provided for maintenance on the Pink Chiller: 

 Venturi based vacuum pump 
o Uses venturi principle to create vacuum. 
o Used to draw vacuum on system when evacuating the emptied system 

and prior to filling the system with ammonia and water.  
o Connect water hose to venturi 
o Connect drain hose to venturi 
o Drain to sewer 
o Connect vacuum pump to system. 
o Run water through venturi and open system valve to evacuate  

 Adaptor – pipe to hose fitting 
o Used to connect the system piping to a hose to fill the system with 

water. 

 Adaptor and fill hose. 
o Used to connect the Ammonia tank with the system when filling. 

 Adaptor – ammonia drain fitting 
o Used to drain the ammonia from the system and dilute it with water for 

disposal into sewer. 
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  DRAWINGS 14
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14.1 List of Drawings 

 

DRAWING 
FILE NAME 

DRAWING 
FILE 

NUMBER 
DRAWING NAME STATUS REVISION 

CB1113EP 
24480 

SOLAR THERMAL TRIGEN SYSTEM - PLANT ROOM LAYOUT PAGE 
1/2 

AS-BUILT 
4 

CB1113EP 
24481 

SOLAR THERMAL TRIGEN SYSTEM - PLANT ROOM LAYOUT  PAGE 
2/2 

AS-BUILT 
4 

CB1113ES 
24483 

SOLAR THERMAL TRIGEN SYSTEM - MECHANICAL SERVICES AND 
PIPING LAYOUT 

AS-BUILT 
3 

CB11RFED 24490 SOLAR THERMAL TRIGEN SYSTEM - ROOF PIPEWORK LAYOUT AS-BUILT 2 

CB11RFED 
24491 

SOLAR THERMAL TRIGEN SYSTEM - ROOF PIPEWORK LAYOUT 
PAGE 2/2 

AS-BUILT 
2 

CB11RFED 
24492 

SOLAR THERMAL TRIGEN SYSTEM - ROOF PIPEWORK LAYOUT 
PAGE 3/3 - TO Follow 

AS-BUILT 
2 

CB1113ED 
24493 

SOLAR THERMAL TRIGEN SYSTEM - CIRCUIT SOLAR 
DISTRIBUTION 

AS-BUILT 
3 

CB1113ED 24494 SOLAR THERMAL TRIGEN SYSTEM - CIRCUIT COOL WATER AS-BUILT 3 

CB1113ED 24495 SOLAR THERMAL TRIGEN SYSTEM - CIRCUIT HEAT DUMP AS-BUILT 3 

CB1113ED 
24496 

SOLAR THERMAL TRIGEN SYSTEM - CIRCUIT DOMESTIC HOT 
WATER 

AS-BUILT 
3 

CB1113ED 24497 SOLAR THERMAL TRIGEN SYSTEM - CIRCUIT CHILLED WATER AS-BUILT 3 

CB1113ED 24498 SOLAR THERMAL TRIGEN SYSTEM - CIRCUIT SOLAR FIELD AS-BUILT 3 

CB1113ED 24500 SOLAR THERMAL TRIGEN SYSTEM - CIRCUIT LAYOUT AS-BUILT 3 

CB1113ED 
24544 

SOLAR THERMAL TRIGEN SYSTEM UTS PLANT LAYOUT- 
EQUIPMENT LAYOUT 

AS-BUILT 2 
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	NO2    +E1/7.2
	NO3    +E1/7.4
	C4    +E1/2.3
	NO4    +E1/15.1
	NO5    +E1/15.2
	NO6    +E1/15.3
	C7    +E1/2.3
	NO7    +E1/6.2
	C8    +E1/2.3
	NO8    +E1/11.1
	C9    +E1/2.4
	NO9    +E1/11.5
	NO10    +E1/12.1
	NO11    +E1/12.6
	B9    +E1/5.6
	B10    +E1/10.5
	BC9    +E1/5.7
	BC10    +E1/10.6
	IDC17    +E1/2.2
	Y5    +E1/12.7
	E+    +E1/2.6
	E-    +E1/2.5
	GND.    +E1/2.6
	+5VREF    +E1/14.7
	GND    +E1/8.1

	Panel layout 
	+AUF/1.5


	-92A1 
	Overview 
	+E1/92.1
	G    +E1/92.2
	G0    +E1/92.2
	VG    +E1/92.2
	VG0    +E1/92.2
	Y1    +E1/92.2
	GND    +E1/92.2
	T+    +E1/92.2
	T-    +E1/92.2
	ID1    +E1/92.2
	ID2    +E1/92.2
	ID3    +E1/92.2
	ID4    +E1/92.2
	IDC1    +E1/92.2
	C1    +E1/92.3
	NC1    +E1/92.3
	NO1    +E1/92.3
	C2    +E1/92.3
	NC2    +E1/92.3
	NO2    +E1/92.3
	C3    +E1/92.3
	NC3    +E1/92.3
	NO3    +E1/92.3
	+5VRef    +E1/92.3
	GND..    +E1/92.3
	NC4    +E1/92.3
	+5VRef    +E1/92.2
	+VDC.    +E1/92.2
	B1    +E1/92.2
	B2    +E1/92.2
	GND..    +E1/92.2
	+5VRef.    +E1/92.2
	+VDC    +E1/92.2
	B3    +E1/92.2
	B4    +E1/92.2
	GND.    +E1/92.2

	Multi-line 
	+E1/3.0
	G    +E1/3.1
	G0    +E1/3.1
	VG    +E1/3.1
	VG0    +E1/3.1
	GND    +E1/3.3
	T+    +E1/3.3
	T-    +E1/3.2
	ID1    +E1/6.3
	ID2    +E1/6.4
	IDC1    +E1/3.2
	C1    +E1/3.1
	C2    +E1/3.2
	NO2    +E1/14.1
	C3    +E1/3.2
	NO3    +E1/14.4
	GND..    +E1/9.1
	B3    +E1/8.2
	B4    +E1/9.2

	Panel layout 
	+AUF/1.6


	-92A2 
	Overview 
	+E1/92.7
	G    +E1/92.7
	G0    +E1/92.7
	VG    +E1/92.7
	VG0    +E1/92.7
	Y1    +E1/92.7
	GND..    +E1/92.7
	T+    +E1/92.7
	T-    +E1/92.7
	ID1    +E1/92.7
	ID2    +E1/92.7
	ID3    +E1/92.7
	ID4    +E1/92.7
	IDC1    +E1/92.7
	C1    +E1/92.8
	NC1    +E1/92.8
	NO1    +E1/92.8
	C2    +E1/92.8
	NC2    +E1/92.8
	NO2    +E1/92.8
	C3    +E1/92.8
	NC3    +E1/92.8
	NO3    +E1/92.8
	+5VRef.    +E1/92.8
	GND    +E1/92.8
	NC4    +E1/92.8
	+5VRef.    +E1/92.7
	+VDC.    +E1/92.7
	B1    +E1/92.7
	B2    +E1/92.7
	GND    +E1/92.7
	+5VRef    +E1/92.7
	+VDC    +E1/92.7
	B3    +E1/92.7
	B4    +E1/92.7
	GND.    +E1/92.7

	Multi-line 
	+E1/3.3
	G    +E1/3.3
	G0    +E1/3.4
	VG    +E1/3.4
	VG0    +E1/3.4
	GND..    +E1/3.6
	T+    +E1/3.6
	T-    +E1/3.5
	IDC1    +E1/3.5
	C1    +E1/3.4
	B1    +E1/10.2
	B2    +E1/13.1
	GND    +E1/13.0
	B3    +E1/13.3
	B4    +E1/13.5
	GND.    +E1/13.2

	Panel layout 
	+AUF/1.6



	F 
	-1F1 
	Multi-line 
	1;2    +E1/1.4

	Panel layout 
	+AUF/1.2


	-1F2 
	Multi-line 
	1;2    +E1/1.6

	Panel layout 
	+AUF/1.2


	-6F1 
	Multi-line 
	1;2    +E1/6.1

	Panel layout 
	+AUF/1.2


	-11F1 
	Multi-line 
	1;2    +E1/11.2

	Panel layout 
	+AUF/1.2


	-11F2 
	Multi-line 
	1;2    +E1/11.6

	Panel layout 
	+AUF/1.2


	-12F1 
	Multi-line 
	1;2    +E1/12.2

	Panel layout 
	+AUF/1.2


	-15F1 
	Multi-line 
	1;2    +E1/15.7

	Panel layout 
	+AUF/1.2



	G 
	-1G1 
	Multi-line 
	+E1/1.3
	+V    +E1/1.4
	+V.    +E1/1.4
	-V    +E1/1.4
	-V.    +E1/1.4
	L    +E1/1.4
	N    +E1/1.4
	PE    +E1/1.3
	PE.    +E1/1.4

	Panel layout 
	+AUF/1.3



	H 
	-4H1 
	Multi-line 
	X1;X2    +E1/4.1

	Panel layout 
	+AUF/1.8


	-4H2 
	Multi-line 
	X1;X2    +E1/4.3

	Panel layout 
	+AUF/1.9



	K 
	-4K1 
	Multi-line 
	A1;A2    +E1/4.8
	21;22    +E1/4.3

	Panel layout 
	+AUF/1.2


	-11K1 
	Multi-line 
	A1;A2    +E1/11.1
	22;21;24    +E1/11.2
	32;31;34    +E1/11.2

	Panel layout 
	+AUF/1.2


	-11K2 
	Multi-line 
	A1;A2    +E1/11.5
	22;21;24    +E1/11.6
	32;31;34    +E1/11.6

	Panel layout 
	+AUF/1.2


	-12K1 
	Multi-line 
	A1;A2    +E1/12.1
	22;21;24    +E1/12.2
	32;31;34    +E1/12.2

	Panel layout 
	+AUF/1.3


	-12K2 
	Multi-line 
	A1;A2    +E1/12.6
	22;21;24    +E1/12.7

	Panel layout 
	+AUF/1.3


	-14K1 
	Multi-line 
	A1;A2    +E1/14.1
	22;21;24    +E1/14.2

	Panel layout 
	+AUF/1.3


	-14K2 
	Multi-line 
	A1;A2    +E1/14.4
	22;21;24    +E1/14.4

	Panel layout 
	+AUF/1.3



	Q 
	-1Q2 
	Multi-line 
	T1;L1;T2;L2;T3;L3    +E1/1.0

	Panel layout 
	+AUF/1.8



	SH 
	-SH1 
	Multi-line 
	SH    +E1/12.4


	-SH2 
	Multi-line 
	SH    +E1/12.8


	-SH3 
	Multi-line 
	SH    +E1/11.4


	-SH4 
	Multi-line 
	SH    +E1/11.8



	U 
	-6U1 
	Multi-line 
	+E1/6.0
	A/1    +E1/6.3
	COM    +E1/6.3
	LI1    +E1/6.2
	PE    +E1/6.1
	PE.    +E1/6.1
	R1A    +E1/6.3
	R1C    +E1/6.3
	R/L1    +E1/6.1
	S/L2    +E1/6.1
	SCHIRM    +E1/6.2
	U/T1    +E1/6.1
	V/T2    +E1/6.1
	W/T3    +E1/6.1

	Panel layout 
	+AUF/1.1



	V 
	-4V1 
	Multi-line 
	x1;x2    +E1/4.3

	Panel layout 
	+AUF/1.2



	W 
	-2W1 
	Multi-line 
	+E1/2.5


	-3W1 
	Multi-line 
	+E1/3.5



	X 
	-X1 
	Multi-line 
	+ALLG/1.8
	1    +E1/1.0
	2    +E1/1.0
	3    +E1/1.1
	3.    +E1/1.1
	4    +E1/1.1
	5    +E1/1.1
	PE    +E1/1.2
	6    +E1/4.7
	7    +E1/4.7
	PE    +E1/4.7
	PE    +E1/6.1
	8    +E1/7.1
	9    +E1/7.1
	PE    +E1/7.1
	10    +E1/7.2
	11    +E1/7.3
	PE    +E1/7.3
	12    +E1/7.4
	13    +E1/7.4

	Panel layout 
	+AUF/1.1


	-X2 
	Multi-line 
	+ALLG/1.8
	1    +E1/4.2
	2    +E1/4.2
	3    +E1/5.1
	4    +E1/5.1
	5    +E1/5.2
	6    +E1/5.3
	7    +E1/5.3
	8    +E1/5.4
	9    +E1/5.5
	10    +E1/5.6
	11    +E1/5.7
	12    +E1/6.4
	13    +E1/6.4
	14    +E1/7.6
	15    +E1/7.6
	16    +E1/7.7
	17    +E1/8.1
	18    +E1/8.2
	19    +E1/8.3
	20    +E1/8.4
	21    +E1/8.4
	22    +E1/8.5
	23    +E1/8.6
	24    +E1/9.1
	25    +E1/9.2
	26    +E1/9.3
	27    +E1/9.4
	28    +E1/9.4
	29    +E1/9.5
	30    +E1/9.6
	31    +E1/10.1
	32    +E1/10.2
	PE    +E1/10.2
	33    +E1/10.3
	34    +E1/10.4
	35    +E1/10.4
	36    +E1/10.5
	37    +E1/10.6
	PE    +E1/1.3

	Panel layout 
	+AUF/1.1


	-X3 
	Multi-line 
	+ALLG/1.8
	1    +E1/11.2
	2    +E1/11.2
	PE    +E1/11.3
	3    +E1/11.6
	4    +E1/11.7
	PE    +E1/11.7
	5    +E1/12.2
	6    +E1/12.2
	PE    +E1/12.3
	7    +E1/12.5
	8    +E1/12.5
	9    +E1/12.5
	10    +E1/12.5
	PE    +E1/12.5
	11    +E1/15.7
	12    +E1/15.7
	PE    +E1/15.7

	Panel layout 
	+AUF/1.2


	-X4 
	Multi-line 
	+ALLG/1.8
	1    +E1/11.3
	2    +E1/11.4
	3    +E1/11.7
	4    +E1/11.8
	5    +E1/12.3
	6    +E1/12.4
	7    +E1/12.7
	8    +E1/12.7
	9    +E1/12.7
	10    +E1/12.8
	11    +E1/12.8
	12    +E1/12.8
	13    +E1/13.0
	14    +E1/13.1
	15    +E1/13.2
	16    +E1/13.3
	17    +E1/13.4
	18    +E1/13.5
	19    +E1/14.2
	20    +E1/14.2
	PE    +E1/14.2
	21    +E1/14.4
	22    +E1/14.5
	PE    +E1/14.5
	23    +E1/14.7
	24    +E1/14.8
	25    +E1/15.1
	26    +E1/15.1
	27    +E1/15.2
	28    +E1/15.3
	29    +E1/15.4
	30    +E1/15.5
	31    +E1/15.8
	32    +E1/15.8

	Panel layout 
	+AUF/1.2




	+IN INSTALATION
	B 
	-5B1 
	Multi-line 
	+;-    +E1/5.6


	-7B1 
	Multi-line 
	BN;WH    +E1/7.6


	-7B2 
	Multi-line 
	BN;WH    +E1/7.7


	-8B1 
	Multi-line 
	+E1/8.1
	-    +E1/8.1
	V1    +E1/8.2


	-8B2 
	Multi-line 
	+E1/8.3
	1    +E1/8.3
	2    +E1/8.5
	3    +E1/8.4
	4    +E1/8.4
	5    +E1/8.6


	-9B1 
	Multi-line 
	+E1/9.1
	-    +E1/9.1
	V1    +E1/9.2


	-9B2 
	Multi-line 
	+E1/9.3
	1    +E1/9.3
	2    +E1/9.5
	3    +E1/9.4
	4    +E1/9.4
	5    +E1/9.6


	-10B1 
	Multi-line 
	+E1/10.1
	-    +E1/10.1
	V1    +E1/10.2


	-10B2 
	Multi-line 
	+E1/10.3
	1    +E1/10.3
	2    +E1/10.5
	3    +E1/10.4
	4    +E1/10.4
	5    +E1/10.6



	E 
	-8E1 
	Multi-line 
	+E1/8.1
	+E1/9.1
	+E1/10.1

	-X 
	Multi-line 
	1    +E1/8.1
	2    +E1/8.2
	3    +E1/9.1
	4    +E1/9.2
	5    +E1/10.1
	6    +E1/10.2
	PE    +E1/10.2




	M 
	-6M1 
	Multi-line 
	+E1/6.1
	U1;V1;W1;PE    +E1/6.1
	SH    +E1/6.2
	T1;T2    +E1/6.4


	-7M1 
	Multi-line 
	1;2    +E1/7.4



	S 
	-4S1 
	Multi-line 
	21;22    +E1/4.2


	-4S2 
	Multi-line 
	C;A;B    +E1/4.7
	PE    +E1/4.7


	-5S1 
	Multi-line 
	X1;X2    +E1/5.1


	-5S2 
	Multi-line 
	X1;X2    +E1/5.2


	-5S3 
	Multi-line 
	X1;X2    +E1/5.3


	-5S4 
	Multi-line 
	X1;X2    +E1/5.4


	-5S5 
	Multi-line 
	X1;X2    +E1/5.5



	W 
	-4W1 
	Multi-line 
	+E1/4.2


	-4W2 
	Multi-line 
	+E1/4.7


	-5W1 
	Multi-line 
	+E1/5.0


	-5W2 
	Multi-line 
	+E1/5.0


	-5W3 
	Multi-line 
	+E1/5.3


	-5W4 
	Multi-line 
	+E1/5.3


	-5W5 
	Multi-line 
	+E1/5.6


	-5W6 
	Multi-line 
	+E1/5.6


	-6W1 
	Multi-line 
	+E1/6.1


	-6W2 
	Multi-line 
	+E1/6.4


	-7W1 
	Multi-line 
	+E1/7.1


	-7W2 
	Multi-line 
	+E1/7.2


	-7W3 
	Multi-line 
	+E1/7.4


	-8W1 
	Multi-line 
	+E1/8.1
	+E1/9.1
	+E1/10.1


	-8W2 
	Multi-line 
	+E1/8.1


	-8W3 
	Multi-line 
	+E1/8.3


	-9W1 
	Multi-line 
	+E1/9.1


	-9W2 
	Multi-line 
	+E1/9.3


	-10W1 
	Multi-line 
	+E1/10.1


	-10W2 
	Multi-line 
	+E1/10.3



	X 
	-5X1 
	Multi-line 
	+E1/5.0


	-5X2 
	Multi-line 
	+E1/5.3


	-5X3 
	Multi-line 
	+E1/5.6



	Y 
	-7Y1 
	Multi-line 
	x1;x2;PE    +E1/7.1


	-7Y2 
	Multi-line 
	x1;x2;PE    +E1/7.2




	+EXT EXTERNAL
	B 
	-13B1 
	Multi-line 
	+;-    +E1/13.0


	-13B2 
	Multi-line 
	+;-    +E1/13.2


	-13B3 
	Multi-line 
	+;-    +E1/13.4



	M 
	-11M1 
	Multi-line 
	+E1/11.2
	L;N;PE    +E1/11.2
	SH    +E1/11.4


	-11M2 
	Multi-line 
	+E1/11.6
	L;N;PE    +E1/11.6
	SH    +E1/11.8


	-12M1 
	Multi-line 
	+E1/12.2
	L;N;PE    +E1/12.2
	SH    +E1/12.4


	-12M2 
	Multi-line 
	+E1/12.4
	SH    +E1/12.8


	-15M1 
	Multi-line 
	+E1/15.6
	L;N;PE    +E1/15.7



	W 
	-11W1 
	Multi-line 
	+E1/11.2


	-11W2 
	Multi-line 
	+E1/11.3


	-11W3 
	Multi-line 
	+E1/11.6


	-11W4 
	Multi-line 
	+E1/11.7


	-12W1 
	Multi-line 
	+E1/12.2


	-12W2 
	Multi-line 
	+E1/12.3


	-12W3 
	Multi-line 
	+E1/12.4


	-12W4 
	Multi-line 
	+E1/12.7


	-13W1 
	Multi-line 
	+E1/13.0


	-13W2 
	Multi-line 
	+E1/13.2


	-13W3 
	Multi-line 
	+E1/13.4


	-15W1 
	Multi-line 
	+E1/15.4


	-15W2 
	Multi-line 
	+E1/15.6


	-15W3 
	Multi-line 
	+E1/15.8





	Device tag list
	=+E1
	=+E1:PE Grundplatte
	=+E1:PE Schrank
	=+E1-2A1
	=+E1-2A1
	=+E1-91A1
	=+E1-91A1
	=+E1-91A1
	=+E1-91A1:G
	=+E1-91A1:G
	=+E1-91A1:G0
	=+E1-91A1:G0
	=+E1-91A1:+VDC
	=+E1-91A1:+VDC
	=+E1-91A1:B1
	=+E1-91A1:B1
	=+E1-91A1:B2
	=+E1-91A1:B2
	=+E1-91A1:B3
	=+E1-91A1:B3
	=+E1-91A1:B4
	=+E1-91A1:B4
	=+E1-91A1:B5
	=+E1-91A1:B5
	=+E1-91A1:BC4
	=+E1-91A1:BC4
	=+E1-91A1:BC5
	=+E1-91A1:BC5
	=+E1-91A1:VG
	=+E1-91A1:VG
	=+E1-91A1:VG0
	=+E1-91A1:VG0
	=+E1-91A1:Y1
	=+E1-91A1:Y1
	=+E1-91A1:Y2
	=+E1-91A1:Y2
	=+E1-91A1:Y3
	=+E1-91A1:Y3
	=+E1-91A1:Y4
	=+E1-91A1:Y4
	=+E1-91A1:ID1
	=+E1-91A1:ID1
	=+E1-91A1:ID2
	=+E1-91A1:ID2
	=+E1-91A1:ID3
	=+E1-91A1:ID3
	=+E1-91A1:ID4
	=+E1-91A1:ID4
	=+E1-91A1:ID5
	=+E1-91A1:ID5
	=+E1-91A1:ID6
	=+E1-91A1:ID6
	=+E1-91A1:ID7
	=+E1-91A1:ID7
	=+E1-91A1:ID8
	=+E1-91A1:ID8
	=+E1-91A1:IDC1
	=+E1-91A1:IDC1
	=+E1-91A1:B6
	=+E1-91A1:B6
	=+E1-91A1:B7
	=+E1-91A1:B7
	=+E1-91A1:B8
	=+E1-91A1:B8
	=+E1-91A1:GND..
	=+E1-91A1:ID9
	=+E1-91A1:ID9
	=+E1-91A1:ID10
	=+E1-91A1:ID10
	=+E1-91A1:ID12
	=+E1-91A1:IDC9
	=+E1-91A1:IDC9
	=+E1-91A1:ID13
	=+E1-91A1:ID13H
	=+E1-91A1:ID14
	=+E1-91A1:ID14H
	=+E1-91A1:IDC13
	=+E1-91A1:Rx+/Tx+
	=+E1-91A1:Rx-/Tx-
	=+E1-91A1:C1
	=+E1-91A1:C1
	=+E1-91A1:NO1
	=+E1-91A1:NO1
	=+E1-91A1:NO2
	=+E1-91A1:NO2
	=+E1-91A1:NO3
	=+E1-91A1:NO3
	=+E1-91A1:C4
	=+E1-91A1:C4
	=+E1-91A1:NO4
	=+E1-91A1:NO4
	=+E1-91A1:NO5
	=+E1-91A1:NO5
	=+E1-91A1:NO6
	=+E1-91A1:NO6
	=+E1-91A1:C7
	=+E1-91A1:C7
	=+E1-91A1:NO7
	=+E1-91A1:NO7
	=+E1-91A1:C8
	=+E1-91A1:C8
	=+E1-91A1:NC8
	=+E1-91A1:NO8
	=+E1-91A1:NO8
	=+E1-91A1:C9
	=+E1-91A1:C9
	=+E1-91A1:NO9
	=+E1-91A1:NO9
	=+E1-91A1:NO10
	=+E1-91A1:NO10
	=+E1-91A1:NO11
	=+E1-91A1:NO11
	=+E1-91A1:C12
	=+E1-91A1:NC12
	=+E1-91A1:NO12
	=+E1-91A1:C13
	=+E1-91A1:NC13
	=+E1-91A1:NO13
	=+E1-91A1:ID15
	=+E1-91A1:ID15H
	=+E1-91A1:ID16
	=+E1-91A1:ID16H
	=+E1-91A1:IDC15
	=+E1-91A1:B9
	=+E1-91A1:B9
	=+E1-91A1:B10
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