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All safety requirements are specified in individual sections of this manual. In addition the following instructions must be observed:

[image: Wykrzyknik]
· Prior to installation, repair or conservation as well as during any works in relation to electrical connections ensure the mains supply is disconnected and any cables or terminals are not live.
· When switching the programmer off via the keypad, dangerous voltage can still be present on terminals.
· The programmer must be used only as intended.
· Additional safety to protect the boiler, the heating circuit and heating water installation must be used to prevent damage to the system from malfunction of the programmer or any programming errors.   
· It is possible for the programmer to emit sparks. In an event of malfunction, emitted sparks or high temperatures can cause fire or explosion should dust or flammable gases be present in the vicinity of the programmer. It is therefore necessary to keep the surroundings of the programmer clean and tidy.
· The programmer should be installed within or in close vicinity of the boiler.
· The parameters of the programmer must be set in accordance with not only the type of the boiler and fuel but also with all operating conditions of the installation.  Incorrect set up of the parameters can cause malfunction of the boiler (i.e. overheating, burning of the fuel in the fuel store, etc.).
· Set parameters can be modified only by a person familiar with this guide.
· Use only in heating systems which have been constructed in accordance with applicable regulations.
· The programmer must be connected to a three-wire electrical circuit and protected by a fuse suitable for used loads.
· Electronical disconnection (2Y type in accordance with EN 60730-1 regulation) as well as micro-disconnection (2B type in accordance with EN 60730-1 regulation) are used in the programmer in relation to connected equipment.
· The programmer must not be used when the cover or electrical cables are damaged. It is necessary to inspect electrical cables; the programmer must be disabled should any damage be found.
· Any electrical cables must not touch or be in close proximity of hot objects. They must not be under mechanical stress. 
· The programmer must not be subjected to vibrations or exposed to direct sunlight.
· It is prohibited to take the cover off or extract the body of the programmer – risk of electric shock.
· Do not place any foreign objects into the programmer.
· Protect the programmer against water and dust. 
· The programmer can only be used indoors.
· Disconnect the power supply prior to connecting any peripheral devices.
· Under no circumstances modifications can be made to the design of the programmer.
· The programmer is suitable for household and light industrial use.
· Keep children away from the programmer and its accessories.
· The manufacturer accepts no responsibility for any damage resulting from failure to follow these instructions.
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BENEKOV EM 860P boiler programmer is a modern electronic device for controlling the operation of a pellet boiler with a rotary burner and automatic ignition. Flame detection is provided by an optical sensor.

The programmer is a multi-function device which automatically:
- maintains required boiler temperature by regulating the combustion process, 
- controls the screw feeder and the fan based on a preset schedule,
- maintains the required temperature of the HW cylinder, 
- maintains required temperature of one mixed heating circuit (HC1),
- can heat the storage tank.

[bookmark: _Toc250726455][bookmark: _Toc251318207][bookmark: _Toc251564841][bookmark: _Toc251565919][bookmark: _Toc251566057][bookmark: _Toc251566931][bookmark: _Toc251568093][bookmark: _Toc251569746][bookmark: _Toc251569883][bookmark: _Toc251653364][bookmark: _Toc251653919][bookmark: _Toc251826254][bookmark: _Toc219789277][bookmark: _Toc219789447][bookmark: _Toc219859916][bookmark: _Toc219878087][bookmark: _Toc219878195][bookmark: _Toc219878382][bookmark: _Toc220207517]Communication with room panel ecoSTER or standard room thermostat enables to maintain comfortable temperature in the required room. Remote access can be provided via the ecoNET 300 internet module.

The programmer set up is easy and intuitive.

This device is suitable for installation in households or smaller industrial premises.


IMPORTANT:	


a) Before calibrating the feeder, leave the programmer in STAND BY mode and go to the calibration menu:
Main menu  Boiler settings  Fuel level  Fuel level calibration


b) BENEKOV EM 860P boiler programmer requires connection to an outdoor sensor WS (type CT6-P) to fully utilize all its features.

Should it not be possible to use the WS outdoor sensor for any reasons, the equithermal function will not regulate the heating circuit HC1. In this instance change the following settings:
Main Menu  MIX settings  Equithermal regulation

set to “Off” – see chapter 8.19.



[bookmark: _Toc498495774]Documentation information
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Since this manual is only a supplement to the boiler documentation it is necessary, in addition to the instructions in this manual, to follow the instructions for operating the boiler!
For ease of use the manual is divided into 2 parts: for users and for service companies performing installation and service. Both parts contain important safety information. Therefore, both the user of the programmer and the installer should be familiar with both parts of this manual.
The manufacturer accepts no responsibility for damages resulting from failure to follow these instructions.
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Please ensure that these operating and installation instructions as well as all required documentation are stored carefully so that they can be used whenever necessary. In the case of moving or selling the equipment it must be handed over to the new user / owner with all the documentation.

[bookmark: _Toc498495776]Symbols used

The following graphic symbols are used throughout these instructions: 

· - this symbol means useful information and instructions, 

[image: Wykrzyknik] 	- this symbol is important information, ignoring it may result in property damage, a threat to human or animal health and life.

WARNING: These symbols mark essential information to simplify the reading of the manual. However, the users are still required to familiarize themselves even with the instructions not marked by graphic symbols and they must to observe them!


[bookmark: _Toc498495777]VEEE 2002/96/EG Regulations

[image: ]Electricity and electronic regulations
· Use registered recycling company to recycle the packaging and the product at the end of its life.   
· Do not dispose of the product in a general waste rubbish bin.  
· Do not burn the product.
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	Information
	
	

	Boiler settings
	Required boiler temperature
	

	
	Output control
	MAX: burner output

	
	
	MAX: fan power

	
	
	MED: H2 hysteresis

	
	
	MED: burner output

	
	
	MED: fan power

	
	
	MIN: H1 hysteresis

	
	
	MIN: burner output

	
	
	MIN: fan power

	
	
	Boiler switch on hysteresis

	
	
	Min burner output in FL mode

	
	
	Max burner output in  FL mode

	
	
	Feeder calibration
· Calibration test
· Feeder filling
· Fuel amount for testing

	
	Mode – CONTROLLING
	Standard

	
	
	Fuzzy Logic

	
	Fuel level
	Min. Fuel level

	
	
	Calibration of fuel level
· Full 100%
· Empty 0%


	
	Switch the boiler pump on
	

	
	Burner cleaning
	

	
	Cleaning intensity
	

	
	Rotary cleaning cycle
	

	HW setting *
	Desired HW temperature
	

	
	HW pump mode
	Off

	
	
	HW priority

	
	
	No HW priority

	
	HW cylinder hysteresis
	

	
	Disinfecting the HW cylinder
	

	Summer/Winter
	Mode - Summer/Winter
	Winter

	
	
	Summer

	
	
	Auto

	
	Summer mode – temperature for switch on
	

	
	Summer mode – temperature for switch off
	

	MIX set up
	Required MIX temperature
	

	
	Lowering MIX temperature from the room temperature
	

	
	Equithermal regulation *
	Off

	
	
	On

	
	MIX equithermal curve *
	

	
	Equithermal curve adjustment *
	

	
	Room influence *
	Room temperature coefficient

	Night mode
	Boiler temperature
	Activation

	
	
	Reduction value

	
	
	Schedule

	
	MIX temperature *
	Activation *

	
	
	Reduction value *

	
	
	Schedule *

	
	HW cylinder temperature *
	Activation *

	
	
	Reduction value *

	
	
	Schedule *

	Scheduling
	Boiler
	Activation

	
	
	Schedule

	
	Circulation pump
	Activation

	
	
	Schedule

	General settings
	Clock
	

	
	Display brightness
	

	
	Display contrast
	

	
	Sound
	

	
	Language
	

	
	Wi-Fi *
	

	
	Restore factory settings
	

	Manual control
	Fan
	

	
	Tray feeder
	

	
	Burner feeder
	

	
	Rotary cleaning
	

	
	Ignition
	

	
	Boiler pump
	

	
	HW pump
	

	
	MIX 1 pump
	

	
	MIX 1 opens
	

	
	MIX 1 closes
	

	Alarms
	
	

	Service settings
	
	



* The line is not displayed unless the appropriate sensor or add-on module is connected or if the parameter is hidden.
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Description of buttons
[image: klawiatura]3
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[bookmark: _Toc226777658]
Fig 1 View of the control panel

1. MENU button – enter the menu
2. “TOUCH & PLAY” button
3. [bookmark: _Toc219789282][bookmark: _Toc219789452][bookmark: _Toc219859921][bookmark: _Toc219878092][bookmark: _Toc219878200][bookmark: _Toc219878387][bookmark: _Toc220207523]EXIT button

Turn the "TOUCH & PLAY" button to increase or decrease the selected parameter. It enables quick regulation. By pushing the "TOUCH & PLAY" button you can either change the selected parameter or confirm selection. EXIT button – exit the level without saving changes to the selected parameter. 

Description of the display
[image: D:\Regulátor PLUM\EM 860P\EM860P - hlavni displej.jpg]
[bookmark: _Toc226777659]Fig 2 View of the basic display settings

1. Mode of the programmer: STOP, IGNITION, RUNNING, INHIBITION, EXTINGUISHING, CLEANING, MANUAL
2. Required boiler temperature
3. Actual boiler temperature (BT)
4. Symbols showing the status of the required boiler temperature, the heating circuit and HW heating. 

	Symbol
	Meaning

	[image: termostat pokojowy]
	Room thermostatic control disabled (desired temperature has been reached in the reference room).

	[image: termostat pokojowy+strzałka]
	Required MIX temperature (heating circuit) decreased after the room thermostatic control disconnected

	[image: ]
	Required boiler temperature, heating circuit or HW decreased (scheduled)

	[image: cwu]
	Required boiler temperature increased to allow HW cylinder to be charged.

	[image: ikona mieszacza]
	Required boiler temperature increased for mixed heating circuit.

	[image: pogodowe]
	Equithermal regulation is activated

	B
	Required boiler temperature increased to allow storage tank to be heated.




5. Fan operation symbol
6. Feeder operation symbol – from tray (feeder 1)
7. Feeder operation symbol – in the burner (feeder 2)
8. This part of the display shows two functions – “burning match” – mode IGNITION is on (the number corresponds with the number of attempts to ignite).
9. Boiler pump operation symbol
10. HW pump operation symbol
11. Rotary burner cleaning symbol
12. Disinfection of HW cylinder symbol
13. Current temperature of HW in the water cylinder (HW)
14. Required temperature of HW in the cylinder	 
15. Current time
16. Day of the week
17. Outdoor temperature (WS)
18. Boiler symbol (when “FL” shown Fuzzy Logic is activated) 
19. Current boiler output symbol (MIN, MED, MAX)


The window displaying HW (the right side of the main display) can be changed by turning the “TOUCH & PLAY” button to display: 
a) the level of fuel in the store, provided that the Min fuel level parameter is set to a non-zero value. Details of the correct fuel level settings are described in chapter 8.22.

[image: ] 
Fig 3 Changing the HW window to the window displaying the fuel level indicator

Note: The fuel level is also displayed on the ecoSTER200 room panel.

b) mixed heating circuit HC1 information provided the MIX temperature sensor (M1) is connected. 
[image: ] 
Fig 4 Changing the HW window to the window displaying the mixed heating circuit HC1

c) flame brightness
d) other information
· TTUV – momentary temperature of HW
· TakuH – momentary temperature in the upper part of the storage tank
· TakuD - momentary temperature in the lower part of the storage tank



[bookmark: _Toc498495783][bookmark: _Ref199746689][bookmark: _Ref199746711][bookmark: _Ref199746729][bookmark: _Ref199746747][bookmark: _Ref199746778][bookmark: _Toc210461226]Switching the programmer on

When the programmer is re-connected back to the mains supply (~230V, 50 Hz) it remembers the settings before it was disconnected. If the programmer had not been running before being disconnected it puts itself into “STAND BY” mode. The display shows real time, outdoor temperature, the programmer type (BENEKOV EM 860P) and the text “Boiler off”.
The protection of pumps against tightening is active in this mode which means the pumps are turned on in regular intervals. It is therefore recommended that even when the boiler is not in operation, the programmer is connected to the mains supply and set to “STAND BY” mode.

By pressing the “TOUCH & PLAY” button and selecting:
Turn the drive on  Yes
the programmer turns on. 

From this moment the hydraulic parts of the installation (pump, MIX) work according to the set requirements, the boiler (fuel feeder, fan) enters the IGNITION mode. 



Required boiler temperature
Required boiler temperature is the temperature of heating water upon the exit from the boiler that we want to be maintained during the boiler operation. It is set in:
Main menu  Boiler settings  Required boiler temperature

The value of this parameter is in some circumstances automatically adjusted by the programmer. 
This status is indicated on the basic display by these icons: [image: termostat pokojowy+strzałka] , [image: cwu] or [image: ikona mieszacza]  - see chapter 8.2.



Mode - IGNITION
This mode automatically ignites the fuel in the boiler. This normally takes about 2 to 5 minutes. To set the parameters for the IGNITON process select as follows:

Main menu  Service settings  Burner settings  Ignition

If ignition is unsuccessful there are additional attempts to ignite the furnace. The amount of the fuel for subsequent ignition attempt is reduced by 10% in comparison with the first attempt. The ignition burner attempt is shown on the basic display next to the symbol of the “burning match”.
[image: D:\Regulátor PLUM\EM 860P\EM860P - zobrazeni displeje pri zapalovani.png]
Fig 5 Basic display during ignition


After three unsuccessful attempts at ignition the message Unsuccessful ignition attempt is displayed. It is not possible to continue the boiler operation and intervention of an authorised person is required. After detecting and eliminating the causes of unsuccessful ignition, the boiler can be set to the IGNITION mode again. 

Mode - RUNNING

[image: D:\Regulátor PLUM\EM 860P\EM860P - zobrazeni displeje behem provozu.png]
Fig 6 Basic display during the running mode


When the boiler is in RUNNING mode, the fan works continuously and the tray and burner feeders are turned on in a set cycle. The cycle consists of the time of the feeder working and the time of the feeder pausing:

 [image: D:\Regulátor PLUM\EM 860P\EM860P - cykly podavace a ventilátoru.png]
Fig 7 Fuel and Fan Feeder Cycles

where:		T – Feeding cycle
P – Feeder running time from the tank
D – Feeder downtime in the burner

Time intervals Feeding cycle (T) and Feeder downtime in the burner (D) can be set in:
Main menu  Service settings  Burner settings  Operation

	[image: Wykrzyknik]
	
Time interval Feeder running time from the tank (P) is automatically controlled by the programmer based on the required burner output (MAX, MED or MIN), Test fuel quantity and Fuel calorific value.




Fan power values for each burner output level can be set in: 
Main menu  Boiler settings  Output regulation


[bookmark: _Toc498495787]Feeder calibration

WARNING!	This is a very important activity. Correct and accurate measurement and setting of the “Test fuel quantity” in the drive determines the reliability of the boiler operation. Entering incorrect value will cause the boiler to malfunction. 

Before calibrating the feeder leave the programmer in STAND BY mode and go to the calibration menu.


The value Test fuel quantity defines the amount of fuel that the feeder can deliver to the burner during continuous operation per unit of time (specifically 6 minutes) according to a particular setting and inclination. To set the value follow the below:

1. Check that the screw feeder from the store is correctly positioned. The angle between the feeder and the horizontal floor must be between 0 and 60°, the optimum is 45°.
 
· Installation of the feeder at an angle of less than 45° increases the amount of fuel delivered.
· Installation of the feeder at an angle of more than 45° reduces the amount of fuel delivered. 

2. Fill the store with the specified fuel.

3. Connect the boiler to the mains (230V/50Hz) by a cable with plug.

4. Remove the flexible hose together with the connection elbow from the top of the burner and place it in a suitable container. 

5. Press the START button (Main menu → Boiler settings → Feeder calibration → Feeder filling) to fill the screw feeder with the fuel from the store. After the pellets begin to fall from the feeder into the container stop the feeding of the screw feeder by pressing the STOP button for about 30 seconds. Empty the container with the pellets and return it under the disconnected elbow. Press the NEXT button to move directly to the Calibration test (alternatively follow: Main menu → Boiler settings → Feeder calibration → Calibration test).

6. Press the START button to start running the feeder calibration test (Main menu → Boiler settings → Feeder calibration → Calibration test). The feeder starts to pour the fuel into the container and the countdown of the test is shown on the display. The test is automatically terminated after 6 minutes. 

7. Weigh the amount of fuel that has been delivered into the container.

8. Enter the amount (in grams) into the boiler programmer (Main menu → Boiler settings → Feeder calibration → Test fuel quantity). This value determines the feeding quantity during the boiler operation. Incorrect value will cause malfunction of the burner. Entering lower value than the actual amount acquired during the test will cause more fuel to be delivered to the burner during normal boiler operation. Entering a higher value than the actual amount acquired during the test will cause less fuel to be delivered to the burner during the normal boiler operation. 

The boiler feeder value for BENEKOV K14 must not be less than 4 kg/hr.
The boiler feeder value for BENEKOV K20 must not be less than 5 kg/hr.
The boiler feeder value for BENEKOV K25 must not be less than 6 kg/hr.

9. Push the flexible hose including the connection elbow back into the upper pipe of the burner. 

Mode - CONTROL

There are two control modes available to maintain set boiler temperature: Standard and Fuzzy Logic.
To set the mode:
Main menu  Boiler settings  Control mode


A) Operation in standard mode
If the boiler temperature reaches the required temperature, the programmer enters the INHIBITION mode or (should the INHIBITION mode be deactivated) the EXTINGUISHING mode. 
The programmer is equipped with a regulation program to reduce the burner output - it can gradually reduce its output as soon as the actual boiler temperature raises closer to the required boiler temperature. 

There are three output levels:
· MAX – maximum burner output
· MED – medium burner output
· MIN – minimum burner output
The actual output level is shown on the display as a three-segment indicator on the left side of the boiler icon – see fig. 2, item 19.

Separate burner output and fan power correspond with each of the above levels. The parameters of burner output and fan power can be set in:
Main menu  Boiler settings  Output regulation


The programmer regulates the output of the burner used by the boiler at the time based on required temperature and pre-set H1 and H2 hysteresis parameters. 

If H1 < H2 the programmer uses 3 output levels (MAX + MED + MIN).
If H1 > H2 the programmer uses 2 output levels (MAX + MIN).


[image: D:\Regulátor PLUM\EM 860P\EM860P - modulace vykonu.jpg]
Fig 8 Scheme of burner output level regulation

B) Operation in Fuzzy Logic mode
In Fuzzy Logic mode the programmer automatically determines the burner output for the operation of the boiler. It ensures that the required boiler temperature is maintained. The same output levels as in standard mode are used by the programmer. However, it is not necessary to set H1 and H2 hysteresis parameters as in this mode, unlike in standard mode, incorrect set up of H1 and H2 parameters does not affect the required temperature. It also enables the boiler temperature to be reached quicker. 

Boiler output range in Fuzzy Logic mode can be set up by Minimum FL burner output and Maximum FL burner output in menu:
Main menu  Boiler settings  Output regulation

	[image: Wykrzyknik]
	
If the boiler is operating without a storage tank and the programmer is in SUMMER mode, it is recommended that STANDARD mode of operation is selected. 


When the required boiler temperature is exceeded by 5°C the programmer enters either the INHIBITION mode or (if the INHIBITION mode is deactivated) the EXTINGUISHING mode.  


	[image: Wykrzyknik]
	The boiler output displayed in the tab:
Main menu  Information
reflects the real output only if parameters Test fuel quantity and Fuel calorific value are set up correctly.





[bookmark: _Toc498495789]Mode - INHIBITION

The INHIBITION mode can be reached in both Standard as well as Fuzzy Logic operating modes.  

The programmer enters the INHIBITION mode automatically (without user’s intervention):
· in STANDARD mode - when the required temperature is reached 
· in Fuzzy Logic mode - when the required temperature is exceeded by 5°C.

The INHIBITION mode of the programmer ensures that the boiler is not extinguished. Under these circumstances the burner works at a very low output level which does not cause the boiler temperature to risee further provided the relevant parameters are set up correctly. This mode reduces frequent extinction and re-ignition of the boiler. All relevant parameters for INHIBITION mode can be set in menu:
Main menu  Service settings  Burner settings  Inhibition

Maximum inhibition period parameter defines the period that the boiler operation may be in INHIBITION mode. Should the boiler not be needed in operation after this period, the programmer will initiate the EXTINGUISHING process. 

	[image: Wykrzyknik]
	If parameter Maximum inhibition period = 0, the programmer omits the INHIBITION mode and enters the EXTINGUISHING mode straight away.




Other parameters in INHIBITION mode (Inhibition burner power, Fan in inhibition mode, Feeding cycle - INHIBITION) must be set so that neither extinction of the furnace nor overheating of the boiler can occur.   

	[image: Wykrzyknik]
	All parameters in this mode must be set up so that the boiler temperature drops gradually. Otherwise the boiler can overheat.  
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In this mode the remainders of the fuel are being burned and the boiler is preparing to pause or shut down completely. All relevant parameters for EXTINGUISHING mode can be set in menu: 
Main menu  Service settings  Burner settings  Extinguishing

The programmer stops the fuel supply, periodically blows through the burner and regulates the burning of the fuel remainders. When the flame brightness falls below the value set in 
End of blow-through or after a period set in the Maximum extinguishing period parameter the programmer enters the STOP mode. 
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In the CLEANING mode the ash generated during the boiler operation is cleaned from the burner. In this instance the fan operates at maximum power.  The parameters affecting the CLEANING process are in the menu:

Main menu  Service settings  Burner settings  Burner cleaning

The burner is cleaned before the IGNITION mode is activated (this is specified by the Cleaning time before ignition parameter) and during the EXTINGUISHING mode (this is determined by the Cleaning time during extinguishing parameter).
The burner cleaning is also activated if the boiler is in RUNNING or OFF mode for a long time.
[bookmark: _Toc498495792]Mode - STOP

In this mode the boiler is extinguished and waiting for a signal to start its operation. Such signals are:
· The boiler temperature drops below the required boiler temperature decreased by the Boiler switch on hysteresis parameter. This parameter can be set up in menu:
Main menu  Boiler settings  Boiler switch on hysteresis

· If the boiler operates with a storage tank – the temperature in the upper part of the storage tank BH drops below Storage tank temperature – heating on. This parameter can be set up in menu:
Main menu  Service settings  Storage tank settings


[bookmark: _Toc498495793]Boiler pump

The boiler pump (BP) is an integral part of the primary circuit of the boiler. The temperature at which the boiler starts can be set up in:
Main menu  Boiler settings  Switching the boiler pump on

When the boiler temperature reaches 80°C the pump is automatically switched on regardless of the status of the other regulation parameters. This is a safety feature preventing the boiler from overheating.


[bookmark: _Toc498495794]Burner cleaning

The programmer ensures regular cleaning of the rotary furnace of the burner by 3 parameters which can be set up in menu:
Main menu  Boiler settings


Burner cleaning parameter determines the frequency of the cleaning of the burner before extinguishing. When set to value of, i.e. 24 hours, the programmer performs controlled EXTINGUISHING and CLEANING of the furnace with subsequent re-ignition of the boiler every 24 hours. 

Parameters Cleaning intensity and Rotary cleaning cycle determine continuous rotation and hence cleaning of the furnace in the RUNNING mode. Cleaning intensity parameter determines the length and Rotary cleaning cycle parameter determines how often the furnace is being rotated. Cleaning intensity parameter is defined as % of the Rotary cleaning cycle parameter. 


	[image: Wykrzyknik]
	A faint “clicking” can be heard during the rotation of the furnace. This is normal and is not a cause for concern. 





[bookmark: _Toc498495795]Setting up hot utility water (HW) heating


The programmer can regulate the heating of the water in the HW storage tank in case the HW temperature sensor is connected to the corresponding terminals on the programmer distribution panel. HW heating parameter can be set up in menu:
Main menu  HW Settings  HW pump mode

The user can select:
· Off – permanently deactivate heating of HW.
· HW priority – prioritize the heating of HW to the heating circuit. In this instance the boiler pump is switched off and the MIX is closed until the HW storage tank reaches the required temperature.
· No HW priority- boiler pump and HW pump are working concurrently.


Setting up required HW temperature

Required HW temperature is the temperature that the HW storage tank should reach. It can be set in menu: 
Main menu  HW settings  Required HW temperature


As soon as the temperature falls below the Required HW temperature decreased by HW storage tank hysteresis parameter, the HW pump it switched on in order to heat the HW storage tank.  

	[image: Wykrzyknik]
	When the HW temperature drops it can start heating up faster if the hysteresis parameter is set to a small value.



[bookmark: _Toc498495797]Disinfecting the HW storage tank

The programmer automatically heats the HW in the storage tank to 70 °C on regular basis. This aims at removing bacteria (Legionella Pneumophila). It can be set up in menu:
Main menu  HW settings  Disinfecting HW storage tank

	[image: Wykrzyknik]
	All personnel present in the facility when this process is active must be informed. There is a risk of scalding with hot water.



Once a week, on Monday at 02:00 am, the programmer increases the HW temperature to 70 °C. The HW pump switches off after 10 minutes and HW heating returns back to standard operation. .

	[image: Wykrzyknik]
	Do not switch the HW disinfection function off if the HW pump mode is “Off”.




[bookmark: _Toc498495798]Mode - SUMMER/WINTER

The mode SUMMER allows HW storage tank to be heated without the need to heat the building. It can be set up in menu:
Main menu  Summer/Winter  SUMMER/WINTER mode

The user can select:
· Winter – concurrent heating of HW and the building.
· Summer – only HW is heated
· Auto – automatic switch between SUMMER/WINTER modes depending on outdoor temperature (WS). Summer mode – temperature for switch on and Summer mode – temperature for switch off determine the activation of either mode. 

	[image: Wykrzyknik]
	Warning! If the boiler is connected to the system without a storage tank and the SUMMER mode is activated, operation in standard mode is recommended – see chapter 8.8.

	[image: Wykrzyknik]
	SUMMER mode must not be activated if HW pump is not connected or damaged. 
All appliances needing heat might be turned off in SUMMER mode. It is therefore recommended to ensure the boiler cannot overheat before activating the SUMMER mode. 




MIX set up

The programmer can regulate the mixing valve, called the MIX if a MIX temperature sensor (M1) is connected to the corresponding terminals on the programmer distribution board.


a) Manual regulation

If outdoor sensor (WS) cannot be used for any reason, equithermal regulation cannot be used to regulate the heating circuit HC1. Under these circumstances it is necessary to set the following:
Main menu  MIX settings  Equithermal regulation
switch into „Off” mode.

At the same time the MIX temperature must be manually set in menu:
Main menu  MIX settings  Required MIX temperature

The MIX temperature should be set to such value as to ensure satisfactory temperature within the heated areas. 
The manufacturer of this programmer does not recommend such use!


b) Equithermal regulation

This regulation is significantly better and more effective option for regulation of the water temperature in the heating circuit. It is based on immediate outdoor temperature (WS) and it automatically regulates the required MIX temperature. To activate Equithermal regulation go to:
Main menu  MIX settings  Equithermal regulation

and switch into “On” mode.

At the same time the equithermal curve of the heated object must be defined correctly – see chapter 8.21. This can be set in menu:
Main menu  MIX settings  MIX equithermal curve
Main menu  MIX settings  Equithermal curve adjustment


[bookmark: _Toc498495800]Lowering required MIX temperature from room thermostat

The programmer can be connected and work with a room thermostatic control or with the ecoSTER room panel. See chapter 11.6 and 11.7 respectively for description of connections.

The room thermostatic control (or ecoSTER) detects that the required room temperature has been reached in the room. It automatically disconnects and the programmer automatically reduces the required MIX temperature. 

The required MIX temperature is decreased by the value set in Lowering the MIX temperature from RT. This status is then indicated on the basic display (near the MIX temperature) by [image: termostat pokojowy+strzałka] symbol. This occurs during manual as well as equithermal regulation – see chapter 8.19. To set this parameter go to:
Main menu  MIX settings  Lower MIX temperature from RT

An example: If the required MIX temperature is set at 52°C and Lower MIX temperature from RT parameter is set at 3°C  then, when the room thermostatic control sensor disconnects, the MIX valve partially closes so the MIX temperature (M1) stays at 49°C (52-3=49).

The result is that MIX is partially closed. The parameter must be set up so that the temperature in the reference room gradually decreases after the room thermostatic control is activated (disconnects). 

It is possible to block the MIX pump (heating circuit) when the room thermostat disconnects. To block the pump go to:
Main menu  Service settings  MIX settings  Switch off MIX pump from RT

and select “Yes”.
With this setting, when the room thermostatic control disconnects (the room is warm enough) the MIX is closed and the MIX pump (heating circuit) is switched off. If this selection is active it can cause higher fluctuation of temperature in the heated areas. 


Equithermal regulation

[image: Rys 1]
Fig 9 Thermal curves
The required MIX temperature can be set automatically based on immediate outdoor temperature (WS). If the thermal curve for the particular type of the building is set up correctly, the programmer can automatically regulate the MIX temperature to ensure that the room temperature remains approximately the same regardless of the outdoor temperature (WS). 
Recommended values of the heating (equithermal) curve:
· Under-floor heating			0.2 - 0.6
· Radiator heating			1.0 - 1.6


Tips for selecting the right equithermal curve:
If the room temperature rises but the outdoor temperature falls, the value of the equithermal curve is too high. 
If the room temperature falls together with the outdoor temperature, the value of the equithermal curve is too low. 
If the room temperature is optimal while the outdoor temperature is low or the room temperature is too low while the outdoor temperature is warm – it is recommended to increase the value of the equithermal curve along the horizontal axis and then select lower euqithermal curve.
If the room temperature is low while the outdoor temperature is cold or the room temperature is too high while the outdoor temperature is warm – it is recommended to lower the value of the equithermal curve along the horizontal axis and then select higher equithermal curve.
Poorly insulated buildings require higher equithermal curve. On the other hand, well insulated buildings require lower equithermal curve. The pre-set temperature can be changed by the programmer dependant on the equithermal curve if the actual temperature exceeds the range set for the particular heating circuit. 



[bookmark: _Toc498495802]Fuel level


A) Displaying the fuel level

To monitor the fuel level in the store the Min fuel level parameter must be set to a non-zero value, i.e. 10%. This parameter can be found in:
Main menu  Boiler settings  Fuel level
By rotating the “TOUCH & PLAY” button while the display is in basic settings, it is possible to monitor the actual replenishing of the fuel store.
[image: ] 
Fig 10 Basic display with fuel level icon
Note: The fuel level is also displayed on the ecoSTER200 room panel.


B) Operation of the fuel level indicator
Each time the fuel store is replenished to desired level, the “TOUCH & PLAY” button must be pressed and held until the below icon is displayed:

[image: ]Nastavit hladinu paliva na 100%?
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Fig 11 Operation of the fuel level indicator

After selecting and confirming “Yes” the fuel level is set to 100%. The fuel store can be replenished at any time; there is no need to wait for the fuel store to be completely empty. However, it is necessary to fill the fuel store above the 100% level and confirm the level by holding the “TOUCH & PLAY” button.

C) Description of indicator function 
The programmer calculates the fuel level based on the actual fuel consumption. The factory setting may not always match the actual fuel consumption of the boiler. It may therefore be necessary for the user to calibrate the fuel level. No additional sensors are required. 

D) Fuel level calibration
If the Test fuel quantity and Feeder capacity parameters are set up correctly there is no need to perform calibration. The programmer will calculate the fuel level itself. However, if the fuel level is determined inaccurately, it is recommended to perform the calibration. Fill the fuel store to the top edge and select Full 100%. This can be found in:
Main menu  Boiler settings  Fuel level  Fuel level calibration

The icon will show 100% on the basic display. The on-going calibration process is indicated by “KAL” flashing. The icon flashes until the minimum fuel level is reached. It is important to continuously check the decreasing fuel level in the store. As soon as the level falls to minimum, select Empty 0%. The calibration process for the particular store and fuel is completed.
  
	[image: Wykrzyknik]
	The change of Fuel store capacity parameter cancels the fuel level calibration. This is then calculated based on Test fuel quantity and Fuel store capacity parameters.  





E) Fuel level monitoring via PLS sensor

PLS fuel level sensor can be used to monitor the fuel level in the fuel store – see chap. 8.23. After the fuel level drops below the level set by the sensor, the programmer displays “ATTENTION! Fuel deficiency in the store!” but continues to supply fuel. If the user does not replenish the fuel store the boiler burns the rest of the fuel and stops. 

PLS fuel store level sensor is not a part of the basic equipment of the boiler. 



Controlling external feeder

The programmer is able to work with PLS fuel store level sensor. When the sensor is activated (disconnected) the programmer starts the external feeder for a period of time set in External feeder operation to replenish the fuel store. 

External feeder operation parameter can be set up in:
Main menu  Service settings  External feeder operation

If the value of the External feeder operation parameter is set to “0” the operation of the external feeder is deactivated. 



[bookmark: _Toc498495804]Night mode

Schedules for night inhibition can be set up in the programmer. This means reducing:
· boiler temperature (BT)
· MIX temperature (M1)
· HW storage tank temperature (HW)
These schedules enable reduction of relevant parameters in a set period, i.e. at night or when leaving the heated building. This reduces the required temperature automatically which ensures better user’s comfort and reduces fuel consumption. This mode is indicated on the basic display by [image: ] symbol.
To activate schedule to reduce the boiler temperature go to:
Main menu  Night mode  Boiler temperature

To activate schedule to reduce the MIX temperature go to:
Main menu  Night mode  MIX temperature
To activate schedule to reduce the HW storage tank temperature go to:
Main menu  Night mode  HW storage tank temperature
The user can set the following parameters:
· Activate – select whether this parameter is active (Yes) or not (No).
· Decrease value – set the number of °C by which the required temperature should fall (BT, M1 or HW) during active schedule.
· Schedule – set the time intervals for each day of the week when the temperature should be decreased.

[image: ]

Fig 12 Time intervals



[bookmark: _Toc498495805]Scheduling

The programmer can also be scheduled to shut down:
· the boiler
· the circular pump
These scheduled periods can totally shut the boiler or the circular pump down for a set time, i.e.: at night or when the building is being vacated. The boiler, the pump respectively, is not in operation during period when it is not needed.
To set these parameters go to:
Main menu  Scheduling  Boiler

Parameter for shutting the circular pump down can be found in:
Main menu  Scheduling  Circular pump

The user can select:
· Activate – select whether this parameter is active (Yes) or not (No).
· Schedule – set the time intervals for each day of the week when the boiler or circular pump shuts down.



[bookmark: _Toc498495806]General settings

General settings are available in the menu:

Main menu  General settings

These include:
· Clock – the correct clock set up affects schedules; mainly during the night inhibition mode (see chap.8.24) and scheduled operation (see chap. 8.25).
· Display brightness
· Display contrast
· Sound
· Language
· Wi-Fi
· Restore factory settings – by selecting “YES” the user can return the programmer to the settings by the boiler manufacturer.



[bookmark: _Toc498495807]Information

Information can be found in menu:
Main menu  Information

The Information menu allows the user to view the actual output, fuel consumption, measured temperature and at the same time track which equipment is in operation and which is not. By turning the “TOUCH & PLAY” button during viewing other parameters can also be monitored, i.e.: operating counters or program versions. 


[bookmark: _Toc498495808]Manual control

The programmer can be used to manually switch on various equipment (fan, fuel store feeder, feeder in the burner, rotary cleaning, ignition, boiler pump, heating water pump, MIX1 pump, MIX 1 opens, MIX 1 closes). This feature can be used to verify whether the selected equipment is correctly connected and in working order. 
The manual control of the equipment can be entered only if the boiler is shut down.  
Manual control can be accessed in:
Main menu  Manual control


	[image: Wykrzyknik]
	It is not recommended to switch on the equipment for prolonged time periods as this can cause hazardous situations. It is therefore recommended to test the particular part only for absolutely necessary time period and exit the manual control as soon as possible. 

	[image: Wykrzyknik]
	The manual control mode is automatically deactivated by exiting the menu and the equipment is controlled according to momentary requirements of the boiler and the heating system. 



[bookmark: _Toc498495809][bookmark: _Toc220207536][bookmark: _Toc219789295][bookmark: _Toc219789465]Service settings

The user can enter the service menu by entering the password 1000 into the programmer. The “Padlock” icon appears in the top left part of the menu. However, all service parameters are locked and they cannot be edited. 

INSTALLATION AND SERVICE SETTINGS GUIDE
BENEKOV EM 860P
[bookmark: _Toc210461211][bookmark: _Toc219789296][bookmark: _Toc219789466][bookmark: _Toc219859933]
12

[bookmark: _Ref251323952][bookmark: _Toc219878104][bookmark: _Toc219878212][bookmark: _Toc219878399]
Diagram of recommended hydraulic connection 
[bookmark: _Toc498495812]Without storage tank
[image: D:\Regulátor PLUM\EM 860P\EM860P - hydraulicke schema 16 kotle bez AKU 2017-09.png]

Fig 13 Recommended hydraulic diagram without storage tank
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BT – boiler temperature sensor
RS – return temperature sensor
WS – outdoor temperature sensor
HW – HW temperature sensor
M1 – MIX temperature sensor
BP – boiler pump
DH – HW pump
PM – MIX pump
CP – circular pump
SM – MIX servo drive
T – standard room thermostat
ST – thermostatic circular valve
SV – cold water
TV – hot water


Example of settings of the most important parameters when using radiators: 
	Parameter
	Setting
	Menu

	Required boiler temperature
	70C
	Main menu  Boiler settings

	Return mode
	On
	Service settings  Boiler settings  Return safety

	Min return temperature
	53C
	Service settings  Boiler settings  Return safety

	Boiler pump on
	45C
	Main menu  Boiler settings

	Equithermal regulation
	On
	Main menu  MIX settings

	Equithermal MIX curve
	1.3
	Main menu  MIX settings

	MIX setting
	Heating circuit
	Service menu  MIX settings  MIX settings


[bookmark: _Toc281903534][bookmark: _Toc281904170][bookmark: _Toc281904321][bookmark: _Toc281904471][bookmark: _Toc281904622][bookmark: _Toc281904773][bookmark: _Toc281904925][bookmark: _Toc281907549][bookmark: _Toc281908614][bookmark: _Toc281917493][bookmark: _Toc281917775][bookmark: _Toc281977472][bookmark: _Toc303593631][bookmark: _Toc303595714][bookmark: _Toc280769080]
Warning! The above scheme does not substitute actual design of the heating system! 

[bookmark: _Toc498495813][bookmark: _Toc358875506][bookmark: _Toc358876249][bookmark: _Toc185042407][bookmark: _Toc210461215][bookmark: _Toc219789299][bookmark: _Toc219789469][bookmark: _Toc219859936][bookmark: _Toc219878106][bookmark: _Toc219878214][bookmark: _Toc219878401]With storage tank
[image: D:\Regulátor PLUM\EM 860P\EM860P - hydraulicke schema 16 kotle s AKU 2017-09.png]
Fig 14 Recommended hydraulic diagram including storage tank
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BT – boiler temperature sensor
RS – return temperature sensor
WS – outdoor temperature sensor
BH – storage tank temperature sensor – upper
BL – storage tank temperature sensor – lower
HW – HW temperature sensor
M1 – MIX temperature sensor
BP – boiler pump
DH – HW pump
PM – MIX pump
CP – circular pump
SM – MIX servo drive
T – standard room thermostat
TSV 55°C – return thermostatic valve
ST – thermostatic circular valve
SV – cold water
TV – hot water


Example of settings of the most important parameters when using radiators:  
	Parameter
	Setting
	Menu

	Required boiler temperature
	80C
	Main menu  Boiler settings

	Return mode
	Off
	Service settings  Boiler settings  Return safety

	Min return temperature
	75C
	Service settings  Boiler settings

	Boiler pump on
	45C
	Main menu  Boiler settings

	Storage tank active
	On
	Service settings   Storage tank settings

	ST Temperature - heating on
	50C
	Service settings   Storage tank settings

	ST Temperature - heating off
	75C
	Service settings   Storage tank settings

	MIX settings
	Heating circuit
	Service menu  MIX settings  MIX settings

	Max MIX temperature
	70C
	Service menu  MIX settings

	Equithermal regulation
	On
	Main menu  MIX settings

	Equithermal MIX curve
	1.3
	Main menu  MIX settings



Warning! The above scheme is not a substitute for actual heating system design! 





[bookmark: _Toc358875508][bookmark: _Toc358876251]Electrical connections diagram
[bookmark: _Toc498495815]Full electrical diagram

[image: D:\Regulátor PLUM\EM 860P\EM860P - elektricke schema zapojeni.jpg]

Fig 15 Full electrical diagram of the programmer


SM	MIX servo drive
PM	MIX pump
DH	HW pump
BP	boiler pump
CP	HW circular pump
LPM	external feeder
IG	ignition
SC	rotary burner cleaning
FB	feeder in the burner 
CF 	fan
FH	feeder from the store 
STB	emergency thermostat
230V~	current
CPU	microprocessor
MB	additional module (to regulate additional heating circuits)
BH	storage tank temperature sensor - upper		type CT4
BL	storage tank temperature sensor - lower		type CT4
PLS	store fuel level sensor 
RPM*	Hall probe (for reading fan revolutions)
DZT	boiler door / fuel store door opened sensor (the terminals are linked when manufactured)
RP	control panel ecoSTER 200/TOUCH with room thermostat function
OP*	boiler control panel
HW*	HW temperature sensor				type CT4 (length 1 m)
M1	MIX temperature sensor				type CT4
WS	outdoor temperature sensor			type CT6-P
RS*	return temperature sensor				type CT4 (length 1 m)
FS*	fuel feeder temperature sensor			type CT4
OS*	optical sensor (to detect the flame brightness)
BT*	boiler temperature sensor				type CT4 (length 2.5 m)
T	room thermostat

Note: Parts marked * come with basic equipment of the boiler. 


[bookmark: _Toc498495816]Diagram of electrical connections of sensors and connectors
[image: ]
Fig 16 Diagram of electrical connections of sensors and connectors

[bookmark: _Toc498495817]Scheme of electrical connections of burners


[image: D:\BENEKOV K14\XS20 - elektricke schema zapojeni.png]
Fig 17 Diagram of electrical connection of XS20 burner of the K14 boiler

[image: D:\BENEKOV K25\XS26 - elektricke schema zapojeni.png]
Fig 18 Diagram of electrical connection of XS26 burner of the K20 and 25 boilers

R2, R4		- rotary burner cleaning
	S2, S4		- fuel feeder in the burner
	W2, W4	- fan
	F2, F4		- optical sensor
	F4, C4, Z2	- Hall probe
	C2, C4		- feeder temperature sensor
	Z2, Z4		- ignition
	P2, P4		- fuel store feeder
	PE		- earth connection
	N		- Neutral wire

[bookmark: _Toc358875528][bookmark: _Toc358876271][bookmark: _Toc498495818]Connecting to electrical mains 

The programmer is designed for power supply of 230 V ~, 50Hz. The electrical installation must be: 
· three-wire (with protective conductor)
· in accordance with applicable regulations
	[image: Wykrzyknik]
	Attention: When the programmer is switched off by using a keyboard dangerous voltage can remain on the terminals. Before starting any installation works disconnect the power supply and ensure there is no voltage on the terminals.  



Fig 15 shows the diagram of electrical connections.  These connection wires must not come into contact with surfaces exceeding their rated operating temperature. 
The programmer consists of 2 modules (module A and control panel) which are electrically interconnected. 

Terminals 1 - 21 are designed to connect devices with voltage of 230 V ~.
Terminals 22 – 49 are designed to work with low-voltage devices (below 12 V).

	[image: Wykrzyknik]
	By connecting the 230 V mains to terminals 22 - 49 the programmer may be damaged and there is a risk of electric shock.



The ends of connected wires, especially of the power supply, must be covered with protective tubes to prevent fraying, see fig 19:

[image: Rys]
Fig 19 Securing the wires against fraying: a) correct, b) incorrect

	[image: Wykrzyknik]
	The programmer must be equipped with a plug for 230V~ socket.


[bookmark: _Toc358875530][bookmark: _Toc358876273]

[bookmark: _Toc498495819]Earth connection

The earth connection wire of the power supply must be connected to zero terminals. The connection must be made to the terminal of the programmer with [image: ] symbol and to the earth terminals of the devices connected to the programmer – see fig 15.



[bookmark: _Toc498495820]Requirements for boiler installation

The boiler must not be installed in places with ambient temperature exceeding 50 °C.


[bookmark: _Toc281903547][bookmark: _Toc281904183][bookmark: _Toc281904334][bookmark: _Toc281904484][bookmark: _Toc281904635][bookmark: _Toc281904786][bookmark: _Toc281904938][bookmark: _Toc281907562][bookmark: _Toc281908627][bookmark: _Toc281917506][bookmark: _Toc281917788][bookmark: _Toc281977485][bookmark: _Toc303593644][bookmark: _Toc303595727][bookmark: _Toc498495821]Connecting temperature sensors

The programmer works with CT4 type sensor (internal sensors) and CT6-P type sensor (outdoor sensor).  It is forbidden to use other types of sensors. 
Sensor cables can be extended by conductors with a cross section of at least 0.5 mm2. The total wire length of the sensor must not exceed 15 m. The boiler temperature sensor is located n the thermal hollow of the boiler body. The feeder temperature sensor is an integral part of the burner. The HW temperature sensor - in the thermal hollow of the water heater. The optimal placement of the MIX temperature sensor is in the thermal hollow which is located in the water flow in the pipe. An alternative option is to place the sensor on the surface of the pipe and insulate thoroughly. 
 
	[image: Wykrzyknik]
	Sensor must be secured against dislodging from the monitored areas. 



Good thermal contact must be ensured between the temperature sensors and monitored areas. Heat conductive paste can be used to ensure this. Do not pour oil or water onto the sensors. The wiring of the sensors should be separated from the power supply cables. Otherwise temperature measurement errors can occur. The minimum distance between those cables is 10 cm. The wiring of the sensors must not be in touch with hot parts of the boiler or the heating circuit. The wiring can withstand temperatures of up to 100 °C.


[bookmark: _Toc250708008][bookmark: _Toc250726495][bookmark: _Toc251318249][bookmark: _Toc251564885][bookmark: _Toc251565963][bookmark: _Toc251566101][bookmark: _Toc251566975][bookmark: _Toc251568137][bookmark: _Toc251569790][bookmark: _Toc251569927][bookmark: _Toc251653408][bookmark: _Toc251653963][bookmark: _Toc251826299][bookmark: _Toc250708009][bookmark: _Toc250726496][bookmark: _Toc251318250][bookmark: _Toc251564886][bookmark: _Toc251565964][bookmark: _Toc251566102][bookmark: _Toc251566976][bookmark: _Toc251568138][bookmark: _Toc251569791][bookmark: _Toc251569928][bookmark: _Toc251653409][bookmark: _Toc251653964][bookmark: _Toc251826300][bookmark: _Toc498495822]Connecting outdoor sensor

The controller works only with a CT6-P sensor. This sensor is not part of the standard boiler equipment.
It is recommended to mount the sensor in the coldest part of the house, usually on the north facing wall under the roof. The sensor should not be exposed to direct sunlight or rain. It must be mounted at least 2 m above the ground level, far from windows, chimneys and other heat sources which could interfere with the correct temperature reading (min 1.5 m far). Connect the sensor using a cable with a cross section of minimum 0.5 mm2, maximum length of the cable to be 25 m. The polarity of the wires is not important. Connect the other end of the cable into the programmer – see fig. 15. Secure the sensor to the wall with mounting screws. To access the holes for the mounting screws remove the outer cover of the sensor. 

[image: rys 10]
[bookmark: _Toc219878111][bookmark: _Toc219878219][bookmark: _Toc219878406][bookmark: _Ref220135809][bookmark: _Ref220203456][bookmark: _Ref220203479][bookmark: _Toc220207546]
Fig 20 Connection of CT6-P outdoor sensor


[bookmark: _Toc498495823]Temperature sensors inspection

Temperature sensors can be inspected by measuring their resistance at a given temperature. If there is a significant difference between the measured resistance value and the values given in the below chart the sensor must be replaced. 

Chart 1 Chart of resistance of CT4 temperature sensors

	CT4 (KTY81)

	Air temperature °C
	Min.
Ω
	Nom.
Ω
	Max.
Ω

	0
	802
	815
	828

	10
	874
	886
	898

	20
	950
	961
	972

	25
	990
	1000
	1010

	30
	1029
	1040
	1051

	40
	1108
	1122
	1136

	50
	1192
	1209
	1225

	60
	1278
	1299
	1319

	70
	1369
	1392
	1416

	80
	1462
	1490
	1518

	90
	1559
	1591
	1623

	100
	1659
	1696
	1733




Chart 2 Chart of resistance of CT6-P temperature sensors

	CT6-P (outdoor sensor) – Pt1000

	[bookmark: _Ref196031596][bookmark: _Toc210461221][bookmark: _Toc219789305][bookmark: _Toc219789475][bookmark: _Toc219859942][bookmark: _Toc219878114][bookmark: _Toc219878222][bookmark: _Toc219878409][bookmark: _Ref220122583][bookmark: _Toc220207547]Temperature
°C
	Min.
Ω
	Nom.
Ω
	Max.
Ω

	-25
	901.6
	901.9
	902.2

	-20
	921.3
	921.6
	921.9

	-10
	960.6
	960.9
	961.2

	0
	999.7
	1000.0
	1000.3

	25
	1096.9
	1097.3
	1097.7

	50
	1193.4
	1194.0
	1194.6

	100
	1384.2
	1385.0
	1385.8

	125
	1478.5
	1479.4
	1480.3

	150
	1572.0
	1573.1
	1574.2





Room thermostat connection

The programmer can operate with a manual or electronic room thermostatic control. The thermostatic control must be able to disconnect the terminals when required temperature is reached which in turn affects the mixing of the heating circuit. To connect the room thermostat to the programmer use terminals 34-35 as shown in Fig 15. 
The terminals 34-35 are connected by a temporary linking cable on the outside of the programmer distribution board. When installing the room thermostat remove the linking cable and connect the thermostat wires. When room thermostat is connected to the electrical circuit it is automatically detected by the programmer.

[bookmark: _Toc498495825]Connecting ecoSTER room panel

ecoSTER 200 room panel or ecoSTER TOUCH panel can be connected to the programmer for a greater user comfort. 
Main functions of the ecoSTER panels:
· Room thermostat
· boiler regulation 
· alarm signalling
· fuel level indicator

The ecoSTER room panel is connected via a 4-wire cable to the G4 terminal box – see fig 15. The maximum length of the connecting cables is 30 m. The cable cross-section must not be less than 0.5 mm2. Should the room panel not work reliably use a metal shield cable and earth one end (do not earth both ends!)


[bookmark: _Toc498495826]Interaction with internet module

The programmer can interact with ecoNET 300 internet module. It allows viewing and regulation of the programmer on-line via Wi-Fi or LAN, use www.econet24.com service in a web browser.


[bookmark: _Toc281903553][bookmark: _Toc281904189][bookmark: _Toc281904340][bookmark: _Toc281904490][bookmark: _Toc281904641][bookmark: _Toc281904792][bookmark: _Toc281904944][bookmark: _Toc281907568][bookmark: _Toc281908633][bookmark: _Toc281917512][bookmark: _Toc281917794][bookmark: _Toc281977491][bookmark: _Toc303593650][bookmark: _Toc303595733][bookmark: _Toc257965547][bookmark: _Toc258388385][bookmark: _Toc358875547][bookmark: _Toc358876290][bookmark: _Toc498495827][bookmark: _Toc210461223][bookmark: _Toc219789307][bookmark: _Toc219789477][bookmark: _Toc219859944]Connecting the MIX electric drive
[bookmark: _Ref280080552][bookmark: _Toc280769100]
The programmer works with MIX drive, type: IVAR PROMIX AVC 05 10876, with connection voltage of ~230V, 50Hz. Full MIX opening/closing time is 240 s.

The manufacturer does not recommend the use of other drives.

The hydraulic connection of MIX can be carried out either on the right (see fig. 21) or left side (see fig. 23). The electrical connection of the MIX drive differs based on the connection side (see fig. 22 and 24 respectively):


a) Right side connection
[image: D:\Regulátor PLUM\EM 800 R3\MIX - pravé provedení.jpg]
Fig 21 Hydraulic connection of the MIX drive- right side

[image: D:\Regulátor PLUM\EM 860P\Schéma zapojení pohonu MIXu - pravé provedení.jpg]
Fig 22 Electrical connection of the MIX drive- right side


b) Left side connection
[image: D:\Regulátor PLUM\EM 800 R3\MIX - levé provedení.jpg]
Fig 23 Hydraulic connection of the MIX drive- left side

[image: D:\Regulátor PLUM\EM 860P\Schéma zapojení pohonu MIXu - levé provedení.jpg]
Fig 24 Electrical connection of the MIX drive- left side

	[image: Wykrzyknik]
	Incorrect identification of the heating system design (right – left) and hence the opposite electrical connection of the MIX drive will result in poor operation of the entire heating system. 




Attention must be paid so the MIX is positioned correctly according to the numbers on the valve body (1, 2, 3 a 4). The position of the drive installation is shown in fig. 21 and 23 respectively. 

To check the correct hydraulic connection of the valve body and the electrical connection of the MIX drive enable manual control by activating the below function:
Main menu  Manual control  MIX 1 opens

The MIX must move from “Closed” position into “Open” position within 240 s. Close the MIX again by activating:
Main menu  Manual control  MIX 1 closes

Again, the change from “Open” to “Closed” takes 240 s. 


[bookmark: _Toc498495828][bookmark: _Toc219878117][bookmark: _Toc219878225][bookmark: _Toc219878412][bookmark: _Toc220207550]Role of emergency thermostatic control 

To prevent overheating of the boiler which results in an emergency situation, the STB emergency thermostat forms an integral part of the programmer. It is connected to terminals 1-2 as shown in Fig 15.
If the emergency thermostat reacts to high temperature the power supply to the fan and the fuel feeder is turned off. The hydraulic part of the installation (pumps, mixed circuit) works normally.

[bookmark: _Toc220207551]

Service settings

	Burner settings
	Ignition
	Fuel amount

	
	
	Flame detection

	
	
	Fan during ignition

	
	
	Ignition period

	
	
	Lighter incadescence

	
	
	Running at minimum output

	
	Running
	Feeding cycle - RUNNING

	
	
	Fuel calorific value

	
	
	Fuel store capacity

	
	
	Feeder runtime in the burner

	
	Extinguishing
	Maximum extinguishing period

	
	
	Minimum extinguishing period

	
	
	Fan during extinguishing

	
	
	Fan working time

	
	
	Fan stop delay

	
	
	Blow-through start

	
	
	Blow-through stop

	
	Burner cleaning
	Cleaning period before ignition

	
	
	Cleaning period during inhibition

	
	Inhibition
	Maximum inhibition period

	
	
	Burner output during inhibition

	
	
	Fan during inhibition

	
	
	Feeding cycle - INHIBITION

	
	Maximum fan power
	

	
	Insufficient fuel level countdown
	

	
	External feeder operation
	

	Boiler settings
	Return safety *
	Return mode

	
	
	Minimum return temperature

	
	
	MIX slightly opened

	
	Minimum boiler temperature
	

	
	Maximum boiler temperature
	

	
	Heat dissipitatin from boiler
	

	
	Boiler pump connection to RT
	Off

	
	
	On

	Heating circuit and heating water settings
	Boiler pump on while HW priority *
	

	
	Minimum HW temperature *
	

	
	Maximum HW temperature *
	

	
	Boiler temperature increase from HW temperature
	

	Storage tank (ST) settings *
	Storage tank activation
	Off

	
	
	On

	
	ST temperature - heating on
	

	
	ST temperature - heating off
	

	MIX settings *
	Setting MIX up
	Off

	
	
	Heating circuit

	
	
	Under-floor heating

	
	
	Pump only

	
	Thermostat selection
	Off

	
	
	Universal

	
	
	ecoSTER T1

	
	Minimum MIX temperature
	

	
	Maximum MIX temperature
	

	
	MIX PID - Increase
	

	
	MIX PID - Integration
	

	
	MIX open period
	

	
	MIX pump off from RT
	No

	
	
	Yes

	
	MIX insensitivity
	

	Show advanced
	No
	

	
	Yes
	



* The line is not displayed unless the appropriate sensor or add-on module is connected or if the parameter is hidden.



[bookmark: _Toc220207554]Description of service settings

[bookmark: _Toc498495831]Burner settings	

	Ignition
	

	·  Fuel amount
	Determines the amount of fuel delivered to the burner before the first ignition attempt. This amount is reduced for subsequent ignition attempts (by 10%) 

	·  Flame detection
	The value of the minimum flame brightness shown in % when the programmer recognises the furnace is burning. It is also used to detect fuel shortage and the end of extinguishing. 

	·  Fan during ignition
	Specifies fan power, shown in %, during the ignition. If the value is too high it can prolong the start of burning or cause unsuccessful ignition attempt. 

	·  Ignition period
	Specifies the period of the ignition attempt. After the end of the specified period the programmer starts another ignition attempt (total three times).

	·  Lighter incadescence
	Specifies the period of heating up of the ignition body before the fan starts. This period should not be too long otherwise damage to the ignition body can occur. When this period ends the body continues heating up until flame is detected or until the ignition period ends. 

	·   Running at minimum output level
	Specifies the period when the burner works at minimum output after successful ignition. It is defined by these parameters: MIN: burner output and MIN: fan power. This parameter enables the furnace to heat up properly. 

	Running
	

	·  Feeding cycle - RUNNING
	The time of the entire fuel feeding cycle in the RUNNING mode – see fig. 7

	·  Fuel calorific value
	The Fuel calorific value parameter enables the programmer to calculate the amount of fuel transported to the burner in order to reach the required burner output. It is shown in kWh/kg. It usually ranges between 4.7 to 5.2 kWh/kg for standard wooden pellets. (WARNING! Do not mistake for MJ/kg.)

	·  Fuel store capacity
	Fuel store capacity parameter enables the programmer to calculate the level of fuel in the fuel store. If correct value is set (or a level sensor is connected) the user does not need to perform the fuel level calibration procedure in the fuel store. If the fuel level calibration has been performed (see chapter 8.22) the programmer ignores this value. 

	·  Feeder downtime in the burner
	Period when the burner feeder still operates after the store feeder already stopped. 

	Extinguishing
	

	·  Maximum extinguishing period
	The maximum period after which the boiler enters the STOP mode even though the optical sensor still detects flame in the furnace. 

	·  Minimum extinguishing period
	The minimum period of extinguishing even though the optical sensor no longer detects flame in the furnace. 

	·  Fan during extinguishing
	Fan power during the burner blow-throughs in the course of the extinguishing process. 

	·  Fan working period
	The period of burner blow-throughs during fuel burn out in the course of the extinguishing process. 

	·  Fan stop delay
	The delay between blow-throughs during fuel burn out in the course of the extinguishing process. 

	·  Blow-through start
	The flame brightness when blow-throughs start during fuel burn out in the course of the extinguishing process. 

	·  Fan blow-through stop
	The flame brightness when blow-throughs stop during fuel burn out in the course of the extinguishing process.

	Cleaning
	

	·  Cleaning period before ignition
	The period of the fan working during the furnace cleaning before the start of the ignition process.

	·  Cleaning period before extinguishing
	The period of the fan working during the furnace cleaning before the start of the extinguishing process. 

	Inhibition
	

	·  Maximum inhibition period
	The period after which the boiler automatically starts the burner EXTINGUISHING process after being in INHIBITION mode. If Max. Inhibition period = 0 the function is disabled. 

	·  Burner output during inhibition
	Specifies the burner output during the INHIBITION mode. The value of this parameter must be set reasonably low so low flame is being maintained. If this value be set up too high the boiler can overheat. 

	· Fan during inhibition
	The fan power during INHIBITION mode. 

	· Feeding cycle - INHIBITION
	The whole fuel feeding cycle in INHIBITION mode. This is essentially the same parameter as in RUNNING mode but  set for the INHIBITION mode. 

	Minimum fan power
	The minimum power of the fan in % which can be selected by the user. It is used only to limit the available fan power range. It does not affect the fan control algorithm. It must be set in such way as to ensure reliable start and operation of the fan without the fan emitting a “buzzing” sound. 

	Insufficient fuel level countdown
	This is a countdown form the moment when the flame brightness falls under the value specified in Flame detection parameter (in %). After the count down, the programmer starts ignition attempts. After 3 unsuccessful attempts the programmer shows “Unsuccessful ignition attempt”.

	External feeder operation
	Specifies the period when the external feeder is working. After this period the external feeder is stopped even though the PLS fuel level sensor contacts are disconnected. 


[bookmark: _Ref352048086]

[bookmark: _Toc498495832]Boiler settings
	Return safety
	This function provides protection against low-temperature corrosion by means of a four-way mixing valve with a servo drive. This function is not available if the return sensor is disconnected or the MIX control is turned off in the service settings. Activate this function to slowly close the MIX so that return minimum temperature can be maintained.  

	·  Return mode
	Turn on/off the return mode. 

	·  Minimum return temperature
	When the return temperature falls below this value the servo drive starts closing the mixing valve (MIX) slowly. The valve returns to normal operation once the temperature of the return rises above this value. 

	· MIX partial opening
	If the return safety is ON this parameter shows the partial opening of the MIX, in %. If this value is set at 0% when the return safety is on the MIX closes completely.

	Minimum boiler temperature
	This is the minimum boiler temperature which can be set:
· By the user in the Main menu
· By the programmer automatically, i.e.: during the night inhibition setting.
Running of the boiler at low temperatures can cause damage, corrosion, tar clogging, etc.

	Maximum boiler temperature
	This maximum boiler temperature can be set:
· By the user in the Main menu
· By the programmer automatically, i.e.: during the night inhibition setting.

	Heat dissipation from the boiler
	Determines the temperature when forced dissipation of the heat from the boiler is activated (boiler cooling) – see chapter 14.1. 

	Boiler pump connection to the room thermostat
	This can be set up:
· Off – the boiler pump does not turn off when the room thermostat disconnects
· On – the boiler pump turns off when the room thermostat disconnects




Heating circuit and HW set up

	Boiler pump on while HW priority
	This function is available when HW sensor is connected. Extended heating of HW cylinder when HW priority is active can cause super cooling of the heating system as the boiler pump is switched off during this setting. 
The parameter Boiler pump on while HW priority prevents this as it turns the boiler pump on repeatedly during HW cylinder heating priority. In this instance the boiler pump is always turned on for 30 s. 

	HW minimum temperature
	This parameter is available when HW sensor is connected. It can prevent the user from setting the required HW temperature value too low. 

	HW maximum temperature
	This parameter is available when HW sensor is connected. This parameter specifies the maximum temperature of the HW cylinder when the boiler is overheating. This is very important parameter because if the value is too high there might be a risk of scalding when HW is used. On the other hand, if the parameter is set too low it will not be possible for the excess heat generated during the boiler overheating to be drawn to the HW cylinder. 
It is important to account for the programmer malfunction whilst designing the HW heating as during any malfunction the water in the HW cylinder can be heated to very high temperatures and scald the user. It is therefore recommended to install an additional safety device into the system, i.e. a thermostatic valve.

	Increasing boiler temperature from HW
	This parameter specifies by how many °C the Required boiler temperature is increased to heat HW cylinder, storage tank, or the mixed circuit. The temperature is increased only when necessary. If the Required boiler temperature is set high enough the programmer will not increase it. 




Storage tank settings

	Storage tank active
	This parameter serves to activate/deactivate the system with the storage tank.

	Storage tank temperature -heating on
	Parameter Storage tank temperature heating on specifies the temperature in the upper part of the storage tank when the heating begins. This process finishes when the temperature in the lower part of the storage tank reaches value set in Storage tank temperature heating off parameter. 

	Storage tank temperature - heating off
	





MIX set up

	MIX set up
	

	· Off
	MIX servo drive and pump are not working.

	·  Heating circuit
	This is used when radiators are connected to the mixed heating circuit. The maximum temperature of the mixed circuit is not limited. The MIX is fully opened during the heat dissipation from the boiler (boiler overheating). WARNING! Do not activate this option if the installation is made from heat non-resistant pipes. Should this be the case, it is recommended to select Under-floor heating in the MIX set up. 

	· Under-floor heating
	This is used when under-floor heating is connected to the mixed heating circuit. The maximum temperature of the mixed circuit is limited by the value of Maximum MIX temperature parameter. WARNING! When selecting Under-floor heating mode the Maximum MIX temperature parameter must be set to such value so the flooring is not damaged by the heat and there is no risk of burns. 

	· Pump only
	As soon as the temperature of the MIX (M1) exceeds the value set in Required MIX temperature, the MIX pump is switched off. When the temperature of the MIX falls by 2ºC the pump is switched on again. This option is usually used to control the under-floor heating pump which is connected to the thermostatic valve without a servo drive. 

	Thermostat selection
	This parameter is accessible when a room thermostat or panel are connected. There are three options:
· Off – the room thermostat has no effect on the heating circuit
· Universal – the heating circuit is controlled by a standard room thermostat which is connected to 34-35 terminals
· ecoSTER T1 – the heating circuit is controlled by the ecoSTER 200 or ecoSTER TOUCH room panel

	Minimal MIX temperature
	This parameter can prevent the user from setting the Required MIX temperature too low.   

	Maximum MIX temperature
	This parameter has two functions:
- prevents the user from setting the Required MIX temperature parameter too high. 
- when Under-floor heating mode is on it sets the MIX threshold temperature when the MIX pump is switched off. To heat up under-floor heating this temperature should be set to no more than 45°C - 50°C (unless otherwise specified by the floor manufacturer or the designer of the heating system). 

	MIX PID - Increase
	This parameter affects the output of the MIX servo drive. If this parameter is increased it causes the MIX (M1) temperature to reach the value set in the Required MIX temperature parameter faster. If the value is too high it can cause over-regulation of the temperature and unnecessary movement of the MIX servo drive. The correct value needs to be set up by experimenting.

	MIX PID – Integration
	This parameter affects the speed of movement of the MIX servo drive. The greater this value is the slower the response of the servo drive to temperature deviations. If the value of this parameter is set too low it can cause unnecessary movement of the MIX servo drive. If the value is too high it takes longer to reach the Required MIX temperature parameter value. The correct value needs to be set up by experimenting. 

	MIX open period
	Insert the time to fully open MIX, shown on the servo drive label  – see  chapter 11.9.  

	MIX pump connection to the room thermostat
	Two options:
· No – MIX pump does NOT turn off when room thermostat is disconnected
· Yes – MIX pump turns off when the room thermostat is disconnected

	MIX insensitivity
	This parameter determines the temperature sensitivity of the MIX (so-called no sensitivity zone). The programmer regulates the MIX temperature so that the actual MIX temperature is equal to the Required MIX temperature. However, to avoid frequent movements of the servo drive which could have a negative effect on its lifetime, the programmer starts regulating only when the actual MIX temperature is higher or lower than the Required MIX temperature by the value set in this parameter. 




[bookmark: _Toc498495836]Advanced parameters

	Show advanced
	· Yes – advanced parameters are displayed. It is not recommended to change the settings. 
· No – advanced parameters are hidden. 






[bookmark: _Toc250708067][bookmark: _Toc250726554][bookmark: _Toc251318309][bookmark: _Toc251564957][bookmark: _Toc251566035][bookmark: _Toc251566173][bookmark: _Toc251567047][bookmark: _Toc251568209][bookmark: _Toc251569862][bookmark: _Toc251569999][bookmark: _Toc251653480][bookmark: _Toc251654035][bookmark: _Toc251826371][bookmark: _Toc498495837]Description of alarms

Boiler heat dissipation

Boiler protection against overheating has three phases.

Phase one: when the boiler temperature exceeds 80 ° C the boiler pump always switches on. If the boiler temperature (BT) drops the programmer returns to normal operation.

Phase two: when the value set in Boiler heat dissipation parameter is exceeded, the programmer tries to lower the boiler temperature by switching on the MIX pump, the HW pump and opens the servo drive of the mixing valve (only if Heating circuit is active in the MIX settings parameter). If the boiler temperature (BT) drops the programmer returns to normal operation. 

[bookmark: _Ref220134802][bookmark: _Toc220207576]Phase three: If the boiler temperature (BT) continues to rise (it reaches 95C) the programmer switches off the fuel feeder and the fan. At the same time a permanent alarm “Maximum boiler temperature exceeded” with a sound signal is activated. If the HW temperature exceeds the value set in Max. HW temperature parameter the HW pump is switched off.  This protects the user from scalding hot water from the HW cylinder. To reset this alarm press the “TOUCH & PLAY” button or turn the programmer off and on again. 

If the programmer is in SUMMER mode it tries to lower the boiler temperature (BT) by heating the HW cylinder. The HW pump is switched off if the temperature of HW exceeds the value set in Max. HW temperature parameter. 


Exceeding maximum feeder temperature

Alarm Maximum feeder temperature exceeded is activated when the FS feeder temperature sensor detects temperature of 60°C.

In this case the programmer puts the screw feeder into operation for a short period of time. If consequent 3 attempts at switching the feeder on do not lower the temperature the feeder is switched on for longer period and alarm is activated.  Before putting the boiler back into operation fuel excess must be removed from the burner. 
The alarm can be reset only when the feeder temperature is lowered and by turning the programmer off and on again.

	[image: Wykrzyknik]
	If the sensor is disconnected or damaged the fuel burn protection feature will not work. 



	[image: Wykrzyknik]
	If the programmer is not connected to power supply the fuel burn protection feature will not work.  



[bookmark: _Toc220207577]


[bookmark: _Toc498495840]Damage to boiler temperature sensor 

This alarm is activated when the boiler sensor (BT) is damaged or the measuring range is exceeded. When this alarm is activated the programmer starts the boiler pump, HW pump and MIX pump in order to dissipate heat from the boiler. Reset the alarm by turning the programmer off and on again. It is essential to check the sensor and replace if necessary. 
 
	[image: Wykrzyknik]
	Checking the boiler temperature sensor is described in chapter 11.5.


[bookmark: _Toc220207578]


Damage to the feeder temperature sensor

This alarm is activated when the feeder sensor (FS) is damaged or the measuring range is exceeded. Reset the alarm by turning the programmer off and on again. It is essential to check the sensor and replace if necessary.

	[image: Wykrzyknik]
	Checking the feeder temperature sensor is described in chapter 11.5.




Damage to the feeder control system
Additional electrical circuit, which prevents the continuous operation of the feeder, forms a part of the programmer. The user is therefore informed that there is a fault in the electrical system that controls the feeder. When this alarm is activated the programmer is able to operate; however, this is classed as an emergency situation and it is necessary to repair/replace the programmer. 
When starting operation in an emergency situation it is necessary to check the burner for excess amount of fuel. If this is the case, the fuel needs to be removed as ignition with too much fuel can cause an explosion of accumulated flue gasses. 

	[image: Wykrzyknik]
	Operation during an emergency situation is only allowed under the supervision of the user until the contractual service company rectifies the faults. If user’s supervision is not possible, the boiler must be shut down. 




	[image: Wykrzyknik]
	During an emergency operation the fuel feeder must be checked as it can operate irregularly (either continually or not at all).





[bookmark: _Toc498495843]Boiler overheating
This alarm is activated when an independent emergency thermostat STB is disconnected. This thermostat protects the boiler from overheating. The power supply to the fuel feeder and the fan is disconnected. The hydraulic part of the installation (pump, mixed circuit) works normally. 
The emergency thermostat can be reset only after the temperature drops by approx. 20-30 °C. This is done by removing the emergency thermostat black cover and pressing the coloured button. The black cover must then be replaced. 
It is recommended to operate the boiler at such temperature that the temperature of the hot water upon exit is not higher than 80°C to avoid unwanted emergency thermostat disconnection. 
If the emergency thermostat is disconnected again the boiler must be shut down and the reason for overheating must be investigated. 



[bookmark: _Toc498495844]Ignition failure
This alarm is activated after the third, failed attempt to automatically fire the furnace. When this is activated all pumps shut down so that the boiler is not unnecessarily undercooled. Reset the alarm by pressing the “TOUCH & PLAY” button or by switching the programmer off and on again.
This alarm can be activated as a result of malfunctioning, insufficient fuel in the store, feeder blockage etc.



Communication loss
[bookmark: _Toc220207580]
The control panel is connected to the powerful module via the RS485 communication line. If this cable is damaged, the “Communication Loss” alarm will be shown on the display.
The programmer does not switch off and works normally based on programmed parameters. Check the communication line and repair or replace if needed.

[bookmark: _Toc498495846][bookmark: _Toc358875650][bookmark: _Toc358876393]Failure to replenish the fuel store
This alarm is activated after an unsuccessful attempt to replenish the fuel store out of the external bunker. If the level sensor does not detect the increase in fuel level in the fuel store during the operation of the external feeder information for the user is shown on the display. However, this alarm does not cause the boiler to stop automatically.
Reset the alarm by pressing the “TOUCH & PLAY” button or turning the programmer off and on again. 


[bookmark: _Toc498495847]Other functions

[bookmark: _Toc220207581][bookmark: _Toc358875652][bookmark: _Toc358876395]The programmer performs a number of other functions in addition to the above. 

[bookmark: _Toc498495848]Powe failure

In the event of a power failure, the programmer returns to the mode it was in before the power failure.

[bookmark: _Toc220207582][bookmark: _Toc358875654][bookmark: _Toc358876397][bookmark: _Toc498495849]Frost protection

If the boiler temperature (BT) falls below 5°C the boiler pump switches on and starts the circulation of the heating water. This slows down the water freezing process; however, in the event of bigger frosts or power failure it is not able to protect the heating circuit from freezing. The HW pump and the MIX pump can be switched on as well.   


[bookmark: _Toc358875656][bookmark: _Toc358876399][bookmark: _Toc498495850]Protection of the pump and MIX against tightening 

The programmer protects the boiler pump, HW pump, the MIX pump and the mixing valve servo drive against tightening. These are put into operation on regular basis (every 167 hrs. for a few seconds). This prevents the tightening of the pumps and the valve which can occur due to limescale deposits. It is therefore necessary for the programmer to have a power supply and be in STAND BY mode even during temporary shutdown. 

 
[bookmark: _Toc498495851]Spare parts and components replacement

[bookmark: _Toc358875660][bookmark: _Toc358876403][bookmark: _Toc498495852][bookmark: _Ref220222861]Fuse replacement
[bookmark: _Toc358875663][bookmark: _Toc358876406]
The fuse is located in the output module. It protects the programmer and any devices supplied from it against damage. The fuse can be replaced only by an authorized person with electrical qualification. 
Slow, porcelain fuses 5x20mm with rated current of 6.3A are used.
[image: IMJ 7]
[bookmark: _Toc226777694]
Fig 25 Fuse replacement

where:		1 – fuse holder
2 – fuse

To remove the fuse use a flat-head screwdriver to push the holder and turn anticlockwise. 


[bookmark: _Toc498495853]Control panel replacement

If the control panel (display) requires replacement it is necessary to check the compatibility of the new control panel program with the output module program. If the first digit on the control panel program is the same as the first digit of the output module, the parts are compatible. See below for examples of numbering.

Examples of program numbers:

	Control panel
	Output module

	01.10.010
	01.11.026




	[image: Wykrzyknik]
	Program numbers can be found on the production labels on the individual units or in Main menu – Information.   


[bookmark: _Toc358875665][bookmark: _Toc358876408][bookmark: _Toc188171432][bookmark: _Toc210461236][bookmark: _Toc219789314][bookmark: _Toc219789484][bookmark: _Toc219859951][bookmark: _Toc219878125][bookmark: _Toc219878233][bookmark: _Toc219878420][bookmark: _Toc220207584]




[bookmark: _Toc498495854]Storage and transport conditions 

The programmer must not be exposed to direct weather conditions, i.e. rain and sunshine. Storage and transport temperature must not exceed -15 to +65C. 
During transport the device must not be subjected to higher vibrations than necessary.





Programmer technical data

Chart 4 Programmer technical data

	Voltage
	230V~; 50Hz;

	Current used by the programmer

	I = 0.04 A

	Maximum rated current
	6 (6) A

	Electrical rating
	IP20

	Ambient temperature
	0...50 C

	Storage temperature
	0...65C

	Relative humidity
	5 - 85%, without condensation

	Measuring range of CT4/CT2S temperature sensor
	0...100 C/0...300 C

	Measuring range of CT6-P temperature  sensor
	-35...150 C

	Accuracy of temperature measurement
	2C

	Terminals
	Screw terminals on the power supply 2.5 mm2. 
Screw terminals on the control 1.5 mm2. 

	Display
	Graphic with 128x64 resolution

	External dimensions
	Programmer: 164x90x40 mm
Output module: 210x115x60 mm

	Gross weight
	2 kg

	Regulations
	EN 60730-2-9
EN 60730-1

	Software rating
	A

	Protection rating
	To be installed in Class I devices

	Pollution rating
	2nd degree contamination as per EN 60730-1 regulation





[bookmark: _Toc498495856]Troubleshooting

	Failure
	Recommendation

	1. The display is blank eventhough it is connected to the power
	Check:
· if the fuse is not burnt, replace if necessary
· if the cable connecting the programmer and the output module is connected correctly and not damaged

	2. Required boiler temperature displayed is different than pre-set
	Check:
· if the HW cylinder is being charged and the required HW temperature is higher than boiler temperature. If that is the case the difference disappears when the HW is heated or the required HW temperature is decreased. 
· if night inhibition mode is activated at that moment – see chapter 8.25.

	3. Boiler pump is not working
	Check:
· if the boiler has exceeded temperature set in Pump on parameter (Main menu → Boiler settings). If that is not the case it is necessary to wait or decrease the required parameter. 
· if HW priority is activated as this stops the boiler pump. If that is the case set the parameter to No HW priority. 
· if the pump is not damaged or blocked.

	4. The fan is not working
	· Check if the power supply to the burner is correctly connected to the distribution board. 
· If the fan power is too low increase the Fan power parameter. 
· Check if the STB emergency thermostat has not been activated. If this is the case remove the emergency thermostat black cover and push the button inside. 
· Check and if necessary replace the fan.

	5. the fuel feeder is not working / not supplying fuel
	· Check if the power supply to the feeder is correctly connected to the distribution board. 
· Check if the STB emergency thermostat has not been activated. If this is the case remove the emergency thermostat black cover and push the button inside. 
· Check the feeder drive for any damages.
· In case the feeder drive is working but the fuel is not being delivered into the burner check the connection between the drive and the screw shaft or check the wear of the screw shaft.

	6. Temperature is not measured correctly
	Check:
· if there is good thermal contact between the temperature sensor and measured surface. 
· if the sensor cable is not too close to the 230 V power supply cable.
· if the sensor is correctly connected to the terminal board.
· if the sensor is not damaged.

	7. Boiler is overheating in the SUMMER mode
	· Increase the Max HW temperature parameter in order to dissipate the heat into the HW cylinder. Pay attention to temperature of the water – possibility of scalding

	8. MIX with servo drive is closed
	· This might be caused by active return safety function. Check if the return temperature sensor is correctly fitted in the hollow next to the boiler entrance. Increase the Required boiler temperature in order to provide reserve of output for sufficient heating of the return. Check if the hydraulic part of the installation is connected properly, i.e. when the valve is closed the temperature of the return (RS) must be increasing towards the boiler temperature (BT).
· The HW cylinder is being heated because the HW priority mode is on. Wait till the cylinder is heated or switch HW priority to off. 
· SUMMER mode might be activated.

	9. MIX servo drive moves unnecessarily  
	· Parameters: MIX sensitivity, MIX PID – Increase or MIX PID Integration need to be adjusted. 
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E-mail: info@benekov.com, www.benekov.com

image4.png
C€E




image5.png




image6.png




image7.png




image8.png




image9.png
—modul A

LY N EIIRNER T R e
&S [ B |[Om|[@x][®2|[®4][ ™





image10.png




image11.png




image12.emf

image13.png




image14.jpeg
19 18 17 16 15





image15.png




image16.png




image17.jpeg




image18.png




image19.png




image20.png




image21.png
100

| |

+

PALIVO

60%

- 55°
40°

M





image22.jpeg
i‘55° w1
40°

1— 55° uhy
40°





image23.png
EEE"E = rlﬁ':'t"g
62°C  1448°C




image24.png
E?B':'E'-.EP EEE"E"Q
62°C |848°C
Lo 72 O O




image25.png




image26.png




image27.jpeg
3 urovné vykonu 2 urovné vykonu

H1 < H2 H1>H2
Zadana teplota T=85°C Zadana teplota T=85°C

85°C{ 85°C
g2°c|- o

(o)

N

T

80°C Y

78°C 78°C





image28.png




image29.png




image30.png
Nastavena teplota (°C)

20

80

70

60

50

40

30

20

20

k=5 k=4

k=3 k=26 k=2,0

15

10

5 0 5 10
Venkovni teplota (°C)

-15




image31.png
¥
i‘ 55°C g




image32.jpeg




image33.jpeg
06:00 - 9:00

!
[ I

0 6 19 18 24




image34.png
BT

RS

B 1 nebo E nebo
(e

ecoSTER 200

ecoSTER TOUCH





image35.png
EEA ‘neba E nebo !
o] 5,

ecaSTER 200 ecoSTER TOUCH

i I
oy
BH
) BL
RS
8P
@ TSV 55°C

T

\

/




image36.jpeg
PE PE | PE | PE | PE | PE | PE PE | PE | PE PE | PE
0 %ﬂ(ﬂgﬂ% 3
Ml 2 2 1
SL:X*BE | e 9*393:%‘ ‘é%e 230V~
LNLLT_T_\NLLNNLLNNL LNLT?LNLNL\NLPE
2120 19 18 17 16 15 14 13 12 11 10 98 7605 4321 NLS
CEEEEIEISIEIEISISIS SICISISISISISISISIEISE]
== | L] ] D
CPU
, @ @ &
=]
|2 542 ’Q,,M 2
3637383940414243444546474849' © aag POQO| 222324252627 2829 303132 333435
LV\M/‘\/‘\/\W L\WW\W
56666666666666|5666 A L 66666666666666
i il
I & Y- n
J Po H
A\ L] ] ‘

ecoSTER

= 0§94

DZT RP oP HW M1 WS RS FS O0S BT T





image37.emf

image38.png
Ausjozoin|z

Ausjozoin|z

4

gr——— nyjjugosez

AusiezoNZ | o7 paepog

genojedez

Kipowouaniay |

sv]out by AL AN
2
AWM

30| 41| 44| 10| |3

8%
_REGULATOR

R2 R4 S2 S4 W2 W4 F2 F4 C2 C4 Z2 Z4 P2 PA N N PE PE
R1 R3 81 83 W1 W3 F1 F3 C1 C3 21 Z3 P1 P3 N N PE PE

Apasonozni | .
ageAepod |
- Kjoidsy olp1g
5 C —is
o o2 fug | 1
m : oD
2 ando X fpes o
103 I3UAA Sa fpauy 2/e8cy
wn
fuseg fuseg | < !
| H
fusiazoInizl  nyeloy A QeAepod .' fiq Q )
l ) ~lg %
fuaniag fipouw fusjez | ki
nyejoy ,
1u2)$12 1uelOoY =
finiz d[®) ._.
Auaniag





image39.png
Zlutozeleny

Qr—— ny1uqosez

Ausjozoin|z
9Z JeAepod

genojedez

Ausjozoin|z

Ausjozoin|z

OO

ageAepod
Ko|day olp1)

ayondo

Kipow

10je|1JUSA

O

e

Ausjozoin|z

Auaniag

nyejoy A 2eAepod

Aniz

nyeJoy
1U)S12 JUQejOY

R2 R4 S2 S4 W2 W4 F2 F4 C2 C4 Z2 Z4 P2 PA N N PE PE

R1 R3 81 S3 W1 W3 F1 F3 C1 C3 Z1 Z3 P1 P83 N N PE PE

Apowouaniag |

Apagonozni |

4

5V | ouT| DL| |AL| |AN
A

30| |41] |44 [10] |3

fpes |

fuse |

Ausppz |

fng

a2l
REGULATOR

‘@
0

5
BL
<o
-’;_.





image40.png




image41.png
a)

Dutinka na kabel izolovand,
délka 6mm

229

1in





image42.wmf

image43.png
MontéZni Srouby 2 ks

Otvory pro
casni
montazni . —

Srouby

Kabel 2¢0,5 mm?
Max.délka 25m
@ priim kabel 3 - 6,5mm




image44.jpeg




image45.jpeg
Q
v
=}
©
>
N
o
o

EM 860

modry vodi¢ ¢.1

Pohon IVAR 14

PROMIX AVC 05 |2 &+
10876

cerny vodi¢ €.2

hnédy vodic ¢.3

Rozvadéé

EM 860

A%,

212019




image46.jpeg




image47.jpeg
Q
v
=}
©
>
N
o
o

EM 860

modry vodi¢ ¢.1

Pohon IVAR 19

PROMIX AVC 05 |2 ¢+
10876 hnédy vodic &.3

cerny vodi¢ €.2

Rozvadéc

EM 860

A%,

212019




image48.png




image49.png




image50.png
b&nekov




image2.jpeg




image3.png




