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The purpose of these training modules is to provide a general overview of the potential of Fuel Cell micro-
Combined Heat and Power (FC mCHP) units as part of the future of European domestic energy.

Each module in turn will focus upon a different aspect of FC mCHPunits, with the aim to provide a working 
knowledge of the considerations that installers working with this technology will need to make.

Specific material for each FC mCHPproduct can be obtained from each unit manufacturer, who also offer 
specific training on their units.

These materials have been based upon material developed during the Calluxproject (2008-2016). 
Consequently, thanks go to NOW GmbH for permitting the use of this material:

Introduction
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CHP ςCombined Heat and Power (also known as 

Cogeneration)

mCHPςMicro Combined Heat and Power Unit

DSL ςDigital Supply Line

FC ςFuel cell

FCH JU ςFuel Cells and Hydrogen Joint Undertaking

GDL ςGas Diffusion Layers

ISDN Integrated Services Digital Network

kW ςKilowatt

List of Abbreviations
Module 3: Electrical and Heating Installation

kWh ςKilowatt Hour

MW ςMegawatt

N&S ςNetwork and System

PEMFC ςProton-Exchange Membrane Fuel Cell

SOFC ςSolid Oxide Fuel Cell

VPP ςVirtual Power Plant
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I. Overall Process of Installation

The installation process and the participants
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Allocation of work between the trades ςrequires knowledge of both the structure and connection of 
a FC CHP

electricians HVAC (Heating, 

ventilation and air 

conditioning) 

craftsmenRequired 

Competency

Source: Callux



I. Overall Process of Installation

Example of a workflow
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Å Preparatory work
Å On site if necessary: bricklaying work, making breakthroughs, if necessary plastering and painting 

work etc.
Å Delivery of the system to the customer
Å Preparation of gas/water/heating connections
Å Preparation of supply and return air connections
Å Preparation of electrical connections
Å Decommissioning of the existing heater
Å If necessary, create a temporary solution for heating and/or hot water preparation.
Å Dismantling of existing boiler components
Å Device installation (FC CHP & storage)
Å Structure and connection of buffer storage tank
Å Structure and connection of auxiliary heater
Å Preparation of internet connection
Å Commissioning peak load boiler, heating operation is resumed
Å Structure and connection FC CHP
Å Commissioning by the factory customer service department
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II. Electrical Installation
II 1. Requirements for the Power Supply

Planning of electrical integration
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Å Meter cabinet: this is the main cost of electrical installation, along 
with the wiring to the FC CHP

Å Suitable measuring equipment ("electricity meters") approved by 
utilities must be used

Å The meters must be balancing or summing (i.e. all 3 phases must 
be balanced)

Å Approved meters can be e.g. following models: 

Meter cabinet
active supply meter subscription 

counter 
bidirectional counter



II. Electrical Installation
II 2. Connection Options

Example of a direct connection feed
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Source: Callux; Handwerkskammer Osnabrück-Emsland, www.hwk-os-el.de

House Network

Public Network

Peak 
Load 
Boiler

FC CHP
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generation
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feedback 
counter) ς

The FC generator 
is protected 

against 
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II. Electrical Installation
II 2. Connection Options

Example of a connection variant accommodating excess supply
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Public Network

Peak 
Load 
Boiler

FC CHP

Fuel 
Cell 

Stack

Meter ς
Net electricity 

generation

Reference 
Counter

House Network

Electricity 
Feedback Counter

Source: Callux; Handwerkskammer Osnabrück-Emsland, www.hwk-os-el.de

Option 1

Option 2



II. Electrical Installation
II 3. Automatic Electricity Network Disconnection

Safety Devices

12

Å Mainsand systemprotection fulfils an important safety-relevant task,allowingadherence
to safetylaws

Å If the public network is switched off for repair work, the line would be live due to
regenerativepowersupply: Danger!

FC 

CHP
home network

Public 

network

feeds into the 

house grid

feeds into the 

public grid



II. Electrical Installation
II 3. Automatic Electricity Network Disconnection

Safety Devices ςautomatic network disconnection
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The NS protection checks for:
Å Voltage drop or increase
Å Frequency fall or increase
Å Island network detection

FC 

CHP
NS 

protection
Public network

Network and System (NS) 

protection with coupling 

switch (double version)



II. Electrical Installation
II 3. Automatic Electricity Network Disconnection

Safety Devices - Variations
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In principle, three variants are conceivablefor the connection of the specified mains and
systemprotection:

1. Inverterwith "NSprotection" in the FCCHP

FC

CHP
Home network

Public 

network
Inverters with 

"NS protection"

FC

CHP
Home network

Public 

Network
NS

protection
Inverters

2. Inverterandextra"NSprotection" in the FCCHP



II. Electrical Installation
II 3. Automatic Electricity Network Disconnection

Safety Devices - Variations

15

3. Inverter in FCCHPand"NSprotection" in the homenetwork

- Off grid operation possible (with island operation capable inverter)
- House network possibly live even when public network is switched off

For all three circuit variants, the electrician must ensure compliance with the safety regulations 
and accident prevention regulations!

FC CHP
Home 

network

Public 

network
NA-

protection
inverters



II. Electrical Installation
II 4. Remote Monitoring/Data Communication

Connection of Data Communication

16

Havingcoveredthe theory in Module 2, the practical installation and commissioningof the
datacommunicationispresentedhere.

FC CHP



II. Electrical Installation
II 4. Remote Monitoring/Data Communication

Connection of Data Communication ςa possible variant

17

Thecomponentsmust be connectedaccordingto the manufacturer'sinstructions. (Unlessthe
heatermanufacturerhassuppliedready-madecommunicationmodules).

Public 

telephone 

network

In-house installation part

Telephone 

switchboard

Often 

connected 

with ethernet 

(CAT 5) cable

Analogue or 

ISDN telephone 

or cable 

connection

RS 232 or 

ethernet  

(CAT 5) 

cable

Splitter
DSL-

Modem

Communication 

interface of the 

fuel cell heater
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III. Heating Installation
III 1. Requirements for the Installation Site

BuildingRegulations,FireRegulationsandSoundInsulationςGeneralConsiderations
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As noted in the previous training module (Module 2), there are specific requirements
pertainingto the installation of FCmCHPunits which need to be taken into considerationin
different countries.

In general,thesecoverthe following:
Å Minimum dimensionsof the installationroom;
Å Accesspointsto room andFCmCHPunit (for maintenance);
Å Flueoptionsfor exhaustgases;
Å Soundinsulationoptionsin installationroom;
Å Gasinstallationtechnicalrules.



III. Heating Installation
III 2. Hydraulic Integration

HydraulicIntegration

20

In order to ensuresafeheat dissipationand as many operatinghours as possiblefor the FC
CHP,a heatingwater buffer or combinationstoragetankshouldgenerallybe available.
Asa rule,a drinkingwater storagetankaloneisnot sufficient.

In the caseof underfloorheatingor largeheatingrequirements,a buffer storagetank maynot
be required. Thenit mustbe ensuredthat forcedcirculationispossible(at leastoneradiatoror
oneheatingsurfacewithout shut-off valve).

Checkwhether the heat canalsobe dissipatedin the event of a power failure (in which case
systemswill automaticallyturn off):
ÅWheninstallingvalveswith electricactuator: normallyopen
ÅPumpoperationviaFCCHP
ÅWhenusinga hydraulicseparator,a pumpwould alsohaveto be operatedvia the FCCHPon

the secondaryside



III. Heating Installation
III 2. Hydraulic Integration

HydraulicIntegration (2)
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In order to beableto makethe heatavailableaccordingto demand,there are two solutions:
Åanefficient peakboiler (auxiliaryheater)
Åa buffer for the heat. Thiscanlookdifferent dependingon the application:
Å A drinkingwater storagetankcanbeusedfor domestichot water preparation.
Å Individualheating systemsand buildingsare able to store heat and can absorbpeak

loads.
Å A heatingwater buffer tankcanstoreheatcentrallyandbe flexiblyavailable.
Å A combinationcylindercanstoredomestichot water andheatingwater.

A combinationof all solutionsmakeseconomicsense!Thisis commonlyprovidedwith all FC
mCHPsystemsasa result.



III. Heating Installation
III 2. Hydraulic Integration

HydraulicIntegration (3)
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In order to makepossiblea longrunningtime of the FCCHP:
Å it shouldbepossibleto storethe heatproduced;
Å it shouldbepossibleto coverdemandpeaksfrom a buffer tank;
Å It shouldbeensuredthat the auxiliaryheaterisnot requiredtoo frequently.

If the auxiliaryheater is installedasanindependentdevice,it mustbeensuredthat it:
Å canbe operatedparallelto the FCCHP;
Å isnot constantlyflowed through(keptwarm).



III. Heating Installation
III 2. Hydraulic Integration

SimplifiedHydraulicDiagram
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FC CHP (peak boiler integrated)

Peak 
boiler

Fuel 
Cell 

Stack

Buffer 
Storage

Heating 
Circuit 1

Heating 
Circuit 2

Source: Callux; Handwerkskammer Osnabrück-Emsland, www.hwk-os-el.deNB. Note that the peakboiler canalsobe separate



III. Heating Installation
III 3. Supply and Exhaust System

Designof SupplyandExhaustAir Systems
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Gasappliancesof the type C(sealedroom):
Å Combustionair is extractedfrom the openair

(viaa closedsystem).
Å Roomair independent
The "combustion chamber" is tightly sealedoff
from the installationroom.

Gasappliancesof type B(openflue):
Å Combustionair isextractedfrom the room
Å Roomair-dependent

-The "combustion chamber" is open to the
installationroom.

Supply and Exhaust Duct Gas Applicance 

Part C

Source: Callux; Handwerkskammer Osnabrück-

Emsland, www.hwk-os-el.de



III. Heating Installation
III 3. Supply and Exhaust System

TheDeviceTypescanbe GroupedTogetherςTypeC(SealedRoom)
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Exhaustsystemcertified with the gasappliance:
Å C1: Horizontalthroughouter wall or roof
Å C3: Verticallyabovethe roof
Å C5: Separate,in different pressureranges

Connectionto a chimneyprovidedby the customeror to an air/flue gassystemprovidedby the
customer:
Å C4: Viaanair/exhaustsystemfor multiple occupancy
Å C8: Separate,exhaustgasvia exhaustsystemfor multiple occupancy,supplyair directly from

outside

Connectionto a separatelyapprovedpipesystem:
Å C6: Viaa systemnot testedwith the gasappliance



III. Heating Installation
III 3. Supply and Exhaust System

Other

26

Type plate:
The nameplate indicates the possible device types
here: C13x, C33x, C43x, C53x as well as B23 and 
B33

Moisture / condensate:
Due to the low exhaust temperatures it is
necessarythat all exhaustpipesusedare moisture
resistant.
The condensation must be removed (see
manufacturer'sinstructions).

Source: Callux; Vaillant Deutschland GmbH & Co KG, 

Bedienungsanleitung ecovit, www.vaillant.de 
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