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FOREWORD | YOUR SAFETY

1. FOREWORD

With your investment in a Mephisto gas-fired condensing combined heat and power unit (CHP), you have chosen
modern technology with high product quality, which excels due to its economic use and environmentally friendly op-
eration.

This manual aims to provide you with the necessary knowledge to understand the technology in the Mephisto com-
bined heat and power unit (CHP), to operate the CHP and to perform minor maintenance work and adjustments
yourself. The following section is designed to give you general information on how to operate the Mephisto CHP unit
safely.

2. YOUR SAFETY

The Mephisto condensing CHP unit has been equipped with state-of-the-art safety equipment and control functions
which will protect you and other users from harm. Even so, you should follow the instructions in this manual to en-
sure safe, economical, environmentally friendly operation of the CHP unit.

This manual is an integral part of the Mephisto CHP unit. You should keep it ready for use where the CHP unit is in-
stalled. As a general rule, the manual is located in the electrical enclosure, where you can also store it when the unit
is in operation. Make sure that all persons who operate or service the CHP unit have read this manual. If you have
mislaid your manual, you can download a new copy from the Download section on our website at
www.kwk.info.

2.1 INTENDED USE OF THE Do not store any food or any other objects what-

MEPHISTO CHP UNIT soever in the machine room or on the electrical
enclosure.

The CHP unit * The CHP unit is designed for operation in dry,

frost-proof rooms. Do not expose the CHP unit to
any damp or moisture. Do not store the CHP unit
outside buildings.

Mephisto condensing CHP units are operated parallel
to the network with liquefied gas or Groups H and L
natural gas. Operation with biogas and sewage gas is

s . e Do not operate a washing machine or dryer or
also possible in special models.

o dry washing in the room where the CHP unit is
Both electricity and heat are generated at the same installed. Lint from the laundry items, detergent

time. In contrast to conventional power plants, the dust, gases, steam and vapours can cause dam-
heat generated alongside the electricity is used in the age to the CHP unit.

CHP unit, thus saving valuable primary energy.

The core of the Mephisto is a four-cylinder Otto en- Installation room and integration
gine. This combustion engine propels a generator,
which converts the mechanical energy into electricity.
The waste heat produced is used via heat exchangers
to provide hot water and building heating. A (possibly
existing) conventional boiler is also used to cover
peak heat demand. The electricity generated is either
consumed on site or fed into the local network oper-
ator’s network in exchange for payment.

Mephisto CHP units must be installed in an author-
ised boiler room and must be approved as a heat sys-
tem by the master chimney sweep responsible. They
are integrated into the existing heating system and
connected to the power network, the gas supply and a
flue gas system. You will find detailed information on
their integration in this manual.

e Have a qualified, authorised specialist company
What you shouldn’t do... carry out the work to install and integrate the CHP

unit.
* People tend to place drinks on top of the electrical

enclosure, but it is not advisable;

coffee is quickly spilled, causing damage which is
costly to repair. The CHP machine room is not
suitable for keeping drinks or food warm either.

FOREWORD | YOUR SAFETY
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YOUR SAFETY

2.2 TARGET GROUP

Mephisto CHP units are complex machines. Their op-
eration and maintenance requires technical knowl-
edge. As a general rule, only caretakers, installation
company employees and specially trained profession-
als come into contact with a CHP unit. Such people
usually have the required technical expertise. This
manual is intended for this group of people.

2.3 MAINTENANCE WORK AND
INTERVALS

If you have signed a comprehensive maintenance
contract, this includes all work and spare parts re-
quired to ensure safe, optimal operation of the CHP
unit. If you wish to perform maintenance tasks your-
self, some are described in this manual. You should
have kraftwerk or an authorised partner carry out
complex maintenance tasks which required specific
technical expertise.

Regular inspections and maintenance visits are nec-
essary to ensure that the CHP unit runs safely with op-
timum performance. The maintenance intervals and
the type of tasks are described in the Service section
of this manual.

¢ Observe the stipulated maintenance intervals.

¢ Only remove the protective panels from the CHP
unit for maintenance purposes only.

¢ Only open the CHP unit’s electrical enclosure for
maintenance purposes and read the optional
three-phase current meter if required.

e Consult kraftwerk before undertaking any
structural changes to the CHP unit and only use
unit parts approved by kraftwerk.

2.4 LABELLING

The nameplate is located in the top right-hand corner
on the rear of the Mephisto CHP unit. The nameplate
indicates the relevant technical data on the Mephisto
CHP unit, the manufacturer's address and the CE
marking.

PICTOGRAMS AND
SYMBOLS USED

Hazard/warning

There are triangular symbols on the
Mephisto CHP and in this manual such as
this pictogram which indicate threats to
your life or danger to health. Please
observe these safety instructions.

Information

Here you will find user tips for optimum
use of the CHP unit and other useful infor-
mation. You will also be made aware of
possible hazards for the CHP unit that
operating errors may cause.

8 MANUAL MEPHISTO G50 2023-08



2.6 SAFETY INSTRUCTIONS

2.6.1 General information

YOUR SAFETY

Danger to life | Risk of explosion
A Due to a potentially explosive atmos-
phere in the area surrounding the CHP

If you become aware of a pungent smell of gas in
the area surrounding the CHP unit (smell of rotten
eggs), odourised natural or liquefied gas has
leaked into the CHP unit’s ambient air. If you run
your CHP unit on biogas or digester gas, you
should have a gas sensor installed as these gases
are virtually odourless.
1. No naked flames. Do not smoke. No lighters.
2. Avoid producing sparks. Do not use any elec-
trical switches. Do not use telephones, connec-
tors or bells either.
3. Ifyou can hear gas leaking, leave the building
immediately!

4. Close the main gas shut-off device.

5. Open doors and windows.

6. Warn building occupants but do not ring door-
bells.

7. Leave the building and prevent others from
entering.

8. Call the fire service from a telephone once you
are outside the building. Who, where, what?

9. Notify your gas supply company.

* Only have qualified staff carry out maintenance
work on the Mephisto CHP unit’s gas pipelines.

* We recommend that you have a gas sensor
installed.

Danger to life | Risk of fire
A Due to combustible substances such as
leaking gas or flammable liquids and

No naked flames in the installation room.

What to do in the event of a fire:

Keep calm.

1. Close the main gas shut-off device if possible.

2. Do not use any lifts.

3. Warn building occupants.

4. Leave the building and prevent others from
entering.

5. Call the fire service from a telephone once you
are outside the building. Who, where, what?

6. Wait for the fire service. Show the fire service
the entrances to the building.

7. Only try to extinguish the fire if you won’t put
yourself in danger.

2.6.2 Installation room

2023-08

Danger to life

Due to intoxication
Insufficient air supply can lead to dangerous flue
gas leaks.

* Ensure that intake air and exhaust air open-
ings are not sealed or reduced in size.

* If the intake air and exhaust air openings are
inadequate, take the CHP unit out of operation.

Danger to life | Risk of fire
A Due to flammable liquids or materials

Do not store any flammable liquids or materi-
als directly next to the CHP unit.

Information
Potential frost damage to the CHP unit

* Ensure that the installation room is frost-proof.

MANUAL MEPHISTO G50 9
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2.6.3 Working on the CHP unit

Danger to life | Risk of explosion
Due to flammable gas explosion

* Only an authorised specialist company may
connect the gas.

* Only an authorised specialist company may
install the CHP unit and put it into operation.

Danger to life

A Due to electrical voltage

A high voltage runs through the CHP unit’s elec-

trical cables and contacts. If you come into contact

with this voltage, it can be fatal.

* Do not touch any exposed or uncovered
patches on the cables. Do not touch any elec-
trical contacts.

* Only have a qualified electrician carry out
maintenance work on the Mephisto CHP unit’s
electrical part.

* Only open the CHP unit’s electrical enclosure
for maintenance purposes.

» Before working on electrical equipment,
always follow these instructions:

- Switch off the system
- Secure against being switched on again
- Check that the system is de-energised.

- It is essential to bear in mind that external
power sources (e.g. boiler lockout) cannot
be ruled out.

Danger to life

A Due to electrical voltage
When working on the frequency con-
verter

A high voltage continues to run through the fre-

quency converter’s lines and contacts even after

the CHP unit is switched off. If you come into con-
tact with this voltage, it can be fatal.

* Wait 5 minutes for the system to discharge
after switching off the CHP unit and before
working on the frequency converter.

* Only have a qualified electrician carry out
maintenance work on the Mephisto CHP unit’s
electrical part.

* Only open the CHP unit’s electrical enclosure
and frequency converter for maintenance pur-
poses.

Health hazard | Serious crushing
or tear injuries

Due to the CHP unit starting up auto-
matically

Depending on the operating mode selected, the

CHP unit controls can switch the CHP unit off and

on automatically. Fast rotating parts can start

moving unexpectedly and pull in fingers and

other extremities.

* Do not reach into the interior when the CHP
unit is in operation.

» Before starting any work on the CHP unit,
ensure that you have locked it.

* Only detach the outer panelling and the pro-
tective panelling in the interior for mainte-
nance purposes only.

Health hazard |
A Hand injuries

Due to sharp edges

* Wear suitable gloves during maintenance and
repair work on the CHP unit.

10 MANUAL MEPHISTO G50 2023-08




Health hazard |

A Risk of burns
Due to very hot components, operating
materials and heating water

The CHP unit reaches very high temperatures. If

you open the CHP unit’s panelling during or

shortly after operation, the components in the

CHP unit interior will still be very hot. If you touch

the hot components on the CHP unit's machine

set, you can suffer burns.

* Do not touch the CHP unit interior if the CHP
unit is in operation or was in operation until a
short time ago.

* Check the temperature of the components con-
cerned before you touch them and carry out
work on the CHP unit.

Information
Potential damage to the CHP unit due to
poor maintenance or lack of mainte-

nance

* Have maintenance carried out at regular inter-
vals.

*  We recommend you conclude a comprehensive
maintenance contract.

Information
Potential damage to the CHP unit due to
incorrect heating water

The heating water must comply with the guideline
values specified in Technical Rule VDI 2035. Devi-
ating from these, the following limit values apply
to Mephisto combined heat and power units:

* pHvalue:8.0-9.0

» Water hardness:
< 9.0 °dH (< 550 kW installed gas capacity)
< 3.0 °dH (> 550 kW installed gas capacity)

* Electrical conductivity:
<400 uS/cm (at 25 °C)

* Compliance with limit values is a prerequisite
for concluding a comprehensive maintenance
contract.

The heating system’s water quality should be
checked and documented as per VDI 2035 on a
regular basis.

YOUR SAFETY

2.7 REGULATIONS

Where applicable, Mephisto condensing combined
heat and power units are developed, designed and
manufactured in compliance with the following

EC Directives:

e Machinery Directive 2006/42/EC

e Low Voltage Directive 2014/35/EU

e EMC Directive 2014/30/EU

The following harmonised standards have been
applied:

e EN SO 12100 Safety of machinery

e EN 60204-1:2019-06 Safety of machinery - Electri-
cal equipment of machines

e EN 61000- 3-11 and EN 61000- 3-12- Electromag-
netic compatibility

e DIN EN ISO 8528-13:2017-03 Power generation
units with reciprocating internal combustion
engine safety

The following national standards, guidelines
and specifications have been applied:

e VDE-AR-N 4105:2018-11 Generators connected to
the low-voltage distribution network

e DVGW VP 109, Version 1995-04 Ready-to-connect
CHP units with a generator driven by a gas engine

The applicable regulations must also be met if the
Mephisto is connected to the public gas and electricity
supply network.

The local gas supply company’s technical guidelines
and the German Technical Regulations for Gas Instal-
lations (TRGI) apply to gas installation.

A testable grid and plant protection system according
to the VDE guideline is implemented by the CHP unit
controls.

The CHP unit may only be connected by locally ap-
proved specialist companies.

2023-08 MANUAL MEPHISTO G50 11
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2.8 SAFETY SYSTEMS

The essential safety systems are presented and their
mode of operation explained below.

2.8.1 Gas safety

e DIN-DVGW-tested combination gas safety fitting
with two independently operating gas solenoid
valves, electric gas quantity control valve, zero
pressure regulator and gas pressure switch. The
CHP unit controller checks on a regular basis that
the solenoid valves function correctly during shut-
down (if one of the valves is closed, this must
cause the electrical power to change direction). If
one of the solenoid valves malfunctions, a fault is
triggered, the system locked and a fault message
sent.

e During shutdown, including a trip-out or power
failure, the ignition power supply designed espe-
cially for this case provides a sufficiently long
run-on ignition time to ensure that no unburned
or ignitable mixture accumulates in the CHP unit
flue gas conduit.

¢ The entire flue gas section is purged with fresh air
during each start-up and stop process. This pre-
vents an ignitable mixture from accumulating in
the flue gas section and also cools the catalytic
converter down to prevent any damage during
the start-up process.

* An optional gas sensor monitors the room air,
thus providing additional safety for the entire
power plant, including the boiler. The gas sensor
also responds to flue gas leaks.

12 MANUAL MEPHISTO G50

2.8.2 Electrical safety

e VDE-AR-N 4105 requirements are met.

¢ Overload protection and a fast short circuit trigger
disconnect the generator from the network in the
event of an overload or a short circuit incident.

e The generator coil temperature monitoring also
prevents the generator from overloading.

e There is an external heating emergency switch in
the CHP unit’s emergency stop loop and thus has
a direct effect on the main contactor and the gas
solenoid valves.

2.8.3 Network monitoring

Network and plant protection system
as per VDE-AR-N 4105

Mephisto combined heat and power units are fitted
with an integrated grid and plant protection system as
per VDE-AR-N 4105. The grid and plant protection
system is an integral part of the generation system. It
acts directly on the integrated circuit breaker and the
gas solenoid valves.

Integrated circuit breaker

A combination between the main and delta contac-
tors is used as an integrated circuit breaker. The gen-
erator can only feed in energy if there is a delta con-
nection to the network. This ensures the contactor
combination is fail-safe - each contactor prevents
current flow into the network. The main and delta
contactors are monitored regarding their switch posi-
tion both when turned on and turned off to guarantee
fail safety.

The neutral conductor is not connected to the gener-
ator in any operating state, so it is not switched by the
integrated circuit breaker.

2023-08



Protection functions

The voltage protection devices monitor the three
phase-to-neutral voltages (UN = 230 V) and the three
phase-to-phase voltages (UN = 400 V). The frequency
protection devices are single-phased.

The grid and plant protection is calibrated and
checked during the factory acceptance test. The trig-
gering threshold is permanently programmed up to
U> in the factory.

Trigger values

Protection function Set value
Voltage return protection U< 0.8 U,
Voltage increase protection U> 11U,
Voltage increase protection U>> 115 U,
Frequency return protection f< 47.5 Hz
Frequency increase protection f> 51.5 Hz

Voltage return protection U<

Switch-off within 0.2 seconds at 0.8 U,,.

Voltage increase protection U>

Switch-off within 0.2 seconds if the ten-minute mean
value exceeds the triggering threshold. The triggering
threshold is setto 1.1 U, in the factory and may only be
increased up to 1.15 U, if there is central grid and
plant protection.

Voltage increase protection U>>

Switch-off within 0.2 seconds at 1.15 U,,.

Frequency return protection f<

Switch-off within 0.2 seconds at 47.5 Hz.

Frequency increase protection f>

Triggering within 0.2 seconds at 51.5 Hz.

Island network detection

Island network detection is guaranteed by the three-
phase voltage control.

2023-08
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Reverse power monitoring

The system monitors whether the self-generating sys-
tem delivers electrical power on all three phases. As a
result, a single-phase grid failure is detected even
more reliably. Moreover, monitoring the total power
prevents the CHP unit from remaining connected to
the grid when it is not supplying any power.

Connection conditions

The system does not connect until the network voltag-
es are between 0.85 Uy and 1.1 Uy and the network
frequency is between 47.5 Hz and 50.5 Hz for 60 sec-
onds.

The system is not switched on again after the grid and
plant protection has triggered until a random period
between one and ten minutes comes to an end. Man-
ual mode can override delays.

Active power feed-in with over-
frequency

If the frequency exceeds 50.2 Hz, the CHP unit control-
ler freezes the present electrical power PM. If the fre-
quency continues to rise, the maximum power output
PAmax is reduced with 40% PM per hertz. Overfre-
quency appears on the display indicating the PAmax
and PM.

An equally distributed random value for f> is gener-
ated from the serial number at which the grid and
plant protection triggers. This value is between 51.5
Hz and the limit frequency at which the minimum
power of the CHP is reached.

If the network frequency falls below 50.2 Hz again,
PAmax is increased with 10% of the net power per
minute. The controller continues to display “overfre-
quency” and PAmax.

As soon as PAmax has reached the net power, the CHP
unit is back in normal mode.
Testing the grid and plant protection

You will find information on testing from page 58 on-
wards.

MANUAL MEPHISTO Gso0 13
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2.8.4 Irregular operation
monitoring

An internal combustion engine does not run abso-
lutely smoothly due to the necessary compression
work. As a result, the electrical power output is not
constant either. The Mephisto’s controller records the
effective value of this power fluctuation as P-irregu-
lar.

The irregular value increases steeply if a spark plug
fails or there is wear in the valves. The machine
switches off automatically if a threshold value is ex-
ceeded. This prevents unburned mixture from enter-
ing the flue gas section. In the event of slightly in-
creased irregularity, a warning message is sent, so
that valve wear is detected before the machine breaks
down and the cylinder head can be replaced without
unnecessary downtimes.

2.8.5 Flame monitoring

Single spark ignition starts combustion of the fuel in
the CHP unit’s engine. Each ignition process is contin-
uously monitored by the electronic power monitoring
with the aforementioned irregular operation detec-
tion. If the single spark ignition was unable to ignite
the fuel gas-air mixture, the fuel supply is closed off
and the CHP unit is switched off. Every Mephisto CHP
unit thus has flame monitoring in accordance with
fire regulations.

14 MANUAL MEPHISTO G50

2.8.6 Other monitoring systems

¢ Analogue oil pressure monitoring
¢ Analogue water pressure monitoring
e Speed monitoring

e Continuous temperature monitoring for all key
components, including catalytic converter tem-
perature

* Safety temperature delimiter for flue gas temper-
ature

e Safety temperature delimiter for heating circuit
feed line

2023-08



3. MEPHISTO TECHNOLOGY

The technical information applies to the boundary conditions: Return temperature tg = 35 °C;
air temperature t; = 25 °C; absolute air pressure p = 1.013 mbar; calorific value (natural gas) H; = 8.8 kWh/m3 in nor-
mal state; calorific value (liquefied gas) H; = 25.8 kWh/m3 in normal state; methane number MN = 96 (liquefied gas

= 35).

The current, applicable VDEW, VDE, DVGW and DIN regulations are met. Subject to technical changes.

Model

Net output
(adjustable)

Electric, net
Electric, gross
Thermal

Gas
Net efficiency

Electric, effectiv
Electric, ISO 3046
Thermal, effectiv

Total, effectiv

Energy efficiency
class

Seasonal space
heating energy
efficiency

CHP coefficient

Primary energy factor

(FPE,WV as per DIN
SPEC 4701-10/A1:2016-

05)

2023-08

Mephisto G50
Natural gas
Asynchronous +
Synchronous

Mephisto G50 A NG
Mephisto G50 S NG

20 to 50 kW

50,6

63 to 100,7 kW
79,5 to 144,9 kWy;

34,5 %
36,2 %

69,5 % (3Return = 35 °C)
104,0 % (SRetyrn = 35 °C)

A++

153 %

0,50

0,19

Mephisto G50
Liquefied gas
Asynchronous +
Synchronous
Mephisto G50 A LPG

Mephisto G50 S LPG

20 to 50 kW

50,6

63,1 t0 105,9 kW
80,5 to 151,5 kWy;

33 %

34,7 %

69,9 % (SReturn =35 °C)
102,9 % (SRetyrn = 35 °C)

A++

150 %

0,47

0,25

MANUAL MEPHISTO G50

Mephisto G50
Biogas
Asynchronous +
Synchronous
Mephisto G50 A BG

Mephisto G50 S BG

20 to 50 kW

50,6

65 to 101,0 kW
82,1 to 144,5 kWy;

34,6 %
36,3 %
69.9 % (SReturn = 35 °C)
104,5 % (SRetyrn= 35 °C)

upon request

upon request

upon request

upon request

MEPHISTO TECHNOLOGY
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Primary energy
saving

Fuel

Gas connection

Gas connection
rating

Gas connection
pressure

Gas flow pressure

Mating dimension
Heating connection

Heating circuit mini-
mum pressure

Permitted operating
pressure

Supply line
temperature

Return temperature
Mating dimension
Design flow rate

Residual head for
net output

With 40 K spread
Design flow rate

Residual head for
net output

Electrical connection

Mephisto G50
Natural gas
Asynchronous +
Synchronous

32,40 %

The high-efficiency criterion
specified in EU Directive
2012/27/EU for CHP systems
is met

Groups H and L natural gas

Biomethan

144,9 kW H; = 160,7 kW H,
20 - 100 mbar

>10 mbar
DN 32 (1Y " AG)

1,5 bar
max. 6,0 bar
max. 90 °C

max. 70 °C
112" male thread

4,41 m3/h
6,2 mWS

2,21 m3/h
10,3 mWS

Pre-fuse NHoo 100 A gl (gG) or SLS E-100 A

Supply line HO7RN-F 5 x 35 mm2, up to 50 m in length for installation types B to G

Plate heat exchanger

Mephisto G50
Liquefied gas
Asynchronous +
Synchronous

31,20 %

The high-efficiency criterion
specified in EU Directive
2012/27/EU for CHP systems
is met

Liquefied gas (propane)

151,5 kW H; = 163,5 kW H,
20 - 100 mbar

>10 mbar
DN 32 (1Y " AG)

1,5 bar
max. 6,0 bar
max. 90 °C

max. 70 °C
112" male thread

4,64 m3/h
5,5 mWS

2,32 m3/h
10,2 mWS

Mephisto G50

Biogas

Asynchronous +

Synchronous

upon request

Biogas

Sewage gas

144,5 kW H; = 160,3 kW Hq

20 - 100 mbar

>10 mbar
DN 32 (1Y " AG)

1,5 bar
max. 6,0 bar
max. 90 °C

max. 70 °C
132" male thread

4,43 m3/h
6,2 mWS

2,21 m3/h
10,3 mWS

Soldered stainless steel compact heat exchanger for separating the heating system from the CHP engine water

circuit
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MEPHISTO TECHNOLOGY

Mephisto G50 Mephisto G50 Mephisto G50
Natural gas Liquefied gas Biogas
Asynchronous + Asynchronous + Asynchronous +
Synchronous Synchronous Synchronous

Pollutant emissions

Mephisto G50 A/S NG, LPG emits 50% below the emission limits specified in the German Technical Instructions
on Air Quality Control

Mephisto G50 A/S BG emits the emission limits specified in the German Technical Instructions on Air Quality
Control

Combustion intake air
Space-air-dependent operating mode
Flue gas connection

Flue gas conduit D 110, fire resistance class B1 polypropylene pipe made, permitted as a flue gas conduit for con-
densing heat generators with flue gas temperature up to 120 °C

Flue gas temperature limited max. 100 °C on thermostat
Safety temperature limiter set to 120 °C
Recommended flue gas counter-pressure up to 500 Pa; maximum flue gas counter pressure 800 Pa

Flue gas flow rate: 161 m3 (in normal state)/h is the same as 208 m3/h with Tfluegas = 80 °C,
Mephisto G50 A/S LPG upon request

Maximum condensate quantity: 22 I/h, Mephisto G50 A/S LPG upon request
Flue gas heat exchanger

Thermodynamically optimised cast aluminium-silicon heat exchanger
Catalytic converter for natural and liquefied gas operation

With integrated cooling for natural gas and LPG operation

Condensing heat utilisation
The flue gas temperature is a maximum of 15 K above the corresponding return temperature
Condensing heat utilisation above around 55 °C Return temperature

Engine

gas engine Type at G50 A/S NG: MAG 49.4 S313/HMG 434 S 133
gas engine Type at G50 A/S LPG: MAG 49.4 S311/HMG 434 S 133
gas engine Type at G50 A/S BG: MAG 49.4 S315

4-cylinder Otto engine, water-cooled

Displacement: 4.900 cm3
Coupling

Maintenance-free, plug-in, flexible metal/plastic coupling to compensate for radial, axial and angular misalign-
ment

2023-08 MANUAL MEPHISTO G50 17



MEPHISTO TECHNOLOGY

Mephisto G50 Mephisto G50 Mephisto G50
Natural gas Liquefied gas Biogas
Asynchronous + Asynchronous + Asynchronous +
Synchronous Synchronous Synchronous

Generator

Four-pole asynchronous/synchronous machine for parallel operation on the public grid

Start-up current asynchronous: 52 A (frequency inverter fitted as standard), Start-up current synchronous: 55 A
(frequency inverter fitted as standard)

Rated current asynchronous: 94 A, Rated current synchronous: 72 A/ 80 A
cos ¢ asynchronous 0,86 (inductive), cos ¢ synchronous 1...9 (inductive/capacitive)
Rated power asynchronous: 56 kW, rated power synchronous: 62,5 kW

Rated speed asynchronous: 1.514 min™, rated speed synchronous: 1.500 min™

Low voltage certification
Low voltage certification with unit certificate according to VDE-AR-N 4105:2018

Asynchronous: Compensation
Due to the requirements in German code of practice VDE-AR-N 4105:2018-11, operating own generating systems
without reactive power compensation is only permitted in exceptional cases. A cos ¢ of 0.95 is achieved with the
standard fixed compensation.

Synchronous: Reactive power control

Control of reactive power according to Q(U) characteristic, cos ¢ (P) characteristic or fixed cos @: 1...0.9 (induc-
tive/capacitive)

Feed-in management according to §14 EEG 2021

Reduction of the feed-in power by means of setpoint specification via analog input (0-10 V), bus interface (optio-
nal) and digital inputs (for connecting the relay contacts of an on-site ripple control receiver) possible

Controller

Industrial computer with powerful microcontroller MPC555, 32-bit power PC with FPU
Fully automatic operating control
Remote monitoring/operation via LAN or optional mobile data connection

Interfaces to higher-level DDC controls: digital and analogue inputs and outputs; optional communication inter-
faces CAN bus, RK512, Modbus, LON bus, Profibus DP, BACnet/IP, IEC 104, Profinet

Housing

Sturdy, easily removable, frameless full thermoacoustic enclosure
Machine unit on four steel spring vibration isolators

Optional base on two vibration dampers to isolate noise

18 MANUAL MEPHISTO G50 2023-08



MEPHISTO TECHNOLOGY

Mephisto G50 Mephisto G50 Mephisto G50
Natural gas Liquefied gas Biogas
Asynchronous + Asynchronous + Asynchronous +
Synchronous Synchronous Synchronous

Noise emissions

Mean sound pressure level at 1 m distance: < 60.0 dB(A) as per DIN 45635-11

Mean sound pressure level (standard equipment) at 1 m distance (45°) to chimney outlet: < 51.2 dB(A) as per DIN
45635-11
Third octave band spectra isolation can be provided on request

Dimensions
LXWxH in mm: 2,235 X 1,020 % 1,930 with electrical enclosure
Space requirements

LXWxXH in mm: 4,500 X 2,000 X 2,100 without sound insulation base (base height: 250 mm).

We will be happy to provide you with installation and foundation plans on request
Operating weight

asynchronous: 1.850 kg, synchronous: 1.960 kg
Delivery

Machine unit, self-supporting: 1,640 mm x 785 mm, asynchronous: 1.240 kg, synchronous: 1.350 kg

Panelling with electrical enclosure and accessories on pallet: 2,000 mm % 1,200 mm, 530 kg

2023-08 MANUAL MEPHISTO G50 19
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3.1

e v F

10.

11.

12.

Engine

. 0il cooler with oil filter

0il separator for the
crankcase vent

Mixture suction hose
Flue gas silencer
Oil additive tank

0il level sight glass with
switch contacts for
controlled oil replenish-
ment

Plate heat exchanger

Condensing heat
exchanger with inte-
grated catalytic con-
verter

Water-cooled flue gas
manifold

Electrical engine water
pump

Water-cooled generator

THE MACHINE UNIT

20
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3.2 SYSTEM SCHEMATIC (2023- 03)

MEPHISTO TECHNOLOGY

Heater

18
(P&'RL

(lf) Heater

1. Ball valve for fuel feed

2. Gas filter

3. Gas solenoid valve with gas pressure monitor
4. Gas solenoid valve

5. Zero pressure regulator

6. Gas control valve

7. Intake silencer

8. Air filter

9. Gas mixer

10. Throttle valve

11. Flame filter

12. Combustion engine

13. Water-cooled flue gas manifold

14. Water-cooled flue gas heat exchanger lid

15. Condensing heat exchanger with integrated
catalytic converter

16. Internal flue gas silencer

17. Resonator muffler

2023-08

18. Electric shut-off valve

19. Water-cooled generator
20.Plate heat exchanger

21. Diaphragm type expansion tank
22. 3-way thermostatic valve

23. Electric engine water pump

24. 0il cooler

25. Heating-side CHP unit pump

26. Crankcase vent return

MANUAL MEPHISTO G50
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MEPHISTO TECHNOLOGY

EXTENDED MAIN POWER CIRCUIT (2023-01)

3.3
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3.4 CHP UNIT CONTROLLER
COMPONENTS

Computer unit

* 32 analogue inputs, 12-bit resolution

e 8 analogue outputs

¢ 32 digital inputs

e 32 digital outputs

e Operation on 10 inch touch display

» Loss-proof storage of variables in EEPROM

e Comprehensive interfaces for communication

« All functions and displays also operated in Web-
gate

Remote monitoring/operation

e Automatic error/fault message on PC
e CHP unit visualisation and operation on PC
e Change to all parameters on PC

Network and plant protection system
as per VDE-AR-N 4105

e Three phase-to-neutral voltages

e Three phase-to-phase voltages

Power control and monitoring

e Control via digital PID controller

e CHP unit warm-up phase with minimum elec.
power, followed by adjustment to P setpoint

¢ Three-phase reverse power monitoring

¢ Measurement of irregularity (spark plug monitor-
ing and cylinder head)

e Calculation of the thermal and electrical work
performed, display of the operating hours

2023-08

MEPHISTO TECHNOLOGY

Temperature monitoring

e Supply line, return line primary (engine circuit)

e Supply line, return line secondary (heating cir-
cuit)

e Housing interior
e Flue gas

e Engine water

* Generator coil

Gas safety

e Two independently switching gas solenoid valves
with function control during CHP unit switch-off

e Gas pressure monitor

e Purging of the gas and flue gas section when the
system is turned on and off

 Digital input for gas sensor

Engine oil monitoring

e Qil level monitoring by min./max. contact with
the oil pan

e Automatic feeding with oil consumption control

e Qil return monitoring with analogue pressure
sensor

Ignition control
e Greater spark plug service life thanks to min.
burn-off

e Engine is started with increased ignition energy
when cold

Speed monitoring
e Delta switch-over after reaching the min. speed
during start-up

e Max. speed monitoring during operation
(coupling break detection)

MANUAL MEPHISTO G50 23



MEPHISTO TECHNOLOGY

3.5 CONTROL TECHNOLOGY

The Mephisto controller should be integrated effec-
tively into the control system for the entire heating
system to ensure that the CHP unit operates to an op-
timal extent on a technical and economical level. For
this purpose, there are various options to connect to a
higher-level control system that triggers the CHP unit
and specifies the target output:

e External control via digital and analogue inputs
and outputs (standard)

» External control via LON bus (optional)

e External control via CAN bus (optional)

¢ External control via RK512 (optional)

e External control via MODBUS (optional)

¢ External control via Profibus DP (optional)

e External control via BACnet/ IP (optional)

e External control via IEC 104 optional)

» External control via PROFINET (optional)

Mephisto Basic Control

If the heating controller is not designed to incorporate
a CHP unit, the Mephisto can undertake different in-
telligent functions with the Mephisto Basic Control
software module featured in the CHP unit controller
as standard.

Functions and options in the Mephisto Basic Control
standard software module

e CHP unit poweer output and supply line tempera-
ture control

« Buffer tank loading determined by two tempera-
ture sensors

e Communication with a DDC via a digital input for
the CHP request and order

¢ Analogue input for setpoint power output/tem-
perature specification

¢ Analogue output for current power output read-
ing

e Three potential-free changeover contacts for
operating signal, ready signal and fault signal

Five analogue inputs in the CHP unit for Pt1000 tem-
perature sensors for control or evaluation purposes
included. The temperature sensors are not included
in the price.

24 MANUAL MEPHISTO G50

Mephisto Heat Generation Control

If the options in Mephisto Basic Control do not suffice,
you can use the optional add-on Mephisto Heat Gen-
eration Control. This add-on is integrated into the CHP
unit controller if ordered.

The heating hydraulics must be designed as per the
power plant hydraulic recommendations in order to
use the functions below to an optimal extent. We will
be happy to send you our hydraulic recommenda-
tions. Please contact: +49 (0)511 262 9970.

Functions and options in the Mephisto Heat Genera-
tion Control standard software module.

The range of functions depends on the hydraulic sys-
tem selected.

e Main circuit supply line temperature control

e Main circuit supply line temperature increase
When hot drinking water is required

¢ A boiler enable, specification of the boiler set-
point output or setpoint temperature

e Regulated buffer tank loading
¢ Boiler bypass control

¢ Control of a buffer discharge pump via GENlbus
or control of a boiler circuit/local heat mixer
using end position contacts

¢ Current-controlled operation (optional active
power meter required)

Five analogue inputs in the CHP unit for Pt1000 tem-
perature sensors are included for control or evalua-
tion purposes. The temperature sensors are not in-
cluded in the price.

You will find more information in point 4.7 "Control
system integration” on page 32.

You will find information on the CHP unit’s settings
and operation in the section on "Operating” from
page 37 onwards.
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3.6 MEPHISTO MESSAGE
CONCEPT

The CHP unit controller transmits its status to our
Webgate via the remote monitoring module on a reg-
ular basis. Service personnel can also use it to oper-
ate the CHP unit remotely. We recommend fitting
every Mephisto CHP unit with a remote monitoring
module. It is a prerequisite for concluding a compre-
hensive maintenance contract.

In the case of multiple module systems, one remote
monitoring module is sufficient since all CHP unit
modules are interconnected via a data bus. If a MER-
LIN heating controller (manufacturer: energiekontor
Hannover) is installed, it also has a data connection to
the Mephisto CHP unit. The remote monitoring mod-
ule is installed in the heating controller in this case.

Remote monitoring module

The remote monitoring module comprises an Open-
VPN gateway and the associated software in the CHP
unit controller. The following options are available at
present:

¢ Mephisto remote monitoring module
OpenVPN gateway for remote monitoring and
control of all CHP modules at a location via Ether-
net LAN. The customer must provide a network
connection with the necessary port releases as
per specifications.

¢ Remote monitoring can also be performed via a
mobile data connection using LTE/HSPA+/GPRS
(4G/3G/2G) as an option. The associated mobile
phone card is invoiced as part of the full mainte-
nance contract.

Webgate

Webgate displays the CHP unit’s operation-relevant
data, such as the operating hours or the electrical en-
ergy generated, over its entire service life. First and
foremost, historical data and the availability specified
in full maintenance contracts can thus be evaluated
easily.

Webcontrol

The Webcontrol visualisation interface not only allows
the user to fully control the CHP unit remotely in real
time, but also view and evaluate current and histori-
cal technical measurement data (temperatures, cur-
rents, outputs, etc.). This provides a tool for project
monitoring and system optimisation.

2023-08
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CHP unit fault messages

Various operating states cause the control unit to lock
the CHP unit so that the module can no longer start
automatically. Such a disruption is triggered, for ex-
ample, by two fault shut-downs within 20 minutes.
The lock must be reset using the remote control or di-
rectly on the electrical enclosure after the fault has
been eliminated. Also see Section "Warnings and
faults” on page 73 for more information.

The CHP unit controller reports faults to the Webgate
via the remote monitoring module. The Webgate can
then forward the message.

External fault messages

All Mephisto controllers can be equipped with addi-
tional digital inputs for external fault messages. Po-
tential-free contacts are connected here.

The external fault messages are transmitted to the
Webgate, which can forward them.

MANUAL MEPHISTO G50 25
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3.6.1 Forwarding of fault
messages

The Webgate can forward fault messages so that, for
example, a maintenance technician receives the fault
message from a boiler or a pumping system on their
mobile phone, or another fault message system can
process the fault message further. The following op-
tions are available:

Fault message in an email

This is our preferred forwarding method. It is easy to
set up and does not require a dial-in process. An
email does not incur any costs either.

The only disadvantage is that fault messages are ob-
viously automatically generated emails, which can be
caught in spam filters. The recipient address should
therefore not be used for any other purpose and all
spam filters must be switched off.

26 MANUAL MEPHISTO G50

3.6.2 MERLIN heating controllers

If a MERLIN heating controller (manufacturer: ener-
giekontor Hannover) is installed, it usually not only
controls and monitors just the CHP unit but also the
entire heating system. Moreover, it can be freely pro-
grammed for the specific project. It thus obviously
features considerably more extensive options to ana-
lyse the various potential sources of interference in
the heating system compared to the CHP unit control-
ler. However, we won’t discuss them here.

CHP unit faults are transmitted to the Webgate as de-
scribed, which can then forward them. The heating
controller can also send the CHP faults directly to an-
other fault message system or a mobile phone as an
alternative to forwarding.

2023-08



L.

INSTALLATION

Mephisto CHP units may only be brought into the
premises, installed and commissioned by kraftwerk
or its partner. The CHP unit is normally integrated into
the gas, hydraulic and electrical systems by the cus-
tomer. The customer will also provide a new flue gas
system and a sound-absorbing foundation, if re-

quired.

4.1 TECHNICAL DATA FOR
INTEGRATION

e Gas

CHP unit connected load:

Mephisto G50 A/S NG: 144,9 kW;

Mephisto G50 A/S LPG: 151,5 kW\;

Mephisto G50 A/S BG: 144,5 kWy;

CHP unit flow rate:

16.5 m3 in normal state/h (y;= 8.8 kWh/m3 in
normal state)

CHP unit connection pressure: 20 to 100 mbar
CHP unit flow pressure: > 10 mbar

Connection to CHP unit: DN 32 (11/4" male
thread)

¢ Flue gas

2023-08

CHP unit temperature: max. 100 °C

Connection to standard external silencer: D110
Condensate drain, connection to horizontal
flue gas conduit, open discharge in DN 50
drain pipe

CHP unit flow rate: 161 m? | normal state/h
Recommended flue gas counter pressure
500 Pa, maximum flue gas counter pressure
800 Pa

Minimum chimney cross-section

Square: 168 x 168 mm

Round: 188 mm

Flue gas conduit: Fire resistance class B1 poly-
propene pipe, approved for use as flue gas
conduit for condensing heat generators up to
flue gas temperature of 120 °C, pressure-resist-
ant, condensate-capable, open rear ventilation,
typically used for room-air-dependent CHP unit
operation

Flue gas conduit diameter: at least D110

Up to 20 m in length; the diameter must be
calculated beyond that

INSTALLATION

- Check on the cross-section of the supply and
exhaust air openings. Minimum supply air
cross-section, CHP unit only: 340 cm?

Intake air

- Minimum supply air cross-section (CHP unit
only): 340 cm? °C

- Temperature in CHP unit installation room:
max. 30 °C

- The combustion air intake is via the supplied
intake silencer and it is usually installed under
the boiler room ceiling. If the temperature is
too high in the CHP unit installation room, we
recommend installing vertically with the intake
fitting pointing downwards.

Electrics

- Pre-fuse NH00 100 A gl (gG) or SLS E-100 A

- Supply line HO7RN-F 5 x 35 mm?, up to 50 m in
length for installation types B to G

- Terminals suitable up to 50 mm?

Heating

- Heating circuit minimum pressure: 1.5 bar
- Permitted operating pressure: max. 6.0 bar
- Supply line temperature: max. 90 °C
- Return temperature: max. 70 °C
- Mating dimension: 112" male thread
- Design flow rate:
Mephisto G50 A/S NG: 4,41 m3/h
Mephisto G50 A/S LPG: 4,64 m3/h
Mephisto G50 A/S BG: 4,43 m3/h
- Residual head for net output:
Mephisto G50 A/S NG: 6,2 mWS
Mephisto G50 A/S LPG: 5,5 mWS
Mephisto G50 A/S BG: 6,2 mWS
- With 40 K spread:
Design flow rate:
Mephisto G50 A/S NG: 2,21 m3/h
Mephisto G50 A/S LPG: 2,32 m3/h
Mephisto G50 A/S BG: 2,21 m3/h
Residual head for net output:
Mephisto G50 A/S NG: 10,3 mWS
Mephisto G50 A/S LPG: 10,2 mWS
Mephisto G50 A/S BG: 10,3 mWS
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INSTALLATION

Information
Potential damage to the CHP unit due to
incorrect heating water

The heating water must comply with the guideline

values specified in Technical Rule VDI 2035. Devi-

ating from these, the following limit values apply
to Mephisto combined heat and power units:

* pHvalue: 8.0-9.0

» Water hardness:
< 9.0 °dH (< 550 kW installed gas capacity)
< 3.0 °dH (> 550 kW installed gas capacity)

* Electrical conductivity:
< 400 uS/cm (at 25 °C)

* Compliance with limit values is a prerequisite
for concluding a comprehensive maintenance
contract.

The heating system’s water quality should be

checked and documented as per VDI 2035 on a

regular basis.

28 MANUAL MEPHISTO G50
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INSTALLATION

L.2 INSTALLATION DIMENSIONS (Date: 2020-06) Drawing not to scale.
T Minimum free room height over the entire | |
/" 3. Mmaintenance area: 2.00 m. Recommended
,/ /,// / free room height when using the founda-
/ //// ,/ tion: 2.36 m. Deviations from the required
/ //// / dimensions must be agreed upon before the <
= S0 CHP plant is installed.
N2
~0
_ A
/ 7/
/s
: \/ @ I i
a0 &0 a3 O
gl= <<
SIS
| —— | =3 =3 =]
L =n | =n o o= |
Foundation (optional) with
sound-absorbing base S
4652
242
600 3 1910 1810 <<
Air DN 80 1
Gas connection
Main power connection 5 x 50 mm? = uu 9
Clamping range: 28-39 mm : : : 1:0’ /
34745 mm —
Ak s (G
S exhaust DN 80 K g|= 2 2
Return 11/2" IG, flat sealing Q 0
| (®) ® 5
g
= SEEEEEER
Flow 11/2" G, flat sealing 1
o e 1
88 | 10¢ |
B37_|_ 185
440 g <<

Minimum free space, recommended room height
(when using the foundation): 2360
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INSTALLATION

4.3 INSTALLING THE

MEPHISTO

Installation frame

1.

First remove the packaging material and the edge
guard.

Open the panelling cover. You can now detach the
side sections and the front section.

Remove the accessory parts inside.

Undo the 12 screws used to attach the installation
frame to the pallet.

Align the installation frame at its installation site
and anchor it in place; the dowels and counter-
sunk bolts required for this purpose are included
in the scope of delivery.

Machine unit

1.

Use a lift truck to carry the machine unit into the
adjusting frame from the front. Align the machine
unit so that same-size gaps are maintained to the
sides of the lifting frame and to the rear.

Leave the CHP unit in the raised position. Now
use a spirit level and the four swivel adjustable
feet to level the height of the CHP unit.

30
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3. Set the machine unit down. The machine unit is

not bolted to the installation frame.

Information
Potential damage to the CHP unit

You must remove the machine unit transport
securing device as described below. If you put
the CHP unit into operation with the transport
securing device attached, it can cause serious
damage to the machine unit.

4. Remove the transport securing devices (8 M10

bolts) screwed into the machine unit. These are
positioned on the right and left next to the vibra-
tion isolators.

2023-08



L., CONNECTION LINES

Machine unit to the connection panel +
rear panel

The following need to be connected:

¢ Heating supply and return lines

Treat the supplied Centellen seals for the supply
and return lines with Neofermit before connect-
ing the hoses. Do not overtighten the union nuts;
otherwise, you will crush the seals.

¢ Line from the pressure equalisation tank to the
engine water circuit

Treat the supplied Centellen seals for the pressure
equalisation line with Neofermit before connect-
ing the hoses. Do not overtighten the union nuts;
otherwise, you will crush the seals.

¢ Mixture suction hose

Route the mixture intake hose from the bend
under the gas section to the intake manifold. Fit
the mixture intake hose on both sides and secure
it with hose clamps.

* Flue gas hose

Connect the flue gas hose to the flue gas feed-
through on the housing rear panel. Secure it
with a hose clamp.

¢ Crankcase ventilation

Connect the hose from the crankcase ventilation
filter element to the casing air extraction connec-
tion under the connection panel.

¢ \Ventilation line

Connect the hose from the catalytic converter
housing to the automatic ventilation system
under the connection panel.
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4.5 INSTALLING THE
ELECTRICAL ENCLOSURE

The electrical enclosure is supplied separately and
must be place on the two stud bolts on the rear hous-
ing panel. Fasten the electrical enclosure to the two
stud bolts with the supplied screws, washers, damp-
ing washers and nuts, and also use the two additional
screws at the bottom of the electrical enclosure.

The electrical enclosure operating unit is positioned
to the side since it is easiest to access the operating
controls this way. The electrical enclosure is opened
at the rear, making it easier to service it.

4.6 ELECTRICAL CONNECTIONS

The electrical connection between the electrical en-
closure and the machine unit/gas section is estab-
lished via three plug-in connectors and a cable har-
ness. The connectors’ different sizes ensure that they
are protected against reverse polarity and are not in-
verted.

Two plug-in connectors are fed through the rear
housing panel from the machine unit and secured to
the rear panel of the electrical enclosure.

The other plug-in connector leads to the gas section
and is secured to the rear panel of the electrical en-
closure.

The connectors are secured to the connector housing
with metal brackets. The cable harness is installed in
the electrical enclosure as shown in point 7.1 "Connec-
tor and terminal assignment (2024-10)" from page 95.
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4.7 CONTROL SYSTEM
INTEGRATION

The Mephisto controller should be integrated effec-
tively into the control system for the entire heating
system to ensure that the CHP unit operates to an op-
timal extent on a technical and economical level. For
this purpose, there are various options to connect to a
higher-level control system that triggers the CHP unit
and specifies the target output.

If the heating control system is not designed to inter-
act with a CHP unit, Mephisto can take over the intel-
ligent enabling of the CHP unit and boiler using an
optional software module. You will find information
about this in point 3.5 "Control technology" on
page 24.

You will find information on the CHP unit’s settings
and operation in the section on Operating from
page 37 onwards.

Control option 1: higher-level
controller with standard digital and
analogue inputs and outputs

The heating controller transmits the start request to
Mephisto and indicates the setpoint for the electrical
output via two signal inputs. Mephisto has four signal
outputs for feedback.

Please ask the external controller’s respective manu-
facturer which cables must be laid to the CHP.

CHP unit request

Health hazard
A Due to shut-off delay
Do not use the CHP unit request input as an emer-

gency stop input since you cannot ensure that the

expected, immediate shutdown will occur.

* The CHP unit may continue to run for some
time and you will suffer laceration or crush
injuries.

Digital input for CHP unit request to connect a poten-
tial-free switch or relay (contact load 24 V/20 mA).
The contact must be closed to request the CHP unit
and open to switch it off.
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Setpoint output

Analogue 0..20 mA input for the setpoint power
specification.

0 mA corresponds to 0 kW; 20 mA corresponds to the
maximum electrical output. The CHP unit only adopts
the setpoint power specification within the control
range. If the control range is exceeded or not reached,
the CHP unit operates at its maximum or minimum
output. The analogue input can also be configured for
0-10 V.

Actual output

Analogue 0...20 mA output for the actual perfor-
mance output. 0 mA corresponds to 0 kW; 20 mA cor-
responds to the maximum electrical output. The ana-
logue output can also be configured for 0-10 V.

CHP unit in operation

Potential-free changeover contact for operation sig-
nal. The CHP unit is operating.

CHP unit ready

Potential-free changeover contact for ready signal.
The CHP unit is ready and will start when requested.

CHP unit fault

Potential-free changeover for fault signal. The contact
signals that the CHP unit module is malfunctioning or
is no longer ready for operation. In this case, closing
the request contact does not start the CHP unit mod-
ule. A fault can only be eliminated on site or via re-
mote control. The contact can be loaded with a maxi-
mum of 3.15 A/230 V and can also be used to connect
a fault indicator lamp, for example.
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externe Steuerung | BHKW-Steuerung
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Nominal output + main circuit supply
temperature

Analogue input to XS4.3-4 5 J6
0...20 mA * 1-2
0..10V * --

* Only create a ground reference if necessary.

Actual output

Analogue output to XS4.17-18 J9
0...20 mA --
0..10V 1-2

Boiler setpoint setting

Analogue output to XS4.19-20 J1o
0...20 mA -
0..10V 1-2

INSTALLATION

Optional analogue input

For a pressure or CO sensor, for example

g™ e s
4..20 mA 1-2 1-2 1-2 1-2
0...20 mA 2-3 2-3 * 1-2
0...10V 2-3 2-3 * --

* Only create a ground reference if necessary.

Control option 2:
Higher-level controller with optional
bus systems

The heating controller transmits the start request to
Mephisto, the setpoint for the electrical output and, if
necessary, the setpoint for the supply line tempera-
ture via a bus system. The feedback signals and vari-
ous machine parameters are transmitted in the same
way.

Please ask the external controller’s respective manu-
facturer which cables must be laid to the CHP.

You can obtain further documentation on the optional
communication modules from kraftwerk. The fol-
lowing communication interfaces can be installed to
connect with the controller:

¢ CAN communications module

CAN bus connection, 125 kBaud, own data proto-
col, for use with a MERLIN DDC controller; also
suitable to connect multiple CHP unit modules at
a location.

e RK512 communications module

Data protocol RK512 (3964 R), 9,600 Baud,
optionally via an RS-232 interface or RS-485
interface

e MODBUS communications module

e LON bus communications module

e Profibus DP communications module
e BACNet/IP communications module
e |EC 104 communications module

¢ PROFINET communications module
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Control option 3:
CHP unit’s own controller via an
optional software module

Software module:

¢ Main circuit supply line temperature control

e Main circuit supply line temperature increase
When hot drinking water is required

¢ A boiler enable, specification of the boiler set-
point output or setpoint temperature

¢ Regulated buffer tank loading

¢ Boiler bypass control

¢ Control of a buffer discharge pump via GENlbus
or control of a boiler circuit/local heat mixer
using end position contacts

¢ Current-controlled operation (optional active
power meter required)

The temperature sensors are not included in the

price.

You can find more detailed information in point 3.5

"Control technology” on page 24.

Outdoor temperature sensor

 Install PT1000 outdoor sensor on the north face of
the building at a height of about 2 m above the
ground. Sensor must not be exposed to direct
sunlight.

e lay JY(ST)Y 2 x 2 x 0.8 cable from the outdoor
temperature sensor to the CHP unit controller.

Main circuit supply sensor

¢ Install 1/2" welded coupler in the collective supply
line to all heat generators. 1/2" immersion sleeve
and associated PT1000 immersion temperature
sensor also need to be ordered.

e Llay JY(ST)Y 2 x 2 x 0.8 cable from the main circuit
supply sensor to the CHP unit controller.

Hot water request

e Connect a relay coil parallel to the hot water
charging pump. Normally open contacts signal
the increased heat demand during hot water
loading.

e lay JY(ST)Y 2 x 2 x 0.8 cable from the relay to the
CHP unit controller.

Boiler enable
¢ Lay HO7RN-F 5 x 1.5 cable from the boiler control-
ler to the CHP unit controller.

e lay JY(ST)Y 4 x 2 x 0.8 cable from the boiler con-
troller to the CHP unit controller.
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Boiler bypass (optional)

¢ Lay HO7RN-F 5 x 1.5 cable from the actuator to the
CHP unit controller.

4.7.1 Multiple module system

In multi-module systems, some parameters must be
set to Bus in the "Mephisto Heat Generation Control
menu (Mephisto Regelung Warmeerzeugung)". You
will find information about this on page 48.

4.8 INCORPORATING SAFETY
TECHNOLOGY

Heating emergency switch

e Emergency stop input (230 V, power consumption
6 Watt) to connect a heating emergency switch. A
drop in the voltage at this input immediately
causes the main and delta contactors to open and
the gas solenoid valves to close. Power for the
emergency stop loop must be supplied from the
CHP unit’s electrical enclosure.

- Use either two heating emergency switches or
a common one with separate current paths for
the boiler and CHP unit.

- Lay HO7RN-F 5 x 1.5 cable from the heating
emergency switch to the CHP unit controller.

Gas sensor (optional)
e The gas sensor should not be powered from the
CHP unit electrical enclosure.

- Lay HO7RN-F 5 x 1.5 cable from the gas sensor
to the CHP unit electrical enclosure.

- HO7RN-F 3 x 1.5 to supply power (230 V) to the
gas sensor.

Additional external safety systems

e Additional safety devices provided by the cus-
tomer, such as pressure monitors or safety tem-
perature limiters, are looped in with X52.3/23 or
XS 2.4/24.
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4.9 FLUE GAS ROUTING

Example of flue gas routing diagram; drawing not to scale
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4.10 COMMISSIONING

The key tasks are listed with bullet points below. Only
staff authorised by kraftwerk may commission CHP
plants.

Heating water

» Fill and vent secondary circuit with heating water
as per the German Technical Rule VDI 2035

e Check it is watertight

e Check that Genibus communication functions cor-
rectly

¢ Check the flow rate and the spread

Engine water
e Check the engine circuit pressure compensation
tank system pressure (0.5 bar).

 Fill engine water circuit with tap water, hardness
< 14 °dH. Do not use heating water. Filling pres-
sure with cold water 1.4 bar. Vent.

e Check the engine water circuit is watertight

Flue gas conduit

¢ Check that the flue gas conduit is gas-tight, espe-
cially in the housing

 Fill condensate separator with water

e Check that horizontal flue gas conduit slope is
correct

Gas supply line

e Check the on-site gas line and the connection
hose to the CHP unit for leaks

* Repeat attempted start-up to vent the gas line

e Check gas pressure

¢ Check gas flow pressure

36 MANUAL MEPHISTO G50

Other

¢ Check the mains connection rotating field (clock-
wise rotating field)

e Fill the oil reservoir tank up to the maximum
mark (around 5 litres are already filled in the fac-
tory; about another 33 litres of Petro-Canada Sen-
tron LD5000 need to be filled)

¢ Check the oil level in the engine oil sump and the
oil level sensor switching points

¢ Perform functional test on the integrated grid and
plant protection

¢ Monitor and check the lambda, power and tem-
perature control while in operation

¢ Check on the cross-section of the supply and
exhaust air openings. Minimum supply air cross-
section, CHP unit only: 340 cm?

e Perform flue gas measurement

Frequency converter

¢ As a general rule, no work is needed on the fre-
quency converter during commissioning.

Danger to life

A Due to electrical voltage
when working on the frequency con-
verter

A high voltage continues to run through the fre-
quency converter’s lines and contacts even after
the CHP unit is switched off. If you come into con-
tact with this voltage, it can be fatal.

* Wait 5 minutes for the system to discharge
after switching off the CHP unit and before
working on the frequency converter.

* Only have a qualified electrician carry out
maintenance work on the Mephisto CHP unit’s
electrical part.

* Only open the CHP unit’s electrical enclosure
and frequency converter for maintenance pur-
poses.
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5.1
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OPERATING CONTROLS

Touch display

The touch display shows the CHP unit’s read-

OPERATING

Main switch with emergency stop function

This switch disconnects the CHP unit from the
mains. The system is still live up to the main
switch when disconnected.

Information
Potential damage to the CHP unit.

Only set the main switch to emergency stop in
actual emergencies. Proceed as described
under “Switching off the CHP unit” on page 38

to switch off the CHP unit in normal situations.

If you set the main or manual switch to OFF

when the CHP unit is in operation, it can cause

damage to the CHP unit.

Manual switch

It is sufficient to place the manual switch in the
0 position to block the system for normal ser-
vicing purposes on the machine set. The CHP
unit cannot go into operation, but the CHP unit
controller is fully functional.

The CHP unit is on standby in Setting 1; the
Mephisto will start in the pre-selected operat-
ing mode.

The images and diagrams in this section
serve as an example. The electrical enclo-
sure shown is the one on a Mephisto

G20+; the menu values are from a

Mephisto G50, based on the program

version 2.1.2.
ings and statuses and the controller’s parame-
ters. You can control the CHP unit completely
remotely using the touch display or the remote
monitoring module. The menu navigation is
exactly the same in both cases.
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5.2 SWITCHING THE CHP UNIT
ON MANUALLY

The CHP unit normally starts automatically. Proceed
as follows to switch the CHP unit on manually:

1. Ensure that the emergency stop switch is set to
ON and the manual switch is on “1”.

2. Press the Switch on button on the touch display.
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5.3 SWITCHING OFF THE CHP
UNIT

Proceed as follows to switch off the CHP unit:

1. Press the Switch off button.

2. Set the manual switch to “0” if you wish to stop
the CHP unit from starting automatically.

3. The emergency stop switch can normally remain
in the ON position. If you carry out service work
on live parts, you must set the emergency stop
switch to OFF and pull the back-up fuses.

Danger to life
A Due to electrical voltage

A high voltage runs through the CHP unit’s electri-
cal cables and contacts. If you come into contact
with this voltage, it can be fatal.

* Only have a qualified electrician carry out
maintenance work on the Mephisto CHP unit’s
electrical part.

* Before working on electrical equipment,
always follow these instructions:

- Switch off the system
- Secure against being switched on again
- Check that the system is de-energised.

- It is essential to bear in mind that external
power sources (e.g. boiler lockout) cannot
be ruled out.
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5.4 WEBCONTROL

OPERATING

The CHP unit is operated using the Webcontrol visualisation interface. You can set parameters and view and evaluate

current and historical measurement data both on site and by remote control.

The CHP unit system schematic is displayed on the overview page in addition to the table showing the key operating

parameters.

2023-08
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Ubersicht
Istwert Sollwert Betriechsmodus
Leistung 50,0 kW =2 50,0 kw =2 Regler
Unrund 0,8 kw =2
Lambdaregelung 679,8 mv 12 665,0 mV 3W-Kat
BHKW-Pumpe 4,97 m3/h 2 91,7 % 12 Start 22
- Pth 87,0 kw =2
-VL 80,0 °C 12 80,0 °C = VL
- RL 64,6 °C 12
Betriebsstunden 4658,04 h 12
Starts 1358 2
Stromerzeugung 226430,77 kWh 2
akt. Laufzeit 1:54:41
Anforderung BHKW EIN angefordert 22 Regler
5,1 m3/h
84,8 °C ~
~ 80,0 °C
84,7 °C 50,0 kw
0,97
_ L1 233V 69,9A 15,88 kW
}___ 15125 /min L2 234V 74,4A 16,78 kW
L3 232V 76,8A 17,34 kw
4,03 bar
| 1
I I 1
| 1,82 bar 493,2 °C | 1
I ||
| J | 537,2°c| |
0,58 bar 78,1 °C 64,6 °C
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5.4.1 Touch display operating controls

You can access all menu options both on the CHP unit display on
site and by remote control.

Click on the button to select the menu you require. Click on the pen
Mephisto Regelung Wirmeerzeugung icon directly next to the parameter to access an adjustable param-
Betriehsweise BHKW eter.
Service

Digitale Aus- und Eingdnge
Analoge Eingdnge
NA-Schutz
Laufzeitprotokoll
Meldeprotokoll
Benutzerprotokoll

Parameter

Systemeinstellungen

Marks a measured value for display in a diagram or
[~ download as CSV file

Changes an adjustable parameter

‘?* Parameter changes are documented in the user log,
depending on the software version

The CHP unit is ready to be switched on and can be

[ () Einschalten _ started by clicking on the button

The CHP unit has a warning message active, but can
(U Einschalten l ! Warnung ] still be started by clicking on the button

—

A warning was active but is no longer unresolved and

[ @ Einschalten l ! Warnung léschen ] can be reset by clicking on the button.
Warnings are documented in the message log

A click on the button switches the CHP unit off

[ (M micht bereit I

The CHP unit is not ready for operation and cannot be
switched on

-
| S

There is a fault and it cannot be reset. The CHP unit is
not ready for use

[ M nicht bereit

_ A fault interlock was active and must be reset by click-

I M nicht bereit ing the button before you can start the CHP unit
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5.4.2 Data recording

Mephisto CHP units archive all operating data on their
built-in memory card fully automatically.

5 second values are held for 2 weeks
5 minute values are held for 6 Months
1 hour values are held for 2 years

Diagram function

You can access the diagram function to evaluate the
stored operating data.

Click on the |#* button to select one or more meas-
ured values.

You can select the measured values together from any
menu.

You can discard your selection, display it as a diagram
or download it as a CSV file when accessing it via
Webgate by clicking on the corresponding button
®x = BB.

The selected recording period will then open up.

You can select a pre-set period on the left-hand side
using the quick selection or set the period manually
in the calendar.

m L4 Oktober |~ 2019 - Movember ~| 2019 |~| >

Gestern Mo Di Mi Do Fr Sa So Mo Di Mi Do Fr Sa So
Letzte 7 Tage 1 2 3 4 5 6 1 2 3
Letzte 30 Tage 7 8 9 10 11 12 13 4 5 & 7 8 9 10
Dieser Monat 14 15 16 17 18 19 20 11 12 13 14 15 16 17
Letzter Monat 21 22 23 24 25 26 27 18 19 20 21 22 23 24
28 29 30 31 25 27 28 29 30
o ~ : 00 - 23 |~ . 00
20.11.2019 00:00 - 26.11.2019 23:59 Abbrechen OK
x = B
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Once you have confirmed your selection by clicking on the OK button, the corresponding diagram is displayed or a
CSV file is offered for download.

a0 -
Pel
BHKW-VL
Monday, Nov 25, 0B:35 BHKW-RL |
80 Pel: 482
BHKW-VL: 80
BHKW-RL -
70
.-V"‘\'_I
J |
60 {
N\ ~ \ U e ————— I —— L m—
50
40
30
o o o o o o ot
2% o Qh'e Q%'Q ‘\’1"0 \r"-‘p '?,0'@ '1’\')"l
Highcharts.com
If you select a section of the diagram, it will be enlarged for display.
= « »
a0 —_—m
Pel
BHKW-VL
a0 \_——/\ BHKW-RL
70
“— . I—— e —— —— . [ ——— .
B0
50
40
30
20
10
< o . ) < ] &
Qa".l} 3 B,‘:J._t\ a,); _h > 0,55-_, Q)rf-} 3 th QN Q| > .
ghcharts_com

You can hide or unhide individual measured values using the key in the top right-hand corner. The diagram scaling
then automatically adjusts to the selected measured values.
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If you access the CHP unit via the Webgate, various options for saving/printing the diagram are available in the
menu.

Print chart
| — Pel |
Download PNC image
Download JPEC image - A P ——— S Y S —
4 Download PDF document
Download SVG vector image
[
45
425
40
37.5
35
32.5
o o o R o Al o P o
5" e oo D."‘:p \LQ' 25 B A 6"

5.4.3 Webgate

The Webgate is a tool used to manage a number of
CHP units. You can view all the key information on all
the user’s CHP modules here at a glance. The CHP
units transmit their status, all counter readings and
the message log regularly for this purpose. Changes
in status are also transmitted.

This allows Mephisto operators, service personnel
and all authorised project participants to see the CHP
unit’s operating status at any time. For example, the
CHP unit transmits whether it is ready for operation,
when the next maintenance is due, how many hours
the CHP unit has operated, how much electrical ener-
gy it has generated and similar. This information can
be consulted, downloaded and analysed quickly and
easily. Moreover, email forwarding can be configured
for certain events, such as faults in the CHP unit.

You can switch directly from Webgate to Webcontrol
to operate the individual CHP units remotely, view
them and analyse them.
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5.5 THE MENUS - SCREENS +
ADJUSTMENT OPTIONS

All the Mephisto CHP unit module’s current values,
parameters, statuses, counter readings and other in-
formation are displayed in different menus on the
touch display. The menus represent the entire CHP
unit control system. The following menu screenshots
serve as an example and contain data from a Mephis-
to G50.

5.5.1 Standard equipment +
options

The menus displayed depend on whether control op-
tions have been selected and, if so, which ones.

Mephisto Basic Control

This software module is integrated into the CHP unit
controller as standard (see also point “Mephisto Basic
Control menu (Mephisto Regelung Basis)” on
page 47.).
The Mephisto Basic Control comprises the following
functions:

e CHP unit poweer output and supply line tempera-
ture control

¢ Buffer tank loading determined by two tempera-
ture sensors

e Communication with a DDC via a digital input for
the CHP request and order

¢ Analogue input for setpoint power output/tem-
perature specification

¢ Analogue output for current power output read-
ing

e Three potential-free changeover contacts for
operating signal, ready signal and fault signal

Five analogue inputs included in the CHP unit for
Pt1000 temperature sensors for control or evaluation
purposes.
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Mephisto Heat Generation Control

This optional software module serves as an extension
to Mephisto Basic Control (see also point “Mephisto
Heat Generation Control menu (Mephisto Regelung
Warmeerzeugung)” on page 48.).

Mephisto Heat Generation Control comprises the fol-
lowing functions:

e Main circuit supply line temperature control

¢ Main circuit supply line temperature increase
When hot drinking water is required

¢ A boiler enable and nominal boiler output/tem-
perature specification

¢ Regulated buffer tank loading
¢ Boiler bypass control
¢ Electricity-based operation

Additional control functions
One of the following functions can also be activated:
¢ Control of a buffer discharge pump
via GENIbus
or
¢ (Control of a boiler circuit mixer
or
¢ (Control of a local heat mixer

The screen for the Mephisto Basic Control menu is ex-
tended to include the specific parameters for the
function selected.

We will be happy to provide you with a set-up of con-
trollable hydraulics.

5.5.2 Security levels

There are four access levels with different PINs. The
first access level allows the CHP unit to be operated.
Service personnel require the second level. The pa-
rameters on the third level may only be changed by
the manufacturer or briefed, authorised specialists.
The factory parameters are only accessible via the
fourth access level.

You can view all the menu pages described, but you
can only change the parameters after entering a PIN.
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5.6 THE MENU OPTIONS

The menu structure can differ from the one depicted here in individual cases (program version 2.1.2).

Overview (Ubersicht) page 46
Mephisto Basic Control (Mephisto Regelung Basis) page 47

Mephisto Heat Generation Control

(Mephisto Regelung Warmeerzeugung) page 48
CHP unit operating mode (Betriebsweise BHKW) page 52
Service page 54
Digital inputs and outputs
(Digitale Aus- und Eingédnge) page 56
Analogue inputs (Analoge Eingdnge) page 57
Grid and plant protection (NA-Schutz) page 58
Runtime log (Laufzeitprotokoll) page 60
Message log (Meldeprotokoll) page 61
User log (Benutzerprotokoll) page 62
Parameters (Parameter) page 62
CHP unit operation (BHKW-Betrieb) page 63
Lambda and power control
(Lambda- und Leistungsregelung) page 65
Heating pump control (Heizungspumpenregelung) page 67
Ignition parameters (Ziindungsparameter) page 68
Analogue inputs, internal
(Analoge Eingédnge intern) page 69
Analogue inputs and outputs, external
(Analoge Ein- und Ausgdnge extern) page 69
System settings (Systemeinstellungen) page 70
PIN (Geheimzahl) page 70
Program (Programm) page 70
Automatic status transmission
(Automatische Statusiibertragun) page 71
Pulse counter (Impulszdhler) page 72
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Overview menu (Ubersicht)

The Overview menu allows you to view and analyse the CHP unit’s current operating data and current and historic
measurement data. The CHP unit system schematic is displayed on the overview page in addition to the table show-

ing the key operating parameters.

Theactual value (Istwert), ifapplicable,thesetpoint (Sollwert) and,ifapplicable, the
operating mode (Betriebsmodus) of the parameters are displayed.

Ubersicht

Istwert Sollwert Betriebsmodus
Leistung 50,0 kw =2 50,0 kw == Regler
Unrund 0,8 kw 2
Lambdaregelung 679,8 mv 2 665,0 mV 3W-Kat
BHKW-Pumpe 4,97 m3/h 2 91,7 % 2 Start 2
- Pth 87,0 kw 1=*
-VL 80,0 °C 12 80,0 °C 1= VL
-RL 64,6 °C 2
Betriebsstunden 4658,04 h 2
Starts 1358 2
Stromerzeugung 226430,77 kwh 2
akt. Laufzeit 1:54:41
Anforderung BHKW EIN angefordert 122 Regler

Power (Leistung)

The current power output.

Irregularity (Unrund)

A value to ensure uniformity for the power output;
rises sharply if the system runs irregularly.

Lambda control (Lambdaregelung)
The voltage delivered by the lambda control.

CHP unit pump (BHKW-Pumpe)

The CHP unit’s current control stage

CHP unit-SL (BHKW-VL)

The CHP unit’s heating-side supply line temperature.

CHP unit-RL (BHKW-RL)
The CHP unit’s heating-side return temperature.
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Operating hours
(Betriebsstunden)
The CHP unit module’s total operating hours.

Starts

Number of start process by the CHP unit since com-
missioning.

Power generation

(Stromerzeugung)

The total electrical energy the CHP unit module has
generated.

Curr. runtime (akt. Laufzeit)
The CHP unit’s runtime since its last start.

Request (Anforderung)
Status of the CHP unit’s operating request depending
on the selected operating mode.
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Mephisto Basic Control menu (Mephisto Regelung Basis)
The Mephisto Basic Control is a simple buffer storage mode.

Mephisto Regelung Basis

BHKW 1 - 20,0 kw 20,0 kw
-VL VL 80,0 °C 12 80,0 °C 12
- RL 55,3 °C 12
Puffer ein Puffer O n.c. C =2 80,0 °C #
- aus Puffer U n.c. C =2 70,0 °C #
Fiihler Aussen n.c. C =2
HK-VL n.c. C =2
HK-RL n.c. C =2
Puffer O n.c. C =2
Puffer U n.c. C =2

() Ausschalten ! Warnung léschen

CHP unit 1, -SL/-RL

(BHKW 1 -VL/-RL)

This is where you can view the CHP unit’s current op-
erating status and control mode. The settings are
made in point "CHP unit operating mode menu (Be-
triebsweise BHKW)" on page 52.

Buffer on,-off (Puffer ein,-aus)
If the temperature in the upper buffer sensor
Buffer U (Puffer O0) falls below the setpoint,
the start request is generated. If the temperature in
the lower buffer sensor Buffer L (Puffer U)
exceeds the setpoint, the start request is cancelled
again.

Sensor (Fiihler)

The current values for the connected sensors can be
see under Sensors.n.c. (Fiihler) is dis-
played here for non-connected sensors.
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Mephisto Heat Generation Control menu (Mephisto Regelung Wirmeerzeugung)

Mephisto Regelung Warmeerzeugung
BHKW 1 EIN 50,0 kw 50,0 kw
-VL vL # 80,0 °C =2 80,0 °C 2
-RL 61,3 °C =2
BHKW Fiihrungsfiihler Puffer 0 #' 74,5 °C 2 63,0 °C 2
- Pufferladetemperatur 80,0 °C #
- abfordern Puffer U # 61,5C = 68,0 °C #
Heizung Fiihrungsfiihler Weiche-vL ¢ 62,7 °C 2 63,0 °C 2
- Sollwertvorgabe konstant # 63,0 °C #
- TWW-Anforderung 0 = 65,0 °C #
Psoll-Vorgabe Pmax # 100,0 % 2
- KP 2,00 % &
-TN 1,0 min &
Kesselansteuerung digital & SPERR =2
- Hysterese 1,5K &
- Nachlauf 5,0 min #
Fiihler Bypass 59,6 C =2
Weiche-VL 62,7 C 2
HK-RL 59,3 C 2
Puffer O 74,5 C 2
Puffer U 61,5C 2
[ () Ausschalten I 1 bereit 16:16:52 5]

The upper section of the Mephisto Heat Generation
Control menu offers an overview of the current status
of all connected CHP units and is then divided into ar-
eas:

- CHP unit and heating guide sensors,
- Setpoint output,

- boiler release and

- sensor.

If instructed, the following parameters are also dis-
played; these are not explained in detail here. How-
ever, we will be happy to provide you with supple-
mentary documentation.

- Control of a buffer discharge pump via GENI-
bus

- Local heating circuit
- Boiler circuit mixer.
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CHP unit 1 (BHKW 1)

Status information from up to three CHP unit modules
can be shown. A single module system is described
here.

To ensure Mephisto responds to the heat-
ing control requirements, the following
operating modes must be set in CHP unit
operating mode menu (Betriebsweise
BHKW) on page 52 for CHP unit 1:

e Control start request
(startanforderung Regler)
for the start request.

e Stop request =Start
(Stopanforderung =Start)
e Control setpoint power

(Sollleistung Regler)
for the setpoint power specification.

e Htg pump control
(Hzg-Pumpe Regler)
for the supply line temperature control.

If there is more than one module in the system, these
operating modes must be parametrised on abus for
CHP units 2 and 3.
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Guide sensor - Mephisto Heat Generation Control

.. Istwert ______ Sollwert __Ji
BHKW Fiihrungsfiihler Puffer 0 #' 74,5 °C 2 63,0 °C 12
- Pufferladetemperatur 80,0 °C #
- abfordern Pufferu # 61,5C = 68,0 °C &
Heizung Fiihrungsfiihler Weiche-vL # 62,7 °C |2 63,0 °C 12
- Sollwertvorgabe konstant # 63,0 °C #
- TWW-Anforderung 0 12 65,0 °C &

CHP unit guide sensor

(BHKW Fiihrungsfiihler)

The control uses this value to determine whether the
CHP unit is requested or not. If the CHP unit is con-
nected to a buffer tank, normally the upper buffer
sensor Buffer U (Puffer 0) is used for the
CHP unit request.

- Buffer loading temperature
(Pufferladetemperatur)

This is where the setpoint temperature at which the
CHP unit should load the buffer tank is pre-config-
ured.

- Request (abfordern)

Even if the upper setpointBuffer U (Puffer 0)
has already been reached, the CHP unit remains ac-
tive until the value measured by the lower buffer sen-
sor Buffer L (Puffer U) exceeds the pre-
configured setpoint. The parameter Buffer L
(Puffer U) must be selected for this purpose.

Heating guide sensor

(Heizung Fiihrungsfiihler)

The control uses this sensor to determine the required
heating output and requires it from the boiler accord-
ingly. This should normally be the sensor in the main
circuit flowMC-SL (HK-VL) if the boiler release
is used. If all heat generators are connected directly to
the buffer tank, the upper buffer sensor Buffer U
(Puffer 0) canalso be used for the boiler release.
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- Setpoint setting
(Sollwertvorgabe)

There are different modes for the setpoint tempera-
ture setting. The resultant setpoint is on the right in
the row. The modes are:

Outdoor temp. (Aussen-
temp.): The supply line setpoint tem-
perature is determined based on the
weather. The outside temperature sensor
needs to be connected for this purpose.

Constant (konstant) Thenomi-
nal SL (Nenn-VL) is used as a con-
stant setpoint.

Bus: Another controller specifies set-
point via data bus.

AnaIn: Another controller specifies
setpoint using a 0...20 mA or 0...10 V sig-
nal to XS4.3/4.

- Nominal outside temperature/

- Nominal SL temp/-m-SL
(Nenn-AuBentemperatur/Nenn-VL-Temp/
-m-VL)

Weather guidance parameters

Hot drinking water request
(TWW-Anforderung)

The setpoint is raised to the value set here as a mini-
mum in all cases to meet a possible increased heat
demand during domestic hot water loading.
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Nominal output - Mephisto Heat Generation Control

Psoll-Vorgabe
- KP
-TN

Pmax #
2,00 % &
1,0 min #

100,0 %

Psetpoint specification
(Psoll-Vorgabe)

Type of setpoint power specification for the CHP unit.
You can select between the following modes of oper-
ation here:

Thermal (thermisch): The nomi-
nal output is specified based on the ther-
mal output requirement. The CHP unit
regulates the output based on the thermal
demand for the supplied building.

Pmax: The CHP unit is always requested
with full load.

elec/therm (elt/therm):Ifthe
main circuit supply line setpoint tempera-
ture is not reached, the CHP unit adjusts to
net output. If the temperature is exceeded,
the CHP unit adjusts the electric power
output and thus also thermal output to the
electrical requirement of the building
being supplied. The prerequisite is a
building demand meter or output meter
(accessory).

Therm/elmax: Nominal output as
thermal (thermisch) with “feed-
in prevention”. The CHP unit regulates the
power output based on the thermal
demand, but at most based on the electri-
cal demand from the supplied building.
The prerequisite is a building demand
meter or output meter (accessory).

Electrical (elektrisch): The
CHP unit adjusts the electric power output
and thus also thermal output to the elec-
trical requirement of the building being
supplied. The prerequisite is a building
demand meter or output meter (acces-
sory).
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Irrespective of the Psetpoint specifica-
tion (Psoll-Vorgabe), the CHP unit and
boiler are always enabled based on the heat output
currently required from the heating system. This is
shown here as a percentage of the total electrical
power output from all installed CHP modules.
-KP/-Tn

The CHP unit controller uses the control parameters
KP and Tn via an integrated Pl controller to calculate
the heat output currently required from the heating
system.
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Boiler enable - Mephisto Heat Generation Control

Kesselansteuerung
- Hysterese
- Nachlauf

digital #
1,5K &
5,0 min &

SPERR 2

Boiler activation
(Kesselansteuerung)

This is where the specifications for boiler activation
are set.

Deactivated (deaktiviert) - the boileris
not activated.

Digital -ifthe available CHP power output is not
sufficientandtheBoiler activation (Kes-
selansteuerung) is set to digital, the boiler is
Enabled (NACHL) ; otherwise it is blocked
BLOCK (SPERR) after the shut-off delay DELAY
has elapsed.

Output (Leistung) - if Mephisto also specifies
the nominal boiler output, the required boiler output
is indicated here as a percentage instead of ENAB
(FREI).

Temperature - the boiler is given the heating
system’s setpoint temperature.

- Hysteresis (Hysterese)
Hysteresis for boiler enable

- Shut-off delay (Nachlauf)
Shut-off delay for the boiler. If an option is provided
for hydraulic boiler shut-off by the CHP control, water
continues to flow through the boiler during the set
time DELAY (NACHL) on display.

-Summer delay
(Sommer-Verzogerung)

This parameter is displayed if the temperature is de-
termined based on the weather. Set values for boiler
enable in summer. If the supply line setpoint temper-
ature is not reached due to a hot water request, the
boiler enable can be delayed for longer. The in-
creased enable delay only applies to outside temper-
atures which are higher than the set temperature.
Standard set values are 15 °C and 10 min.

Digital boiler activation
(Digitale Kesselansteuerung)

The boiler is enabled as soon as the active guide sen-
sor falls below its setpoint by the pre-set hysteresis
and the calculated heat output has reached the re-
quired threshold of 200% ENAB (FREI) on the dis-
play . The heating output controller freezes at 200%
so that the boiler controller can take over regulation
of the main circuit supply line temperature.

If the setpoint temperature (Solltem-
peratur) exceeds more than the hysteresis, the CHP
unit blocks the boiler BLOCK (SPERR). The heating
output controller now continues to function as nor-
mal.

Boiler activation with output setting
(Kesselansteuerung mit Leistungsvor-
gabe)

The analogue setpoint setting for the boiler can also
be activated. In this case, the heating output control-
ler is not switched off when the boiler is enabled; it
modulates the boiler between 150% and 300% heat-
ing output with 0% to 100% boiler output. Both val-
ues are adjustable. The analogue setpoint output sig-
nal for the boiler can be inverted when emitted to en-
sure security of supply when the CHP control is
switched off. This means that the boiler controller
must be set in such a way that the boiler modulates to
net output with a signal of 0 V (or 0 mA).

Sensor - Mephisto Heat Generation Control

This is where the values for the connected sensors are displayed.

P Istwert _____ Solwert i
Fiihler Bypass 59,6 C 2
Weiche-VL 62,7C 2
HK-RL 59,3C [
Puffer O 74,5C 2
Puffer U 61,5C 2
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CHP unit operating mode menu

This menu’s settings specifies how the CHP unit controller should operate the CHP unit.

(Betriebsweise BHKW)

Betriebsweise BHKW

Startanforderung Regler ¢ BHKW EIN angefordert |2
Stopanforderung Thermo #

Sollleistung Regler ¢ 50,0 kw 2 50,0 kw 2
- Handsoll 50,0 kw #

- Pmin 25,0 kw # 25,0 kw 12

- Pmax 50,0 kw # 50,0 kw 1=

- Gradient 100,0 %/s &

Hzg-Pumpe vL & 80,1 °C =2 80,0 °C 2
- Handsoll 80,0 °C #

Lastanforderung keine ¢

von bis

Absenkung 25,0 kw & 18:00:00 & 6:00:00 &
Urlaubsmodus BHKW+HZG & 23.07.2020 # 20.08.2020 &

Start request (Startanforderung)
Stipulates how the CHP unit is requested.

Manual (Hand): the CHP unit only
starts when switched on at the machine or
via remote control.

Auto: the CHP unit always starts if it has
no fault and all temperatures are below
the warning values (thermostatic opera-
tion).

BUS: the CHP unit accepts start requests
from a higher-level controller via the con-
nected data bus. If the bus connection
fails, the CHP unit is not requested.

BUS/Auto: works in the same way as
the bus, but if the bus connection fails, the
CHP unit changes to Auto operating mode.

Regulator (Regler): the CHP unit
receives the start request via the Mephisto
Heat Generation Control.

Buffer (Puffer): start request by
buffer tank sensors.
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DigIn: the CHP wunit accepts start
requests from a higher-level controller via
the digital request contact.

OFF (AUS): the CHP unit is locked. The
S1 counter is running. (You can find infor-
mation on the S1 and S2 counters in the

Service menu Ready/Fault
(Bereit/Stérung) menu option on
page 54).

FAULT (STOER): The CHP unit is in

fault interlock mode. The S2 counter is
running and a fault is generated.

Stop request (Stopanforderung)
Specifies the condition under which the CHP unit
switches off.

=Start: the CHP unit switches off if
there is no longer a start request active.

Thermo: the CHP unit continues to run
even though there is no longer a start
request until it switches off thermostati-
cally. This can optimise the CHP unit’s
operation during frequent cycles.
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Setpoint output (Sollleistung)
The CHP unit controls its electrical output according
the following specifications:

Manual (Hand):the CHP unit control-
ler adjusts to the output configured under
ManSetpoint (HandSoll).

Auto: the system is set to the maximum
CHP unit output.

Bus: a higher-level controller specifies
the setpoint via the connected data bus.

Regulator (Regler): the CHP unit
receives the setpoint from the Mephisto
Heat Generation Control.

Buffer (Puffer): the system is set
to the maximum CHP unit output.

AnaIn: a higher-level controller specifies
the setpoint via the Setpoint output/HC-FL
setpoint input (the temperature specifica-
tion AnaIn cannot be used in this case).

- Mansetpoint (Handsoll):
Setpoint for Manual output setting.
- Pmin, Pmax:

Regulation limits for output regulation. The CHP unit
does not regulate the electrical output outside these
limits. The output regulation continues to be limited
by fixed set parameters, which can be viewed in the
Network monitoring menu.

The active setpoint setting is displayed as the set -
point (Sollwert), the actual electrical output
under actual value (Istwert). The CHP
unit may adjust to a different value, which is shown
underSetpoint (Soll) inthe Overview menu.
The output is limited to Pmin during the warm-up
phase and when the temperature warning value is
exceeded, for example. The modulation range is also
limited by the control limits Pmin and Pmax.

Htg pump (Hzg-Pumpe)
The heating side CHP unit pump is regulated in its
flow-through in the following ways:

dT: adjustment to constant spread
between CHP unit supply and return. The
setpoint is set under ManSetpoint
(HandSoll).

SL (VL): adjustment to constant CHP
unit supply line temperature. The setpoint
is set under ManSetpoint
(HandSoll).

Bus: a higher-level controller specifies
the setpoint via the connected data bus.
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Regulator (Regler):the CHP unit
receives the setpoint from the Mephisto
Heat Generation Control.

Buffer (Puffer): the temperature
set under Buffer (Puffer) on is
applied as a setpoint.

AnalIn:ahigher-level controller specifies
the setpoint via the Setpoint out-
put/HC-FL setpoint input
(Sollleistung/HK-VL-soll) (the
setpoint output AnaIn cannot be used in
this case).

- Mansetpoint (Handsoll):
Setpoint for Manual output setting.

The consequential setpoint and the current supply
line temperature can be viewed in the Actual
value (Istwert) and Setpoint (Soll-
wert) columns.

Load request (Lastanforderung)
The external load request may override the start re-
quest and the setpoint power specification.

None (keine): contactisignored

Pmax: When load is requested, the CHP
unit is requested with full net power out-
put (Pmax).

Lowering (Absenkung): when load
is requested, the CHP unit goes into lower-
ing mode.

Setback from/to

(Absenkung von/bis)

Lowering mode by load request contact or set time
from ... until.

None (keine): no lowering mode

Switch off (Abschalten): the
CHP unit is switched off during lowering
mode.

Value in kW (Wertin kW): the
CHP unit is limited to the pre-set power
during lowering mode.

Holiday mode from/until
(Urlaubsmodus von/bis)

The CHP unit is put out of operation during a time pe-
riod.

None (keine): no holiday mode

CHP unit (BHKW): holiday mode for
the CHP unit only.

CHP+HTG ( BHKW+HZG): holiday
mode for the CHP unit and the boiler.
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Service menu

() Ausschalten

Service

Abgasmessung Normal #' 50,0 kW =
- Lambda Sollwert 725,6 mV & 706,9 mV =2
Ziindenergie 4,0 Grad #

- Start 4,0 Grad #

Olnachspeisung o0l & 80,71 12
- Mindestauszeit 50,0 min & 74,0 min

- erlaubtes Pumpen 0,31 & 0,11

- 0,11 entspr. 1577 Hiiben # 1577
Letzte Wartung vor 604 Bh =2

Wartung zuriick setzen

Betrieb / Starts 6920 Bh =2 1390 2
Bereitschaft / Stirung 1012 81 =2 67052 12
Pmin extern / intern 1860 B1 =2 0B2 2
Interne Zdhler el /th 281491,46 kwh =2 528793,23 kWh
Impulszihler - el 281024,33 kWh 2

16:19:07

Flue gas measurement and Lambda
setpoint (Abgasmessung + Lambda
Sollwert)

These menu options are required to measure flue gas
during maintenance work. This is where the lambda
control is calibrated and set.

The operating modes Normal, Pmax and Pmin
are set in the flue gas measurement line. The current
electrical power output from the CHP unit is displayed
next to it.

The lambda control setpoint and actual value are dis-
played in the line below; the setpoint is set during the
flue gas measurement.

How you perform the exhaust gas measurement is ex-
plained from page 81.
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Ignition energy and start
(Ziindenergie + Start)

You can set the ignition energy in this menu option.
The value in the second column is set during the start
and warm-up phase.

As a rule, you merely need to select a different setting
here if misfiring occurs.

If you slightly increase the ignition energy, you can
delay a pending spark plug change by about one to
two weeks. A value that is too high will shorten the
service life. After you have replaced the spark plugs,
you must reset the ignition energy to the default val-
ue; if you don’t, the service life of the spark plugs will
be reduced.

Adjusting the ignition energy has an impact on the
dwell angle. Further settings can be accessed in the
Ignition parameters parameters menu (Ziindungspa-
rameter) on page 68.
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0il replenishment
(Oelnachspeisung)

This menu item displays the amount of oil that is cur-
rently being replenished in its first column. The auto-
matic oil replenishment sets this value at 0.2 | if the
oil level is too low. In exceptional cases, you can also
set this value manually to a value between 0 and
0.5 1.

The second line shows the CHP unit’s prior oil con-
sumption. The counter reading is increased accord-
ingly after 0.1 | has been replenished in each case.

Minimum timeout
(Mindestauszeit) : the minimum
timeout is necessary for the pressure
equalisation between the oil sight glass
and the crankcase. Once oil replenishment
is complete, no new replenishment pro-
cess is started during the minimum time-
out. The remaining duration of the
minimum timeout is displayed in the sec-
ond column. The default value is 60 min.

Permitted pumping
(erlaubtes Pumpen): after the
minimum timeout has elapsed, oil is
replenished if the float continues to rest on
the MIN contact. However, it is only
replenished up to the value configured
here. The right-hand column shows how
much oil has already been pumped in
without the float lifting from the MIN con-
tact. If this counter reaches the Permit -
ted pumping (erlaubtes
Pumpen) set value, the control triggers
the Warning: 0il 1level min
(Warnung: Oelstand min) and
does not pump automatically any longer.
However, the controller will reset the
counter if it does not detect an oil mini-
mum for one minute after the minimum
timeout has elapsed.

0.1 1 equiv.

(0,1 1 entspr.):thisvalue deter-
mines the number of strokes that the oil
replenishment pump needs to deliver 0.1 |
of oil. The value 1577 applies to the pump
used. The second column shows the num-
ber of strokes that are still to be pumped
in the current cycle.
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Last maintenance before

(Letzte Wartung vor)

This menu option shows the hours of operation since
the last maintenance. Re-set this counter after every
maintenance. To do so, click on the Re-set
maintenance button.

Operation / Starts
(Betrieb / Starts)
This is where the CHP unit’s hours of operation are
displayed, including the hours of test operation in the
factory. The second column lists the number of starts.

Standby / Fault

(Bereitschaft / Stérung)

This menu option displays the hours when the CHP
unit was not running. The standby counter in the first
column (S1) counts operational downtimes during
which the CHP unit was available. You can find an
overview in Section 5.7.3 Availability counter on
page 74. The fault counter in the second column (S2)
counts times during which the CHP unit was not avail-
able.

Pmin extern / intern

B1: operating hours during which the CHP unit ran
with a reduced power output because the heating
temperatures became too high.

B2: is counted when temperatures inside the CHP
unit have exceeded the warning value.

Internal meter el/th

(Interne Zahler el/th)

This is where the electrical (el) and thermal (th) ener-
gy generated so far is shown.

Pulse counter - el

(Impulszdhler - el)

The impulse counter records the reading of an option-
al counter.
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Digital inputs and outputs menu (Digitale Aus- und Eingédnge)

Digitale Aus- und Eingdnge

Haupt-Schiitz 1 AUTO &
Dreieck-Schiitz 1 AUTO &
GMV1 1 AUTO &
GMV2 1 AUTO &
Mowa-Pumpe 1 AUTO #
Heizungspumpe 69 % AUTO #
Kompensation 1 AUTO #
Lambda heizen 1 AUTO #
Ol speisen 0 AUTO #
BHKW Betrieb 1 AUTO &
BHKW Bereit 1 AUTO &
BHKW Stérung 0 AUTO #
Modem aus 0 AUTO &
Kessel Sperre 1 AUTO #
Kessel Bypass 1 AUTO #

HZG-Notschalter
Hauptschalter
Bereit

STB Abgas
Gassensor

STB Extern
NA-Schutz Extern

e
RRRRRRR

Start Hand
Start HzgSt
Gasdruck
Durchfluss
Ol-Min
Ol-Max
TWW-Ladung

) Ausschalten I bereit

CooRROO
RRRRRRR

This is where the current switching status of the digi-
tal outputs (relays) is displayed. The signal status of
the digital inputs (switches) is displayed next to it, on
the right.

A @ means the switching contact is in the idle state
and a 1 means switched.

There are three switch options:

OFF (AUS) The output is permanently switched
off.

AUTO The output is switched to automatic
by the control program.

ON (EIN) The output is permanently switched
on.

These manual software switches are always set to
AUTO after a reset.

Please observe the following special characteristics:

¢ The contactors and GSVs are switched off in the
event of a network error. The main contactor is set
to AUTO during this process so that the genera-
tor is not switched on uncontrolled when the net-
work returns.

¢ The pumps run at all times during CHP unit oper-
ation. The indicator is set to 1. If the P-EnWa -
fault (P-mowa-stor) fault is active, the
pumps are switched off. The indicator is set to @.

e The compensation can only switch on again when
its minimum timeout (60 s) has elapsed after the
last switch-off.

¢ The oil replenishment pump is only switched on
once when set to ON (EIN). After that, it is
switched to AUTO again.

¢ The modem is switched off for just 5 seconds
when it is switched to OFF (AUS) manually.
After that, it is switched to AUTO again.
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Analogue inputs menu (Analoge Eingdnge)
This menu page shows the current values for the oil and engine water pressures, all relevant CHP unit temperatures

and irregularity.

OPERATING

Analoge Eingange
Istwert Warn. Stor.

p Motorwasser 2,03 bar 2 1,10 bar # 0,80 bar #
Differenzdruck 0,60 bar =2
p Motorl 4,26 bar 1 3,50 bar ¢ 3,20 bar #
Q Heizung 4,19 m3/h &2 1,3 m2/h # 1,0 m3/h #
BHKW-VL 80,0 °C =2 90,5 °C 4 92,0 °C #
BHKW-RL 61,7 °C =2 65,0 °C 4 72,0 °C #
Abgas 80,6 °C =2 85,0 °C ¢ 90,0 °C #
VL Primir 82,4 °C =2 94,0 °C ¢ 95,0 °C #
Motorwasser 81,8 °C =2 93,0 °C ¢ 94,0 °C #
Mowa EIN 75,5 °C =2 88,0 °C # 89,0 °C #
Kat Ein 526,8 °C =2 550,0 °C # 570,0 °C #
Kat Aus 529,3 °C =2 580,0 °C ¢ 600,0 °C #
Gehiuse 56,9 °C |2 74,0 °C & 75,0 °C &
Generator 76,5 °C |2 100,0 °C 4 105,0 °C ¢
Motoril 101,8 °C 12 110,0 °C 4 115,0 °Cc ¢
Unrund 0,35 kw =2 1,50 kw & 2,00 kw #

() Ausschalten 1 bereit [

n.c. for “not connected” will appear if a sensor
breaks or the measurement range is exceeded. s.c. for
“short circuit” will appear if a measurement input has
a short circuit. The Warn. and Fault (Stor.)
columns contain the warning and fault thresholds for
the value concerned. They can also be changed here.

If the value falls below a pressure sensor’s warning
threshold, an entry is made in the message log, but
the CHP unit remains in operation. If the measured
value falls below the fault threshold, the CHP unit is
switched off and an entry is made in the message log.
If the temperature falls below the fault threshold
twice within 20 minutes of operation, a fault is trig-
gered that must be reset manually.
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If a temperature exceeds its warning threshold, then
the system automatically regulates to the lowest pow-
er output; if the fault threshold is exceeded, the CHP
unit switches off. As these processes are normal for
the heating supply and return lines, no further action
is taken. A relevant warning message is entered in the
message log for all other temperatures.

If the fault threshold is exceeded twice within 20 min-
utes of operation, a fault is generated that must be re-
set manually.

If a warning threshold is exceeded or not reached, aW
is displayed; if a fault threshold is exceeded or not
reached, an F is displayed.

If an irregularity (Unrund) which is
strongly smoothed here exceeds the warning thresh-
old, a warning is entered in the message log. The CHP
unit will switch off if the fault threshold is exceeded. If
anirregularity (Unrund) exceeds the fault
threshold twice within 20 minutes of operation, a
fault is triggered that must be reset manually.
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Grid and plant protection menu (NA-Schutz)

NA-Schutz
L1 L2 L3
Leistung 50,05 kw = 16,47 kw 2 16,72 kW 2 16,86 kW 1=
CosPhi 0,97 2 0,97 2 0,98 £ 0,97 =2
Strangspannung 230V 2 230V 2 230V 2
- 10 min-Mittelwert 230y 2 229 Vv =2 229y 2
AuBenleiterspannung 398v 2 398Vv I 399V &2
- 10 min-Mittelwert 397V 2 397 Vv 2 398V 2
Strom 73,6 A 12 74,5 A 2 76,0 A
UN 4y 2
Frequenz 50,00 Hz 2
Test NA-Schutz 0,00 Hz & ov # ov & ov &
U< 0,80 Un us> 1,15 Un
u> 1,10 Un ¢
UN> 50v &
f< 47,50 Hz f> 51,50 Hz
Statik 5,0 % & ab 50,20 Hz #
NA-Schutz nach VDE-AR-N 4105 2018-11
- Version 3.1
Anforderung BHKW EIN angefordert 2 Regler, Thermo
(O Ausschalten
The network monitoring threshold values are perma- Testing the grid and plant protection
nently programmed up to U> as per VDE-AR-N 4105:
* Voltage return protection U<: 0.8 U, Grid and plant protection test based
« Voltage increase protection U>>: 1.15 U, on simulation of changes in measured
* Voltage increase protection U>:1.1U, values
This value can be changed in agreement with Grid and plant protection-circuit breaker functional
your distribution network operator. chain should be tested during commissioning to en-
» Frequency return protection f<: 47.5 Hz sure it works correctly. You can do this in the Grid and

e Frequency increase protection f>: 51.5 Hz plant protection menu.

The top half of the screen shows the current measured

If 50.2 Hz is exceeded, the random value f> is dis-
values for the network voltage and frequency.

played here (see also point “Active power feed-in

with over-frequency” on page 13.). You can select and change the offset for U, UN or f.
This offset value is added to the actual measured val-
ues within the program. If the value manipulated in
this way reaches a limit, the grid and plant protection
triggers and opens the circuit breaker. The value
measured at the time of triggering is entered at the
corresponding point in the trigger log (in theMini -
mum or Maximum columns).

58 MANUAL MEPHISTO Gso0 2023-08



Testing the grid and plant protection
in a terminal block

The grid and plant protection can also be tested with
externally connected voltages if you have a suitable
three-phase test generator. The XSi1 test terminal
strip with terminals which can be disconnected along
its length is provided for this purpose. Testing with a
single-phase, non-synchronised test generator is not
possible since the monitoring system for the inter-
linked phase-to-phase voltages would trigger imme-
diately in such a case.

Procedure:

1. Use a screwdriver to disconnect the longitudinal
bridges for Uy, Uy, Uiz and Uy

2. Connect the test generator to the upper measur-
ing sockets via 2 mm test plugs

3. Select the Grid and plant protec-
tion menu (NA-Schutz) and configure
test generator so that the displayed measured
values are within the permitted limits and a nor-
mal three-phase network is simulated

4. Change voltage or frequency as required for the
test objective

5. The grid and plant protection will trigger as soon
as a threshold value is exceeded

6. The 230V power supply from the circuit breaker
can be disconnected at the fifth test terminal to
measure the trigger time

7. To finish, switch off the test generator, disconnect
test plugs and close the longitudinal bridges
again.
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OPERATING

Testing the mains monitoring by
pulling the CHP unit pre-fuse

Caution
Potential damage to the CHP unit

* We strongly advise against this testing method
as it may cause damage. We do not accept any
liability or warranty for any such damage.
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Runtime log menu (Laufzeitprotokoll)

An entry is made in the top line of the runtime log every time the CHP unit starts and stops. The older entries are
moved down one line at a time. The last 1,000 switching operations can be viewed overall.

Laufzeitprotokoll
Zeitpunkt Dauer Grund

Mi 09.09.2020 15:50:33 EIN 0:31:24 Regler

Mi 09.09.2020 15:14:25 AUS 0:36:08 RL Heizung
Mi 09.09.2020 11:08:04 EIN 4:06:21 Regler

Mi 09.09.2020 10:37:27 AUS 0:30:40 RL Heizung
Mi 09.09.2020 8:20:31 EIN 2:16:56 Regler

Mi 09.09.2020 7:49:29 AUS 0:31:02 RL Heizung
Mi 09.09.2020 6:01:48 EIN 1:47:41 Regler

Mi 09.09.2020 5:24:28 AUS 0:37:21 RL Heizung
Mi 09.09.2020 4:19:07 EIN 1:05:20 Regler

Mi 09.09.2020 4:16:08 AUS 0:03:00 Lambda-Hzg
Mi 09.09.2020 4:16:01 EIN 0:00:07 Regler

Mi 09.09.2020 3:36:44 AUS 0:39:16 RL Heizung
Mi 09.09.2020 2:25:29 EIN 1:11:15 Regler

Mi 09.09.2020 1:46:07 AUS 0:39:22 RL Heizung
Mi 09.09.2020 0:36:26 EIN 1:09:41 Regler

Di 08.09.2020 23:57:43 AUS 0:38:43 RL Heizung
Di 08.09.2020 22:45:00 EIN 1:12:44 Regler

Di 08.09.2020 22:07:33 AUS 0:37:26 RL Heizung
Di 08.09.2020 19:11:12 EIN 2:56:21 Regler

Di 08.09.2020 18:38:22 AUS 0:32:51 RL Heizung

() Ausschalten

The entries have the following meaning:

1. Column: Day of change in state
2. Time column: Date of change in state

3. Column: Time of the change in state and state of
the module, OFF  (AUS) or ON (AN)
entered

4. Duration column: duration of the state in
hh:mm:ss; the upper line is constantly updated

5. Reason column: reason for the change in state
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Message log menu (Meldeprotokoll)

All warning and fault messages and other events are recorded in the message log. The current entry is written at the
top of the message log. The last 1,000 messages operations can be viewed overall. If you click on the buttons below
the log, you can empty the log and also display it again.

The first columns contain the day of the week and the date of the fault or warning. The middle columns contain the
time and the name of the message. The value in brackets at the end of the line contains additional information as
necessary.

Meldeprotokoll
Mi 09.09.2020 4:16:08 Hochlauf: Lambda-Hzg (2.1)
Di 08.09.2020 6:00:52 Hochlauf: Lambda-Hzg (0)
Sa 05.09.2020 11:23:15 Stirung: Startversuche (int.)
Sa 05.09.2020 11:23:15 Hochlauf: Lambda-Hzg (0)
Sa 05.09.2020 11:20:08 Hochlauf: Lambda-Hzg (0)
Sa 05.09.2020 9:18:26 Hochlauf: Lambda-Hzg (6.9)
Sa 05.09.2020 5:32:11 Hochlauf: Lambda-Hzg (0)
Sa 05.09.2020 1:53:29 Hochlauf: Lambda-Hzg (0)
Fr 04.09.2020 12:03:22 Hochlauf: Lambda-Hzg (0)
Di 01.09.2020 6:09:49 Hochlauf: Lambda-Hzg (3.4)
Di 01.09.2020 3:46:46 Hochlauf: Lambda-Hzg (2.8)
So 30.08.2020 3:03:03 Hochlauf: Lambda-Hzg (1.8)
So 30.08.2020 1:09:37 Hochlauf: Lambda-Hzg (6)
Sa 29.08.2020 15:53:44 Hochlauf: Lambda-Hzg (5.6)
Fr 28.08.2020 15:46:44 Hochlauf: Lambda-Hzg (0)
Do 27.08.2020 0:20:08 Hochlauf: Lambda-Hzg (0.0144)
Mi 26.08.2020 0:12:08 Hochlauf: Q Heizung (0)
Di 25.08.2020 0:06:12 Stirung: Startversuche (int.)
Di 25.08.2020 0:06:12 Hochlauf: Lambda-Hzg (0.0126)
Di 25.08.2020 0:06:03 Hochlauf: Q Heizung (0)

Protokoll leeren Alles anzeigen
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User log menu (Benutzerprotokoll)

All changes are recorded in a user log. In this way, it is possible to trace when a parameter was changed and which
one. You need the Partner access level to see who made a change.

Benutzerprotokoll

Mo 07.09.2020 7:02:52 BHKW Start
Mo 07.09.2020 7:02:50 BHKW entstort
Do 27.08.2020 0:47:48 BHKW Stop

Di 25.08.2020 0:20:48 BHKW Start

Di 25.08.2020 0:20:48 BHKW entstort
Di 18.08.2020 0:23:05 BHKW Start

Di 18.08.2020 0:23:03 BHKW Start

Di 18.08.2020 0:23:03 BHKW entstort
Mo 17.08.2020 0:22:20 BHKW Start
Mo 17.08.2020 0:22:20 BHKW entstort
Mo 10.08.2020 0:26:55 BHKW Start
Mo 10.08.2020 0:26:55 BHKW entstort
Mo 03.08.2020 0:35:00 Par.T_VL_Regler.mini 28,3 %
Mo 03.08.2020 0:34:59 Par.T_VL_Regler.mini 100,0 %
Mo 03.08.2020 0:34:49 BHKW Start
Mo 03.08.2020 0:34:49 BHKW entstort
Mo 27.07.2020 0:23:53 BHKW Start
Mo 27.07.2020 0:23:50 BHKW entstort
Fr 24.07.2020 0:24:48 Oel_pumpen_max 0,31

Mi 22.07.2020 0:46:49 BHKW Stop

() Ausschalten

Parameters menu (Parameter)

You can use this menu to access the menus described
below.

Parameter
BHKW-Betrieb
Lambda- und Leistungsregelung
Heizungspumpenregelung
Ziindungsparameter
Analoge Eingdnge intern

Analoge Ein- und Ausgidnge extern
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CHP unit operation parameters menu (BHKW-Betrieb)
You can use this menu to set different parameters to operate the CHP unit.

BHKW-Betrieb

M Ausschalten 1 bereit

Stern/Dreieck 1400 /min &
maximale Drehzahl 1570 /min &
Maximale Hochlaufdauer 90s #
P-min nach Gasfreigabe 45 &
maximale Abschaltdauer 45 &
Warmlaufzeit 2 min &
Mindestauszeit 180s #
maximale Starts 48 /Tag ¢ Warnung ¢
Wartung Warnung 2300 h ¢
Wartung Storung 2700 h &
Mowa DiffDruck Warnung **%% har & 1,00 bar ¢
Mowa DiffDruck Stérung bar # 0,31 bar ¢

Phase-to-neutral/delta
(Stern/Dreieck)

The gas engine is brought up to operating speed with
the help of the asynchronous machine and the phase-
to-neutral/delta switchover. This is where the speed
at which the CHP unit switches to delta operation at
start-up is set.

Switching takes place after the set speed has been
reached and fifty revolutions of the crankshaft have
been detected. The oil max. contact must not be en-
gaged and the oil pressure must be above its fault val-
ue.

Maximum speed (maximale Drehzahl)
This is where the engine speed is limited. If the pre-
set speed is exceeded, the CHP unit switches off and a
fault is emitted.

The motor speed limit is a safety system which
switches the CHP unit off in the event of a coupling
breakage, for example.
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Maximum ramp-up time

(Maximale Hochlaufdauer)

If it is not possible to switch to delta operation in the
time configured here, an error message is emitted
with Ramp-up time exceeded given as the reason.

P-min after gas release

(P-min nach Gasfreigabe)

This is where you can set the time that elapses after
the CHP unit has started up until the power output (ir-
regular and P < 0) is monitored.

Maximum shut-down time

(maximale Abschaltdauer)

You use this menu option to set the time after which
the CHP unit must not supply any power after being
switched off. If this time is exceeded, a fault is emit-
ted, the second gas solenoid valve closes and the CHP
unit is switched off.

Warm-up time (Warmlaufzeit)

The CHP unit with a minimum power output. Once the
pre-set warm-up time has elapsed, it runs with the
currently configured power.
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Minimum timeout (Mindestauszeit)
This menu option is used to set the minimum time
that the CHP unit remains switched off.

This time is required, among other things, to reduce
the motor load due to frequent starting and stopping
processes.

The CHP unit can be started manually during the min-
imum off time.
Maximum starts (maximale Starts)

This is where the maximum starts per day are set
and you also set whether the CHP unit issues a warn-
ing if they are exceeded or the CHP unit is blocked for
the rest of the day.
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Maintenance warning

(Wartung Warnung)

This is where the warning values for the maintenance
intervals are set.

Fault maintenance

(Wartung Stérung)

This is where the fault values for the maintenance in-
tervals are set.

EnWa DiffPress warning
(Mowa DiffDruck Warnung)
This is where the relevant warning values are shown.

EnWa DiffPress fault

(Mowa DiffDruck Storung)

This is where you can switch between whether the
flow-through should be monitored by differential
pressure DiffPress (DiffDruck) or by flow
Switch (Schalter). The relevant fault values are
specified below.
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Lambda and power control menu parameters (Lambda- und Leistungsregelung)

This menu shows the lambda control values and parameters in the Mixture control column and the power control

values in the right-hand column.

The table shows typical setting values for 3-way operation of the catalytic converter (lambda=1).

() Ausschalten

Lambda- und Leistungsregelung
Sollwertvorgabe 3W-Kat ¢ Normal # Regler &
Sollwert 774 mv ¢ 50,0 kw #'
- Steigung 0,092 mV/°C #
Aktiver Sollwert 725,6 mV 50,0 kw
Istwert 733,8 mv 2 50,0 kw =2
StellgréBe 33,7 % & 86,3 % ¢
- Startwert 32,0 % &
Maximalwert y 100,0 % &' 100 % &
- Stérwert Max 100,0 % &'
- Warnwert Max 99,0 % &
Minimalwert y 0,0 % & 0% &
- Warnwert Min 1,0 % &
- Storwert Min 0,0 % &
Verstirkung KP 0,0005 ¢ 0,200 ¢
Zeitkonstante I Tn 1,000s & 0,200s ¢
Zeitkonstante D Tv 0,000s ¢ 0,000s ¢
Kat Ein / Aus 526 °C 2 530 °C =2
Messung Pmax 725,0 mV 533 °C
Messung Pmin 733,0 mV 446 °C
akt. Laufzeit / Unrund 0:34:59 0,3 kw =2
Anforderung BHKW EIN angefordert =2 Regler, Thermo #

Setpoint setting
(Sollwertvorgabe)

This is where you can select the type of lambda con-
trol in the Mixture control column:3W Cat, Lean
(3W-Kat, Mager) or Broadband (Breit-
band) (a broadband sensor is required for this).

The power control can be setto Normal, Pmin or
Pmax.

Setpoint (Sollwert)
You can change the setpoint settings here to perform
measurements, for example.

The left-hand column displays the setpoint to which
control is adjusted when the setpoint is set to Lean
(Mager).

The left-hand column displays the setpoint to which
control is adjusted in theManual (Hand) setting
in the P-specification (P-Vorgabe)
menu option in the CHP unit operating mode menu.
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- Gradient (Steigung)

The gradient in the straight line with which the lamb-
da sensor voltage is adapted to the flue gas tempera-
ture.

Active setpoint, actual value
(Aktiver Sollwert, Istwert)

These menu options display the current values.

Due to the lambda sensor’s pressure sensitivity, the
lambda sensor signal’s actual value fluctuates by
25 mVin lambda=1 mode.

Controlled variable (StellgrdRe)
Lambda control’s actual correcting variable

- Start value (Startwert)

The CHP units runs in uncontrolled mode with a fixed
start value for the lambda control until the heated
lambda sensor is at operating temperature (start de-
lay/warm-up time: normally 2 minutes). The power
control adjusts to Pmin until then. CHP unit warm-
up is displayed in the Overview menu during this
time.
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Maximum value y, Minimum value y
(Maximalwert y, Minimalwert y)

This is where the lower and upper control limits for
the lambda and power output control are displayed.

- Fault value Max/Min

(Stérwert Max/Min),
- Warning value Max/Min

(Warnwert Max/Min)
This is where the fault or warning values for the
lambda control are set. If the lambda control con-
trolled variable falls below or exceeds the set fault
values, a fault shutdown occurs or a warning is is-
sued.

Boost KP (Verstdrkung KP),

Time constant I Tn
(Zeitkonstante I Tn),

Time constant D Tv
(Zeitkonstante D Tv)

These menu options are used to adjust the PID con-
troller for lambda and power control.
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Cat on/off (Kat Ein/Aus)

The flue gas temperatures upstream from (E) and
downstream from (A) the catalytic converter are dis-
played in this row. The flue gas temperatures indicate
how well the three-way catalytic converter is func-
tioning.

Measurement (Messung) Pmax,
Measurement (Messung) Pmin

This is where the current lambda setpoint value and
the catalytic converter inlet temperatures are dis-
played for Pmax and Pmin during the flue gas meas-
urement.

Curr. runtime/irregular

(akt. Laufzeit/Unrund)

The duration of the runtime and the irregular value
are displayed here.

Request (Anforderung)
Status of the CHP unit’s operating request depending
on the selected operating mode.
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Heating pump control parameters menu (Heizungspumpenregelung)

Heizungspumpenregelung

Pel / Pth

VL / RL

H/ Q Hzg
Regelstufe

VL-soll w / xd
Stellgriosse Y
Relaisausgang
Regelart / Ansteuerung
Handsoll
Verstdarkung KP
Zeitkonstante I Tn
min/max Y

() Ausschalten ! bereit

Pel / Pth, SL / RL
These menu options indicate the current values.

H / Q Htg (Hzg)
“H” indicates the pressure head and “Q” the heating
pump flow-through.

Control stage (Regelstufe)
Feedback from the heating pump.

SL-setpoint w / xd

(VL-so0ll w/xd)

Current setpoint for the supply line temperature. The
value xd indicates the current control deviation be-
tween the setpoint and the supply line temperature.
Controlled variable Y
(Stellgroésse Y)

Controlled variable used to activate the heating
pump.

Relay output (Relaisausgang)

The output can be permanently switched OFF
(AUS) orON (EIN).The control program auto-
matically switches to AUTO.

These manual software switches are always set to
AUTO after a reset.
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50,0 kw = 85,0 kw =2
80,1 °C 12 63,3 °C 12
7,6 m 22 4,5 m3/h =2
76 % 2 Start =
80,0 °C 12 0,1 °C
75,6 % &
0 ¢
vL & Genibus ¢
80,0 °C ¢ 50,0 kw &
2,50 &
30,0s ¢
28,3 % & 100,0 % ¢

Control type/activation
(Regelart/Ansteuerung)

You can choose different types of control. You will find
detailed information on the types in the description of
the Htg pump (Hzg-Pumpe) parameter in the
CHP unit operating mode menu (Betriebsweise
BHKW) on page 52.

Man. setpoint (Handsoll)
This is where you can configure the setpoint for the
dT orSL (VL) control type.

Boost KP, Time const.I Tn
(Verstarkung KP, Zeitkonst.I Tn)
These menu options parametrise the heating pump
controller’s Pl controller.

min/max Y

This is where the pump’s control range is set. With
built-in flow monitoring, the minimum speed is auto-
matically increased until the minimum through-flow
is reached.
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Ignition parameters parameters menu (Ziindungsparameter)

() Ausschalten 1 bereit

Ziindungsparameter

Ziindenergie /Start 40° & 4,0° &
Ziindzeitpunkt 12,0° &
OT Abgleich 52,1° &
Modus HMG 434 &

Drehzahlgeber umschalten F &
Drehzahl 1511,7 /min k2
Umdrehungen 337526 2
Storungen Drehzahlgeber 0
- OT-Geber 0
Pel 50,00 kW |~
Unrund 0,39 kW(u) = 0,78 %
- max 0,72 kW(u) 2 1,45 %
- geglittet 0,36 kw(u) 2
- Zylinder 1 49,92 kw 2 -0,16 %
- Zylinder 2 49,84 kw 2 -0,32 %
- Zylinder 4 49,94 kw 2 -0,12 %
- Zylinder 3 50,32 kw 2 0,66 %
akt. Laufzeit 7:27:57
Anforderung BHKW EIN angefordert =2

Ignition energy/start, ignition
timing (Ziindenergie/Start, Ziind-
zeitpunkt)

The basic settings for ignition energy and ignition an-
gle must be adjusted to the gas quality concerned by
authorised specialist personnel with a great deal of
experience.

Setting the ignition energy as low as possible ensures
that the spark duration and thus the electrode burn-
off on the spark plugs and their wear can be reduced.

TDC adjustment (OT Abgleich)

The TDC adjustment is set when the CHP unit is com-
missioned. It is also set after servicing tasks such as
cylinder head replacement.

Mode (Modus)
Selection of engine type

Speed (Drehzahl)
This is where the current engine speed is shown.

Revolutions (Umdrehungen)
This is where the number of revolutions since the last
time the CHP unit was started is shown.

Speed sensor faults

(Stérungen Drehzahlgeber)

This menu option shows the number of faults in sig-
nal processing in the ignition system.
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- TDC encoder (OT-Geber)
Trigger signal faults.

Pel
Electrical power output.

Irregularity (Unrund)
The current irregularity value.

- max
The maximum irregularity value in the last 2 sec.

- smoothed (geglattet)
The highly smoothed irregularity value. This
value is used to monitor irregularity.

Cylinder (Zylinder)

Instantaneous power for each individual cylinder. The
right column shows the cylinders’ deviations from
each other.

Curr. runtime (akt. Laufzeit)
The CHP unit’s runtime since its last start.

Request (Anforderung)
Status of the CHP unit’s operating request depending
on the selected operating mode.
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Analogue inputs intern (Analoge Eingdnge intern) +

Analogue inputs extern (Analoge Ein- und Ausgdnge extern) parameter menus

These menus display the current measured values. The analogue inputs are parametrised using the offset and boost.
The analogue inputs are calibrated in the factory before the first test run. Changing the values on site is unnecessary
under normal circumstances. The connected sensors’ names can be changed on the PC.

Analoge Eingange intern
. Offset Verst. |
VL Pri 80,0 °C = 2692 1053 & 14,000 &'
Mowa Ein 74,7 °C 12 2584 1044 & 14,000 #
Mowa 79,5 °C 12 2680 1050 & 14,000 #
Ol 100,2 °C 12 3056 1050 & 14,000 #
Abgas 75,3 °C 1= 2599 1048 ¢ 14,000 #
Gehiuse 57,0 °C 1= 2249 1049 ¢ 14,000 #
Steuerung 38,7 °C 1= 1881 1048 ¢ 14,000 #
Netzteil 24,2V 1= 3193 o & 0,161 &
Kat EIN 448 °C = 1690 -6 & 128,21 &
Kat AUS 448 °C = 1690 -6 & 128,21 &
Oldruck 4,42 bar == 3235 820 # 0,500
Mowadruck 2,03 bar 1= 1926 820 # 0,500
Pumpe ein 1,43 bar = 1603 820 & 0,500 &
Generator 77,2 °C 1= 1545 679 & 7,667 &
Lambda M 99,9 mV = 4091 0o & 50,000 &
Lambda=1 736,6 mV 1= 3016 0o & 5,000 &

() Ausschalten

Analoge Ein- und Ausgange extern

BHKW-VL 79,4 °C |~ 2677 1049 & 14,000 &
BHKW-RL 63,4 °C 122 2373 1048 & 14,000 &
P-soll 0,0V 22 0 o0& 0,100 #
Bypass 59,0 C 2 2297 1058 & 14,000 &
Weiche-VL 64,0 C 12 2392 1055 & 14,000 &
HK-RL 58,8C 2 2286 1051 & 14,000 &
Puffer O 76,8 C 2 2630 1050 & 14,000 &
Puffer U 65,6 C |2 2421 1054 & 14,000 &
Reserve 0,0V 22 0 0 0,250 #
P-ist / 100% / % 25,0 kw =2 50,0 kw # 49,9 %

VL-Kessel 0,0 °C &' AUTO # 0,0 %

m / b / min -0,85 %/°C # 90,0 °C ¢ 0,0 % &

() Ausschalten
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System settings menu (Systemeinstellungen)
You can use this menu to access the menus described below.

Geheimzahl

Programm

Impulszdhler

Systemeinstellungen

Automatische Statusiibertragung

PIN system settings menu (Geheimzahl)

You must enter a PIN as soon as you try to modify a parameter which requires access authorisation. You will find in-
formation on the different security levels on page 44.

7 8 9 2
4 5 6 ~
1 2 3 b
0 . : +
Abbruch OK

Program system settings menu (Programm)

This menu is used to display information about the installed program.

() Ausschalten

Programm

Ethernet 48:34:3D:00:1D:69 Fix Link
P 172.16.0.1 & AC100001 &
Maske 255.255.255.0 & FFFFFFO0 &
Gateway 172.16.0.254 & AC1000FE #
VPN online 10.8.0.1:13 &
NTP synchron, Sommerzeit 10.8.10.254,1 ¢

09.09.2020
Freie CPU 77,53 % 12
Programmversion 2.1.3
- NA-Schutz 3.1
- RTOS IF500001
Update &

Quelle Name 1D Level Aktiv

User Bedienung 0 0 0 0s
User Webcontrol 0 0 0 0s 0
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Automatic status transmission system s
(Automatische Statusibertragung)

This menu is used to make the basic settings for data

ettings menu

transmission.

All settings should be correctly configured in the factory.

OPERATING

Automatische Statusiibertragung

() Ausschalten

Status OK 0 NC 0 NAK
Status alle 24h & 2,56 h
Ubertragung VPN & online
Testanruf absetzen
Gateway Reset
SNr G50 81 o9C &
Oort &
Str &
Adr 10.8.10.254:14445 &
DNS 10.8.10.254:14445
PaSSWDrt EE S S S F S EE LRSS RS f

Status

Transmission status

NC and NAK error counters

Status all (Status alle)

The controller automatically transmits the CHP unit’s
status to the fault message server at the interval con-
figured here.

Transmission (Ubertragung)
The type of transmission

SNo (SNr)
Module serial number.

2023-08 MANUAL

Place, Str, Adr (Ort, Str, Adr)

This is where the address of the kraftwerk fault mes-
sage server is given.

DNS

If the address set under Adr can be resolved correct-
ly, then the result of the name resolution is shown
here. This is usually the same address as the one un-
der Adr.

Password (Passwort)
Password to log onto the kraftwerk fault message
server

MEPHISTO Gso0 71



OPERATING

Pulse counter system settings menu (Impulszdhler)

You can use this menu to parametrise pulse counters and view counter readings.

Impulszahler
Wel_imp 281033,04 kWh # 100 I/kWh &
Wgas_imp 0,00 m® & 100 I/m? &
Wth_imp 0,00 kWh #' 1I/kWh &
Objektbedarf 0,04 kw 100 I/kWh #'
Wobj_imp 0,00 kWh #' 1/1 ¢
() Ausschalten I bereit =2
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5.7 WARNINGS AND FAULTS

5.7.1 Warnings

Warnings provide notification of deviations from nor-
mal values and do not require immediate action. They
give notification of incidents such as dirty components
and a low water or oil level, or they remind you that
maintenance is due. Warnings are written into the
Message log menu and are transmitted via the remote
monitoring module. They do not need to be con-
firmed or acknowledged and remain in the message
log until they are deleted; if the warning still applies
when deleted, it is entered again.

The CHP unit remains in operation when warnings
are active. Only malfunctions cause the CHP unit to
shut down automatically and make immediate inter-
vention necessary. An example: the Engine water
pressure warning indicates that there is little water in
the engine circuit and it should be topped up.

The messages transmitted when the supply and re-
turn temperatures are exceeded are a special case. In
such a case, the CHP unit automatically reduces its
power output. These normal adjustment processes
are displayed with the message Heating return >
Warning value or Heating supply > Warning value in
the Overview menu.

2023-08
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5.7.2 Faults

Faults are triggered if network faults occur twice with-
in 20 minutes or fault values are exceeded, for exam-
ple. Faults cause the CHP unit to switch off and block.
Automatic start-up is no longer possible. The fault
message is written into the Message log menu and is
transmitted via the remote monitoring module. A
fault requires intervention; the CHP unit can only be
switched on again once the cause of the fault has
been eliminated and the fault has been reset. After
you have reset the fault, you must wait for about Ys
hour to ensure that the CHP unit starts correctly and
resumes normal operation.

The Not ready message which appears in the Over-
view menu is a special case. This message is transmit-
ted if a fault value is exceeded or a error persists for
longer than 20 minutes. The CHP unit will not oper-
ate. It will not start up automatically again until the
error has disappeared or has been eliminated. The
CHP unit is also Not ready if the manual switch is
turned off.
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5.7.3 Availability counter U1 max

The Service menu on page 54 shows the hours when U1 min

the CHP unit is not running in the Ready/Fault

parameter. U2 max

Causes: Uz i

(Standby counter S1, software version 2.1.2): min
Heating supply line U3 max
Heating return line U3 min
Maximum starts per day Network asymmetry
reached

Operation-related Network frequency max
Flow-through .
Heating side Network frequency min
Htg pump U1 (10 min.)

U2 (10 min.)

Buffer pump

Grid and plant pro- ;3,0 min))

Heating emergency switch tection

Manual switch Revolving field

STD flue gas U12 max
Safety chain Gas sensor U12 min
External safety system U23 max
External grid and plant pro- U23 min
tection U31 max
Gas pressure Gas pressure U31 min
Flue gas damper UL2 (10 min)
Optional CO sensor U3 (10 min)
2nd network error in 20 min U31 (10 min))

Faults

2nd ext. fault in 20 min

Attempted  starts | Attempt. start The S2 fault counter counts the number of times when
(ext.) the CHP unit is not available.
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6. SERVICE

6.1 REGULAR MAINTENANCE
TASKS

The stipulated maintenance tasks and intervals are
essential for safe, fault-free operation of the Mephisto
G50 CHP unit module. The manufacturer or an in-
structed maintenance firm must carry them out to en-
sure that warranty claims can be made if necessary.

The regular maintenance interval is 2,000 hours of
operation and the first maintenance visit is required
after 1,000 hours of operation.

Subject to technical changes.

Information

Potential damage to the CHP unit due to
poor maintenance or lack of mainte-
nance

¢ Observe the maintenance intervals
e Only have authorised firms carry out mainte-
nance work

¢ We recommend you conclude a comprehensive
maintenance contract

Do the following every time you visit
the site:

e Perform visual inspection for leaks in flexible
hoses, screw connections, the gas pipeline, flue
gas conduit, condensate pipeline, oil refill device
and similar.

e Perform visual inspection on the electrical sys-
tem, sensors and lines

e Check oil level in the engine and oil reservoir
tank; refill with oil if necessary

e Check engine water pressure and heating water
circuit (optional); refill with water and ventilate if
necessary

e C(lean dirt filter

e Check trap; clean if necessary

e Check neutralisation system (if installed); clean
and replace granulate if necessary

e Log all activities

Initial maintenance after 1,000 hours
of operation:

¢ Change engine oil

¢ Replace engine oil filter

¢ Check valve clearance and adjust if necessary

* Replace valve lid gasket and gaskets for the valve
lid screws (insert valve lid gasket with oil).
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e Check the pressure equalisation tank; correct if
necessary
e Check and tighten three-phase terminals

Regular maintenance interval every
2,000 hours of operation:

» Change engine oil

e Replace engine oil filter

e Check intake air filter; replace if necessary

» Replace valve lid gasket and gaskets for the valve
lid screws (insert valve lid gasket with oil).

e Check valve clearance and adjust if necessary

e Check the pressure equalisation tank; correct or
replace if necessary

e Lubricate generator bearings

e Take flue gas measurement; reset lambda control
or replace catalytic converter if necessary

Every 10,000 hours of operation also:

e Check discharge pressure; replace cylinder head if
necessary

e Replace spark plugs

e Check engine water pump; replace if necessary

Clean gas filter element; replace if necessary

e Check plate heat exchanger and flue gas heat

exchanger (water-side) and clean if necessary

Check flue gas heat exchanger (flue gas-side) and

clean if necessary

Inspect lambda sensor; replace if necessary

Every 18,000 hours of operation also:

» Remove old generator bearing grease

e Check generator bearings for damage; replace if
necessary

e Check coupling element for damage; replace if
necessary

Every 36,000 hours of operation also:

e Check oil consumption and discharge pressure;
replace engine if necessary

e Check seals on the flue gas conduit; replace if
necessary

e (Check and tighten three-phase terminals
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6.2 CARRYING OUT
MAINTENANCE WORK

All maintenance tasks must be carefully recorded.
Warranty claims can only be made if all mandatory
maintenance tasks and intervals have been fulfilled
and documented.

Only simple maintenance tasks are described below.
Only trained staff may carry out extensive, complex
maintenance tasks.

Health hazard

A Serious crushing or tear injuries
Due to the CHP unit starting up auto-
matically

Depending on the operating mode selected, the

CHP unit controls can switch the CHP unit off and

on automatically. Fast rotating parts can start

moving unexpectedly and pull in fingers and other

extremities.

e Do not reach into the interior when the CHP
unit is in operation.

e Before starting any work on the CHP unit,
ensure that you have locked it.

e Only detach the outer panelling and the pro-
tective panelling in the interior for mainte-
nance purposes only.

Switching off the CHP unit

Proceed as follows to switch off the CHP unit:

1. Press the Switch off button.

2. Set the manual switch to “0” if you wish to stop
the CHP unit from starting automatically.

3. The emergency stop switch can normally remain
in the ON position. If you carry out service work
on live parts, you must set the emergency stop
switch to OFF and pull the back-up fuses.

Health hazard/hand injuries
Due to sharp edges

e Wear suitable gloves during maintenance and
repair work on the CHP unit.

Danger to life
A Due to electrical voltage

A high voltage runs through the CHP unit’s electri-
cal cables and contacts. If you come into contact
with this voltage, it can be fatal.

e Only have a qualified electrician carry out
maintenance work on the Mephisto CHP unit’s
electrical part.

¢ Before working on electrical equipment,
always follow these instructions:

- Switch off the system

- Secure against being switched on again

- Check that the system is de-energised.

- It is essential to bear in mind that external
power sources (e.g. boiler lockout) cannot
be ruled out.

Caution
A Risk of impact

The gas pressure springs on the CHP unit housing
lid lose pressure after a while. As a result of the
loss in pressure, the gas pressure springs may no
longer provide enough force to hold the CHP unit
panelling housing lid open. The housing lid may
fall suddenly and hit you.

e Check the pressure in the gas pressure springs

in older systems. Replace them if necessary.
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6.2.1 Visual inspection 6.2.2 Checking the oil level and
refilling if necessary
Health hazard/risk of burns
A Due to very hot components. e Switch off the CHP unit at the controller and set
the manual switch to “0”.

e Check the oil level in the oil reservoir tank. The
maximum capacity is 38 litres; you should refill
with oil at the latest when the oil level has fallen
to about 6 litres.

Info: The oil in the engine is replenished auto-
matically from the oil reservoir tank and does not
need to be refilled manually.

Note that most components will be very hot if you
carry out visual checks when the CHP unit is in
operation or shortly after it has stopped operation.
If you touch these components, you may suffer
burns.

e Wear suitable protective clothing and gloves.

e Unscrew the lid from the oil reservoir tank. The

e Open housing lid when the machine is running or TR .
oil dipstick is attached to the lid.

at operating temperature. If there is rising, moist,

warm air, this indicates flue gas leaks. If this is » Top up the oil if necessary. To do so, place a fun-
the case, you can locate the leak using a cold mir- nel in the oil filler neck and fill with new oil
ror, for example. (Petro-Canada Sentron LD 5000).

¢ Switch off the CHP unit at the controller and set
the manual switch to “0”. Proceed as described in
point 6.2 "Carrying out maintenance work"on
page 76.

* Remove the side panels.

¢ Check the floor pan for oil and water residues.
e Locate any leaks and seal them.

¢ You can usually seal leaks from the union nuts on
the water-carrying reinforced hoses by tightening
them with a plier wrench.
Caution! Do not tighten too firmly since this may
crush the Centellen seal.

e Lleaks from the rings around the oil-carrying
hoses cannot be repaired. Replace the hose in
such a case.

¢ You can usually seal leaks from the union nut on
the oil-carrying line by tightening the nut with a
plier wrench. As these are conical metal sealing
surfaces, you must tighten the union nut firmly.

e Check all electrical system parts and the sensors
for damage to the insulation, fused terminals, etc.
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6.2.3 Checking the engine water
pressure, refilling engine
water

Health hazard/risk of burns

A Due to hot engine water

When filling engine water, observe the water
pressure on the pressure gauge on the equalising
tank. If you fill up with too much engine water, the
pressure in the circuit will rise. If the water pres-
sure exceeds the safety valve opening pressure,
the safety valve on the rear wall of the CHP unit

opens and hot engine water will blow out and can
cause burns.

¢ When filling up the engine water, ensure that
the water pressure in the engine water circuit
does not exceed the safety valve opening pres-
sure.

¢ The safety valve (4) opening pressure can be
found on the CHP unit’s nameplate. This is a

Engine water

standard maximum of 2.5 bar.

There are usually two safety component assemblies
on the module rear in accordance with DIN EN
12828:2014-07. Each has an expansion vessel, auto-
matic ventilation system (1), safety valve (2), boiler
fill-drain valve (3), pressure gauge (4) and the filling
device for the engine water circuit. The lower safety
component assembly is connected to the engine wa-
ter circuit and is fitted as standard. The upper safety
component assembly, if present, is connected to the
heating circuit. This is available as an option.
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Read the engine water pressure on the expansion
vessel’s pressure gauge. The pressure should be
1.8 bar at operating temperature and 1.4 bar when
cold.

Boiler fill-drain valve

Top up the engine water if necessary.
e Switch off the CHP unit at the controller and set
the manual switch to “0”.

¢ You need a pump canister to top up the water.
You can acquire one from kraftwerk. Fill the
pump cannister with tap water.
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e You can use either the boiler fill-drain valve on
the safety component assembly (4 on left of
photo) or the boiler fill-drain valve next to the
plate heat exchanger (“Boiler fill-drain valve” in
photo above). The CHP unit may continue to run
when you refill near the plate heat exchanger.
Unscrew the safety closure.

e Screw the pump cannister hose into position.
Next apply pressure to the pump cannister and
only then open the boiler fill-drain valve.

e Open the valve on the pump cannister hose until
the pressure gauge indicates 1.4 bar (cold state)
or 1.8 bar (at operating temperature). You may
need to apply pressure onto the pump cannister
occasionally.

¢ You can also read the engine water pressure on
the module controller touch screen to check. This
measurement reading is significantly more pre-
cise than the one on the pressure gauge.

e Close the boiler fill-drain valve, release the
remaining pressure from the pump cannister and
only then unscrew the pump cannister hose.
Screw the safety closure back on.
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6.2.4 Replacing spark plugs

The spark plugs must be replaced every 10,000 hours
of operation. If misfiring occurs, the spark plugs must
be changed earlier. The value Irregularity indicates
misfiring.

The spark plugs are located on top of the engine.

‘ Electronic plug-in ignition coils

|

e Switch off the CHP unit at the controller and set
the manual switch to “0”.

¢ Open the CHP unit housing lid.

» Pull out the electronic plug-in ignition coils.

e Unscrew the spark plugs with a 16 mm spark plug
socket.

e Clean the thread.

e Screw in the new spark plugs. Tighten the spark
plugs with a torque wrench with a torque of
20 Nm.

e Fit the electronic plug-in ignition coils. Make sure
you put them in the right order. Spark plug no. 1
is the first one as seen from the front of the CHP
unit; no. 4 is the rear one.
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6.2.5 Checking the plug-in
ignition coils

Danger to life due to high voltage
A Risk of an electric shock

The electronic plug-in ignition coils are live when
the CHP unit is in operation. If you touch live con-
tacts, you will get an electric shock. An electric
shock can cause serious internal injuries.

e The CHP unit must be switched off before you
check the electronic plug-in ignition coils.

Switch off the CHP unit at the controller and set the
manual switch to “0”.
e Pull out the electronic plug-in ignition coils.

e Check the electronic plug-in ignition coils for
scorch marks and check the insulation for any
damage. Replace damaged components.

6.2.6 Lubricate generator
bearings

The generator bearings must be replaced every 2,000
hours of operation. The two lubrication nipples are
located on top of the generator, at the front and rear.
Use a hand lever grease gun to lubricate. You can ob-
tain one from kraftwerk. The grease gun must be
de-aerated. 15 cm3 of grease must be refilled, which is
equivalent to 10 presses of the kraftwerk grease gun.

Enter details of the task into the re-lubrication log.
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6.2.7 Removing generator bearing
grease

The old generator bearing grease must be removed
from the front and rear outer bearing caps every
18,000 hours of operation or after nine re-lubrica-
tions.

The generator must be dismounted for this purpose.

¢ Undo the first of four screws on the outer bearing
cap and replace with a piece of threaded rod. This
prevents the inner bearing cap from twisting,
which could cause damage to the generator.

¢ Unfasten the three other screws. Mark the posi-
tion of the outer bearing cap in relation to the
generator and only then pull off the outer bearing
cap over the threaded rod.

¢ Remove the old generator bearing grease from
the outer bearing cap.

¢ Replace the outer bearing cap over the threaded
rod. In doing this, make sure that the mark you
made previously is in the correct position; other-
wise, you may cause damage to the generator.
Fasten the three screws firmly into place again by
hand.

e Unscrew the threaded rod and fasten the last
screw firmly into place again. Tighten the four
screws with a torque of 80 Nm.

¢ Repeat the above steps on the other side.

¢ Lubricate the generator bearings as described in
the previous step.
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6.2.8

Flue gas measurement

You need enter and change values in the Service
menu to measure the exhaust gas values. The Service
menu is described in the Operating section on

page 54.

Flue gas measurement is carried out both while
the CHP unit is under full power Pmax and under
low power Pmin. The CO and NO, content must
comply with German Technical Instructions on Air
Quality Control. Before taking the flue gas meas-
urement, you must ensure that heat consumption
is sufficient to run the CHP unit at Pmax. The acti-
vated CHP unit’s warm-up phase must be com-
plete. After changing to Pmin or Pmax, you must
wait about ten minutes until the operating status
has stabilised. Ensure you switch off the flue gas
measuring device pump during this time.

You need a flue gas measuring device capable of
detecting CO and NO, levels to measure the flue
gas. Connect it to the flue gas measuring socket
on the flue gas system.

Select the Pmax operating mode in the Flue gas
measurement line in the Service menu and press
0K to confirm.

Enter a value under Lambda setpoint in the line
or adjust it with the up/down buttons. You need
to press OK to confirm. Adjust the value so that CO
and NO, comply with the requirements of the
German Technical Instructions on Air Quality Con-
trol and are present in roughly the same propor-
tions.

Repeat the same steps for the Pmin operating
mode.

Mephisto G50
A=1-Operation with three-way catalytic converter

Limit values as per German Technical Instructions
on Air Quality Control

CO emissions

NOy emissions

300 mg/m3 in normal
state

250 mg/m3 in normal
state
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Set the operating status to Normal again in the
Flue gas measurement row.

6.2.9
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Tightening the
three-phase terminals

Danger to life
Due to electrical voltage.

A

A high voltage runs through the CHP unit’s electri-
cal cables and contacts. If you come into contact
with this voltage, it can be fatal.

e Only have a qualified electrician carry out
maintenance work on the Mephisto CHP unit’s
electrical part.

o Before working on electrical
always follow these instructions:

equipment,

Switch off the system
- Secure against being switched on again

Check that the system is de-energised.

It is essential to bear in mind that external
power sources (e.g. boiler lockout) cannot
be ruled out.

You must check all screw terminal connections for live
conductors and protective conductors in the electrical
enclosure during the first maintenance after 1,000
hours of operation.

Switch off the CHP unit at the controller and set
the manual switch to “0”.

Set the main switch to OFF.

Disconnect the CHP unit by switching it off or
pulling the pre-fuse clearly marked CHP unit in
the sub-division. Secure the CHP unit pre-fuse
against re-connection.

Open the electrical enclosure and check that the
main current terminals XS1 are no longer live.

Tighten the terminals with a suitable screwdriver
and observe the stipulated torques:

- K4 (capacitor contactor): 1.2 Nm

- If necessary P1 (optional counter): 1.4 Nm
Do not re-tighten pulse/bus outputs

- F6 (engine protection switch): 3.0 Nm
- S1 (main switch): 3.0 Nm

- T1 (frequency converter): 3.0 Nm

- K1 (mains contactor): 3.3 Nm

- K2 (delta contactor): 3.3 Nm

- K3.1, K3.2 and K3.3 (inverter contactors):
3.3 Nm
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Close the electrical enclosure again.

Unscrew the generator terminal box; you will find
it behind the panelling on the generator, next to
the electrical enclosure.

- XS21 (generator terminals): 10.0 Nm
- Do not tighten the sensor terminals.

Screw the generator terminal box shut again.

Re-switch or re-set the CHP unit pre-fuse in the
subdivision and put the CHP unit into operation
again.

6.2.10 Changing the intake
air filter

The intake air filter housing is located on the CHP
unit’s housing. The air filter comprises two part.

Intake air filter

Bracket closures

¢ Open the three bracket closures.

¢ Remove the lid.

* Remove the outer air filter element. Check it.
If it is very dirty, replace it.

¢ Then remove the second, inner filter element
from its bracket. Also check it and replace it if it is
very dirty.

* Replace the two filter elements.

 Fit the lid. Ensure that the yellow valve on the lid
is facing upwards.

e Close the three bracket closures again.
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6.2.11 Changing the engine oil and
replacing the engine
oil filter

Health hazard/risk of burns
A Due to hot engine oil
The engine oil should be changed at the highest
possible operating temperature. You may get
burned when you drain the hot engine oil and
unscrew the oil filter.
e Make sure that your hands do not come into

contact with the hot engine oil.
¢ Wear suitable protective clothing and gloves.

It is recommended to change the engine oil while the
engine is hot due to operation since hot oil reduces
the draining time. The oil drain valve is located be-
neath the engine. You require a hose with a special
thread. You can acquire one from kraftwerk.

. AR

¢ Switch off the CHP unit at the controller and set
the manual switch to “0”.

e Unscrew the cap from the oil drain valve.

e Position a 15 | collection pan beneath the end of
the hose.

¢ Only then screw the hose thread onto the valve.

e Open the drain screw and also oil filler neck so
that the oil can flow out more effectively. Let the
oil drain into the collection pan.

Once the oil has drained, a oil level of about 1 cm
will remain in the oil sight glass as this part is
below the sight glass connection.

* Unscrew the hose again.
e Screw the cap back onto the oil drain valve.
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You should change the engine oil filter before you re-
fill the oil. The oil filter is next to the oil sight glass.

e Position a 11 collection pan beneath the oil filter.

¢ Loosen the oil filter with a strap spanner or an oil
filter spanner and unscrew it. Allow the oil filter
to drain into the collection pan.
Caution! Ensure that the old oil filter gasket is not
stuck to the engine.

e Coat the seal of the new oil filter with oil and fas-
ten the new oil filter into place by hand.

Now top up the oil again. The oil filler neck is on the
valve lid.

* Open the oil filler neck and insert a funnel. Fill
with new oil (Petro-Canada Sentron LD 5000).
Quantities: 10.5 | without oil filter change, 11 |
with oil filter change.

Caution! The oil is slow to rise in the sight glass.

» Connect the oil filler neck again.

¢ Wait for about 10 minutes until the oil has distrib-
uted and then start up the CHP unit. Check that
the new oil filter does not leak after the CHP unit
has been operating for about 5 minutes.

¢ Dispose of the old oil correctly.
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6.2.12 Checking and adjusting
valve clearance

Information

Possible performance loss in the
CHP unit

Set the valve clearance precisely for all cylinders.

Valve clearances that have not been set will cause

a drop in the CHP unit’s performance.

* You must use a feeler gauge to adjust the valve
clearance.

e Check the valve clearance setting.

valve is closed, intake valve is opened). You can
now measure the valve clearance for Valves 1 and
2 and adjust them if necessary.

¢ Measure the valve clearance with a feeler gauge
between the toggle lever and the end of the valve
stem. If the valve clearance deviates from the
specified value, loosen the counter nut and use
the adjusting screw to adjust the valve clearance,
so it is correct. The feeler gauge must fit tightly
between the toggle lever and the end of the valve
stem.

¢ Once the valve is adjusted, tighten the counter nut
again.

Information

Possible damage to the CHP unit or
leakage

Tighten the counter nuts on the cylinder head
cover with a torque of 7 Nm. If you do not, the cyl-
inder head cover can become damaged or leak.

Check and adjust the valve clearance when the system
is cold. The correct valve clearance is 0.40 mm for the
inlet valves and 0.50 mm for the outlet valves. Check
the valve clearances of a cylinder while the piston is at
top dead centre of its compression stroke.

Cylinder 1 s the first cylinder as seen from the front of
the CHP unit with cylinder 4 being the last.

¢ Switch off the CHP unit at the controller and set
the manual switch to “0”.

¢ Detach the cylinder head lid.

e Cylinder 1: Turn the crankshaft in the direction of
travel until the valves on Cylinder 4 change (outlet

'_'(jl
R /_,_[ff__l‘. —
— N 4 o
7 \NA 7

T~

Diagram from Sisudiesel workshop manual

¢ Cylinder 2: Turn the crankshaft half a turn in the
direction of travel so that the valves on Cylinder 3
switch. Check and measure the valve clearance for
Valves 3 and 4 as described previously.

e Continue working in the order of ignition:
Order of ignition: 1-2-4-3
Valve switch in the cylinder: 4-3-1-2

| =inlet
P = outlet

Cylinder 1 Cylinder 2

Diagram from Sisudiesel workshop manual
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Cylinder 3

Cylinder ¢4
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6.2.13 Check/correct system
pressure in pressure
equalisation tanks

There are usually two pressure equalisation tanks on
the rear of the module. The lower pressure equalisa-
tion tank is connected to the engine water circuit and
is fitted as standard. The upper pressure equalisation
tank, if present, is connected to the heating circuit.
This is available as an option.

First carry out a knock test. If the pressure equalisa-
tion tank sounds hollow, the diaphragm is OK; if it
sounds full, the diaphragm is probably damaged and
you need to replace the pressure equalisation tank.

There are two methods to check and, if necessary, cor-
rect the system pressure. If you have already drained
the engine water or heating water due to other main-
tenance work, you do not need to dismantle the pres-
sure equalisation tank (method 1); otherwise, you do
(method 2).

Heating w.

Engine water

Method 1 - the engine water/heating water has been
drained:

The CHP unit is off.

* Leave the pressure equalisation tank on the CHP
unit.

e Unscrew the valve cap from the centre of the pres-
sure equalisation tank.

e Connect a tank filler with a pressure gauge to the
valve and set the pressure:
Heating water pressure equalisation tank 1.0 bar
Engine water pressure equalisation tank 0.5 bar

¢ Remove the tank filler again and screw the valve
cap back onto the valve.
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Method 2 - the engine water/heating water has not
been drained. You need to remove the pressure
equalisation tank:

Health hazard/risk of burns

Due to hot engine water
The engine water contained in the expansion ves-
sel can be very hot.

e Ensure that you do not come into contact with
the engine water.

» Wear suitable protective clothing.

¢ Switch off the CHP unit at the controller and set
the manual switch to “0”.

e Undo the union nut above the pressure equalisa-
tion tank with a spanner or plier wrench and
remove the pressure equalisation tank. Pressure
is maintained because the valves on both sides
close automatically when you unscrew the nut.

e Caution! The valve is located in the screw joint
above the pressure equalisation tank. Hold the
screw joint or the valve away from your body. The
water will come out under high pressure.

Empty the pressure equalisation tank by holding
the valve in the screw joint with a screwdriver
handle or similar until no more water flows out.
Collect the engine water/heating water that
comes out in a container.

e Unscrew the valve cap from the centre of the pres-
sure equalisation tank.

Connect a tank filler with a pressure gauge to the
valve and set the pressure:

Heating water pressure equalisation tank 1.0 bar
Engine water pressure equalisation tank 0.5 bar

e Remove the tank filler again and screw the valve
cap back onto the valve. Re-install the pressure
equalisation tank.

Additionally

During this maintenance step, you should also check
and clean the connecting hose from the pressure
equalisation tank to the plate heat exchanger about
every 10,000 hours of operation.

e The CHP unit is off and the engine water has been
drained.

e Detach the hose in the engine compartment and
flush it thoroughly with water. If the hose is
clogged, replace it.
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6.3 CONSUMABLES, WEAR AND SPARE PARTS

Only original parts approved by kraftwerk may be used in order to be able to assert any warranty claims.
We maintain a webshop for service employees and service partners. You can register at
https://mephisto.parts.

6.4 CHP UNIT CONTROLLER MESSAGES

The messages from the CHP control unit are described below. The messages are recorded in the Message log menu;
the current message pending action is also displayed in the Overview menu. The message’s long text is in the top
line; if not identical, the short text is in the line below. Both can be displayed. The following tables are displayed in
software version 1.2.13. There may be deviations, depending on the program version.

These messages may precede the following ones:

Preceding message on the CHP unit
controller

Meaning

War ni ng (VWarnung):

A warning is pending. The CHP unit is still operating

Not ready (Nicht bereit):

The CHP could not start for 20 minutes due to a pending error.
The reason is entered here

Sensor short circuit
(Sensor kur zschl uss) :

There has been a short circuit in a sensor

Sensor defective
(Sensor defekt):

A sensor is defective

Run-up (Hochl auf):

An error occurred during run-up time

Net wor k error
(Net zf ehl er):

An error has occurred in the network

Fault (Storung):

A fault has occurred. The CHP unit is no longer running and is
locked. It must be re-activated by hand.

Faul t: Sensor
(Storung: Sensor)...

There has been an error with a sensor for 20 minutes

CHP unit controller message

Meaning

2nd tenperature fault
2nd tenp ft

(2t e Tenperat urst orung
2t e Tenpst)

A temperature fault value has been exceeded for the second
time within 20 minutes

2nd ext. fault in 20 min
2nd ext. f

(2ter ext. Fehler in 20 min
2ter ext-F)

An external fault has occurred for the second time within 20
minutes

2nd int. fault in 20 mn
2nd int f

(2ter int. Fehler in 20 mn
2ter int-F)

An internal fault has occurred for the second time within 20
minutes
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CHP unit controller message

Meaning

2nd network error in 20 mn
2nd net er

(2ter Netzfehler in 20 nin
2ter Net zf)

A network fault has occurred for the second time within 20 min-
utes

Fl ue gas danper (Abgaskl appe)

If flue gas damper fitted: flue gas damper malfunction

Fl ue gas tenperature
Fl ue gas tenp
(Abgast enper at ur
Abgast emp)

The temperature at the flue gas heat exchanger outlet is above
the fault value set in the Analogue inputs menu

Igniter signal failure
I gniter
(Ausfal | Zindgeber-Si gnal e

Zindgeber)

The inductive speed sensor signal is malfunctioning

CO sensor

The CO sensor has triggered

Revol ving field (Drehfeld)

Revolving field incorrect

Speed nmax The engine speed has exceeded the maximum value specified in
Speed max the CHP unit operation menu
(Drehzahl max

Drehz. nax)
Speed mn The engine speed has fallen below the minimum value for the
Speed nin phase-to-neutral/delta switchover specified in the CHP unit
(Drehzahl nin operation menu

Drehz. mn)

Speed sensor nal functioni ng
Sp sensor nal

(Drehzahl geber gestort

N Geber st)

The inductive speed sensor signal is malfunctioning

Delta contactor defective
Cont act or def.
(Drei eckschiit z def ekt

Schitz def.)

Contactor defective

FI owt hrough heating side

Q heating

(Durchfl uss Hei zungsseite
Q Hei zung)

Heating-side flow-through too low

Engi ne water circuit flow
t hr ough

FI owt hr ough
(Dur chfl uss Mot orwasserkreis
Dur chf | uss)

Although the engine water pump is running, the flow monitor
in the engine water circuit has not detected any flow-through
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CHP unit controller message

Meaning

EGP (ENS) (obsol ete)

Ext er nal
tection

Ext GP prot
(Ext erner NA- Schut z
Ext NA- Sch)

grid and plant pro-

The external grid and plant protection has triggered or the key

switch has been turned off

Ext er nal
safety system
Ext safety

(Externe Sicherheits-
ei nrichtung

A fault has occurred in an external safety system

Ext Sicher)

Fault relay driver 1
Relay dr. 1

(Fehler Relaistreiber 1
Rel ai str 1)

Fault relay driver 2
Relay dr. 2

(Fehl er Relaistreiber 2
Rel ai str 2)

Fault relay driver 3 The fault detection in the relay driver has triggered
Relay dr. 3

(Fehl er Rel ai streiber 3
Rel ai str 3)

Fault relay driver 4
Relay dr. 4

(Fehl er Rel ai streiber 4

Rel ai str 4)

Gas pressure (Gasdruck)

The gas pressure in the gas regulation section is below the
value set on the gas pressure regulator

Gas sol enoid val ve defective
GSV defective
(Gas- Magnet venti |
GW def ekt)

def ekt

One of the gas solenoid valves did not shut off when the CHP

unit was switched off

Gas sensor (Gassensor)

The gas sensor has triggered

Housi ng tenperature
Housi ng tenp
(CGehéauset enper at ur
CGehéauset enp)

The temperature in the housing is above the warning or fault
value set in the Analogue inputs menu

Cenerator tenp.
CGen. tenp
(Gener at ort enp.
CGener -t enp)

The generator’s winding temperature is above the fault value
set in the Analogue inputs menu
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CHP unit controller message

Meaning

Manual swtch

Man. swch.

(Handschal t er
Handsch.)

Power is no longer present downstream from the manual switch

Mai n contact or defective
Cont act or def.

(Haupt schit z def ekt
Schiit z def.)

Contactor defective

Heat i ng energency swi tch
Ht g ener swch.
(Hei zungsnot schal ter

Power is no longer present downstream from the heating emer-
gency switch

Hzgnot sch.)
Ht g punp Fault in the heating-side CHP unit pump
(Hei zungspunpe

Hzg- Punpe)
Heating return line The temperature of the water coming out of the heating system
RL heating is above the warning or fault value specified in the Analogue
( Hei zungs- Ruckl auf Inputs menu

RL- Hei zung)
Heating supply line The temperature of the water coming out of the CHP unit is
SL heati ng above the warning or fault value specified in the Analogue
( Hei zungs- Vor | auf Inputs menu

VL Hei zung)

Catal ytic converter off
Cat off
(Kat al ysat or - Aus

Kat - Aus)

The flue gas temperature downstream from the catalytic con-
verter is above the warning or fault value specified in the Ana-
logue inputs menu

Catal ytic converter on
Cat on
(Kat al ysator-Ein

Kat - Ei n)

The flue gas temperature upstream from the catalytic converter
is above the warning or fault value specified in the Analogue
inputs menu

No speed sensor signal
Speed sensor off

(Kei n Drehzahl geber - Si gnal

N- Geber aus)

The inductive speed sensor signal is malfunctioning

No TDC encoder signal
TDC encoder of f

(Kei n OT- Geber - Si gnal
Or- Geber au)

The inductive speed sensor signal is malfunctioning

Lanbda control max
Lanbda nax

(Lanbdar egel ung nax
Lanbda nmax)

The lambda control’s controlled variable is outside the control
range defined in the CHP unit operation menu. As a result, the
engine is running too lean
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CHP unit controller message

Meaning

Lanbda control mn
Lanbda nin
(Lanbdar egel ung nin
Lanbda m n)

The lambda control’s controlled variable is outside the control
range defined in the CHP unit operation menu. As a result, the
engine is running too rich

Maxi mum starts per day
reached

Max Starts
(Maxi mal e Starts/ Tag erreicht
Max Starts)

The maximum permitted starts per day have been reached.
The CHP unit may not start again on the same day if this has
been configured.

Maxi mum out put linited
Pmax | ntd.
(Maxi mal | ei stung begrenzt

Pmax begr.)

Set maximum output < data sheet output

Engi ne oil tenperature
Gl tenp

(Mot or 6l t enper at ur

d t enp)

The engine oil temperature is above the warning or fault value
specified in the Analogue inputs menu
(Sensor only fitted as standard in G26/34)

Engi ne protection switch
Engi ne protection

(Mot or schut zschal ter

Mot or schut z)

The engine protection switch has triggered

Engi ne water pressure
EnVa pressure

(Mot or wasser druck
Mowadr uck)

The pressure in the primary cooling circuit has fallen below the
warning or fault value specified in the Analogue inputs menu.

Engi ne water on
EnWa On

(Mot orwasser - Ei n
Mowa- Ei n)

The temperature of the cooling water before entering the
engine is above the warning or fault value specified in the Ana-
logue inputs menu

Engi ne water tenp.
EnVa tenp
(Mot or wassert enp.
Mowat enp)

The temperature of the cooling water coming out of the engine
is above the warning or fault value specified in the Analogue
inputs menu

Net wor k asymetry
Net wor k asymm
(Net zasymetrie

Net zasymm)

The maximum neutral point displacement voltage value Un has
been exceeded

Net wor k frequency max
f net max
(Net zf requenz nax
f-Netz max)

The maximum network frequency value f has been exceeded
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CHP unit controller message

Meaning

Net wor k frequency mn
f net mn

(Net zfrequenz mn
f-Netz mn)

The minimum network frequency f value has not been reached

Ol pressure (Q druck)

The oil pressure in the engine has fallen below the warning or
fault value specified in the Analogue inputs menu.

Ol level max (A stand nax)

The maximum contact in the oil level monitoring system has
triggered during operation

Ol level min (Qstand mn)

The CHP unit has replenished the maximum delivery rate of
engine oil set in the Service menu without the Qil level min sig-
nal disappearing during the minimum timeout set in the same
menu.

Ol level mn and max
Ol m n-nax
(O stand mn und max
A mn-max)

0Oil level monitoring minimum and maximum contacts are both
activated at the same time: sensor error or water in the engine
oil

TDC encoder mal functi oni ng
TDC encoder nal
(OT- Geber gestort

The inductive speed sensor signal is malfunctioning

Or- Geber st)

P<O0 The CHP unit’s total electrical power output is less than zero, i.e.
the generator is consuming power

P1 <0

P2 < 0 The electrical power supplied by the CHP unit on the specified
phase is less than zero

P3 <0

Par anet er error
Par anet ers
(Par anet er f ehl er

An error occurred when reading the parameters in the EEPROM

Par anet er)

p-di ff EnWa max Differential pressure in the engine water pump too high:
p-di ff EnWa engine water circuit dirty

(p-Di ff Mowa max

p-Di ff Mwa)

p-diff EnWA min Differential pressure in the engine water pump too low:
p-di ff EnWa engine water pump defective

(p-Diff Mowa mn

p-Di ff Mwa)

Primary circuit SL The temperature of the cooling water coming out of the flue gas
Prim SL manifold is above the warning or fault value specified in the
(Pri mirkreis- VL Analogue inputs menu

Prim VL)

Buf fer punp (Pufferpunpe)

Fault in the buffer tank unloading pump
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CHP unit controller message

Meaning

Irregularity (Unrund)

The value to ensure uniformity for the power output is above
the warning or fault value specified in the Analogue inputs
menu

Attenpted starts
Attenpt. start
(Startversuche
Startvers)

The start-up process has failed twice in succession

STD flue gas (STB Abgas)

The flue gas safety-temperature-delimiter-STD has triggered

Synchr oni ser
Synchron
(Synchroni si er ger at
Synchr on)

Applicable to G34 with frequency converter start only:
Synchronisation failed

Ul max

U2 nex The voltage in the specified phase has exceeded the maximum
value

U3 max

Ul min

U2 mn The voltage in the specified phase has fallen below the mini-
mum value

U3 nmin

Ul (10 mn.)

U2 (10 min.) The 10-minute mean voltage in the specified phase has
exceeded the maximum value

U3 (10 mn.)

Ul2 max

U23 nax The yoltage between the specified phases has exceeded the
maximum value

U3l max

Ul2 nin

U23 nin Th_e yoltage between the specified phases has fallen below the
minimum value

U3l min

Ul2 (10 min.)

U23 (10 min.)

U3l (10 mn.)

The 10-minute mean voltage between the specified phases has
exceeded the maximum value
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CHP unit controller message

Meaning

Overcurrent 11
Overcurrent
(Uberstrom 11
Uber st rom

Overcurrent 12
Overcurrent
(Uberstrom 12
Uber st rom

Overcurrent 13
Overcurrent
(Uberstrom 13
Uber st rom

The generator’s overcurrent protection has triggered

Mai nt enance due
Mai nt enance
(Wartung fallig
War t ung)

menu has been exceeded

The warning or fault value specified in the CHP unit operation

2023-08

MANUAL MEPHISTO Gso0

93







APPENDIX

APPENDIX

7.

CONNECTOR AND TERMINAL ASSIGNMENT (2024-10)

7.1

uonduny [euondg

snouoJydufs 059 je 3.y
059/89 10}2e}U0) Jojdeded [euldiul

xxx

059/%€9/929 10} Ajuo sdwe|)

35pliq anowas uay} ‘paIduL0d §|

12uIqe) |01)U0d

asned>aq ‘069/89 Joj 3|qednjdde JoN «

3d
« SOAJEA JJo-Inys ‘Ix3| N | 62
+x SONJBA JJo-Inys 13| 17 6
x 2hjeA jjo-jnys / dejy M| & i
1sneyxa / Jamojq ses ; dwnd aSseydsip sayng| oN | 8T dwnd aSieydsip sayng 1x3| N 14
g sindino Aeppy| ) | 8 dwnd aSseydsip saynq ‘xa3| 17 8
JN|BA JJO-INYS [0.13U0D 13|00/ IIXIN N Lz id
" “lON| Lt Josuds ses ‘3| N Lz
Lsyindino Aeppy| 5 | L J0suds ses ‘3| 17 L
AN|BA JJO-}NYS / |043U0D IAXI N | 92 id
« SNIBA Jo-Inys /1 W ON| 9t sxx J0OPRJUOd JOJDRdEI X3 N | 92
g syndino feppy| 5 | 9 xxx 101DBJU0D JOJDRdED “IXB| 1] 9
paso)d ssedAq a3jlog| JN | Gz d I
uo ssedAq saji0g| oN | ST dH) 10§ dwind 3indapd Suneay ‘xa| N [14 m.
Gsindino Aepay| 5 | S dH) 10} dwind yindad Suneay ‘3| 17 S =
aseaja. sa|log| IN | he id 3
)20 J3jl0g| ON | 11T ¥ Uonajoud yN xa| ->€7 | he
#sindino Aeppy| 5 | ¥ » uondajoud YN 13| <-€1 [ ¥
paqanysip Jou dHD| DN | €2 d +3d uonesuadwod samod anndeas x| 34
punyjew jueid gHd| ON | €1 »WashAs Sunyy) ajesuapuod 7 g1s ‘3| ->€7 | €z «€1 uonesuadwod samod anndeas Ixa| €
€ syndyno Aepay| ) | € »WaIshs Sunyi| ajesuapuod / g1s x3| <-€1 | € «T1 uonesuadwod Jamod anndeas x| .z
Apeasjou dH)| IN | 22 id +17 uonesuadwod samod anipeas ‘}xa| 1
Apeai dHO| ON | 2t « dosuds se8 xa| ->€7 | zz ydomjau 3d| 3d
zsindino AepRy| ) | ¢ « Josuds seS ‘xa| <-€1 | ¢ yompau N| N
ou 14 id yiompau €| €7
uonesado ul gHI| ON | 1T » YoUMs AouaSiawa Suneay xa| ->€7 | 1T jlomau 27| 21
Tsindino feppy| 5 |t + Y2UMms fouaSiawa Suneay x3| <-€1 | T jaomjau 11| 17
|euSis/uond3uuo) |euSis/uoid3uuo) |euSis/uondauuo)
dwe) [an3]-33.y1 dwe) [an3)-33.y1 )20]q [euIWIAL adA)
syndino Aejas jeusapxa +339 / dwnd Suneay / doys Aruasiawd xd uonesuadwiod / Yd3ms urepy »alqo
(v S1°E / A 0€2) 23.5-10d N 0€2 A 00% |eusis
sindjno Aeppy Ajddns samod ‘uteyd Ajajes uonjesuadwiod / uoiIUU0D suley widy
£5X zsX 15X dwep)

95

MANUAL MEPHISTO G50

2023-08



APPENDIX

(j3ued yonoy)
6-G6G4] 103 J0u

ndui jepsig

¥

*

dwnd a8a1eydsip sayng
/43]10q/dH) uo1}d3uu0d sng

uonpuny [euondg

ndur jeysig

¥

(uondo) Suneay Juawainseaw ainssaid

06D je pansasay

*x

*

ooooooooll

xx 4919W Juaind Palqo asindwy /| - | 9z Ty R R, b m W SRR
= O Ny BE WM -
+ % 00T JudwasSeuew uj-paay| + | Gz (=}
«x J0J9W Je3y asindw /[ - | Yz -08T Aq pajejou s1 pJeoq INdaId 3y} 190Z885ZZD WOy '3 89 ‘05D 404 iNOILNILLY
pieoq samod mainsano sadwn(
x % 09 JudwaSeuew ul-pady| + | €
wxlo)w seS as|ng /| - | zz
x % O€ / 0 Juawaseuew uj-paad| + | 12 z-1:01f :p o010 G enng i 0z
bai peoy /| - | oz *2°u ;01 :ywozo o +| 61
it ++ PBO] MHQ / ¥s3n!
eidsip a8.e) 03y uoauu0))| SgSY x % 0 Juswadeuew uj-paa4| + | 61 z-1:6[ :po10 Jamod [enpe jedapape| - | 8T
-8 u 6l : o dyno 8 " L
19ndwod dH) ay) 0} z€zsy - 8 >u :6[ ywozo 1 ndino Sojeue }x3| + | LT
uo1I3UU0d |eLIAS +| Lt otu [ oru g ‘€-z el :po0tr0
ainssaid Suneay|- | 9t
uol}23Uu0d euudUER 141 Lz 10 ndur waejy|— % BNIDSDI 9 a3 i “oru g €2 2l yw 0z / znduy wo_mnm X
! NVIM| M *x/x L210 | v N p o 2-1 HlEl2l/8 2yw oz+h ! R o
=1
-|n (aN9-snqpow) AN9-S8YSY| - | ' wopog ‘dwsay saynq| - | T 5
Add d a
{ddns samod A e wl OT1QINCUL WIBIY =g (a-snqpow) g-Sghsy| + | €1 U 0061006 G 105U 000T}d 'IX3| + | €1 =
=]
d d -la -snqpo -Ggh! 43 doy “d -l :
uondasas anoadwi 0} xny wula 52 10 IndUy wiRy (v-snqpoyy) v-584sY| + 0 0065006 o) ‘dwa)} Jaynq
BUUBJUE [RUOIIPPY| “JUY +| 1 »xx (A-SNGINID) AND-G8H1SY| - | T 1 10su3s 000T}d “IX3( + | IT
- |0 (8-snQIN3D) g-58%Sy| + | o1 ot
uoII3UUO0 Blep djiqow | urepy 9z 10 Indu wepy %% & 0055006 uaN}a4 NI urew
Joj euudjue uepy| Yy +| 6 xxx (V-SNEINID) V-S8%SYH| + | 6 € J0suds 000T1d X3+ | 6
- -8 - -1 8 -1 8
dJL1-snqpoyy uoidauuod sng NYM €2 10 ndur waeyy QAND-NV) & 005E-006 O }INDAID utew
/ 13uJ3)u| AYs-uQ sl L 1N+ | L T 10SUdS 000T}d “IX3| 4 | £
€dH) uond3UU0d u_._ﬂw.\.“wﬂ Rl xe2 10 nduy wieyy| ’ il U 004r006 uﬂ‘_“_“”“.“:hwww“m.ﬁ” i
’ +] S ANO-NVY)| - | § +| S
- T-NWD|+ | % 'u:gl :po010 1981e)}-1\-)H/49mod a8l (- | ¥
ZdH) UORIFUUOI HIOMIIN| ZNYT #1210 3ndu; wiely +| € H-NW)|+| € z-1:9[ ywoz o 1indu; Sojeue )xa| + | €
-le 1osuas Moy ‘aNd| - | € -l T
UO1}I3UU0) HI0M3)| ndui wae ‘T+6'T- 10SUIS MO|
TdH) uon: JHoMmidN| INVT +02 1@ Induy v o Josuas mopy ‘A G+ | + | T AST+ ST * [E] N
|euSis/uondauuo) |euSis/uondauuo) |eusis/uonauuo) |euSis/uondauuo)
Shly 3|npow Jajsues) a|npow Jajsues) 3|npow Jajsueu) adA)
3|npow Suliojiuow 3joway paed sandwo) pies s3ndwio) $10}EN}I./SIOSUDS |eLIB)XD Palqo
3|iqo / JuIayl3 AT AT/ sng A2 |eusis
19104 NdA a|npow Suntodas yney UONEIIUNWWO) [BUIAIXD $10}eNn)de/SIOSUIS |BUIAIXD w3}
wnd (jeuondo) 95X SSX HSx duwep)

2023-08

MANUAL MEPHISTO G50

96



APPENDIX

pausisse Ajjeuondo 4 - T NId

*

uoayduhs 09 10) 35} 0N UONHENIXD A 09

89 10} 3npow }oedwod 3A|eA PIOU3|OS SBD

050 J0j €°€Y ‘T°EY ‘T°E) S10)20JUOD JB}IBAU|

*xx

xx

M

€4 eI hz'ZsX o €1) ) | hE uoyesado ul dH)| I | 42
1) Jo)oeju0d urew jndyno Suiyoums ‘€7| JN | €z sjuawaP DY| N | €2
1) 40)2€3u0d urew jndino Surydyms ‘€1| oN | zz uonesado ul dHD|ON | ZT
€4 emmzz€odixjo €1 ) [ 12 fpeas dH)| ) [ 12
+E)I 101283U0) Je)s Jndino Suiydyms ‘€1| N | 02 Apeaa gH)|IN | oz
T)| 10)2e3U0D BYjap Indino Suiydpms ‘€7| oN | 61 Apeas gHd|oN| 61
z eI E'0ISX JoT]| ) | 8T uonpunyjew yued gH3| I | 81
xx L 90|eA proudjos seS yndyno Suiydyms ‘21| IN | Lt uonpunyjew yueid g [IN | LT
Ajddns somod wouy ‘Atz | + | 9t xx1 9A[eA ploudjos seS yndino Suiydyms ‘z1(ON | 9t uonpunyjew jueid g4I (ON | 9T juawasnseaw ageyjon sutepy|£1[ 9t
Ajddns samod wouy ‘aNod| - | ST z4emgreodixjoey| D | St aseaja/yro] Jajog| ) | Gt U [13 g
XX/XXSHM) peoq Jo0pauuo) ‘A4z | + | Bt Z anjen proudjos ses jndyno Sulydyms ‘21 IN | T aseaja. s3)10g|IN | T juawdinseaw ageyjon sutep|z7| M....
XX/XXS)HM) pleoq 10}23uuo) ‘aNOdl| - | €1 Z aAjen pioudjos seS jndyno Sulydyms ‘21| oN | €1 )d0| Jaji0g|ON | €3 u [33 =
wa)shs jonuod sen ‘A Hz | + | 2T ooy |a ssedAq saji0g| 5 | 21 juawdinseaw ageyjon sutep| 11| 21 °
wajsAs josjuod sen ‘QNODdT| - | T dwnd s33eMm 3uiSud ndino Suiyopms ‘11{IN | 1T 3jo ssedAq sapi0g|IN | T jJuawdJnseaw agejjon sutep| (N | 1T
aNoy| - | ot dwnd J33em auiSua yndyno Suiydppms ‘17{ QN | oF uo ssedAq 13jl0g|oN | oF o'u o1
yoyms yaejs jenuew yndui jeysig| + | 6 14j017 ) | 6 g sindno AepRy| ) | 6 L-1 sjeurwid) uo Surioyuopy( N | 6
anoy| - | 8 dwnd Suneay dH) Indino Suiydyms ‘17 IN | 8 9 sindyno Aejsy|IN | 8 ou 8
1913w >3 Indui as|nd jepsig| + | L dwnd Suneay gy) ndino Suiydyms ‘r1| oN| L 9 syndyno Aeppy|oN| L uoiajoad YN 1x3 Suriopuop | €1 | L
1a)1anu0d SgSY/NQOT uondo ‘A Hz | + | 9 xxx IWINJOET D | 9 Lsindyno fieppy| 5 | 9 T g1$ '1xd Buniojuop| €1 | 9
J19)131u0d Sghsy/NOT uondo ‘gnodi| - | & xxx UoEsuadwod “iy| J0}2e3U0d Jndino Suiydyms ‘€| IN | & L syndyno Aeppy|IN| S Josuds ses “Jxd Suropuopy| €1 | &
s(ywoog) Atz |+ | 4 xxx UoNEsuadwod ‘i) J0)2e3U0d Jndino Sulypdums ‘€1 oN | ¥ L sindyno Aejay|oN| ¥ 1 g1S Suoyuopy| €1 | ¥
«AN9d1| - | € U € g syndjno Aepy| ) | € Yoyms puey Suriopuopy| €7 | €
wYwoog)pahz |+ | ¢ wapow Aiddns samog Az + | + | 2 g sindno Aeppy(IN| ¢ youms utew Sunopuop| €71 |
sindino Aeto yPums fouagaws ¢
«anNodi| - | 1 anod1| - | 1 8 sindjno Aejay|on| ¥ Suneay ‘e Sunopuoyy| 1 | F
uoi3UU0)/jeusis uoiI3UU0)/[eusis uon3uU0)/[eusis uoiI3UU0)/[eusis
‘uid o1 s10)23uu0) ‘uid Z s10123uu0) ‘uid #z s10)33uu0) ‘uid 91 s10)23uu0) adAy
ssojenpe / Ajddns p 4z syndno Aejas jeusajul syndjno Aejas jeusajxa juswainseaw a8e}jon sutew / uieyd Ajajes palqo
%4 N OEZ ‘A hT (v ST°E / A 0€2) 9344-30d N O€Z |eusis
pJeoq Jamoqd pJeoq Jamoqd pJeoq Jamod pJeoq Jamod widy
10d1X €0d1X z0d1X 10471X dwe))

97

MANUAL MEPHISTO G50

2023-08



APPENDIX

T2D/+0TH/+91Y 40} Juawysnipe pN

palfessu

A 23+ pa83n|d £54-154 a8plig

xx

aJnjesadwsa) Sulieaq Jojesauas jeuondo

*¥

059 Je €°€) ‘TEY ‘TEN ‘TY ‘T U0 2y |euwia)

#+€'YIH'TD pue ¥4 ein

*¥

A Y12+ pas8nid zs4-154 a8pug x pajjesul ji x €71e #1€9/929 Joj Ajddns samog *
Suneay Josuas epquet ‘gND| - | 6 40ZSX + y0zsX|3d | 62
«x (10}eI2U35 ‘0001 }d) pantasal| + | 8T TTSX(3d |82
+C osuds aunssaid sajem auiSug ‘yw oz - 41| - | Lz uej Jauiqed jonuo)(3d | Lz
1 Josuds aunssaid Jajem auiSug ‘yw oz - 1| - | 9z 19)20s 0)NYdS| 3d | 92
dwnd sajem auiBu3|3d | 3d Josuds aunssaid |10 ‘yw oz - 11| - | GZ a1s + Ajddns samod|3d | Sz
(3d) pansasai(3d | he yea| 3sAjere) 1 INNDIN| + | Bz N| N |72
«xY2UMs a8exyeay/mold ‘Atz | + | €2 Anua ysAjeje) | INDIN| + | €2 dwnd sa1em auiBu3| N | €2
2 [£3 dH) uan}ay | ‘0001 }d| + | 22 a9njen ploudjos sep| N |zz
xxx(49pUllAd 359 3sind uonus)) pansasas| + | 12 xx (ANDV ‘0007 3d) pantasal| - | 12 «xCYEN ‘TY'TY ‘TY'TY Joprjuo)| N |12
dwnd sa1em auiBuz| 11 | oz +C J10suds aunssaid sajem auiSuz ‘At |+ | oz juawasnseaw asejjon sutepy| N |oz
+xU2ums 38exeaj/mo4 ‘aNoy| - | 61 T a0suds ainssaid sajem auiSuz ‘Az |+ | 61 Ajddns samod| N [ 61
U 8t Josuds aunssaud 10 ‘A e |+ | 8T N| N |8F
+x dwnd J3jem suiSuz 110s-wmd| + | Lt AaNOVY ‘INDIN| - | LT dwnd ynoap Suneay| N | Lt
dwnd Jsa3em au1su3 ‘N| N | 98 ANOY ‘INDIN|- | 9¢ (Buiopuow) syndui jeydia| N | 91
U (13 ANDY ‘0001 1d| - | ST GI- 6 Aejay syuawdP DY| N | ST o
3
as|nd uopu3) ‘aN9z| - | aul| paa) dH) 1 ‘0001 3d| + | 1T 19208 Aajes| N |1 g
19puljhd st asind uonus)| + | €1 Josuds Y ‘jeusis Jy| + | 2% J1e Suisnoy 1 ‘0001 3d| + | €1 1sXAq( N [ €2 =
' 41 10suas \N plRwys| ad | Isneyxa | ‘000t ¥d| + | 2T [A1E3 D K43 B
U 33 Josuas ) ‘Jeusis Jy| + | oY «[10 3uIBUd ‘0001 1d| + | TT iz
U ot ‘xew [9A3] |10 awiSug ‘A hez | + | 6€ 1311n0 J3jem auiSu3 ‘000T 3d| + | OT |043u03 103>€}UOD Uteyy ‘€7| LOT zijzi|or
19punjhs 3s€ asind uonus|| + | 6 ‘ulw [9n3) Jlo uiSug ‘Atz | + | 8€ 19|ul Jajem 3uiSug ‘000t 1d| +| 6 |o13u0 IojoejU0d Uleyy ‘€7 O z1|z1| 6
+x dwnd J3jem auiSuz gNO-WMd| - | 8 Josuas epque] ‘Aw| + | LE mojy yindai Asewtid ‘000t 3d| +| 8 juawasnseaw age}jon sutey ‘N| «N z]|e1| 8
dwnd [jya1 10 ‘aNOd1| - | L Buneay sosuas epque] ‘Azt | + [ 9€ ANDY ‘000T 3| - | L 0T'0ISXJON| N | «059/2zD/+029/+91D Alddns samog| 27| L
wsi‘aNoz| - | 9 10Suds W\ ‘pun/IY| - | SE QANOV ‘000T3d| - | 9 | juswainseaw aSejjon suiepy ‘€| €1 z1lz1| 9
19puljfd sz asind u Sl +| S aosuds \) PIRIYS ‘3d|3d | W€ QANDV ‘000T1d| - | § | juswaunseaw aSeyjon suteyy ‘2] 421 il s
«x dwing J3)ep JoJoW LSI-WMd| + | ¥ Josuds \N ‘pun/oy| - | €€ «ANOV ‘0001 }d| - | % | juswainseaw asejjon suleyy ‘17| 411 e
dwnd yaapo ‘Atz | + | € (13n3] J10 auiSuz QNOY) pansasas| - | z€ ANDY ‘000T3d|- | € €4 Ajundas wouy| €7 T + T AAjeA ploudjos sen |z | €
cuonuSi ‘Atz + | 2 12A9] 10 auiSu3 gNoY| - | 1€ ANOY ‘000t }d|- | € z4 Aandas woyy| z1 19ydo0s Ayages|zy |
a9punjfd yst asind uonuSy| + | T Josuds epque] gNOY| - | Of ANODY ‘0001 }d|-| T 14 Ajndas woyy| 1] z4 fjundas woyy| 2| T
uon3uU0)/jeusis uoiI3UU0)/[eusis uoi3UU0)/[eusis uon3UU0)/[eusis uoiI3UU0)/[eusis
‘uid Hz s10123uu0) ‘uid g4 s10)23uu0) |eUIWIR) }23UU0ISIP SALIDS dwe) [an3)-33.1y) adA)
195 aulyeyy 19s aunpey judwainseaw aSe}|on suleyy ** ‘sanjen pioudjos ses ‘sdwnd ‘Ajddns samod| 323Iq0
syndyno pue syndui [epsSip ‘p o€z ‘A Y1z syndui jeySip / Sojeue ‘p iz ‘A TE X114 N 0€2 |eusis
ssauaey uoniusj ssauJey Sulim Josuas S[euIWLId) }23UU0ISIP 1S3) Ayddns samod “yui w9y
g'0zsX Y°0zSX TISX 0ISX dwe))

2023-08

MANUAL MEPHISTO G50

98



APPENDIX

099/1€9/929/89 10§ PajILLO X0q UORIUT]|
A Tr+ passn|d €54-154 aSpug

A Y1z+ pas88n|d zs4-154 aSpug

*¥

1902885229 Wwoly e

89 ojsiydayy uo piepuejs
A G0 :pasop gf 4o L[

yw 0z*0 :uado gf 1o L[

**

uoayduhs 0Sp je

uoayduAs 059 Joy 3|qedrjdde Jou

069 ‘zzD Joj paiinbai jou
Suiddey Suipuipy

*x

3d[3d| 345X xx dwind 2.1 uneay 1S1-Wmd| + | 62
AT |+ | 86X 'u [:14
ano9z| + | LS 2u Lz
X0q uoRIuB! Ma.dS ‘3d(3d | 9°SX o 9z
as|nd uoniug| gNoy| - | 66X xx dwind 321> Sunesy| N | Sz
19puljfa-y asind uonuBy| + | #H°Gx +x MHE 10y dwnd 3n2a13 Suneay| 17 | e
JapuljA>€ asind uoniusy| + | €8x ZAWD ‘TAWD| N | €2
1apuljha-z asind uonugy| + | zSx ZAWD 2AjeA ploudjos sen| 2T | zz
sapunjfor asind uonusy| + | 16X TAWD dA[eA ploud|os sen|z] | IT
(9sind uonu3) aN9y) U] - | SHX 9ALIp 3A[BA 3)0JYL ‘ANDdT| - | 0T
(anoz) uf - | 4 ANLIP 3AjeA 3jOIYL ‘A Yz | + | 6T
Jopunfd H pod> uonus| ‘Atz | + | €hX aAjeA |03u0d Mo} sen ‘GNDd1| - | 8T
(M T 1900 J3pujhd 3sy asind uoniuSi) >'u| + [ zHX 3njen |o4juod mojj sen ‘Atz | + | LT
19puljfs 4 o> uonius) ‘Arewnad nf + | THY xx dwind ynoap Suneay gNO-WMd| - | 9t
(asind uonius| gqNOY) >°u| - | SEX «x dwind 321> Sunesay 110s-wmd| + | 61 5
(aNDz) >uf - | Ex dwnd ‘ydyms aunssaud sen| 34 | 3d xx -C epqueq Jojoly Jaddays| - | #1 m.
«19punlfd € po> uonuS| ‘At | + | €€X xx JOSUIS MO} ‘A G+ | + | Th xx +C Epque] Jojoly Jaddays| + | €1 +xx UIYIRW UONRYIXT 43- =
(A} T J3no Japuljhd s€ asind uonudi) >'uf + | Z'€X xx JOSU3S Moy} ‘aND| - | % xx -1 epquieq Jojopy saddays| - |zt xxx OUIPRW UONRIDXT| 114+ °
19punjfs *€ 103 uonus ‘Asewnad of + | T€X sxdosuds moyj ‘mopy| + | oh +x +1 EpquieT Jojopy saddays| + | 11 101dnpuod annajoad| 3d [3d
(9sind uonius| gNoy) >'u| - | GzX ‘yu 6€ *x -C [3]104y] Jojoly saddays| - | o1 xxx JOJONPUOd jRNINBN| N | N
(an9z) >u| - | frex »xx (3-SNAINID) 8-58%SYH| + | 8 xx +T [30IYL Jojoy saddays| + | 6 xx | 5 d0jeI2Ud3 EN| €7 | 6
«13pullf> 'z 103 uoniud| ‘Atz | + | €2X »xx (V-SNQINID) V-S8YSY| + | LE xx -F 3101y} Jojoy saddays| - | 8 xx [ x 10}RIRUBB EN| 27 | 8
(M T 1300 13pull 3sz asind uonusl) >u| + | z'zx xxx (A-SNQINID) OND-S8YSY| - | 9€ xx +1 9101y 10joly sadda)g| + | L xx [ x0)R1UIB EN| 17 | L
19puljfd “z 103 uonusy ‘Arewnd | + | TEX 2 13 YoyMms ainssaid seng gNOY| - | 9 +xJojesouaB zp| €71 | 9
(osind uonius| gNoy) >'u| - | SIX 2u e youms ainssauad sep ‘A Hz | + | G «xdojesauasen| e | 6
(GND9Z) 2u| - | fIX ou €€ BALIp dAJRA BI0JYL ANODY| - | 17 xx d0JRIBUIB ZW| 1] | B
»9punfo ‘T ro> uonuS ‘Atz | + | €IX 'u z€ x OALIp BAJRA BOIYL A G0 | + | € J0jesauaS T | €7 | €
(MY T 1300 JapuljAd yst asnd uoniusi) >u| + [ z'IX u i€ 9AjeA [0J3u0d Mojj seD NDY| - | € JojerpuaSIn| 21 | T
19pufs ‘1 110> uonpus) ‘Arewnd n| + | TIX 'u of x ONJBA [0JJU0D MOJj SBO A G0 | + | T aojeRuasS In| 11 | 1
uon3uUU0)/|eusis uoi}I3uu0)/[eusis uonIUU0)/|eusis uon3UU0)/|eusis
sdiiys Jamod “uid %z s10)23uu0) »'uid 21 s10p23uu0) adAp
ssosuds / sdwnd ; wayshs jou0d sen Josuas Sulpuipy / 10}esduan 3lqo
asejjon ySiy ‘A hiz N 0T ‘A YT Az A oot |eusis
Xo0q uonius| ssauJey Sulim ajejd uoydauuo) ssauJey Suiim Jojesauas widy
xx X 519 1X zTsX 125X dwe|)

99

MANUAL MEPHISTO G50

2023-08



APPENDIX

7.2 DECLARATION OF CONFORMITY

EU-Konformitatserklarung (TPk f k
(GemaR MRL 2006/42/EG Anhang Il 1.A)
raftwer

Der Hersteller

Kraftwerk Kraft-Warme-Kopplung GmbH
Am Lindener Hafen 30
30453 Hannover

Tel.: 0511 262 997 0

erklart hiermit in alleiniger Verantwortung, dass Blockheizkraftwerke vom Typ

MEPHISTO G8, G16+, G20+, G22, G26, G34, G35 und G50

EU-Baumustergepriift sind

e nach Gasgerdteverordnung (EU) 2016/426 ~ (EU-Baumusterpriifbericht: ET 642 2023 B7)
e nach DIN EN 50465:2020-09 (EU-Baumusterpriifbericht: ET 642 2023 E8)

durch die notifizierte Stelle

DVGW CERT GmbH, Josef-Wirmer StraRe 1-3, D-53123 Bonn
Kennnummer: 0085 EU-Baumusterpriifbescheinigung: CE-0085DN0501

konform sind mit folgenden EG-/EU-Richtlinien:

e Maschinenrichtlinie 2006/42/EG
o Niederspannungsrichtlinie 2014/35/EU
e EMV-Richtlinie 2014/30/EU

folgende harmonisierte Normen wurden angewandt:

e DIN EN ISO 12100:2011-3 Sicherheit von Maschinen

e DIN EN 60204-1:2019-06 Sicherheit von Maschinen - Elektrische Ausriistung von Maschinen

e DIN EN IEC 61000-3-11:2021-03 Elektromagnetische Vertraglichkeit (EMV) Teil 3-11

e DIN EN 61000-3-12:2012-06 Elektromagnetische Vertraglichkeit (EMV) Teil 3-12

e DIN EN ISO 8528-13:2017-03 Stromerzeugungsaggregate mit Hubkolben-Verbrennungsmotor - Sicherheit

e DIN EN 60335-1:2020-8 Sicherheit elektrischer Geréte fiir den Hausgebrauch oder dhnliche Zwecke

e DIN EN 60335-2-102:2016-09 Teil 2-102: Besondere Anforderungen fiir Gas-, Ol- und Festbrennstoffgerate
mit elektrischen Anschliissen

folgende nationale Richtlinien wurden angewandt:

e VDE-AR-N 4105:2018-11 Erzeugungsanlagen am Niederspannungsnetz
e DVGW VP 109, Ausgabe 1995-04 Anschlussfertige BHKW mit gasmotorisch angetriebenem Generator

Diese Erklarung wird verantwortlich fiir den Hersteller abgegeben durch:

Hannover, 20. Dezember 2023

Dipl.-Ing. J6rn Laue Dipl.-Ing. Gunther Duensing
Geschéftsfiihrer Geschaftsfiihrer

W= =

kraftwerk Kraft-Wéarme-Kopplung GmbH | Am Lindener Hafen 30, 30453 Hannover | Tel.: 0511 262 997-0 | mail@kwk.info | www.kwk.info
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