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Further information



Background 
Change-over to decentralised cogeneration with gas engines in Denmark 
took place predominantly in the period 1991-1995. Consequently, many of 
these plants have been in operation for many years.

Through safety inspection, damage investigations and other works, the 
Danish gas companies, Danish Gas Technology Centre (DGC) and the 
Danish Safety Technology Authority (previously the Danish Governmental 
Gas Institute) have gained experience in pinpointing the matters that 	
need special attention in order to maintain the desired safety level for 
the gas engine itself and for the peripheral equipment (gas train, exhaust 
systems, etc.).

This guide aims at disseminating this experience.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Installation
The gas engine should be placed in separate engine cell (fireproof cell). 
Auxiliary equipment such as silencers, flue gas coolers and gas train/
meters should be placed outside the engine cell. 

The plant must be protected against deflagration etc. upon starting up by 
means of explosion relief devices. These devices may be spring activated 
or of a “single-use” type that will only open at larger pressure increases,

All connections to the engine (gas, water, oil, electricity) must be vibration 
proof and made of approved materials. These connections (and any 
possible supporting structures) must be inspected at regular intervals 
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DGC guide for installation 
and operation of gas engine 
CHP plants

Good Practice Guide



Inspection 
At regular intervals the owner/user of the plant should inspect the plant, in order to 
be able to register sudden or slowly progressing changes in the condition of the plant 
among other things. At suitable intervals the inspection should also include check of 
set points for alarms etc. This extended inspection should be made after service calls, 

Sketch from “Wärtsilä News” .

according to supplier recommendations.
The plant should be provided with flushing (forced ventilation) of the exhaust system 
prior to start-up. According to /1/ this is required for most gas engine plants.

The sketch below shows an example including explosion relief valves for the exhaust 
system as well as fan arrangement for forced flushing of exhaust system. To ensure that 
exhaust products are not blown backwards into the installation room via the flushing 
arrangement, a thermo sensor is installed after the shut-off valve in the flushing duct.

DGC recommends flushing the exhaust system volume minimum 5 times over a period 
of maximum 4 minutes. The Danish Safety Technology Authority’s requirement as per 
/1/ is flushing of the exhaust system volume at least 3 times.

If necessary, additional flushing (dilution of the flue gas) may be continued during initial 
idling and initial load application. The amount of flue gas will then be limited and allow 
such supply of additional flushing air.

The crankcase of the gas engine must in most cases be provided with explosion relief 
devices. These should be provided with flame traps.

If thin-walled liners are used inside the flue (e.g. in the stack), vacuum valves can be 
used as a helpful means of preventing this lining from collapsing in case of a sudden 
stop (emergency stops). 
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At intervals any fouling of exhaust system, air intake and ventilation system 	
should be checked.
Make sure that no water is present in the control air supply.

When the engine is running, an operation log should be filled out in order to be able to 
compare actual temperatures, pressures, etc. with reference values.

Documentation/manuals 
It is important that the plant documentation/manuals are very specific regarding alarm 
texts, causes and remedies. Also, it should be specifically stated how many times 
the plant personnel is allowed to start-up the engines before contacting the supplier 
or another competent service company. This kind of start blocking may be installed 
electronically.

Furthermore, it is essential that the manuals are updated regularly regarding any change 
of set points, procedures and new equipment.

Qualifications, operation personnel
Operation personnel that are performing more than fully automatic start-up/shutdown 
must have completed a course for CHP plant operation personnel according to the 
regulations of the Danish Safety Technology Authority. 

Plant personnel with the above qualifications may switch off alarms, remedy faults 
and carry out certain service tasks. Such operations must be carried out according to 
agreement with the manufacturer and the manufacturer’s regulations (cf. Section 7 in /1/).

Safety critical incidents 
Safety critical incidents should be reported to relevant parties, such as the gas company 
(distribution company), the Danish Safety Technology Authority, the Danish Working 
Environment Authority and the plant and component suppliers. It would be convenient to 
use discussion groups to exchange experience.

Responsibility
The full responsibility for the plant and the safety arrangements rests with the owner/
builder, according to /1/ and /2/.	

•

•

power cuts, strokes of lightening, or other incidents that may  possibly influence the set 
points for alarms.

The below points should be inspecting during inspection:
Meter readings.
Check of hoses/flanges/bolts/pipes for connections to the plant.
Check that supporting structures are in good condition.
Check that sensors have not come off of engine and other equipment (ventilation, 
compressed air etc.).
Check for leakages in the exhaust system (discoloration).
Check that valve settings are as expected.
If gulley traps are present, it should be checked that they have not dried out.
The safety and monitoring equipment of the plant should regularly be checked. 	
Note the various set points for alarms/pressure switches etc. Compare with 
reference values in documentation material. Also reference values for alarms for 
ventilation system, compressed air system if any, and lubrication oil supply should 
be noted and checked.
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