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Abstract - Recently, as a solution to the sharp drop in “power reserve ratio”, it is being converted to a micro-
grid that enables bi-directional transmission and distribution. A microgrid is composed of a small-scale dis-
tributed power supply and a load. As a representative technology of distributed power generation, there is a
Micro Combined Heat and Power system applied to homes and buildings.

In this study, a safety standard was developed by dividing the power generation system, cooling system, lu-
brication system, and exhaust system to derive safety standards for a small gas engine power generation system
with a gas consumption less than 232.6kW (200,000 kcal/h). In the case of the power generation system, a filter
was installed and the system was stopped by detecting gas leakage and abnormalities in engine speed or output
and the cooling system is stipulated to stop the system in case of insufficient cooling water or overheating. The
lubrication system monitors the pressure and temperature of the lubricating oil and stops the system when an
abnormality occurs, and the exhaust gas emission concentration regulation value was specified in accordance
with domestic and foreign standards. Through the results of this study, it is judged that the safety of the gas en-
gine power generation system can be improved and it can contribute to the commercialization of products.
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Fig. 1. Typical set-up for an internal combustion
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Table 1. KGS Code and Standards of domestic and foreign cogeneration systems

Country Code No. Year Code Name
KGS AALL2 2020 Faclhty/Te.chmcahl/Inspectlon Code for Manufacture of Gas Engine Heat
Pumps Using High-pressure Gases
KGS ABI36 2018 Facl.hty/Techmcal/Inspecnon‘ Code for Manufacture of Gas Stirling
Engine heat and power Boiler
KS B 8911 2016 Reciprocating internal cor.nbustion gas engines for domestic cogeneration
Power and gas consumptions test methods
Korea
Domestic Combined Heat and Power Generator using Internal
KS B 8912 2016 Gas Combustion Engines - Performance Test Methods
Combined Heat and Power Unit using Internal
KS B 8913 2019 Gas Combustion Engines for Buildings - Performance Test Methods
Combined heat and power generation system using internal gas engine
KS B 8914 2018
- Electric capacity between 20 kW and 50 kW
Japan JIA F 025.06 2006 Regulafion for Small Gas Engine Combined and Heat Power System
Inspection
EN 50465 2015 European Product Standard for com-bined Heating Power System using
Gas Fuel
Europe
EN 12309 2015 ~Gas—fired sotptior.l appliances for heating and/or cooling with a net heat
input not exceeding 70 kW
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Fig. 3. Schematic diagram of m-CHP system using
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Table 2. Gas Engine Cogeneration system com-

ponent
System Component
Power Main valve, Gas Filter, Air Filter, Regulator,
Generator Zero Governor, Mixer, Intercooler, Throttle
System Valve, Gas Engine, Generator
Cooling Radiator, Heat Exchanger, Pump, Thermo
System Control valve
Lubrication | (.. Ol Filter, Limit Switch, Oil pump
System
Exhaust Gas Turbo Charger, Heat Exchanger, Silencer,
catalyst
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Table 3. Comparison table of important domestic and international safety standards
System Korea Japan Europe
* The possibility of an uncontrolled
* The system must be stopped | * When the engine speed exceeds formation of inflammable mixture, the
Power before the maximum safe the specified value, the engine is uncontrolled ignition of inflammable
Generation speed specified by the stopped and the gas passage is mixtures as well as the uncontrolled
System manufacturer is exceed. (KS automatically shut off. (JIA leakage of inflammable mixtures of
B 8912) F025 06) process gasses have to be avoided by
using insufficient measures. (EN 50465)
* When the engme. coolant « If the engine coolant exceeds
exceeds the specified . . o
Cooling {emperature, the engine the specified temperature, engine | ¢ The limit thermostat shall cause at least
System stops and the gas passage must be stopped. and the gas safety shut-down before the water flow
. passage automatically blocked temperature exceeds 110C (EN 50465)
automatically closes. (KGS (1A FO25 06)
AA112)
* The operation of the system | * When the pressure of the * Leakage from the lubricating-oil system or
must be stopped before the lubricating oil drops to the as a result of a fault or crack in parts of
Lubrication lubricant pressure falls specified pressure, there must be the appliance where lubrication-oil is
System below the pressure specified a function to stop the engine designed to be present, there shall be no
by the manufacturer (KS B and automatically close the gas escape of oil into the room where the
8912) passage (JIA F025 06) mCHP appliance is installed

Table 4. Gas engine m-CHP system safety standard

System

Safety standards for each component of Micro Gas Engine Heat and Power system

Power Generation pass. through.

System

* The gas filter should be installed near the gas inlet or in front of the automatic shut-off valve, and the
maximum diameter of the filter medium should be 1.5 mm or less and the pin gauge of 1 mm cannot

* The system should be equipped with a safety device that monitors fuel gas leaks and automatically stops
when a leak is detected.

« If the engine speed decreases from the rotation speed specified by manufacturer, it should stop the
engine and have a device to automatically shut off the fuel gas passage.

Cooling System

* If the engine coolant temperature exceeds the specified temperature, the engine must be stopped and a
device with a function to automatically shut off the fuel gas passage shall be provided.

* It should have a structure with two or more safety devices that stop the engine before the temperature
of the hot water that has been heat-exchanged with the gas engine coolant exceeds 100C.

* It should be structured so that the remaining amount of coolant should be easily checked.

Lubrication System

* If the lubricating oil pressure decreases the specified value, the engine must be stopped and the fuel gas
passage is automatically blocked.

* If the temperature of the lubricating oil exceeds the specified value, the engine must be stopped and the
fuel gas passage must be automatically shut off. However, this does not apply to a system that manages
the lubricating oil temperature with the cooling water temperature.

« If the lubricating oil in the system overflows, it is drained and does not affect the operation of the
system, or the system must be stopped if it is not drained.

Exhaust Gas

* The concentration of carbon monoxide (CO) in the exhaust gas should be less than 1,000 ppm.
* The concentration of nitrogen oxide (NOx) in the exhaust gas should be less than 10 ppm.
*» The exhaust temperature of the exhaust gas should be less than 260°C.

KIGAS Vol. 25, No. 4, August, 2021
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