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Background  

UIC 345 recommends life cycle environmental performance 

UIC 345 
(Performance Index) 

 Materials 

 Energy Efficiency 

 Emissions 

 Noise 

 Recycling/Waste 



3 

Background  

ECODESIGN based on LCA is a useful tool for  
                                               the better performance 
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EPDs  

EPD (eco-labelling, type3 of ISO 14025)   
gives whole environmental specification of rolling stock  
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Track foundation Tunnel 

Bridge Power & Signal Product Category Rules for Railway Infrastructure 

EPD cases of infra structure 
Environmental labels and declaration _ ISO 14025  

EPDs  

Infrastructure also assessed for its life cycle CO2 emission 
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EPDs  

One of Korea rolling stock investigated for its performance 
(life cycle CO2 emission, hazardous material, recyclability) 
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Eco-passenger (Korea case)  

Korea eco-passenger developed for information of 
carbon emission of each mode (not opened yet in public)  
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Rolling stock   

In case of rolling stock, energy consumption product,  
Many opportunity of reducing carbon reduction  
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Eco design tool  

For designer of rolling stock,  
Ecodesign tool developed to simulate when designing 
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Eco design tool  

The tool give information of life cycle performance  
(alternative material, energy simulation, recyclability)  
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Eco operation 

Energy optimization pattern can save up to 25%  
(1.5 million Euro per year in case of line 4 of Seoul metro) 
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Eco disposal 

ELV directive want to increase up to 95% of recyclability  
But, no specific method is suggested  
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Eco disposal 

Test done to know current recyclability with traditional way 
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Source : UNIFE_Recyclability and Recoverability Calculation Method Railway Rolling Stock  

mi(cyc) = mi(treat) × MRFi  
 
i : material type  
m : mass  
mi(treat) : mass of material type to be treated  
Mi(cyc) : result of recycling process  

> Recyclability rate 

mi(cov) = mi(treat) × ERFi  
 
i : material type  
m : mass  
mi(treat) : mass of material type to be treated  
Mi(cov) : result of energy recovery process 

> Recoverability rate 

Eco disposal 

ISO Standardization being developed considering  
efficiency of each materials different with ISO 22628  
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Environmental treatment  

‘Recyclability and recoverability calculation method of 
Rolling stock 'under way for ISO document  

2015. 4. 15 (1st meeting in Seoul)  

2016. 4. 19 (4th meeting in Vienna)  
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Infrastructure 

Railway infrastructure is material using product  
contrary to the rolling stock  
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Infrastructure 

Railway bridge, tunnel and track foundation are the main 
contributor to carbon emission  
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Ballast  Slabe 

Cradle Gate 

Rail 

Sleeper 

Fastener 

Ballast 

Concrete 

구분 Ballast Slab 

100 

1,538 

6,152 

1,470 

- 

100 

1,666 

6,664 

- 

1,470 

Unit 

ea 

ea 

ea 

m3 

 
m3 

Remarks 

UIC60 

- 

4ea/each 
 

0.35*4.2m 

0.35*4.2m 

■ 도상별 주요자재 

※ Energy used at construction considered 

■ CO2 발생량 비교  

Kg-CO2-eq.  

2 times 

 Concrete is main contributor  
   to CO2 emission  

Ballast Slab 

Target 

Infrastructure 

Emission from the slab track is 2 times higher than ballast 
track  
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A 

B 

Current CO2 considered 

(LCA & LCC integrated assessment)  

CO2 

Unit data 

Track 

Bridge 

Tunnel 

Line 

구분 1st line % 

53.8 

117.5 

175.8 

447.3 

12 

39.3 

26.3 

- 

Planning % 

47.8 

139.3 

99.5 

398.1 

12 

38 

25 

- 

<Current> (unit:km) <Advanced> 

17 

Saving 

316  
ton CO2 

saving 

1% 

※ data:infra statistics (2010), 2nd Life of Korea highspped 

Eco design tool 

To avoid the usage of cement, eco designing tool  
is suggested when considering new line  
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Eco design tool 

To reduce the emission from infrastructure management,  
CO2 management tool is developed  
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Construction 

Low cement sleeper can be alternative for reducing 
carbon emission and construction cost  
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 area : 4,200 m2/km  
 amount : 1,260 ℓ/track, 1km 

 0.35 m(t) × 4.2 m(w) × 1000m (l)  
 Lifespan : 50 year  

Concrete Protection 
Agent  

 amount of usage :  1260ℓ/km  

Rail bridge without protection 

<Protecting agent> 

 composition : Polyester 

☞  0.51 kg CO2/ℓ, agent 

example 

 CO2 total : 250 ton CO2eq.: /km 
 annual CO2 : 5 ton CO2eq.: /km, yr  

Track 

Agent 
 CO2 emission : 642.6 kg CO2-eq. 

4.4 tonCO2/yr reduced 

Rail bridge with protection 

Maintenace 

Anti aging agent for cement is a good solution for longer 
life of infrastructure  
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Conclusion  

Railway is often to compare with automobile but  
Automobile industry is changing with new generation  
to get back its original position 
 
Railway industry need to focus on life cycle environmental 
performance not only for operation stage  
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