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A Study on Lifecycle Carbon Emissions and Carbon Reduction Strategies of Semi—underground Substation Building
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Abstract: Semi—underground substation buildings are important facilities in urban energy supply systems. However, significant carbon
emissions are generated during construction and operation, negatively impacting the environment. The lifecycle carbon emissions and car-
bon reduction strategies of semi—underground substation building is studied in this paper. The results show that the carbon emissions per
unit area of the building is 92. 835 kgCO,/(m” + a), of which the carbon emission in the operation phase accounts for 83. 90% of the to-
tal. The reduction of carbon through the carbon reduction strategy is 18% ~34. 3% and 32. 17% ~91. 14% in the production and transpor-
tation phases of building materials, respectively. During the construction and demolition phase, 37.85% ~ 68.13% of the carbon

emissions of steel can be recovered by dismantling and recycling steel. The greenery can generate a carbon sink of approximately
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35. 295 tCO,/a. Photovoltaics can reduce carbon emissions by approximately 87. 705 tCO,/a. The findings of this paper provide a theoret-

ical basis for further reducing carbon emissions from semi—underground substation buildings.
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Fig.1 Calculation boundary of carbon emission of semi—underground
substation
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Fig.2 Carbon building model of semi—underground substation building
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Table 1 Carbon emission factors of major building materials and
transportation carbon emission factors

HeHEHA T

i i LR EWRE
TREE L m? 340 0.115
i t 2340 0.115
TR t 2365 0.115
IR TR m’ 688 0.115
AR T 38 AR m’ 488 0.115
K t 735 0.115
LRSS t 370 0.115
b m’ 3 0.115
Tk m’ 349 0.115
fitz m? 336 0.115
ShE (FH) m? 129.5 0.115
PRI m? 48.3 0.115
W% m? 19.5 0.115
ok t 6550 0.115
I kg 9.1 0.115
(=271 kg 3.6 0.115
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Fig.3 Full life-cycle carbon emissions of semi—underground
substation buildings
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Table 2 Carbon emissions of major building materials and
transportation carbon emissions in the materialization stage
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Fig. 4 Carbon emission share of major building materials and
transportation in the materialization stage
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Table 3 Carbon emissions during operation phase
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Table 4 Carbon reduction for different types of transport compared
to the baseline transport mode
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Table 5 Carbon reduction of recycled steel
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Table 6 Carbon sink of greenery in the planned area of
semi—underground substation
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