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Comparison and Analysis of Carbon Footprint for 12 kV Voltage Switchgear

CHEN Shenyan, QIAN Lixiao, LI Hongwei
(Shanghai Pinggao Tianling Switchgear Co., Ltd., Shanghai 201808, China)

Abstract: Given that product carbon footprint (CFP) is becoming a new dimension for product evaluation, this article compares
and analyzes the CFP of six publicly available 12 kV switchgears from two companies, at different boundaries and stages for three
representative insulation methods , namely air-insulated , SFg-insulated , and environmentally-friendly gas-insulated , the
comparison shows that CFP is mainly concentrated in the stages of raw material acquisition and product use approximately 80%-
92.5% in total, and is influenced by product structure, insulation method and gas dielectric, among them the environmentally-
friendly gas-insulated and SFg-insulated are 31%-35% of than air-insulated, while environmentally-friendly gas-insulated is lower
than SFg-insulated 8%-12.5%; a simplified method is used by the comparison and analysis of the two main stages and constituted
material of the product, and points out that the CFP during the raw material acquisition and product use stage are basically
determined by the product design, and also the CFP of the product, therefore the product design needs to balance and optimize
these two main stages in order to reduce the CFP; and also pointed out that the material efficiency of domestic products still needs
to be improved, furthermore it is necessary to better compare, evaluate and select products through CFP, which requires the
establishment of a relatively unified CFP evaluation model which complied with appendix B of GB/T 24067—2024.
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Tablel Data of cradle-to-gate CFP - A company kgCO,e
ZH KYN28A N2X SFg N2X N,
BE 2624 27574 27514
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Table 2 Data of product constituent material kg
RSy SER | WA | W | A | bR | BRL | ERIR | BOE | MR | SRR | HiAt
KYN28A | 8240 | 613.7 | 1028 | 4.1 6.1 6.6 81.5 0.9 2.1 0.0 6.2
N2X SF6 | 631.3 | 412.0 | 161.0 | 11.8 2.5 18.9 16.2 1.2 13 13 51
N2X N2 630.0 4120 | 161.0 | 11.8 25 18.9 16.2 1.2 13 0.0 51
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Table 3 Data of cradle-to-grave CFP-B company kg CO.e
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Fig. 6 Comparison of product constituent material -B company
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Table 4 Data of product constituent material-B company kg
Xinghao | SER | 8 | W6 | B | JHMtERE | 2R BRI | ERR | BRR | 288 | SRR | HiAt
ZS1 805.0 584.85 | 82.21 | 4.34 5.86 38.04 78.53 198 | 3.52 0.0 5.65
ZX0 508.8 | 403.50 | 56.80 | 8.80 3.00 15.10 12.80 0.00 | 0.00 24 4.20
ZX0 Air 506.6 | 403.50 | 56.80 | 8.80 3.00 15.10 12.80 0.00 | 0.00 0.0 4.20
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Fig. 7 Comparison of the main stages CFP —A, B company
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Table 5 Background information of CFP assessment-B company
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Table 6 Unified CFP of product use stage-A, B company kg COze
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Fig. 8 Comparison of product main constituent material-A,B company
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Table 7 Data of product main constituent material-A,B company kg

ZH KYN28A N2X SFs N2X N, Zs1 ZX0 Air ZX0

HER 824.0 631.5 630.0 805.00 506.6 508.8

ARFA 613.7 412.0 412.0 584.85 403.5 403.5

503 i I 102.8 161.0 161.0 82.21 56.8 56.8
2y 41 11.8 11.8 434 8.8 8.8

AP HE 81.5 16.2 16.2 78.53 12.8 12.8
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