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Analysis of the dual-mode high-density prefabricated optical cable for outdoor installation
line protection in smart substation
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Abstract: When outdoor installation line protection devices communicate with other devices in the plug-and-play smart
substation, transmitting single-mode and multi-mode optical signals should be at the same optical interface, and then a
high-density prefabricated dual-mode (single-mode and multi-mode) optical cable with reliable performance and fast
connection is designed. The prefabricated optical cable can be used in harsh weather for a long period. The optical fiber
connector has the characteristics of low insertion loss and high return loss. This prefabricated optical cable overcomes the
problems of single optical transmission and unreliable performance of existing prefabricated fiber optic cable, and
improves the efficiency and reliability of optical connection. The test and verification of the dual-mode prefabricated
optical cable show that it has excellent performance and achieves the expected goal.
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Table 1 Insertion loss comparison of different slope angles

of optical fiber connector MT ferrule
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Wifh al(°) oA Logsm)/ oA Loomy/

(£=0.002) dB (£=0.01) dB

0 0 0 0 0

0.1 0.001 5 0.006 0.000 3 0.000 5
02 0.006 1 0.023 0.001 2 0.002
03 0.013 7 0.051 0.002 7 0.004
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0.5 0.038 0.143 0.007 6 0.012

0.8 0.097 0.376 0.019 0.03
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Fig. 3 Theoretical curve of end surface slope angle and

return loss of high-density MT ferrule
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mode) high-density prefabricated optical cable plug assembly
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multi-mode) high-density prefabricated optical
cable and its high-protection shell
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Table 2 Experimental data of insertion loss and return

loss of optical fiber connector link

HLf ISR/ AB [F] P #5FE/dB
e 850 1300 1310 1550 1310 1550
MMI 0.65 0.66 066 0.8 - —
MM2 058 059  0.60 063 - —
MM3 059 059 059 063 - —
MM4 075 076 078  0.80 - —
MM5 079 080 080 083 - —
MM6 062 064  0.64 065 - —
MM7 055 055 055 057 - —
MM8 082 083 083 085 - —
MM9 074 076 076  0.78 - —
MMIO 062 063 063 065 - —
MMIl 052 053 054 056 - —
MMI2 048 049 049 053 - —
SM1 091 094 095 098  —60.66 -59.14
SM2 0.84 085 085 087  -58.67 -57.88
SM3 071 072 072 074 5511 -54.73
SM4 066 0.66 067 0.69  —54.37 -53.81
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