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Experimentation and research of optical fiber channel to the line differential protection PSL 603U
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Abstract: The used optical fiber channel test system and protective relaying devices are well tested. Then, all the abnormities,
including exorbitant error code rate, channel delay, channel stoppage, channel self loop, channel cross and so on, are simulated to test
the line differential protection, then detailed test results are provided. The results show that the used test system and all the protective
relaying devices are in normal state, that the action of PSL 603U can meet the need of correlative standards with exorbitant error code
rate and channel delay, and that the alarm of the tested devices can be sent correctly in other abnormal states.
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Tab.1 Apparatus used in the test
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Tab.2 Test results for code error generator

IS E | RSAL | BT | W /s | DAL A
1.0E-7 301 3.013E+9 1473 1.002E-7
1.0E-6 1417 1.417E+9 693 1.000E-6
1.0E-5 85945 | 8.604E+9 4200 1.000E-5
1.0E-4 21809 | 2.195E+9 1064 9.999E-5
1.0E-3 2.875E+6 | 2.928E+9 1410 9.990E-4
1.0E-2 1.825E+7 | 1.845E+9 900 9.901E-3
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Fig.1 Transmission line system model
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Fig.2 Channel test system
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Fig.3 Incept precision test system
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Tab.3 Test result about channel alarm
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Fig.4 Figure of closed self loop
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Tab.4 Test result of closed self loop
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Tab.5 Test result of channel delay
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WEEN/ms | Wi il/ms | 15 {f/ms

1 1 1.412 0.998 2

2 3 3410 2.996 4

3 5 5.406 4.992 8

4 10 10.407 9.993 7

5 15 15.407 14.993 7
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Tab.6 Test result of channel code error

A S )
R | AR | fRe | e |
1 1.0E-7 2 2 55
2 1.0E-6 22 23 25
3 1.0E-5 223 234 15
4 1.0E-4 2238 2325 10
5 1.0E-3 22 425 23273 2
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Tab.7 Test result of line protective relaying with one-

directional channel code error
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Tab.8 Test result of line protective relaying with both
directional channel code error
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Tab.9 Test result of line protective relaying with one-directional

channel delay
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Tab.10 Test result of line protective relaying with both

directional channel delay

TWE SN 603U ZY{EMSTA] / ms
P

XFFRAERT / ms M il N ]
1 1 17.50 19.69
2 3 20.63 22.19
3 5 22.81 23.75
4 10 27.81 27.81
5 13 30.62 30.62
6 15 31.56 31.56
7 16 34.06 34.06
8 17 33.13 33.13
9 18 34.69 37.50
10 19 36.25 36.25
11 19.5 / /
12 20.0 / /
13 20.5 / /
14 21.0 / /
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