




•

•

•

•

•

       

                  

                  

     

                  

     

      

                

      

                

               

                 







Local Breaker Currents





•

•

87L DIFF GPS FAIL

87L DIFF BLOCKED

1 sec
Timer 1

0 sec

87L DIFF BLOCKED

BLOCK 87L (VO1)

100 ms
Timer 2

0 ms

ANDANDAND
48

87L DIFF 1 TIME CHNG

ANDANDAND
50

87L DIFF GPS FAIL

OROROR
51

52

R

SSS

RR

87L DIFF GPS FAIL
53

54

ANDANDAND
55

87L DIFF 2 TIME CHNG

OROROR
56



•

•

•

87L DIFF GPS FAIL BLOCK 87L (VO3)

10 sec
Timer 3

0 sec



•

•

•

•

87L DIFF 1 MAX ASYM

87L DIFF GPS FAIL
57

58

ANDANDAND
59

87L DIFF GPS FAIL

OROROR
60

87L DIFF 1 MAX ASYM
100 ms

Timer 4
0 ms

61

R

SSS

RR
GPS ON - SET GRP 2 (VO4)



•

•



•

•

•

•






	Title Slides
	Slide 1: Securing line differential on multiplexed communication  channels
	Slide 2: Introduction
	Slide 3: Introduction
	Slide 4: Introduction
	Slide 5: Challenges for Line Differential Protection Using Multiplexed Fiber Communications Channels
	Slide 6: 87L Line Protection Operation Due to Excessive Channel Asymmetry
	Slide 7: Methods of Securing Line Differential Protection Using Multiplexed Communication Channels
	Slide 8: Methods of Securing Line Differential Protection Using Multiplexed Communication Channels
	Slide 9: Methods of Securing Line Differential Protection Using Multiplexed Communication Channels
	Slide 10: Methods of Securing Line Differential Protection Using Multiplexed Communication Channels
	Slide 11: Methods of Securing Line Differential Protection Using Multiplexed Communication Channels
	Slide 12: Additional Items for Consideration
	Slide 13: Conclusions
	Slide 14: QUESTIONS ?


