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Research Progress of Optical Fiber Sensing Technology in
Power Equipment Monitoring
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Abstract: Optical fiber sensing technology has the advantages of anti-electromagnetic interference, small volume,
multiplexing, etc. Intelligent on-line monitoring for power equipment by optical fiber sensing technology has
become a new trend of power grid development. In this paper, the research progress of several optical fiber sensing
technologies in the field of power equipment monitoring were reviewed, including fiber grating sensing
technology, scattering distributed optical fiber sensing technology, fluorescent optical fiber sensing technology, and
interferometric optical fiber sensing technology. From the aspects of temperature monitoring, strain monitoring,
partial discharge monitoring, fiber-optic current sensor, pollution monitoring, and hydrogen monitoring, the
application as well as the advantages and disadvantages of different sensing technologies in different power
equipment were explained. At last, the development direction of the engineering and networking application of
optical fiber sensing technology was proposed.

Key words: optical fiber sensing; electric equipment; on-line monitoring

0 3= COPGW )% H1 J Rk 45 052 0 9 £F A BB A

T T AR AR 20 M B AR B A U T8 75 A
KRR L R e 7 AT 06 v B I B
ZHEME - RV AL BRILZ AN LT B A4

Y5 HHA:2020-11-06  1&[E HHEA:2020-12-22

E€UE:  EE AR EEEEHBTE (5207717D

TEB BN FE 5 (1996-) , 53 (U, I P N, Al 4R, FE
T e 45 PR A8 25 W I K T 7 s JBAS AR - EREC1976-), & CBUED , 1
PRSI, BB 18 1, BN A WL 2R R R 7 v
Wt.

SLF T R GE R A TR AR . 240k,
WAL TT e T KB 6 21 A% R AE 28 M WL 7 %
#IRA T AR IF e Ja A B AT Iid =%

AR SR AN R SRR 1R Ol 21 A I A5 EAT Tl ZE A 4
S AL P2 B 00 7 A% 0 JR) S TR M e £ LU
e I i R AR I 55 7 T R HEL B RO AT
P IREAR 1 B R e BEAT 4zl 40 #r » B £ 4%
JERBOARAE L 7 6 0 At — 20 TR A0 N
RIETT I o



2 B 5155 AR IEREORAE FL 6 I USRI 7 3k

@Rl 2021,54(10)

1 A ERER

TR R GuiE s RS AR T B
R 1) AR A B T DA R S £ R, R S B L
AR R 7 TE R L IR LR R RS L
Rl E 2 F0 00
1.1 e R A

FeIE R IR 4 B A B ON S B0 4T A B
Fet (FBG) B, Sl Js 5 6w DA AR iz 4 98 4 Ay o
ORI &, D s,

Ay = 2001 ¢))

D 2 A AT R B K 3 A2 TG LR 45385 1 2T
U3 A R CEF M 3

J AR BN 7 5] JE FR O £F B A R 46 2 5 E0k
Mt A A R AR 38O RN 2 A3 AT R %
N B8 AN S 7 (AR A T AR Ak 5 I B A A I AR K
SAF A R AR, SRR AR 2 5 B n, B IR 1) 2
AT AR B 4T B R AR K A, e . BT,
BRI M AL 38 I A b 0  l  pl A
SR B 9 B A 92 D0 2% A JE LK A P 0 % A D %o
FERER AR
1.2 HSBEIHARFEBRREAR

J6EF 1 B 3 AL 4 5 R (Rayleigh) BT A
H I (Brillouin) HUH PA K F7 2 (Raman) §UH - Fi £l
PR SF S B8 E BS O S  E 3 e £ R B AR RE R AT I
R e 5 A7, J T Bl R SO B AR 1 o 3 s S
(OTDR) A& f - I F 1) B B 43 A SO 47 15 8 s
A 5L I PSR 2 A P R S o R g AR R 88 UK
A S E N AR R B ) (DB 0 3 T A L K A
{00 B3 78 23 A P R AR 4 B A B IH I U
TH(BOTDR)  #ii HLIH 5 45 73 H7 4% (BOTDA) F1 Aii B
PHA I 43 BT A (BOFDA) v 2 BIUS 0 2 JF 38 1k %
b, S5 = B PO B o A U R G R
P75 I 5 5 56 1 (ROTDR) , H A % £F vy 8 8
S %o T P UK (P R I T
1.3 RARAFEBEA

W I6IHEF R F (5 et R 52 B HOR 6 FR S
S A R R e AE S, R BEOR g R S R A
T¢I F5 Ay S U A BRI L AT S E B 1 SR
JRC R A R B M o R SRR R RO A 1
WOEAELF L R 5O0E 5, il Bk (S
FIEREAT O B e, TS R UG 5 AT 4 b Ab EE
TE U P55 M 0 e gt AT D 2 5 M A W oy 2 U P
R BRS¢ ' A% WEAE 3B 6 WURh I T 46 3 sk, 1T 4R

WA 7 i Al EBCR T 00 A A P i B
14 FHBEAFERREAR

TR G AL B O IE K ROLE MG &
I S 75 G R DN B O IO B R A 2 2 i
NI A R G AL RN R BT A R A
Ak, 38 3 6T S AE A7 et I B AT S H AR A R
HHT T B0 4 32 B8 T H 77 3% 4 R B s L i)
DA A AR SRS o BT I RO R T B0k
JRTBU™ A R PR S S AR OGN R 5 R
D5 % T 3 B8 Ik vk i 5 A REKE H RS S R R
ROCHIALAE S o RAE TR, FW AL T DLy
N B v IR b (Michelson) - 3 Y | 5 35 — 3§ 48 /R
(Mach-Zehnder, M-Z) ¥ ! | 38 4% 4% 72 (Sagnac) T
V5 F3L 3 (Fabry-Perot, F-P) T35 711,

2 SR RER TR IR & i U RY
Rz F

2.1 REIEW

B RENRENEEZT S BRERER
AMEREENRS 2 —. BB &N
T FEAS BRI 77 & & s AT IR L & W ) RGiAE
2 I (AR AT AR R e IR T 3 S T
Aoy A R R o I M A e A
T FRE B R 5 56 s IR R M N, = R R M W L g
WA I AU AL, B AR R AR SR T AR
B3k | T I 2% 2 5 40 A 2 B I I 4R SRR L O
B3 A7 G LT AL A% AT W, 32 22 FH T e 2R
5L 1 A T A
2,11 R XGEE M

(DA E2S

1996 4=, T E HAMMON 5" 56 21475 437 4% e it
AL AN RV LR w4 & 2, 0
ZAP B A AR e 2% G641 5 G RE (1) 38 AL P A AR A
AN AR SEI T SR R P W . {H T A A
BINAAAE, oMl 5 Sed 2 [R] #4438 2503 1 i vk
M UERAIE , 95440 7 1% 77 2 LE 22 M I AN A2 IR 930 T
Aeo ANET IR SR AU & G N A TP B I, X8
AN ECOIE T R A A R SRIE L2 KO
N BT AR R 2R S 2 H G 2 %07 sULRIIE T A R
(T IR 2801, 5 SR 3R I 2 A SR SI I ik 58 0 A A
ALK +0.5°C o BeAb, S WE AR i 2% il IR
Y1 Jiang ST TR B+ RSk B R A,
VAR, T TR Sk R N JR I, i 30 A0 T30 11, 7



g HE 2021,54(10)

A B 5 AT AR IREORAE HL ) M AU T 7 3k P 3

AR BRI T, [ 58 1 A% 88 H AR IEZE I 25 il
55 R Sk 0 SR B R A Ak, B v T 7 2 N ) o
HTE -

Bl +FWIRLFBG fE RS H R EE
Fig.1 Structure diagram of FBG sensor

package with cross probe
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Fig.2 Schematic diagram of temperature measurement of

fiber grating attached to wire
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Fig.3 Schematic diagram of temperature measurement of

VL)

fiber embedded in equipment
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Fig.4 Schematic diagram of online monitoring for

overhead lines by FBG and BOTDR sensing systems
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Tab.1 Comparison of different optical fiber sensors used for temperature monitoring
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Fig.5 Schematic diagram of optical fiber grating sensing

system for monitoring transmission line
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Fig.6 Schematic diagram of optical fiber grating sensing

encapsulated in "S" structure
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Fig.7 Schematic diagram of the distributed optical fiber

layout scheme inside the transformer
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with reflective structure
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