2026 4F 5 4 1
B 256 W)

ot aE {5 BF 5T
STUDY ON OPTICAL COMMUNICATIONS

2026. 08
(Sum. No. 256)

doi: 10. 13756/j. gtxyj. 2026. 240280. HIBTERAE MNLEFR AR
XL R, PR , 56 . I I 25 49l 55 B 48 115 5 2 AR SR 7 2 L], S E0EoE , 2026(4):157—163.
LiuJ, ZhuY Y, SunY X, etal. Power Grid Frame Structure Business Data Pointer Signal Synchronization Transmission Scheme[J].

Study on Optical Communications, 2026(4):157—163.

H i &5 k2 Mk 55 B i A 5 Il 26 e b 7 %

x| ZLRERIFER,EERL R OBRLCAMAELE OB, Amis
(1. BR & AA RS BEAE SN, % 100032; 2. KIRBAHBH AR, KX 430205)

BE MBI H R e RAEH R BIGRK L SHENLERBEER, TR B ERNEERRELERRGUPIE, LF
i8R AL 4 AR (FSK) 86 7 R, - B T —FAKEH 3269 B F 20548 & (SDH) WA i 7 2 L7 i 148 B W K35 5% 8 4% e 09 45 41
155 m g L AR E AR F RS, B b Delta-Sigma 4 (DSM) E A b e F25 B 25 LHFHEHFET & mit
FR T HHr, R AR LS IBIEST R, AN E Nk A #5415 (4 RYAERL T FSK A% 6 & o
ET, 45T AN RAE(BER)K T @2 4 (FEC) R RITRE TSR FRESRLELST R ADEEILA
0.06, LB 3 R AL 1T FR 122k I 29 4 9 dB, stk 442 5 3% s 09 20 AR MALA 0. 1 dB, 42 13 480058 B AR =T vAE A 17 5] e 443
FAERYLFRET—AATFSKAHNWKARESAT AR FTE, 3B ERAETHRARETEARERANET S
DSM # L AR FRET 5 LEHRERXRFETR T EH ,BKT ©WAEE TR 324 T & h M &R E,

KR B B4 ML 18415 5 A 42 4% Delta-Sigma 8 %) ; 1B 3 A& M)

hE 4SS TNI29 MERARERD A

Power Grid Frame Structure Business Data Pointer Signal Synchronization

Transmission Scheme
LIU Jun', ZHU Yanyuan', SUN Yuxiao', LI Bozhong', XU Jian?, YU Jiekui’, TAN Man?’, HUANG Liyan*
(1. State Grid Information & Telecommunication Co. Ltd. , Beijing 100032, China;
2. Accelink Technologies Co. Ltd. , Wuhan 430205, China)

Abstract: [ Objective] This paper deals with the challenge of rising transmission loads and latency sensitivity in the new power
grid, necessitating faster communication network speeds. [MethodsJA low-latency Synchronous Digital Hierarchy (SDH) frame
transmission scheme is proposed by Frequency Shift Keying(FSK) modulation. At the transmitter of the grid, the pointer signal is
converted from amplitude modulation to frequency modulation, and then from Delta-Sigma Modulation(DSM) to a small-ampli-
tude digital signal, which is superimposed with the payload digital signal for synchronous transmission. At the receiver side, the
weak pointer signal is obtained using oversampling quadrature detection while directly receiving the payload signal. [Results]Un-
der the superposition scheme based on FSK modulation, the pointer signal is detected at the receiver when the Bit Error Rate
(BER) is lower than the threshold of the Forward Error Correction (FEC) technique. The minimum amplitude ratio of the re-
quired digital signal and the service signal is 0. 06. At this time, the signal-to-noise ratio to satisfy the BER threshold is about
9 dB, and the power cost to the service signal is only 0. 1 dB, which makes the service signal at the receiving end also accurately
recognized. [ Conclusion Y This paper proposed a pointer signal co-transmission scheme based on FSK modulation. By converting
the pointer signal into a frequency modulated signal and then converting it into a digital signal by DSM, it is directly superimposed
on the traffic signal for co-transmission. This scheme reduces the feedback latency and improves the control efficiency of the elec-
tric power communication network.
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Table 1 Technical points and beneficial effects or limitations of each pointer and service signal overlay transmission scheme
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Figure 2 Flowchart of synchronized transmission scheme
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Figure 3 Schematic diagram of pointer signals and frequency modulated signals
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Figure 4  Simulation principle block diagram
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Figure 6 Schematic of the mixed signal spectrum and amplification at the centre of the direct stacking scheme
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