B 9B B Bd )81 3 5 IR Vol. 49 No. 1

2026 4E 1 A Journal of Time and Frequency Jan. ,2026

SIS A, s L, A5 P R DR N R B K LT ] I RIS 2741, 2026, 49 (1) : 90-98.

P EREERTAR R R

WP FEAL RN LA Nam,
e L

Lo EB B E R L, % 7106005
2. B () 35 o Ko N FH L SR G = (P RSB L P % 710600
3. T E B EBE KA, LT 100049

FEE N 20 #4270 K0 3262 TARF“T ZAVARI G S 4 E AR A%, 8 S sk %
Wo—N— Ak F T R A, & B0 KRR AT R KA B se Z I T ALK, #nuiET
BERKEBENBERGEARTE  BESGHER HALEEKRKAAL, 22080 L RHEY
(1972—1986 5F) . B2 ) 3262 TAZ, & BPL K kK&, AP T E 1 ps, BAAB R TG,
KA IB A (19942009 ) :1994 FH R KT =57 2 %, FILH FALALRR /32009 5
A BPL 6 AR KZ, AL W BAT L LE4h, BEIAHMQISFELS) . BRXHA A
CEAEER AR AR BT RERNESBR AR - FTHRA PP ENHER ] ps BAZ
100 ns, PEHKEBZRNEAREAT RV ZAL "SR, ARG A5 EHMRET A £
EEZS SR LB AN

K4 Kok at ;3262 T BPL; kT =%, % =

DOIT:10. 13875/j. issn. 1674-0637. 2026-01-0090-09

Development of longwave time service technology in China

YANG Chao-zhong'***, LI Shi-feng***,LIANG Fan',SHI Zhi-wei',
HU Zhao-peng"** HUA Yu'*, LI Xiao-hui'*"

1. National Time Service Center,Chinese Academy of Sciences,Xi’an 710600, China;
2. Key Laboratory of Time Reference and Applications,Chinese Academy of Sciences,Xi’an 710600 ,China;
3. University of Chinese Academy of Sciences,Beijing 100049, China
Abstract: From the 3262 Project in the 1970s to the “High-Precision Ground-based Timing System” in
the 13th Five-Year Plan,China’s long-wave time service technology has achieved leapfrog development—
evolving from imitation to global leadership—by steadfastly resolving one bottleneck issue after another.
This study outlines the development trajectory of China’s long-wave time service technology,focusing on
the construction of stations, technological breakthroughs,and system upgrades. It contains three stages:
The Period of Independent Breakthrough (1972—1986): The “3262 Project” was launched, and the BPL
long-wave time service station was completed,with user timing accuracy of 1 ps,filling the domestic gap.
The Period of System Expansion(1994-—2009) : The “Changhe-11" system was completed in 1994, realizing

offshore navigation and positioning capabilities; the modernization of the BPL station was completed in
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2009, enabling it to provide enhanced Loran (el.oran) services. International Leadership Period (2018 to

Present) : The national deployment of the “High-Precision Ground-based Timing System” has further

improved user timing accuracy from 1 ps to 100 ns through long-wave time service differential technology.

China’ s long-wave time service technology has achieved a leap from microseconds to nanoseconds,

providing an autonomous and controllable time reference for national defense security and cutting-edge

scientific research.

Keywords:long-wave time service; 3262 Project; BPL ; Changhe-11; Loran
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