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　　【摘要】　YT F (S) - 500型远方跳闸信号传输装置是在吸收西门子公司 SW T - 500F6远

方保护信号音频传输装置及 ESB 500电力线复用载波机先进技术基础上,研制而成的新一代

的远方跳闸装置。该装置与目前国内的远方跳闸信号传输装置不同,它能够同时传输两个相互

独立系统的远方跳闸信号。该系统与复用保护系统的专用方式相比具有更高的安全性和可靠

性。它采用了西门子公司专利技术:键控移频 F6调制技术以及脉冲噪声抑制技术。使该装置

的安全性和可靠性得到了极大保证。

【关键词】　远方跳闸　安全性　可靠性　键控移频

引言

电力系统发生故障时,为了保证系统的稳定运行往往要进行远方切机、远方电气制动、远

方切负荷和远方调相改发电等实时操作,这种操作方式往往要用远方跳闸信号传输装置来完

成。目前,西方发达国家远方跳闸信号的传输多采用复用电力线载波的方式,这种运行方式比

较经济,不仅可以节省设备,而且可以解决电力系统频带日益拥挤的问题。另外,可以借助于光

纤、微波、音频电缆等通道,用音频保护信号传输设备来传输远方跳闸信号。尽管如此,由于专

用型远方跳闸信号传输装置有更高的安全性和可靠性,因此,在国内电力系统中,仍作为一种

主要的保护方式,得到了广泛应用。

远方跳闸作为一种直跳式保护方式与允许和闭锁式相比要求有更高的安全性。因此,在远

方跳闸信号的接收端往往要增加故障启动元件来提高安全性。目前,许昌继电器研究所已成功

地研制出微机型故障启动装置,已成为远方跳闸装置的理想搭档。

图 1　YT F- 500原理框图

1　YT F (S) - 500总体构成

YT F (S) - 500型机分为发信机 YT F- 500和收信机 YT S- 500两个部分,分别安装于线

路两侧,其原理框图见图 1,图 3。
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平时无跳闸信号命令输入时,发信装置发送低功率的监频信号 f G = f 0 - 1. 5kH z (f 0为工作频

率) ,当有跳闸信号命令输入时,以满功率发送相应的跳闸信号频率。

系统 É 对应的跳闸信号频率: f 1 = f 0 + 1. 5kH z

系统 Ê 对应的跳闸信号频率: f 2 = f 0 - 0. 5kH z

系统 É + Ê 对应的跳闸信号频率: f 3 = f 0 + 0. 5kH z

图 2　工作频带内频谱安排

其 4kH z带宽内频谱安排见图 2。

　　接收装置从通道上接收到的高频信号,通

过隔离、滤波、解调, 从中频带通滤波器取出中

频信号。然后送入“信号判别”组件进行放大和

限幅, 以及信号处理并经“信号解码”组件解

码,输出相应的跳闸命令信号。

2　YT F (S) - 500技术特点分析

211　本装置采用西门子专利技术: F6 键控移

频调制技术

平时通道中只传输低功率的监频信号频率。监频信号不仅实现对通道及设备的连续监视,

而且还作为命令输出的闭锁信号,只要监频信号存在就不会有跳闸命令信号输出。通道中每次

只能发送 4kH z带宽内四种信号 (f G、f 1、f 2、f 3) 中的一种信号频率,因此这种调制方式也叫“四

出一”方式。

这种工作方式可以充分地利用发送机的发送功率,通过提升功率来提高跳闸信号的传输

能力,增加可靠性。

图 3　YT F- 500原理框图

212　由于采用了编码技术,不仅实现了多命令信号的传输,而且使命令信号传输的可靠性和

安全性有更进一步的提高。

213　各种信号的产生,靠内部代码控制分频器分频、经D öA 转换、低通滤波器滤波产生。因而
有频率精度高,可靠性高、移频转换速度快等优点。其原理方框图见图 4。

214　发信装置功放电路由电源 PS2单独供电,功率提升时对其它供电回路无影响,增加了发

信装置的可靠性。

215　平时通道中传送+ 34dBm 的监频信号,当传输跳闸信号时,功率提升到+ 43dBm ,能适

应于各电压等级线路运行的需要。

216　跳闸信号传输时间不大于 20m s。

217　采用了西门子技术制造的滤波器,保证了并机运行的要求。
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图 4　信号变换原理框图

218　接收支路采用了西门子公司 SW T 500F6音频保护设备中的脉冲噪声抑制技术,提高了

装置的安全性。主要体现在“信号判别”组件 (见图 5) ,它包括以下几个方面:

(1) 采用了 1AM B 抗脉冲噪声技术: 即在传送键控移频信号的情况下,通过宽带滤波、限

幅再进行窄带滤波,可以对脉冲干扰进行有效地抑制。

(2) 采用了导频闭锁回路。当有导频信号存在时,将闭锁命令出口,防止误跳闸。

(3) 采用了信噪比闭锁措施,当噪声检测电路检测到的信号噪声达到一定程度时,将闭锁

跳闸出口。

(4) 采用“四出一”编码检测电路,当包络检波器同时有两个或两个以上高电平信号出现

时,将闭锁跳闸出口。

(5) 收信回路加入延时回路。在突发或间断出现的短暂干扰出现时,由于延时回路来不及

动作,不会造成误输出,提高安全性。

图 5　信号判别原理框图

219　接收机设置接收逻辑回路。当监视信号消失 10m s内,如果无跳闸信号到来,将闭锁跳闸

输出,并给出告警信号。

2110　设置了完善的监视回路,当电平异常、通道异常、电源电压异常或消失时能及时给出告

警信号,并闭锁跳闸出口。 (下转 38页)
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计的产品必须运行在极其恶劣的环境中, 对接口的抗干扰性能有非常严格的要求, 对通信功

能又提出了更高的要求, 因此平台的设计思想被用于第三代产品。面向对象的设计是在标准

化的软、硬件平台上实现的, 其在就地控制、通信能力, 操作员界面及远方控制功能等方面

有了巨大发展。数字信号处理技术、非挥发性存储器、表面安装技术、高速的通信总线、光

纤技术等新技术都被应用在硬件平台。

本文所提的新一代故障录波监测系统, 在标准化的软、硬件平台基础上, 采用面向对象

的设计思想, 使上面这些设计方法和新技术得到充分的体现和应用。

6　总结

　　工业 PC 以其丰富的硬件及软件资源, 深入人心的影响力与震憾力, 影响着工业测控系统

的发展, 工业 PC 市场以每年不低于二位数的速率快速增长, 被行家看好会当作热门的自动化

产品, 尤其在数据采集ö控制市场占主导地位, 借助于局域网 (LAN ) 可实现更大规模的分布

式控制系统。随着这一故障录波监测系统的开发及工控机软、硬件价格的降低, 可以推出系

列化故障录波产品, 如仿照集散型控制系统设计方法, 开发出容量更大的故障录波监测系统,

满足更大规模变电站的要求。
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3　结束语

从以上的分析看, 该装置在总体设计和电路方面采用了许多新技术新原理。因而该装置

具有很高的安全性和可靠性, 完全能够满足电力系统远方跳闸的需要, 它将为电力系统继电

保护和安全自动装置提供更新的换代产品。
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CON T EN T S AND AB STRA CT S (Part ia l)
THEO RET ICAL S TUD Y AND APPL ICAT ION

The Inf luence of Reclosing In stan t to CCT Y uan Y uchun , Zhang Baohui(4)⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯
T he crit ical clearing tim e (CCT ) is defined as a given m ax perm issib le du rat ion of fau lt befo re pow er system
lo sses its stab ility. In general, CCT regards fau lt locat ion, fau lt type and system structu re befo re and after
fau lt. Fo r a given fau lt the ex ten t of the CCT is decided on the stab le region of the system under the fau lt. It
is indicated from analysis on the transien t energy function of the system after reclo sing, that the reclo sing can
decrease the transien t energy of the system. If the transien t energy is decreased to less than that w hen no t re2
clo sing, the reclo sing can imp rove the system ‘s atab ility. It is indicated from calcu lat ion, fo r the fau lt a t w h ich
the system w ill lo ss its stab ility under the second sw ing, the reclo sing is ab le to heigh ten the w ith standing ca2
pacity of the system to the fau lt. Comparing w ith that w hen no t reclo sing, the CCT of the fau lt increases im 2
po rtan t ly.
Keywords: R eclo sing　CCT
Node Voltage Ana lysisM ethod of Fault on Para llel D ouble Tran sm ission L ines with M ulti_ Branches

Zhang X iaoyou, Cao Y ij iang (7)⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯
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A n algo rithm w h ich uses ou tpu t of the Fourier filter to m easu re pow er system frequency is p resen ted. T he al2
go rithm adop ts a simp lified p rocessing mode to elim inate the influence of differen t amp litude gain s of sine and
co sine filters and thus decreases calcu lat ion and responsing tim e. Sim u lat ion resu lt show s that the algo rithm
doesn’t suffer from vo ltage zero- cro ss- po in t and has a h igher m easu ring accu racy.
Keywords: F requency　F requency m easu rem en t　Pow er system
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Huang Chun et a l (14)⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯
A new algo rithm of m icrop rocesso r- based transfo rm er differen t ia l p ro tect ion w h ich uses a p rincip le of cro ss
phase angle m ethod is p resen ted. T he algo rithm can reliab ly discrim inate in ternal and ex ternal fau lts of trans2
fo rm er and featu res less in ternal m emo ry occup ied, less calcu lat ions and sho rter response t im e to fau lt.
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A circu itry design schem e w h ich can fast acqu ire p reöpo st fau lt data to ensu re the real- t im e of stab ility su2
perviso ry con tro l is p resen ted th rough the analysis on data requ irem en t of stab ility supervision con tro l of
pow er system and the availab ility of ex ist ing devices.
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Zhang Tao et a l (23)⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯
A new type of m icrop rocesso r- based device based on - the- spo t is in troduced. T he device deals w ith the
vo ltage of busbar and the cu rren t of transm ission lines w h ich are connected to the device. T he device detects
type of fau lt by m eans of the vo ltage and cu rren t and trip s generato rs acco rding to the set t ings. T he hardw are
and softw are of the device are m ain iy described. Today, the device is app lied in Dongfeng substat ion,M eihe
substat ion, H adaw an substat ion and Fengm an hydropow er p lan t of Fengbai pow er system.
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YT F (S) - 500 remo te trip signal transm ission device is a new generat ion of remo te tripp ing device w h ich is
developed basing on the advanced techno logy of SW T - 500F6 telep ro tect ion signal audio transm ission device
and ESB 500 pow er line carrier of Siem ens company. D iffering w ith o ther remo te tripp ing signal transm ission
devices in Ch ina, the device can sim u ltaneously transm it the remo te tripp ing signals of tw o independen t sys2
tem s. It has h igher safety and reliab ility than that of o ther devices, because it adop ts the paten t techn iques of
Siem ens company, the keyed frequence- sh ift F6 modu lat ion techn ique and the pu lse no ise restra in t tech2
n ique.
Keywords: R emo te trip　Safety　R eliab ility　Keyed frequence- sh ift
D evelopm en t of IC- Based Com plete Protection Suitable for Small or M iddle Sca le Hydro (Thermal) Power
Sta tion s Zhang Dawe i et a l (30)⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯
A n IC- based p ro tect ive device w h ich is su itab le fo r the sm all o r m iddle scale hydro (therm al)pow er sta t ions
w ith the single generato r capacity no t mo re than 50MW and the ou tgo ing vo ltage no t h igher than 35kV is in2
t roduced. T he device uses digita l dial set t ing and its m ain p ro tect ive un it is equ ipped w ith elem en t failu re lock2
ing circu it. So it has h igher reliab ility and flex ib ility.
Keywords: P ro tect ion　digita l set t ing　 IC- based　Sm all and m iddle- scale hydro (therm al)p row er sta t ions
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Curren t Sta te of fault Recorder and D iscussion on New Schem Su Hongxun et a l (33)⋯⋯⋯⋯⋯⋯⋯⋯⋯
T he m ain functions and impo rtan t featu res of the new generat ion of com bined fau lt reco rder and mon ito r de2
vice w h ich is set up on IPC techn ique, LAN techn ique and comm unicat ion techn ique are described in view of
the sho rtcom ings of fau lt reco rder in Ch ina.
Keywords: Fau lt reco rder　H armon ic analysis　O n- line data analysis　 IPC　LAN
D iscussion on the M alopera tion Cause of HF Block ing Type Protection Zhang Keyuan et a l (39)⋯⋯⋯⋯⋯
T he influence of 150H z line- frequence componen t w h ich com es in to the transceiver of H F p ro tect ion via H F
channel is analyzed. Com bined w ith the analysis on the in terrup ted w aves of receiver‘s H F signal reco rded at
tw o fau lts, the judgem en t is given that the m aloperat ion resu lts from the 50H z line - frequence componen t
w h ich com es in to the H F ou tpu t circu it of the transceiver w hen the H F channel is no t grounded w ell. T h is pa2
per p resen ts a m ethod of restrict ing the line- frequency componen t and suggests to verify the co rrectness of
the analysis by farther sim u lat ion com bined w ith site experience.
Keywords: R eceiving in terrup t 　H F channel　H F transfo rm er satu rat ion　L in - frequency componen t　
Ground po ten tia l rise

EXPER IENC E EXCHANG E
THR D istance Protection Appl ied in Dayawan Nuclear Power Sta tion Zhang Huagui(45)⋯⋯⋯⋯⋯⋯⋯⋯
Fo r the connections of 500kV one- and- a- half CB s, line p ro tect ion is equ ipped acco rding to line layou t and
operates to tw o CB s. T he availab le distance p ro tect ions can be selected from dom estic CKJ - 1, L Z96 and
RA ZFE of ABB company, 7SL 32 of Siem ens company, TL S of GE company, and THR of R eyro lle company,
etc . T he THR distance p ro tect ion used on the D ayaw an nuclear pow er sta t ion to Zengcheng 500kV line is in2
t roduced.
Keywords: Stat ic type　D istance p ro tect ion　Sw ing b lock ing
Analysis and Coun term easure of Anomaly in Con trol C ircuit Y u Junfeng et a l (49)⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯
T he anom aly of con tro l circu it is carefu lly analyzed in th ree aspects and the detailed so lu t ion is p resen ted bas2
ing on som e typ ical examp les.
Keywords: Con tro l circu it　CB　T ripp roof relay　System reliab ility

REL IAB IL ITY RES EARCH

Study on the Testing and A ssessm en tM ethod of M easurem en t Relay‘s Rel iabil ity ⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯
Han Tianx ing et a l (52)⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯

Because the failu re of relay and p ro tect ive device can lead great lo ss to pow er system and o ther industries, to
rise the relia lility of equ ipm en t used in the pow er system is very necessary. M easu rem en t relay is a basic un it
of relay p ro tect ion fo r pow er system , so to study the reliab ility of m easu rem en t relay becom es mo re impo r2
tan t. T he reliab ility data system is set up basing on the operat ion featu re of the relay. M any impo rtan t ques2
t ions, such as how to perfo rm the verificat ion, assessm en t and stat ist ic of the reliab ility are discussed and the
test ing p rocedu re is described. Basing on the above test theo ry of reliab ility, the reliab ility tester of m easu re2
m ent relay is studied.
Key words:M easu rem en t relay　R eliab ility data system　R eliab ility test
The design ing of Resisting D isturbance of the Subrack Han Zaol in , X iao Juan (56)⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯
A long w ith the developm en t of modern scien t ific techn ique,mo re and mo re equ ipm en t in pow er, electron ic and
apparatu s industries use sub rack structu re to lay electron ic elem en ts. To decrease the influence of electrom ag2
netic w ave and stat ic electricity p roduced from the equ ipm en t and environm en t on the function of the equ ip2
m ent, how to imp rove the function and reliab ility of resist ing distu rbance in aspects of m ateria l select ion,
earth ing design, card screen ing,moun ting locat ion and ven tage design are discussed.
Key words: Sub rack　A nti- in terference design　Screen ing


