
!f()XAzY%euVfg
O!Y!!ZD#!![\7"!V]&"!S^_$!M+‘$

!!#4*{J&J012345"Ex+E-.6!%8"$#"#{j{!28&’N+e="#y+{j."!!!%%#

$#{J&J9:de45"Ex+E-.6!%8"$$

12"U5+($5:KKBeJ;;B+:aB>(̂ AJKJCF>=FJ:K%?@"A.%&#$_*2k^0!XY25
3i*<G:_Nz{IJ"niaIJHXkYZ2785<_Gk^f0!4h‘h2}=#
IJF5+(?@-[<=D@z)@k^0!0*5#*xc<=+’(ab\""|opH*
A.%&[wmMN)}(t’($@21*%mB!k^0!XY!cj@X:!wm<qvw0*
@]2)}#"&*XY""IJ<7z{H*+#IX!IJ+,"1VWXYAXkYZ0*
)@xc}=2;<="/v+k^0!0*2S5xc"."8$Q0*2_*l‘53z{:
‘#
345"k^0!’XkYZ’)}’(’#"P&’G:_N’5+(?@
6789:"2)&!"’2)&8"

?@AB("%%&4%/4$%’CDAB("%%&4!"4!/#

!!;<

{J&J-Mr&$xI*&"-^<gAh
i".%opZW%1%!F"6U>td$sa$
:LS.%A,89"F^<p&5[}*+3K
@A%T,*C[h?_C34#!i"YF
6%%[96m&K&LM)ZMbd"4;AMt"
;WLS.%}4&%e:\/q"Ft+*+3
K@A%U&J;A"%&233\4|$%

>?"{J&J:"CnLS.%A,893
iA,u1deu%v=>"+Q1vJld6:
02jY"Gjx89:hiR’nNd3g0:%
|n"4;A(deZ[’!4$("%vR@/*B&J
lm3i78"t+*+3K@A%"4;AMt
=HR’n;&6rKK&"4;AMtzHN{
;AC*cQ%%

Fde{J&J"%%&"hiJ’ij6)X{
J&Jtd^<!ijB3K")#${J&J&
o#$""4;AMt!J{1zHi!]{)n
;#XFi{J&J:-o>UMt$n;"zH4
5UxF2E!E^,Ex$K&"|"4;AMt
Mb:Z:5-&ovUR=Z8"mLR=#$
"4;AMt{n;%!F""%%&"{J&J‘u
d$I*JY%&td^<!i5["!itnS
J"4;AMt:y%J83id6c:de%

@.Fld{J&Jde"4;Ay%J8:
Ff&=>2JJK&d)uDa%de("‘a4

* & / d % d e * 5+( !5:KKBeJ;;B +:aB>
(̂ AJKJCF>=FJ:K$4A.%){&ViOb=>
!@21*$89%‘aU5+(){:=>d5db
<"4;AMtY.JXn;Dn"qa@21*$
89st.J"4;A89:M0>G%

"!!f()XAzY%eBu

"%%&{J&JF6%%[9LJ2EK&&rB
%1ZK&&u{1ZK&&b-urB%K&&b
-uE^K&:!!O;AZMbd"4;AMt"
"P>t4RS({(!%

>?*L;AMtGa:"4JBLMN
$L’34&()\Ibc:lm$+&&ou&<[s74
:lm$+&Bc:C4:lm$+%{J&JLJ"
4;AMt>?‘adM"7JB%

cU"7~a:"4;AMt=tNn;jk
-&o%v?zHi!uO%v"SH>%v%n
;jk-&o%vaYJK"4;AMtMrzH
45:-f"bt{fNR=s][l;AZMt
!in;%f?t‘amJv%I6#K(%I8#K!#K

WMtLMZPePZ&on2v$"x%v>?4
G9\:y%~("\ci!/8&Jlm3i7
8%zHi!uO%vLMM0{!K&"4;A
Mt"NO*+3K@A%"OcUK&:Mt!
in;"U&J;ACtO;0%{J&J6LM
K&:"4;AMt>tdy%@A4RS (w
(!%

,%/,

}$"~!}6!
"%%7"$#!%$

9:;#$"!<:#6
)=>#!%""%%7



$!%ZIJ4A

XYU-~!""%%&"{J&JnSJ"4;
AMt:y%J83id6cde"+Zded-
o>UMtn;n"4;AMt:45%

de:Ffz%)
!$=>utt+*+3K"|6V;Aef:

# ?Bc:C4}Mr"JK6N%v%6"4;AM
t=Hn;"DEzH45:st#
"$>?-o>UMtn;:45#
$$U=>Mrdb<"4;AMt"Un;d

5u%(JK3ino#
3$UU-3K:@21*d5mc"4;AM

t"u5+(){qTd53ioZ#
6$*B673K"4;AMtn;@A"F1

%v0yDa#
8$de673K%;A{!K&:.%<5%

%!!"I’"\tIJ’f1h!<

%#"!IJ’ijA
*B&JVWhi@A"%&F"%%&")$J

’%jBN7wn:t+*+3K":a5+(){
3i4A.%=>=>"m1qT|^:d5%|
%*+3KdY{z%)
!$8cp&5["LS.%A,!uyL.$8

9Ln#
"$)d)e)pd&p)pd!iTG!4[S

:n3K"uy4S$#
$$rvpd&r<e!iTG!4S$#
3$rve?S3K"r7L8JLn""CT|

N6%%[9j‘"%I3CrE&8c&~L^<,R0
<%I$l=%R0"!CrE&8c&~L^<=5
[#
6$.fe?[Kff?L8JLn""CTGf

?|N6%%[9j‘"#$rE&#?^<=!C5
[#
8$Lge4S"L3?[GHLn#
&$h!4SE~L^<?&5[#
7$h!4STpdE)X4STpdE1X

T#
/$Yb4STpdE:b4STpd%
X4/q3K"z3K7u3K/={$R=

>PjB"tWdbt\7zH45stZDd:
3Kr’YJ95+(){qTd5:Gan%

6+!ml0"%!$-o>Uoyi@"%%&"
!#SJ6x9=oy3is6"+Y\1"FF{

sA1%Wumde"n6+L/6010b-o
>U:x9oy\$#̂B*̂L5[%vu%I&"5+(
){4GKs6 B̂*̂L5["!F2s|6GO+Z
6%%[9)&oVeYJKSJ-o>Un;oy%
[\um)FdeVY\%(Q"|{$gl63
K:zH45st}H>!-%
%#$!II’"\t0]!k’8a.Y2

n#13K:a5+(){3i=>=>M"0
u[H:OB"i@Bc:C4:~ai14As)4
Mt#;Aef:Bc:C4lmVe"X>Ku;A
Mt4:>K\$%c3K!Wy"{>??>?
-o>Ui)d)e)eBc:C4:lmVe?)
d):&olmVeq]4RS ({ ("&{ ($%
qT[\VeguMt:f?%v3ioZ"Rc
JK1FF3K%)d);AMtzHn;&;A
:iL#z5{n;"zz~!"zzHi!{E]
YzzH0{F8JjkL"CRcF1Z23:
3Y%

Fx3K%"{>?-o>U@A%"XjB8
c^<p&5[L.89Ln"Bc:C4:zHMr
N](bc:G%I/"lm<%I$8"*BMt:LF
tu"FiJ1!Oi!%FMBc:C4]NG%I3&
lm<%I$8"FiMtUJ1"OzHi!"E]
"42&p:i!y%v!y%vW"Oi!$#F
}"OzHs)4"MtLMZ:5-&oF%I!
PQ"nozH45AZ_fMtLMZ"E]01
2&p:&oy%v!~y%vW%I6$%eG# ?
Bc:C4:Mr"JKMt:xFE]i!%v?&
o%vM"NF}!6%Oi!ij1T7,R%

X>?-o>Un;"jB[!3K"zRS(
{($|x""4zHi!t=J1"|}"OzH
s)4MtLMZ:5-&oU:X%I67PQ")
d)"4;AMtU{=n;%XFR4"-o>
Un;R=K8_C&J&o"#$_C&J"4
;AMt*cn;%]VW&J;AT?"-o>
UUm$In;!-o>U/n;$"!]de"4
;A67>?-o>U:45%
5+(){=>Yj1dz%d))
!$F3K!?3K8@A%")d"4;AM

t{)n;"-o%v0y<%I8MRcn;%>
?X"%%&"Ex-o>UoyN|08")d"4
;AMt-o%v^08X%I83k=n;%
"$F3K3&3K6@A%"jI"4;AMt

Rcn;"|sRMt{n%zsR-o%vK8
X%I8"sR"4;AMtRcn;%
$$̂ /6)"4;AMtLMZ:&oZ8"

,!/,

#_\<=#!k!!"}!{J&J"4;AMty%J8



~q})LMZ:&o\WF%I/cU")v})
&oF%I7cU"\WZ*n;%QGrvpd?
r<e!iT73K@A%"Xk"4;AMtn
;"n3:)v"4;AMtt{)n;%
3$-o>Un;NJYJ1"4i!"|)K

8/qv)&o"̂ /v)&oK8{o3"6<R
=,-%
6$/qt+*+3K&olxZi"$/q-

o>UMt! B̂*̂Ls$]5["Us]&o#$"
"4;AMtJ{1y%:"4zHi!uO%|
st:-o>Un;R=#$&J8iT[">j
+[x:"n&JLS{q%
%#%!9[6CIJ

n?-3KC:=>d5"m1[Hef:2
C[7Q"DE23[7QzHwG:ef"RQ%
W89:zH45%c3K7Wy"e)&Ye&v
Y&rv\8Aef:23[7Qz{!|x"Rc
,m:JK1rve23:R7Um\SwG"Q
%zH45sYrvpeU%|N3K:zH45
4RS(w("%

7)!ij^\#NB]>^V
*+,-)!’@9.1N9;,:1=+AA131;41D12?11;2?<.+=1.<A

239;.0+..+<;:+;1+;A97:2̂

%#&!zYF’IJc!<
2EK&8d6%%[9ef+_"]u{&b-

uE^&JCtc$d6%%[9ef[+%>?z
%op)QGzH45F2EK&".\1"4M!
i;Au{&b-&J"Ex&E^&JzH=9!
4%

c8c^<p&5[L.89LnWy")d&
p-&jI"4;AMtF}!6%Oi!in;T
Ge)&p)&sjpe"ExL/n/$&o#&p
q}[hF;A?zUuLJ"4"XfEx[h
F;AM=9!4#u{&b-&E^L/[h=8
’!4%

FF3K@A%"XF}!6%Oi!!i;A

u{&b-&J"(Ex&E^&rB%[h{=8’
!4%

?-3KC43K""3"6"&}NLgd)%3
K$Xk)"4;AMt;Au{&JM"2E&b
-&JR!4hi%!iRco1"|qT:G7
t+*+3KF}!OK&"4;AMtn;M"
X]K&"4;AMt{)[2n;%

3\4qTd5wo"XFzH45;A&J"
;AM6q;&JZ"8’!4#>?@A%:K
aJ1"4M;A-Jr8ZT&J:JK":‘
u2nD%3K;AD%rKK&:JKD‘aT
[}s!!:JK"Da3\4deFJK:Ri
n%
%#’!0]!k_‘DXAzY%e’!<

U?-3KC43K!(8:=>d5db3
"4;AMt".6"4;AMtn;@AzHu
|6Ved5[]%j6Mrdb:d5uqTV
e:d)R@[]"tN/q|6Ve*cJK:
DyR2sdbMr:Uc.6"4;AMtzH
n;%zRS({(3|x"3K8Xk))Xe
:Vedb3"4;AMtRcn;"|t|6V
e*cJK%
%#(!V".u!<

*B5+(){qT:d)"n{J&JLJ
"%%&""4;AMt%vXdz%0y)

!$)d"4;AMt-o%v08X%I86#
"$sR"4;AMt-o%vK8X%I8"g

X-,T7.wW-,3p.#
$$jI"4;AMtX-,3p.wW-,T

7.%

&!XAzYbXGGOC&$!k

&#"!OC&$f1
dY>?CN>P:23>SRcJ95+(

){=>("n".M&J=>:|Qn"‘a-
^<FG@21*stn{J&J"4;AMtn
;Dn3idde"cJ95+(){qT:d5%
{J&J’Dd>?r:U5$$s:-^<FG
m&89@21*st%xstRY{J&J"%%&
"\$J’5+(){st:}v89’D%yO
@21*stqW!%O{89"}v&Jd6{89
#q4RS({(6%x89:|QnUFX]S
>4jXdJ9"@de+rn@21*}vJn:
:5+(){\yOBa5+(){3iqT"UX
d5u@21*2Jj1:d)3ioZ%

@21*2J89MO3d^<!~L^<*8c

,"/,

"%%7"$"!6$ !



^<*rE^<*#?^<$"X4"8c^<+_d
VW:A,8JMt"~L^<&rE^<‘a23
^<A,89"Mst"#?^<‘aum:^<
A,"Mst%!F"2J89=9|Qs6-^
<89:[]45"ns6qT^<5[}3K@
A%{J&JnADn?"4;A89n;@A"
Njr^s:Iq?yg"[z\W2J("Uc
*co6:%

!i"@u2J/g@r"‘a$3:Vi=>
-5j.\2JK"Q@21*89msR0b$pS
"4;AMtVi0X=>m1:s6&o&&<
3p""4;AMtS@21*890XefGHT
7A,3p"EC\O5j2J89"nSJ"4;
A89M0n;Dn3iVi=>de"[nde
6K&n;|{cd}!OK&;AMXfK&z
HY)2,n;NZ$aa%RY @21*$89
st:"4;A5j2J89_ez{"|x%

7>!OC&$a5bXGGQN
*+,->!&+9,390<AOC&$4:<.1=N:<<521.2./.210

@u2Js6du{&b-&rB%*&K&?
Ex_&K&6%%[9-<rKe3K&̂ <5[
d2khG3KD77*+3K"q]i"4;A
89GjA,?5jA,"7J’"S&\2d3
K%{J&J"4;A89M0n;Dn%
&#$!OC&$!k.I’"\t_‘!k’LM

@21*u5+(){qT:1!z%)
!$5+(){:ded)j6")v&~q})

&ow8Zt"\WF%I7cU"/q3K6<5
%I/cU"!]&JjB?-3KC4:3K"[\
)Z:"4;AMt={)n;#@21*d54"[
\)Z&oR=,X%I6c%"!][\)Z"4
;AMtR=n;%
"$X&JjBrvpd&r<e!iTG3K"

5+(){qTd5WXk)"4;AMtn;"u
{&J;AM&J.%"XfK&"4;AMt{
)n;#@21*d5W2EK&"4;AMtn;"
XM&J.%"X]K&"4;AMt{)n;%
$$>?"@21*894/de-o>U:45"

F5+(){:ded)4"-o>U:n;n"4
;AMtNZ$45%
3$@21*?5+(){de:D!d)z)n|

de:*+3K"?\K&!tO@A%W2EK
&$"4;AMtn;M"6q;&J=8’.%"
XfK&"4;AMt{)sn;%X{>?"4
;AMt1ZTef"@21*d5z&JR=;A
W}t6;#5+(){=>d5XY*C&o‘’
F[nZ8wv"&JtFZ[3K@A%)2,
;A%

R4"O]3KM@21*%;A89n;@A
u5+(){=>d5{!%mI4qT"@21*8
9nu{&b-}vZt"|bt34stu5+(
){OB{\$zLM~!%5+(){qTd)
4/q)Z&ow8:d)NV3\4de%

’!!<.0b

@.GaMrdb9:U5+(){=>d5
db3"4;AMtY.JMt%v"qa@21*
$89st&"4;A89&R0b$p&̂ <A,
8JMthC:Vi5j2J89nded)3i
J9"[7deJKn?M"4;AMt&LS.%
Mt:>tde?%vy%"NIdaa"vj3
\4de?ZE%2s@ude"qTd-o>U
n"4;AMtn;iW:45#g*Bde:d
)wgd{J&J"4;AMt:%vd,h@
A%LMded5MO)
!$n|qT:3KC"{J&J>?:"4;

A>tR@E]Mg"|>?-o>U}!-M"/
qv)!z)d&sR$~N%v^M3i0y#/q
v)!zjI$:,h@A^0y%
"$/qt+*+3K@A%&olxR=Z

i"$/q-o>UMtR== B̂*̂L5["#$-
o>UMt{=n;"Usj&o#$"MtJ{1
y%:"4zHi!uO%|st:-o>Un;
R=#$&J8oT[">j+[x:"n&JLS
{q#!iR=#$/q)Z&oK8st"#$"
4;AMt{=n;%
$$5+(){qT:d5wo)FzH45|F

K&;A}NqY;GM:689:.%%A\@
A%{FzH45;An&JzH}WNq"Y^
X]=>(;Dns2J:3\4de%
3$@.J2d\\r:deJK"zU5+()

{=>d5db3VW"4;AMt.Jn;d5
uqTzH[]"cdqa@21*$89st&"
4;A89&R0b$p&̂ <A,8JMthC:

,$/,

#_\<=#!k!!"}!{J&J"4;AMty%J8



Vi5j2J89de"4;AMt5jM0n;
Dn"F*L():0Xd\\N>"W3\46c
de}4&%ecdL.A,890Xd\%:J
K?mJ%

DaG;c%M,de)
!$3\4de"4;AMtAZGan"z)

d)&oF-o>UMt$In;MR=w8"z
He-)Mb"4;AMt}WGa%
"$3\4‘aX]=>(""‘a\yOB"n

de:d)3inoqT%D]z5+(){qT
u@21*qT{\$:d)"cd;A{!K&<
5}H>d)%
$$:"n"4;AMt:%v3itnde%
3$>?RD()R@-mJDF+0&01%

ujkQ:Mb"4;AMt"Z$:RD()=
:F$#b=bc3i}4&%e:de"cO"
4;AMtAZ{f#$y%A*%
6$Da*Ln"4;AMt:b=~(d6

1&>t~(&y%~(&M0>G~(3ide?
$j"cq&/89}4&%e:Db?hi"Q8
&/89:LS.%hi%

89:;<=>?"\FF‘#$$aaa#=B‘C4JK_:#
c:A$=B‘C$c\$JK̂BL#=C‘L%&

* # $ %

’!(.t"8""jop"}#4*{J&J"4;AMt:>G#&
/89mnm""%%8"$%!&$)76477#
5(-Z=KU"P(W+BKU"*,<Pb=KU\bJ"BF=;#0::>̂JK=FJ:K:_
:bF4:_4CFB‘CB‘=>=FJ:K B̂eJcBCJK0\JK=*:bF\B>K+:aB>P>Ĵ#
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0\JK=C:bF\B>K‘:aB>U>Ĵk:bF4:_4CFB‘CB‘=>=FJ:KCYCFBAk‘:aB>=A‘;J_JB>=K̂ 10c:KF>:;‘>:FBcFJ:K B̂eJcBCjfJK=;;Yk=
CbUUBCFB̂ CBFFJKUA:̂J_Jc=FJ:K_:>cb>>BKF:bF4:_4CFB‘CB‘=>=FJ:KCYCFBAJCUJeBKj
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附录 A 

 

图 A1  2007年南方电网直调系统失步解列系统 
Fig.A1  Out-of-step separation devices of 2007 China Southern Power Grid 

 

表 A1  2007年南方电网失步解列装置配置及整定情况 
Table A1  2007 out-of-step separation devices in China Souther Power Grid and their setting 

断面名称 地点 定值 解列线路 正常运行要求 
罗洞 0.5Un，2周 梧罗 I、II线 投跳闸 

来宾 0.5Un，2周 来梧 I、II线 
（备用解列点） 投信号 

茂名 0.5Un，2周 玉茂线 投跳闸 

玉林 0.5Un，2周 玉茂线 
（备用解列点） 投信号 

两广 

贺州 0.5Un，2周 贺罗 I、II线 投跳闸 
平果 0.5Un，3周 天平线 投跳闸 

天生桥出口 
百色 0.5Un，3周 马百线、 

罗百 I、II线 投跳闸 

云南出口 罗平 0.5Un，2周 罗马线、 
罗百 I、II线 投跳闸 

兴仁 0.5Un，2周 兴天线 投跳闸 
贵州与天生桥 

天二 0.5Un，2周 兴天线 
（备用解列点） 投信号 

贵州与广西 青岩 0.6Un，3周 青河 I、II线 投跳闸 
 

 



 

图 A2  故障 1中不计低压减载的梧罗线罗洞侧 ucosφ和 U的波形曲线 
Fig.A2  ucosφ and voltage curve of Wuluo transmission line without low voltage load shedding in fault 1 

 

 
图 A3  故障 1中计及低压减载的梧罗线罗洞侧 ucosφ和 U的波形曲线 

Fig.A3  ucosφ and voltage curve of Wuluo transmission line with low voltage load shedding in fault 1 

表 A2  振荡中心位置分布 
Table A2  Location of oscillation center 

故障号 振荡中心 
1 梧罗双线、贺罗双线、茂江双线 
2 茂江双线 
3 百南双线 
4 梧罗双线、贺罗双线、茂江双线 
5 梧罗双线、贺罗双线、茂江双线 
6 梧罗双线、贺罗双线、茂江双线；后转移至青河双线 
7 梧罗双线、贺罗双线、茂江双线 
8 天平双线 
9 福青线 



 

 
图 A4  故障 6罗百线百色侧 ucosφ和 U的波形曲线 

Fig.A4  ucosφ curve of Luobai transmission line and voltage of Baise station in fault 1 

 

 
图 A5  2008年南方电网等值电网 

Fig.A5  2008 equivalent power grid of China Southern Power Grid 
 




