oL 7
2016 411 H

SN I B

Jiangsu Electrical Engineering

W358 %6l 1

R Ll
VLT H, ) g A

B,

PR M 2k B AR 0T By FH L

B 4B AP SF, AR

(FEIPIVL R4S L 28 w) L D B 9E Be , VL 95 F At 211103)

W E.XPATEEMEE AAGE L% TEFHE=ZLERIERS
Bw kAo A UETF M, 2RSSR

JREE AT MK | SF 25 A G XTI Rl R A b 2 ] R

LA ARG ELZBEMNEE A E S B0 E R

B AL BN EE

ST SE b IF e iR e 2K ME M VR L MO B rs 0 R B it R MR R AT AL R R

*%1-] JE 2 B ;ﬂh &3k ﬁmu’fﬁ;ﬁ}?;é@é’i%ﬁjﬁ;\
FE 23S . TM63;TP277 XEkFRERS A

WA T 2 L W 3 B2 A IR S 18 1 B 24K
Y B T ST JR Al e A R A o s A R AT B R A B
b i 7 R AL A A R AR 1 R A Dy i RS
M RS KA AR ML B e 5 3 e XA A% Fi 7 2
BUAR AL A% DL BEAT 73 M7, 35 H A 4 M I AR AR S B
JO7 FH R i AR DR DL O 4R S A, AT e
24 Mo N0 S 00 e AT AR B AN W T, A A A A
R RS KB TR RS |

A AR R I R AR RIS AT I 00 R X e i
ARGEHEAT 1 22 o A IRl B s M AR, 7R 2R M &R
GLRARTEBATIHOLT | S0 3 — R U 70 2k W U B4 i
Sl A I MR A AR HR 32 W i B A i Y A IR
EOYARTIESS

1 LM BT R ENIR

1.1 THIGEELLEN

YL I3 HL I B AR H I A FE 4 W 2 1392
£, BEHEEE 500 KV s 18 500 kV AL 5 44
JiE 220 KV AR HLEY 59 JAE | 7E 2 W S AR AR R
=T IRl NN N DA T TS i A 7 O N AR S 4
J& ALY E B U PR | GIS % oK AR FL U 1
GAE 15 Rl Hidh GIS % B ok A8 R fi i a3 |
TR e Mk U PR I % I b, LR E )
1R,
1.2 WHIZEEELMEDN

L5 R O 2 4 A B R R R T R e 300 & R
LHEAE 3 45 1000 kV R = i FEL 4k B 2 25 +800 kV
o T R R I 24 2% 500 KV B HL £ AT 14 4% 220
KV R H 2R 7R MEIN A B R ERAVE SLIRE T
LN FFEEMIARL BRI S IRER IR S |
Y T B a5 KU

H SR MRS G2 8 BT & L
W BRI 2 i,
KAG B B ,2016—08-08 ;%= B #.2016—09-23

X EHS 11009-0665(2016)06-0001-04

= GIS %I Bk
. " P REERFS
359w SR PR L
20 . R
0 u BT K B BB
BT
R
= R
u 75 JE 28 R i
w R L B IR
o BRI

22%

« SEdLiRL
A5 T % 4 30 s
e HL
25% b L 3T
B 1 ZEBIEEELRNRESEER

6% 3% 2%
sy IR
WS
AT B
KR 5
w VR
= G
“ 1%
R B 191
44T U

12%

2%
B2 WRIREELENRESER

2 ETEWMT AL NS ARIER R AL

H R, VL5 F 0 4 A8 o 7 4 M I S A &2 DL
FEH T2 b 83 | LU D e B 5 B B = A R
S8, e R AR LR e W N SRR AT AT
21 TEHFHBIEELLEN
2.1.1 Wi Js 3 53 Ay

I A AR SRS T 1 (DGA ) RIS 52 40 i 3
W R, HRE S 7E U7 15 I B0 T 3 47, © B
w%@&@ﬁﬁﬁ%ﬁ%ﬁﬁ&ﬁ@%ﬂé%ﬁm?
AR Tz —20 ) BT, AR R A I 3 7 4 e
5@%%@*%?%%%%§5&%u«%¢%ﬁm
500 kV K DL b AR HL

Fie WS W6 G2 W] 43 Sk BL2H 43 W I R 22 2 4 s T B
2 4 W N = A e I — SRR AR AL o S s LA e o



) T

BBl L &

AT 45 SOV VR B2 AT I | S AT AL 23 89 23 B T
TR A SR TR A W 2 ) 22 2 0 M DN 9 00 72 s i i
HRR A U AT I T R T2 W A R T
A B ) 22 Al SR AT AL 0 S A

s Rl R SRR RGN = RPN AL i) 7: 27 A
ST L AL AR M8 i e RO A 2 H A
Fd5 )z oA S AR o 8 o B s ik il R S
AN HEAR B /N R R P 03 A S X AR
31, LI R R 5 T AR A G A RN 1 A
AR 73 W8 W P R O 0 AR ) T T A I AR
WHE , ZLAMETE s TR O T3 U A DR
T 2 A B AR A AR B LML R 45 G RS X AR
Jegiih b Z R0 RT3 A ), AR B ik T
e T EPsY EE i & N LA RN L S Ry iR i
AR, A SRR B AR B RIS RS, £
o AL I T7 1 A LU N 3% 1 s

R1 SHESFELENT ERLLR
TERE

Ik N
W REUE R ORRE dEPat
@I Wb bf R/ S (Y N ON
Jer i b b —Jig /N LN
i H, T B e &z BUb
&g e~ R /N — i

A B EOR AT 3 R MR | A A AT
2 WA R T AR YRR R B ER
PR3 ASBE S 15 it A9 e 21 B, M) P P 00 A T
TIE AN P AR Bl Il R 1) a5 B
AN Bt A s AT 2 Ry 2 SR R
LS S AT A/ B e ML 2l i U8 R TR
2V RSN TR AT Sheey TR N S (e Py 2 D
2 B 23 B v A i R O R R R R
SRl BB PP A AR T S R Rl o — E A T B (B
P AT AP AR R AE SO P AT A B 3 E - A
A AR R A 25 2 TR AR B R R FLR T8 R AL
THE il P A AR A A TR S

TLAR IR 22 41 o3 B 0 B 002 5 22 O UM ()
TEEE DG 2 I3 B B DA =S i 0 AT
2 E, RGN 2 For,

x2 FTEENFREHRBIEEESLE %

W0 LS Rk T 78 %
B RERTIES 53.85 39.88
etk 2.85 342

L e 5 S AR R4 0
SRR, T L B I O T8 P 5 B 44 K AE i
LI 6 i 5 S e AR AT 09 R P
B LIRS HICRE 7 A 0 AL 26 3 B

*® 3 BERMESENSEAS

i s EBEA Ly WS ARLL 5y
i A CH, C,H, H, C,H,
TR ACET # CH, C,H, CO H, C,H, CO,
AR 2 h R TR OR H, C,H, CO C.H, C,H, C.H,
T AR H, C,H, —
I LK H, C,H, C,H, CH, C,H,
T ATAE ALK H, C,H, C,H, CO CH, C,H, CO,

HAG, VLA H o A RS M R 48 R8s ) =
FEARL TR VR B = M A v ik, X A8 i g vl 3%
T 2% W D BCHE T Je St e B T AR, = B 2 46 A
5 A< 4K (CH,, C,H,, C.Hy, C,H,, H, ) 1Y = %F He {# (C,HY
C,H,, CHy/H,, C,H/CHy) 1) 4 i 20 4 Sk 328 A7 e e 24 74
FWr G k0 KRB =ik 2 A CH,, CH,, CH, 3
Ty AR A7 3 24 AR S B L
2.1.2 S 53 By

B 500 kV ZE G 15 AR A A HAS H LA H]
A e B4 TS ) AFLOC-AMNYCCP, 1992 4F 2 J
32,2011 4 10 H 2% 32 48 1 053 76 22 W I 5 B2 A
TP AHIEAG , ZEAM RS E— T 150
wL/L, B 3 iz ARG 1 AT I 03 7 2 W I 5 Al 5 0
Y sg W AR 06 s i X 1 2 A B R S R E R
AR,

N
4
(=3

TE L K
AN

[yl
(=3
S

—
W
(=

100

SR A /(uL-L)
3

~O~ o~~~ e~ o o~ — —

B 3 FELMMIEIRS BE IRt

AT AL TR RN R T3 — o 3 0 A 2 W B 4l A T
TSI, % AR B S e R 5 e PR S
PN e i 20—, UL Bis 5 I ik
BBV B AT SR
2.2 HimuLEL SRR
2.2.1 Wi Jg 2 43 py

L AW B0 2 48 6 A8 e 2 SR 4 v B R o o il
75 s A ) R It 2 e A RS > L T L SR B R
b 171 45 7 S BOBU ASSF- A Aa A7 B Rk [l feff 79 42 b
Wz 18] = AL B LA 22 FE L A Z MERT R | B
LI 2 30 0 i A HP b A e ) AR TR AR SR A b T B R
g oy 7= 12

LV 7 2 0 R SR FH R R A8 I 3K B



FEAS I A5 VL 90 A A P 7 M 0 2 DR 20 B L 3

FLT , R R gn i i 51 MR Ll bRl s S
BN BE S I gn R AR BT ] I AR G
KU IE AT T 5 | 4 78 T 25 v P s UL P O 1 AR Ak i A T
S W RIS — 1 Hb XA S8 T TR A R O L I e
0% TS W E 1 AN S B Wy e O

B R ARG T8 ML X H A7 32 B ol 5 B
B R WU P i M B s ATy 5, M s T
A Ky AR B AT BB AN A B A7 B, 46 i i 422 b Al
B3I 114 25 1 25 N [) A 32 1 22 3 EL R R se | 5 1R AR
PR B R TR | TG A AR il 1 P I i U 4
A [ R ™ R AT e A g A 2 Ak B ARR
G KA I L I ) % 4238 AT BRI — 1 AL, H ATTL I3
H, 9 7E S5 M R E B L X Y 17 & 500 KV B E AR R4 6
5 220 kV H 2 e b2 B e 0 7 4 W D
SN R R A s e PR S HL U AR Bl R R ) AR AR B
2.2.2 B S o B

I HL X R 500 KV AR B3 F AR R AR T 2012 4F 6
A Ae ke HimAmbg e Wi B ® . F 2016 4E 5 H 26 H
23:40, FEA gk JF R U A U AR E D) R A R,
W B AR T EAT 40 DR IB AT, B T B T B AN - 1y
IBAT B2 SR AN B8 AT 5 A 17 Bl R AR
i D B0 A 2 W0 00 50 A T 000 ) P R R R B I
K. B4 R20164 5 H 26 HiZmuhite T 54 11 &
TR AL AR f h 2 B’ 5 o 2016 4F 5 H 26 HiZE
7L L M T A 4 A S A A &

5000 - /mlmﬁ@

4000
<
2 3000

e 10 v U

/

il

2000 -

i

H v

1000 -

0 1 1 Il 1 1 Il L 1
21:00 00:00 03:00 06:00 09:00
15 ]

B 4 2016 £ 5 B 26 H ¥k |
5% | ERBRENME

-0.2¢
_04+
0.6+
_08¢%
~10¢
—12¢%
—141L
_161L

P /A

22;05 I 00;13 | 02;21 I 04‘:29 I 06;37 I 08:45
15 i)

Bl 52016 &£ 5 A 26 HEFTEH R

TELLMEMEET L 2k

XFHCIE 4 FIE S w] DL 23:40 U TR 2% B 56 T
ST a WS IR (= S o | B E [ (B R L L e 1
WAz 4T , 23:40 ERH 07:00 H0E) B 1 K H
WAEIAE] 4545 A e R A ML RIAE] 1970 A, Z 3k
TAE AT 7 AR B A Hi L R R 1 500 kV
FARTE R S ERAE 23:140 £ 4 HH-0.42 A BEIG =
142 A, WMz EERER DM A ERIAH-1.58 A, &
KIGIE 1.16 A,

M AL TR AN AT B e R 4
T 42 i AR R T AR 3k AR A P SRR O A B
M) 17T 2B 114) L AL O A 28 WA T2 000 5 4t A oy
AT AE I H R M N T G L
23 BEFISHEELLENMNHA
2.3.1 W J 3 o By

2 2% T35 B J3E A 2 WA DN 2 3 0 44 2% - e T L
AT SIS IR L K FR G P A IE AL AR X 4
G5 BE AT SR PEAL TR 2 AR S TR A
KR TSR B A L T

H 2012 FTF 4G 3B A X VL9548 N R4 HH B4k i
W@ TP AL S FEEPERN Ea
6 A5 90 b /D TR B I b XORT RS B BT RN SRV YT T
b 1 X f He, ) T 45 S VTR S R T R T
15 DN ARG 25 A PEAGASE A | 52 s o 45 288 W I 5 i 06 A 743
BT FRU RS 4 A | ST B9 B 100 | B2 48 S VL5 F I B
15 N AR IR
2.3.2 i FH A5 53 A

20154F 1 H 23 HE 25 H R AL W R G5
it 3 7 ASAE i X 500 KV i L AT 85 3k U HRL 9T S 3
KA 6 iR,

70 1
60 |
50
40
30F

3 3/ mA

201
10|

1
0 08:47

00:48 02I:23 03|:59 05‘:35 07|:11
Fi ]
E 6 2015 £ 1 A 25 Hittim B FE M0 i 2%

itk s H U fE NP (8] B 2 mA PR AR R
31.2mA, JHE i@k 292 mA 1 A 25 H 09:23 it
TR E] 63.7 mA, &I 5 IR K I 2 B AT
% EA BT G R E H e, K 7 RF
IR UG AT YGRS T TS A BV, O 3 B R S R
RTV 1 T1E,



4 oL 7

BBl L &

il 40

i 40
I# 2
Jall 50
% 13205

7 BEFREMEEINGE

3 WEEAELBENEFERDSNAZY

3.1 FEB&A

(1) 7R LM DB 0 A R0 32 104 Bl i B0l e
B B OCHK BE ANGE ) ARG L 500 kV A2l 55 348 A
AHF 2014 47 rf i 47 1 o 3 A5 0 b & BLh b S 2
B IR RS K 2015 4F 2 HiZ A A
TR W e B IR SR SR R R DU /INE — K B
b BRI PO AR AR S DB, e IRAE 2 s AR s
HE LA B A BOR M W22 I 2015 422 H 16 H,
% 2 AR AR LR W ARSI A5 2 B & 0 wL/L, FE 40 25
FIWT 3248 I H RS T A B 4 i 2 H A
i T (1 B 4 00 B I A5 % AR Y S BN 0.7
wL/L, 38 2o 5 0T 32 AR J Y 45 T AR R 1%
F2 A% e T AR P 0 R B M SR AR AR AN Bl R AR R
O R EOh A h CBREAE RTEZEE S R LB
255K HA R 5 B A5 BB OCHR BE AR G8 | 7R M
DUESCHE AT AN BE B A 1 B 3 3 28 38 471 O AR i

(2) FELRMEMA BT 2 | b e &AL
"R L T K IR IS S 25 R SE v ke B S
B o sl MR R fBHEIE SRR
TR TE SR M A LAl (3 A 4 s D02k
i ,2016 455 — 2 F Sk % A= vl 6033 o 2 M I 50 S
WS 34 8 32 S DR O AR A T S
PEH G AR FEMAS BRI B A Y
Fe 2350k 50% ,23.5% ,14.7% A1 11.8% . 1fij 52 i AH 7
EWH AN — B HE 3R S A TAEH, BN
M) 4 2% N 1) T SR

(3) FEPIEE AR A TE | AT EETE
25 WEh SRS, nE ML IX R 500 KV AEHL G 3 5
AAM, ZEL KRS E - HBBESME /L, K
BRI AR AE 7~8 WL/L /NG RIS Bl 1 A £k Wi
CHE AR 0~8 wWL/L BRAE | A5 B A e | U
BN
3.2 MAEIN

(1) Jnas e W s 5 F A 1 G | 201k
BeE B BEH BT, B TR L DB X 3RS

PEM 4B RE

(2) VLB TT AR B T e 9 4 % AL
XF LG A 2 v 7 e e I S 1 A

(3) insE e LR W B ARSI g R R TR L
A B RS KR AT Sk B ORAE 2
PEE AT AT EEE

4 ZERE

T A X VT 5 P D) B A P R N 2 ) AR B
FHAE LT 430, A5t H EAS e il i | B i 1 A
s 25 15 B 7 20 Wi I R R A i 7 v TR A R A I Ty T
AEOF B 2 W B i A oy Al & O HLE A R VLU M
DX EE AR H vl ML GE | T R R A s TR
85 B W S22 i o3 A VR L B A S AR 4 0 2K T
R PO A 7 e R TS T4 R 22 2 i AN W 3 i, o
Ak 2 i A 2 W D S 5 ) A R g Y O
IO B i o 1 e A 00 e o 1 AT S v A N
BREAL KT &

SE K.
[1] DL/T 1430—2015 78 H1 3% & 7 4 W I 32 e 43 R 5 0 [S].
(2] WABREE 25 0, BRAG AR, A5 FR 25 T v 75 i U 00 7 2% W 00 4

ARIPR I, i RGP 54 ,2009,37(23):187-191.

(3] ¥ . BTl 8 T LA A (1 A8 FE 28 0l vh 2 21 4y UM TE £

W R G5t (D] o at . A m K%, 2006.

(4] DL/T 722—2014 7% J 48 i1 o i fifg =044 53 A 0 b S 00 [S].
(5] i | R et i Bhoss | &5 AR F 2 I v i i MR 7 £ T 4

RK& RSB T]. &R AR 2005,31(8):30-35.

(6] DT . 1o 43 T Wi S 25 R 45 0l v 4 A A0 o 2 0 T vl 14 iy

LI, A8 4%, 2001, 38(10) : 37-40.

(7] BTG G T 78 i 28l v i A AU TE 22 W 0 1 £ 38 (D] ol T %

K, 1998,22(5):49-55.

(8] # ot , Wi, b B | A%, A5 R 25 i 002 <3k (0], W Rk

225 AR 2013 ,28(2):89-93.

[9] DL/T 722—2014 7% i 25 iy v 5 fif 44 43 BT A0 17 00 [S].
(101 5% B U RR A A8 i i iy rb s i <00 = LU R 326 07 1 1) AL 47

W, BARE WS N M ,1997,11(2): 11-15.

(110 Byl 28 el 7 %, A8 FE 2% K 1 = A8 1k i e 12 Wi 45 51

B AR 135 AT 23 S BR BOAF 9 (0], s 542 4 2015 ,52(1) . 13-

18.

[12] 3 2. A8 JE 4% ELU I REAF 52 [D]. P5 M - L A3 K3, 2013,
(131 2 WS, W 5, K= A, 5. B — 20 FF 5 B U X VL 5 vl I 28

FE 7% TR B A9 52 e (0], TEIR ML TR 2014 ,33(1) . 5-8.

YE# i

JEAFF(1988), 2o VL 7nm s N, BB TR0 | DA 35 i I 32 15 & 7R 2k
V000 5 ke 3R N 43 AT A

B EY (1988), 2, Hl AR N, TR | DA S5 38 45 IR 245 W 0 3 1
WAL 3 BT B AR W TR

B A (1987), B LA R, BB T AR W A S e R A Ak

W KA 3R 5 TR
(F#% 8 1)



8 o 7 =

LI &

(4] e, AT IS 0, 7 MR, A Rk T A0 TR U 42 i 0 i X J T
BN AGC R4 Wtot LT]. o R 511, 2012,40(22).
46-50.

[5] Jl2rse. AGC i =T bl I 42 1 28 46 1 43 b7 S et [0, A2t
B 1R, 2010(4) :32-36.

[6] F 5. AGC ZG#a il Hew AL 23 Br [0, Wb s J Bk | 2012
(31):46-48.

(71 4% °F, PefE3S | sk, T W AGC # il B a5t [J]. &
TEEL )28 Be 244, 2011,27(2) - 139-142.

[8] B 3%, B R, W MED 45, B 45 2 WU b M RB AR E T A A
Bk A HI NS [T]. B R 50 A 311k ,2015,39(8); 74-79.

(9] Mt 5 s Al 2 ok, 55 80 R vl 0 8 BE 45 1) R 48 AGC i oK

ST M SRR [T]. o R 5 H 81k, 2015,39(1):81-87.
[10] B8 NI, 2R W w4 S Z 4 X HR R A 3l & ra 4 i A 5
g [I]. B RGO SR, 2014(16) . 46-51.
1] BRT, 24 R, 00 aF 4. 55 11 0 4 5 B0 19 Non—AGC
5 AGC Wr o4 1 56w iF 7€ [J]. o0 J1 RGO 4 5 =4, 2014,
42(18).38-43.

P& M

FIEFE(1990), 55 KRN BU-ERE AR NS ) R R
7T TAE

KR TT (1965), Lo BRPG I Iy A R B8R, T L ) R G AT E A
TAE,

AGC Strategy Considering Communication Outage for Interconnected Power Grids
QI Haoyu, ZHANG Junfang
(School of Automation, Nanjing University of Science and Technology, Nanjing 210094 , China)

Abstract: The conventional automatic generation control (AGC) strategy only takes the economic factors into consideration.
However, for interconnected power grids, the hidden failure of communication outage may cause AGC control signal blocks
followed by control units' inability of power adjustment with the load fluctuation. In this paper, a novel AGC strategy was
proposed to improve the conventional one by taking both strategy of economic dispatch (ED) and load frequency control
(LFC) into consideration. The novel AGC strategy has considered the communication outage probability and was prophylactic,
so that it could let the impact of communication outage down. The ED control of the novel AGC strategy was designed against
the long-term substantial load fluctuation by adjusting the power of those AGC units with high communication outage
probability according to the load forecasting as much as possible. While the LFC strategy of the novel AGC strategy was
designed against short-term and unpredictable slight load fluctuation by adjusting the power of those AGC units with low
communication outage risk. The IEEE-118 system is employed to verify the effectiveness of the novel AGC strategy. The
simulation results indicate that the novel control strategy has the ability of improving the dynamic stability of power system,
excellent economy and engineering application value.

Key words: automatic generation control; economic dispatch; load frequency control; communication outage probability; risk

assessment
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Status Analysis and Application Suggestions of Online Monitoring Device on Power

Transmission and Transformation Equipment in Jiangsu Power Grid
TANG Mengying, LU Yongling, XU Wei,ZHONG Dan,HU Chengbo
(State Grid Jiangsu Electric Power Company Electric Power Research Institute, Nanjing 211103, China)

Abstract: This paper pays attention to three mature types of online monitoring devices, namely transformer oil
chromatography, dc magnetic bias and insulator pollution degree, which have high data availability. The principles of
monitoring devices are illustrated in the paper. By practical application cases, the status of online monitoring devices utilized
in Jiangsu power grid transmission and distribution system are analyzed. The result of analysis shows it is necessary to
improve the reliability of online monitoring device and to strengthen the relationship between online monitoring data and fault
defects detection which will promotes the intelligent development of online monitoring devices.

Key words: online monitoring; oil chromatographic; dc magnetic bias; insulator pollution degree



