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Development and application of the security stability control management system

QI Zhong, SHI Zhiliang, LI Feng, ZHANG Haining, LIU Huanzhi, FENG Jianan
(NR Electric Co., Ltd., Nanjing 211102, China)

Abstract: There are many inadequacies in current security stability control management system (SSCMS) with the rapid
development of intelligent substation and smart dispatch system. A new generation of SSCMS is developed based on the
uniform application support platform. The hardware structure of SSCMS is analyzed and the hierarchical modular
software architecture of SSCMS is designed. The database schema is proposed to support EMS/SSCMS integrated
operation. The integrated modeling and integrated data displaying are implemented. The functions such as unified access
of stability control device, remote control, visualization display, strategy of early warning and intelligent alarm are
expounded. The system developed has been successfully applied in the multiple grid. It provides technical support for the
operation management and fault handling of stability control system.

Key words: security-stability control; management system; integrated operation; visualization; remote control; intelligent alarm

Vol.44 No.1
Jan. 1, 2016

RS TMTI

0 33

BEAE L) RAMIRE, AR TR M 22 4 F e
BT IR AR R R G A E SR T
KRR M, A A s S (0 A R0 B T A1
SN T SN R e B AR AR B
TEAN R E O R T RIS RE, R
J SRR T Redes e B (VB A T A B )

T LAE B A5 2 e A% rl sl A0 fi o s TPy b sk %
&, ARSI R AL TN L: (1) 56
WP RGBSR SRR B &L 55 R AT TR
— MV A 2 b SiE B e i A AL,
KB E B R G e g &, Morisqfrm),
GNP, AR SO e R B
FERG L (2) BT 1IEC 61850 FrEf % AEAs H ik,
ST AR LS G — BRI T A S . R ds

SCEG

1674-3415(2016)01-0122-06

BB R R R s e, DA I SCRE
IEC 61850 F5vfER). TEC 61850 ArukAH LhALgitassim
EMATEAS B A RRYE . HEAEESS )7H B AT W 5
I 34, (ERHR /R i B R A S FF4% TEC 61850
PR AR EEE Q) (A RIS R A e et
fapif, — AR bl shae, Bobnl Rk R
NTB WA SRR PR BN smis 4 B
RS 2 AR 2 0 BT 5 o

EFxFPA B, FEAE S A TR s SR A
IO MHA L, g s, W T —
RIEEEH RS ZRG IR bisiT sz
1T, SCHF IEC 61850 bR, SEIL T X Aafs3e B4t
—HAF A AR, BATIEE] TR AR
ISYEE L, RIS TIPEFIR e 5T RE, MR R
28 IS AT T R S S BRI RAR S



8, A A RUE S ARSI KV - 123 -

1 RIZEEASEGLSY

P E ARG 1 s, BT
J ek AR A LRI O I R
o8 TAFRN S Fads) Sk AR Thfg,
Sy PG . BAT I . B AR AR A K AU
RRCE, A/B M &8558 B4 ol W A L H e
NVABERCHR M, ol S8t AT B LRI T 3 S gz N
SDH 2M T HeefiiiE, SiE o5, [l
HRS B TTSE N SRR R B S s T E
RIS E S A A, IR AR T
XS RFe G AT AT A BRI, TAER
PERUF I ANIITH, TR R R A s IR
A PRSI RGN A 2 R BT g - WEB
IR 25 A Aok ol 20 2 o B IR 45 2R AR, S SAe s
R R AT . ARIEFEE RGP R, A
BRI IR 2545 TR ML S . SULAE B L
Bt &

T T o
45451 g5 %2 A
T RABL
{ I { I D)
W W
g1 %5 22

FHAHHL

fqaLis /e )i

Sepibl
=

[rpsena | [rmens]| | [eona] [awis]

| BEREERAGRBHEN
Fig. 1 Hardware architecture of security stability

control management system
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Fig. 2 Software architecture of security stability
control management system
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Fig. 3 Database schema definition

3.2 —iRfLiEmR
AT IRARG NI EYE, £ HRg,
EMS RUE 3 BN AT 25 B 10 55 I Sl 2 S 44
— AR 4 Pros. AU EMS BRI fR 4L
Hegr TH, 2xifl) uh— ORI, SRR 20
EMS RG22 B S I Al 28, A e g — s o
B, AR T EMS RGP BN R — Bk
ARS8 N OB AE S TR, A e e
B, X TF TEC 61850 Fe M4, Aadf
MY TR IL 103 JRL (18 732K 55 57k, I
EE A S AR O ESOA, T B
Hs 0T IEC 61850 Ar#ENINTaE 2 E, HiLT

NBFEAE ) 1CD SCfF, A R g,
Cm )

B B e

SN K

Faypiny
e TH

1 2
BAT TR

4 —IRLEER %
Fig. 4 Integrated modeling method
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Fig. 5 Protocol plug-in technology based on component
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T 5 FB it 75 TB it
1 BEE 1D ULongLong 7 GapsES Float
2 T String[16] 8 T Float
3 PRI TRS UShort 9 CIN7IET Float
4 A String[64] 10 ) Bool
5 [N String[32] 11 EHHEY Bool
6 I Float 12 Jill 3 I i) Time

4.5 BReEEIRE

R E R EZ M EGR, FbEre kit



- 126 -

& 0% EP DA

PRI, BB ARG I B R B s ER L
RN ARAMEMRZFIE, A, HEBI) 5 55 B
HPRESRIBCA R A o A RE T R A 2R T A
S SRAEE DR, N N it T g
IR AR A S,

(D) 72z 23RS 0 E. BREREN S E
HIE AP INIEEE AW TP,
A AT ARSI B A SOANR] 1 1 2 4
B INFHB PSR RS, AFERE
= A7 NN/ = S 17 1 o T T N = U ]
B R IR S, SRV R R
Thae, WL ulhi. BRE. SRR T YRR

(2) sl VR, A Bl e AR LK) Ss
N TL, WA TRERERGH R, R
A EE SCIRIN TR S, R X0 R N 3 B )
PRI LIRS sh Sl DINLE . DIt i, %
PN A SRR B I AT AR SEE B
H BN B s B e, SRR 44
A SR, I BRGNS
AP NG — I A AT R R B SR D B2
AR A BRI ] 6 BRI, R R g
BRPSCE, AT RO AR AT O R
JEKTFN R HIAALNE DL .

-qﬂ..

B — AR T
VA% T IR Ta) 6 43005 HEHE N T)t_base

TS AT 1) w1 B 1 R i
[t_dur, i % 4 i I [Hlt_now1

A5 kA oo Lk

FRIBCUHTI []t_now2,
t_now2-t_nowl >wl

=]
TE
)

| kM, emssaiEns |

B

& 6 fRi= s EHR S AL IR

Fig. 6 Processing flow of stability control action report

5 45

ASCEPR AT E PR GAAAER AL, DT
TH—AEREHARL, ZRECKEMEN.
SEMAT I PGS O S B T N . =
AN EMS/R A BRIz T R e, SEMT
EMS {55 BAAE BAER P& L — L,
N EEEAT N Bt T SRR RS I IR
P S A ZERSLIME B SN A A AR 2
EHRGE, ST A YA K T MRS
PRGN, JHRARIEEREE 100 2. 1%
RGICATRE AT AE, B i 2 7 W EE RS AT B
UNZPSRSEAER20E S LRI A TN SE T
w1 L R 2 AR PEAN g F TSR
Sk
(1] PIORE, PRIEZR. o =38 By 2 1 Ve O i o 1) 22 42

FEGEIBAT[I]. LLIMBHLLRE, 2004, 23(5): 4-7.

SUN Guanghui, SHEN Guorong. Enhance three defense

plan for the stability of power system[J]. Jiangsu

Electrical Engineering, 2004, 23(5): 4-7.

(2] i, £#f, 488, 45 RCS-9012 Faftk g B R 4[]
WL RS H a1k, 2008, 32(11): 89-92.

LIU Zhi, WANG Jing, QI Zhong, et al. RCS-9012

integration management system of stability control

system[J]. Automation of Electric Power Systems, 2008,

32(11): 89-92.

(3] BILHL, Bifh, Ui, &t M7Egetae mhl R g
WPER G0 I 5H T, 2007, 27(2): 52-54.
HUANG Jianhong, LU Wei, LIU Zhi, et al. Supervision
and control background of on-line stable control system
of Fujian electric power grid[J]. Fujian Electric Power
and Electrical Engineering, 2007, 27(2): 52-54.

(4] vz, Yeatl, R, S5 B RE R N LA
1. W RGP 5EH, 2014, 42(5): 116-121
GAO Zhiyuan, YAO Jianguo, CAO Yang, et al. Primary
study on the development mechanism of smart grid[J].
Power System Protection and Control, 2014, 42(5):
116-121.

(5] OREWfE, SALTT, RITFH, 55 T IEC61850 (K44
FeoE 3 B O Zwk I o R4 A Bk, 2010,
34(12): 72-74.

SONG Jinhai, XUAN Xiaoqing, ZHU Kaiyang, et al.

Design of security and stability control device based on

IEC61850[J]. Automation of Electric Power Systems,

2010, 34(12): 72-74.

(6] WK, P, Mg, & BHeH M OFRE IEC
61970 ST RE[T]. RS AL, 2011, 35(17): 14



5, 5E

AR R E AR B AR e IO S

- 127 -

(7]

(8]

[9]

(10]

(11]

(12]

CAO Yan, YAO Jianguo, YANG Shengchun, et al.
Latest advancements of smart grid core standard IEC
61970[J]. Automation of Electric Power Systems, 2011,
35(17): 1-4.

SR, DLSR, G, 45 IR IEC61970 btk
SN KO T B RG] B R G H Mk, 2002,
26(24): 26-30.

ZHANG Shenming, BU Fanqiang, YAO Jianguo, et al.
Real-time database management system (DBMS) that
conforms to IEC61970 standard[J]. Automation of
Electric Power Systems, 2002, 26(24): 26-30.

THEX, £, M, 55 kR RE IEC
61850 A B AL R AF T K [0]. "L R G
P, 2014, 42(17): 96-100.

DING Guoxing, WANG Hongyan, QIU Jianbin, et al.
Development of checking software of protection devices
based on IEC-61850 communication model[J]. Power
System Protection and Control, 2014, 42(17): 96-100.
FeWr, KR, B, AE T IEC61850 AL At
TFRRE RN RG], B R R 20,
2015, 43(6): 109-114.

QI Xin, ZHANG Yuchen, TANG Xij, et al. Development
of distribution network switchgear condition monitoring
system based on IEC61850[J]. Power System Protection
and Control, 2015, 43(6): 109-114.

AN, PR, AR, 4 AT CIM BRI BEAR
HLl AT S P L ELARAERIT ST [T]. H D ARG OR I S0,
2013, 41(10): 93-97.

ZHU Botong, CHENG Zhihai, TANG Zhigiang, et al.
Interoperate research of the intelligent substation and
dispatching center based on CIM model[J]. Automation
of Electric Power Systems, 2013, 41(10): 93-97.

KIEz, BRI, 5K, S8 — R0 k=S R SEIL T I
[J]. L LEAR2EIR, 2014, 29(2): 297-303.

ZHANG Zhaoyun, CHEN Wei, ZHANG Zhe, et al. A
method differential
Transactions of China Electrotechnical Society, 2014,
29(2): 297-303.

ICENE, PAEHUE, YRR, 4R RBEINIE RGUE BLRE

of wide-area protection[J].

(13]

[14]

[15]

AP DT VAT WO R RYT S HE, 2014, 42(13):
129-133.

SHEN Guohui, SUN Liqing, YOU Daning, et al
Intelligent dispatch system information comprehensive
visualization method[J]. Power System Protection and
Control, 2014, 42(13): 129-133.

X, KR, SR, A Ha R RS IR R e A O
K[J]. W B b4, 2009, 29(12): 48-54.

LIU Ying, LIU Junyong, ZHANG lJianming, et al.
Classification of intelligent warning for power system
dispatch[J]. Electric Power Automation Equipment, 2009,
29(12): 48-54.

PO, K, BB, S5 MIBERAT BAM fHZE
ZRAECARTT R B2 W T B T (7], T BOR 4R,
2015, 30(2): 248-254.

LI Lianbing, ZHANG Xiuyun, WANG Zhihua, et al.
Fault diagnosis in solar photovoltaic grid-connected
power system based on fault tree and BAM neural
network[J].
Society, 2015, 30(2): 248-254.

ERE, RE, XIHE, A5 TR AR E T
L 1R S I A B A B R (D). e T R 2R, 2014,
29(12): 95-101.

WANG Tianzhen, WU Hao, LIU Ping, et al. Real-time

fault detection model based on dynamic limit under

Transactions of China Electrotechnical

periodic non-steady condition[J]. Transactions of China
Electrotechnical Society, 2014, 29(12): 95-101.

gt HEA: 2015-03-26;
EHTEIN:

& HHF: 2015-06-13

A & 19770), F, Md, FAIAER, T2NFL

ARG E B A AR AT R T4, E-mail: gizhong@
nrec.com

#ER 19755, H, ME, HFAIAEIF, EENFH

BB oL RGBT AT R A

& R1981-), B, AF, TN, TENFLL

RA=HE BB R R B R AT L LA,

(%4 £37M)



