U ER TR

2018 4 1 A

Electric Power Engineering Technology

3748 B 45

& RO NS HE O Aoy 45 1) AR e T 5 AR

e, A=A, Fak, slR®E, | A, & W, Trie
([ e g B R e AT BR 2 W, 7195 R At 211106)

W E 2SR AT ER RAN D QTS KOG 5 P b K w3k 5T R AR Bt M e A ) R
P TR o L RATEH, IR LRBNBEE ARG R E R T R ERRM, Bpiad 2354 24T
FhE KA PN AR T B RB A AR, e T A R AR B AL B A 54T o B A AR R R dE
R, N8BT RAFINITEW RBEHA STM-1 2 (ISSM B2 ) H A S A P F 2M @@ BAH A AR K
HUABET & B AT IR AA FREA G RBBEARF, ZRAFTECEATIZACRMEED AT —H TR

¥ bR B & B ik RAEATE R
KIBIR : BAVL AR R ATIE R T P BT A AT
HFE 4SS TM73 XEFRE A

0 3l

o B A AR 8 A i R AL
AR R LU H AN W7 38 K, X B MIL 2 e 0 4 2
R, RGURA T RE I FrE AR, Z HIR B AN
M 20 LA A O SR e e 5 0L I PAD B
g 32 12 i HEL TR D) R I SR, 2 S BRI R
TR o sl G 3 T R 4 L IR 3 A7 45 0K 1

RIS, — B LI 7 it 3 DX 6 AR 28 B P IR A
TETE ARG, MRS B LR TR I RN il i 5K S g

FHAHAR E % 2 2 VTER 7K BILZH 52 s L D A
Iy 871 A7 A PR A 52 i R IR 1 Ay 2381 4 A1 ) AR R T
W20 (L SR I P A B O % R TR R i
F L IE AL T A HCR A, it H e R D) BR 1 e £k
P&, ik B0 ) 2 A HCE YR S hn e . N YT ER
T ZR I HEAS 2 | F5 22 ] g 2 o8 I A ek 28256 TG
Fo sl o A 7 A i s W R o i B ) 42 o it L
TOA S, P 42 48 A B iy 45 i IR S T
B W o3 e v e v T FE P AT B AR BT AR R
HReIHAT R PG HEFE ], STt 7238 P, DA H,
FEIL A SRy S A A 5 U R A S, S A ) S
U5 AT AT BB, 3R B L ) LR BRI, S P RE
PE R EC A C B, AT a6 Ao KT RS L Y 2 A
IX AP L IR T8 0 %o i ol 0 B L ) 52 i o &
54 (18

A RO T R A SR ST OO BB 2 HL R4 IR 1Y
FTPEGEUR, e 2 AT rh I A Al b B — Y
WA B #0:2017-09-15 ;44w B #7:2017-10-18
AT BREMAIRAFLAB BORGERAART
S R 6 R AUAE DM iR I S s B R AR

N E YRS :2096-3203(2018) 01-0045-06

g | DA il 2 BT AR T 4 AT AR
AR R G R T R R R L
JRING =R PRV e SE S VG SN Y TR D SRR
REFEL 3 (FHLINS ) RRERR ) al mp Wi ATL 97 £ 1 mT 4
DA HE S A 2 1 AR G ) T AT R B, X L m]
Wi AR By, B A g i AR, P, oA
OrHCH A B R An T S 4 P T R
Ty i ARG E T 2R G, [R] i i 2 48 > R G S
73 Y N E T8 R L E2R g RN N e T V8 1
Y S0 A 7 ) 20 00 10 5 ik DA ) [P

2016 47, VTR HL I Z5 5 IR o) A F BB R G
SR G 58 IR T 2 AP BORT G A T AR A 3
AR R D) S 4 7 A% G 1) 4 Hh D) v 0 67
7 A 757 2 A Sy BRSNS I 7 o) PP T e e 23 52
TARTE i, BT T R4 A B8ORS 2
TRVEAEF o SCHR DAL IR I 22 0 GORS o 67 Ao
PRI RGOAY], PRI 4 T B R BRI AL T
FEAL LI L o

1 RFKZEH

L PPN W B Ao 6 1) AR G4 4 i 0 4 ph 4 2
T A 2R L 1) 7 v 0l 97 2 3% 73 D A A 7 Al A B
NSRS TERE ] AR lb R AT AR BTG 380 V43 37 [m]
e, IR A R A A D X R Al R
P fife ke e, ) 4 R ] AL (9] A R A R BT A5
S [ RLAT: ) D) 2R A 2 A ) 2 2 94 A i) o 75 £
BHZEMLIN,
1.1 BEMKEE

FHP G 47 o) £ s (LA ] R 6 4 2 o ) 3 £
FEAFAR T R E o WA ML AT,



46

A LBRA

LA FLEAE TR P EBFIARR (synchronous
digital hierarchy ,SDH) ] 2M £ 242 A\ & F G4 4
AR T 2 B T S Ok A FEAT GPRS
4G LRI, Hrp 2M L2 LT SDH JLefil {5
RGUSLBL, nT LA R B Rk i R (5 5 1%
A O AN ] SEE 3R 1) 0K, S Ak L R 3 (555 AT 5 Y
i 2 G LF 12 AR 3 X iy AR S £F
ki, AT AR 25 50K, PO G T 4L RE Ty ik, A2 e 1k
R AN R T GPRS WS R T
A B GSM AR Jay BR, H 1ij 78 F i 38 15 8 308
9600 b/'s, S 13 BE ) AN BE 1k 2] 22 B0 ZOKS M 671 1o
Fe Pt 2R . 4G L Wy SRR T P
E’Jiﬁl?ﬁi_ﬁﬂﬁ%,%ﬁﬁ”%z it B AR F] 10 Mb/s

9 ABAE TR T SR A H ) AR A T A I —
ﬂtﬁﬁﬁz’: i 75 318 (transmission control protocol ,
TCP) R, BRA 1 [F]— A S 3R A A 2 0 4 A8
[F]I], Hy T4 {5 52 Py B £ | 25 [ g 3 R
SUSENF AL SN RS PN S C NN g
LR AP TOR S, v RE PR T A B RIE, H AT IS
AHAG KM R R 251, A DGET il B AR 75

BRI AT DA% s fd ] 4G % W 07 ol a4 A, &5
B SR 2M R R FI DG 2T 3 5 AR 2 5 I
9 | A g e Y A T R
1.2 BFZEH

ZEFD GOR U O ey 28 ) R 0 SR SR A G R 1
TRo RBRAE A by 3 2 B F a2 m
w2 LI PR Z . B By P SO R Dy 2 A
POREHE AT R GE 0 A i i, AT A ZE R
ERGE . TR TR R A k. =
JEBEAE R R sl U b AR AR R GE Y A A 4
T84 AT A0 C, T IR AT 55 5 ) b A
PN 87 7 T O -l X 1 [ =0 M o A e i |
F2ul AU AT P 4 4 B4 2 v R A P AT D) 61
ﬁéli_}ll:%ﬂj‘_tﬁ [7i] B 22 WS 4 ] - 3l 1 48 4, PRk

R3] v T A e

Pl 32l — MR AE B 7 e A i O X
ZRATEF R 500 kV A2 P A il 2he R WU L
Pl — FRCTE B A 4 v XS 500 KV El 220
kV A8yl , 2 Bk HINERE . HT— B
1A L AT, A Aol SUE A

o i I
i Ak BE - D000
o)z S
/ 21{75171 777777777777777 ¥ 5
p o : |
il bl A3 ¥ 5 I,;%ﬁ% |
ER AN T 22 e Y N EHARG
i q _* fffffff W D5000
DAY ) ¥ Kb
' v . iy g 5
T |
% i . - —( ,,,,,,,,,,,,,,,,,,
%%J 155M 155M ,,ﬁ%ﬁ — — — — — — —
i SDH NCEEIIN N—MSEITN SDH %HEMT ]I
%W t | |
M M M M m
| | SDH M
):]:j)ﬂ) :______ BaiggEyE — ——————-_ EIEl  El
L SDH B SDH =i &=
ﬁg F,AIF_A] l;"l FAIF,AI l:l
< - o
Ry Z \ Z, \
\ \ [CPE] ~ LTER 052 4L
— “\ “\ LK)
ﬁ?? it it fgE fdE s it
23 S 2y Ly Aty 2 i 23} & 451]
2% a- -, m ] 1] 1A [ i LAY
% il K| K| | 1l XK eﬂ |eﬂ K| | el x| |
= fﬁé I o FE| [ F i FE| | I FE[ | — FREL RO
i o Y i e Y oo BT S
R ﬂ:?%}i' TFR )5 TFR s F?%% ViEIZ Vi P R
L KRAPURAPA2 KEP8 KEPTKMR2 KA KH P — AREREE
1 EWNREE LTI RSB EEH

Fig.1

Schema diagram of the millisecond-level precision load control system
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The Design of Millisecond-level Precisive Load Control

System and Engineering Application
REN Jianfeng, YAN Yunsong, LUO Jianbo , SI Qinghua,TAO Xiang, GUO Xun, WAN Fangru
(NARI Technology Co., Ltd., Nanjing 211106, China)

Abstract: The millisecond precision load control system transforms the load-shedding control mode from the traditional
centralized power cut-off of the substation load lines to the fast and accurate control of the user-interruptible branch load-
carrying lines. Based on the analysis of the existing terminal access communication technology, the overall structure of the
system is proposed, which consists of the control master station layer, the control sub station layer and the end user access
layer, describes the function definition of each level, and also gives the overall minimum-cut control strategy in consideration of
the DC fault position and the load stratification. The key technologies needed in the system implementation are introduced in
detail ; the STM —1 communication interface technology, the 2M channel access technology of multiuser sharing, the test
technology of simulating the mass resection of large-scale interruptible load and the sequential recovery. The technical scheme
proposed in this paper has been applied in the first and second phase project of the precise load shedding in Jiangsu Power
Grid, and the field test shows that it satisfies the running requirements.

Key words : millisecond-level ; precisive load control; interruptible load
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