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Research and application on high performance synchrophasor measurement unit

LI Hui'?, XU Jian-yuan?, LIU Fei', CHEN Xuan-shu', LIN Xin% YIN Ting', DU Yan', XU Ren-zhong'
y g g
(1.State Grid Electric Power Research Institute, Wuhan 430074, China;
2.Shenyang University of Technology, Shenyang 110178,China)

Abstract: The deviationism phasor is synchronized measured based on GPS synchronized clock. A double CPU method of high
performance synchrophasor measurement unit is designed. The software and hardware design of synchrophasor measurement unit are
introduced based on the double CPU structure. The data collected unit, synchronized clock unit and high speed communication
network unit are represented at hardware design aspect. The software is developed based on embedded real-time system uC/OS 11
and software transplanted and task divided at software design aspect are stressed. The development and service is easy with uC/OS1I.
The deviationism SPMU is connected by high speed ethernet communication. The wide-area dynamic stability monitoring and
control system is constructed.
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Fig.1 System structure diagram of synchronized phasor
measurement device
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Fig.2 Structure diagram of data collected unit
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Fig.3 Schematic diagram of synchronizing clocks equipment
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Fig.4 Schematic diagram of ethernet

AN, KRG T LU R RS-485 #:11,
T 5 HALR G 7% % (IED) HJ%E; RS-232 #
M, HTH GPS W iH{F BAEEATEIHL; USB
P, HTERERE RIS 8 Ey; JTAG #
1, HTFREERTN RS .

3 FFHRENEREMREIRT

(vl 2 AT R 2 A AT I AR AT 55 B2
QAR R AR e . 2. JTPATTH R, &
AR A E & ARAEAESS, IF BT 5k
I PEESRAR e PRI, [ AT R 2 E P A i
TR ER 2R AR N S I A R 4



-84 - HU R G d 515

(RTOSO I HBIA T R ST 2 AT 45 $e it T 1R U 1 i
Yoy O, A [ A R IR R uC/OS T 4%
6, BHA@mrtaert. ndEtERmT gy,
BAT ARG AL IR HRAATAE R 5y, 53 A KA AR
HUTS B TG BEREHAT 55« B il {5 AT 55
MM TEERAT 25 TP OCRAEEAT S . BRI EERAT
%o RTOS 5| NFDIRERLE 19 'S 5K 2 IR 3011
FER A5, RO T [R) 20 A S 2 T R AP
FERIEEE . SRR LR T2, AN R A 5
W AN S i SR AR R ) 1E R 1B AT
3.1 uC/0S 1l By#81E

uC/OS I J2& — Pl S I Ak B BE 7 1R 53 1A 21 &
45, AREE KN S3C44B0X Kb P 2% 58 42 A
uC/OS 1T E R B4, Ik nT LK uC/OS T &
G T RSN B % AL B 1o X [) S A ) 2
EX uC/OS IR, X uC/OS 1T ZG AT H Y,
{F R IR B B/ FEAR B8 BT T Ak 2 45 4 5 AH O Bt
B SRR IR S IR ST S5 RE T . AE RS R R A
RYHT, FHXT S3C44BOX AbFHEAN T 4n R LTI
TAE: (1) 45 S3C44BOX A28 BT H % . uC/OS
IT 1] S3C44BOX AbBEZS R HEIN K H ADS 2%+
TR BE N BEAH PR R A.
S3C44B0X WHZEHAH . &g, &, Wik, &
GBS TR 7 PR R k.
g Sy WA R X 5 A A, AN
EA uC/OS IAESAd . uC/OS I AT45 nl LA I 1)
RN AZ A P RS T S2H RS T
VERER BV, ERSREINZS uC/OS TTAR N T 5 /A
A V) 1 &R S8 R £ : ChangToSysMode () Al
ChangToUSRMode (). #Aid i 15T ARM7
P AZ (1) 35 Ab B B3 A7 AE 8 22 /D (1) 22 57, ADS SR
Bigm AL AN A G, ik, WEA ) K
Ui 5 ER A A EAAY . S3C44BOX AbFE 28 1K) 3 BN ALHY
OOl =2 ) Kmls, vPEE - RASs 215 2h QAL
o (2) AN[RIAb BEES S R HERR 39K 7 ) AN [F 11
R HAE ST uC/OS IT R AR I, — i B 2 SCHERR 1K)
#3e (3D uC/OS IT ZER ] F H A — > i ST 1y b
PR, il ok TR ST 45 (R R P DB, R RS
KH S3C44BOX € I #54F 0 RGM B, R4 —
AN IR A RIS TRDHE 7= A — R B, I AZ R T
T ATAT 55 U1 R B HT AT 45 . (4) KA uC/OS-
N2 )G, NHARTFEREERSE 2 ERSAMES,
T B S AT BB AT AR S5 gkl oy, HATS
PESE oy R g Hidhs ToAb AR E
6 . BEE A 7 g, AMUEDRE 8 %, JF
FARREHL 9 25 AR 10 2. (5) IR 9w

ARG AT I, JCBRAE O R 7 5 05 i I AE O I
BERK, MR- Em NI wiE, S
FEN. PR AL B
3.2 uC/0S Il BYfE S %1 &

uC/OS 11 FIAT45 43 S Ab BE3s 7 A2 11 1B i 25 e
J¥F1 RTOS WAL BERAT 4TS5, o] LAFT WiAT:
IPATAESS s FHIRBF 4T . uC/OS T H 2 AT:5%
(17 SORPETE RGEH T, AT55 04340 A7 1R 38
R, (HIRLHE KGR, REHEALINEFE
WK, SRS BRI TS, 2
AR A DA R SR . S UE AT I Sk

A 45 (R K1) 3 2 3 A ) 20 AH 0 1 25 . S
Bymm AR . wC/OS 1T HIAES5 i B2 A2 3 T4
e U0, WIS AT S5 e IR e B A
Ly, PWHIRSG AR WIE 50 Ao it S sk i Hedi
RS, AL N B, AR AT Iy
S3C44B0X AbBELR TRUR; FLUCON TR N ERAR(T 45
TFHEPATATES s AT 55 AR AT 55 1 S e 2
SRAHXEAR,  BoE AR SON, S5
KPAAEAEAT S b . RN E RS —
AL R G, — L0 E BT 55 A2 R T IR 1)
BT 55 I 06 205025 FEAT 45 IR AT IS 1) o 308 0L 9 5 4
SE AN AL S AT 55 2 TR IR 548t o

( hWiRS FRIFAL )

v
[ crumfemmaitk |

[ WHOoSIntEnter O HEAFIIRS |

1 Wik £ )z OSIntNesting=1?

| OSTCBCur->OSTCBStkPu=SP |

€

v
I I

BT ITJECh

| @i |
v

[ HOSIExit QB hliRs |

v
[wacrusfemig |

R
5 HRTARSRIEE

Fig.5 Flow chart of interrupt service
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