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Design and implementation of the control unit in a distribution network physical simulation system
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Abstract: Control units of the kernel module, the fault simulation module and the arcing fault device module used in a
physical simulation system of distribution network are designed on the basis of Programmable Controller (PLC) with
structured and modular software. The analog circuit breaker on-off control, three-remote data acquisition control, fault
simulation control, arcing control are realized by using the designed units. And simulation fault of system can be removed by
interruption way and the response time is no more than ten cycles. Results of PSCAD simulation are in accordance with the
running experiment results of physical simulation system, which shows that these designed control units can meet the control
requirements of the physical simulation system.
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Fig. 3 Main program flow chart of core control unit



-124 - ® LRGP B R

REMAE LR, G E LT A 1
WILEARZS . B LE . SBR[ 55 . PLC
WEIERAF LR, wREE, DTN keSS
AWML TENG L, RN IR SEIIE e, PRAIE RS
%A, PLC ¥ Tifliinst AT ML EE e LUGT W AR
AL, H AR R R SRR R SE B RGOIRAS,
i NMLFH S I Ak . I PLC 5 e I 28 AT
FEAU S s e A 55 LA S S M A RO S o BT B8 155 200 o
it BEAS 5 B IANT I 3% 15 H W hln i, R4
TERN G AT AR S 75 L ik e ]

EONEHIE, SRR PLC BN X . il Y
FA] PLC B £ BIAHOCER, LAg s, B
IEE N O R EAME R TCIE ], A kR P E
Kk, FRINBAFRTEHDIREY R Bl
PR, SEHURTES AR IIRE, ALHE IR 2 A ) R AT e sk
Bos EP RARRHORAE S AR A R
43 1) H TSI R it TS ) 5
3.1.1 Wi a8 Thig

FEEFOLNT 65 i 42 o) R P 1 T I 2 22 T,
BFEIEZ . 58, BEhsER, SCImAR W 4 Fos.

AT |
H 3 fifi fig

<>

Y
R 5 2%
ARAEALL
/E

PR BES )
BTN BTN PHEPRE
v v v
S R
FRELIN i) ”

4 RIS H T2 E

Fig. 4 Control subroutine of simulation circuit breaker

SCHGRAE L A A7 A RT W, SCU R )
WHEN 4s. HENIEBNSLI )G, 7ESEI0RRE ),
A E BT RS, BRI T &
W4zl BENRBSEIG S, SRR AT % IR
A, AR T N P EDIRES s BEAFLS)
SEG SR, 2 RN 2 1 FH A R 40 T kA
H %, tH PLC fh izl 1 Hz W7 RA5 S,
gk a1, PEE gk Ry, FTU/DTU 4536 &

. A CBRIIGUE S, RSN i PR A A
Pt EATHL Al bR B M % T R I
M Ay 245 1 /43 T o

3.1.2 =iEINfE

e F R R G, B RS L
IS R SR IG5k
Hn RN, RGBT, 45 PLC #5F
A2 GHHRRER S, WA RERIAE LR R
Ry, dat bk X 5. SRR PLC
Wi RS-485 &%, X Modbus A Ayl iHbRHE,
DL RTUCZEFE 2 i B o0 )il A5 AR dn 7 =0, KR
fEHes PLC. Hdli RS AL gy PLC H%diE h 8
A 3B, FREATRAR, iR

o _ﬁ%ﬁALwﬁx o
TKME Ere T A
BRI =R LY > TR A LY x —RH

b, TURME A 380 V SERR RS HE A H
FERUEARL 10 KV RGN IK{H.

— ERAP A A I 30 e, ABSHOLNT It s T AE A
IR ShAE . BRIk, R Cadas il e o RE 3 Hh 4 FE op
(1) 77 U S AR Bk el B2, JF EE AL SIE S .
3.2 BIEIEHIRIT

TS AR A0 R e Y A AR, 2R 4
(PSR . SRR e LR IR ) T KN
YIBAS RGP L R I 5 | Ky Bosirp, TR
B B P P DR ., IR A, A
P E N R 5 s

A A
BAH KM2 BA
CHi | KM3 | |Chi
YY)
KM4 KM5 KM6 KM7 KM8 KM9
KMa KMb KMc KMd
AT NI \Tr- —— o
| AB |
e D i
\ !
R ——
L

5 HPERHIR B IR E

Fig. 5 Connection diagram of fault simulation device
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