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Development of a PT parallel device used to prevent reverse charge

LI Peng, ZHONG Zhu-hui
(Changde Power Supply Company of Hunan Electric Power Company, Changde 415000, China)

Abstract: PT reverse charge incident always happens in power system due to incorrect operation or equipment failure. This paper
analyzes the working principle of traditional PT parallel device, summarizes its deficiency in anti reverse charge, and develops an anti
reverse charge device with programmable controller as core for PT parallel. The analog (voltage) criterion is increased to its parallel
conditions. It does not allow to parallel when in-phase voltage difference is greater than the set value. At the same time, a self
recovery circuit with new electronic device (PPTC) is designed in the parallel circuit, in order to block circuit when the parallel loop
current is too large, then the circuit can automatically split. And when the failure is lift, the parallel loop circuit can renew to conduct.
The developed device can fundamentally prevent reverse charge in parallel operation, thus it can prevent the air switch to trip and the
equipment to be damaged, which ensures the safety and stability operation of the power grid.
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Fig. 1 Primary winding of sectionalized single-bus diagram
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Fig. 2 Secondary loop of traditional PT parallel diagram

K2 1 1PTI. 2PTJ O 1 HRE 11 BE PT B &
J11E 1PTG. 2PTG M E B4k 4%, PT k0] %
X JFAE B P R W Y o % PT I 47025 8 T A J 2
Bl

4 PT WG )1 IPTG. 2PTG & )5, =3
kA 1PTY. 2PTI ShESr 4 1 BE I BE LA,
% 1G. 2G. FD & &, HA#EAEH5IP1HTF 5% QK,
WIFEF 4k Higs BLY 204F, T Bk, 1 RF i I
5.

{EREZ P Bl e del W7 ST

D HFIGA R AT IR &, WA AW E
(R JEmIEs, HRE—Itplielr, Rl
& PT [ RS I EA W, PT —iktnl 3141,
NI R S 78 FL S

2) JEHIHT, M TR A PT MR RES A Wiok
Mk, SlIRHEEA SR, EREYE PT 587
4, ¥R PT e, 50k i TRk
Fapess pTY,

3) M1 RE N RIEFIEATI, E479h 35 Hal
PT & R ARES ST, —IANRE Halfd], o BT
FEfE R

2 B FTE PT HFRESMIRIT

ATk PT zaHs, gk fry T/EA
P T LR AR, B .

1) et SO BRARSE, BN PT ik LR
AT B RS 85 T K B fh o 7 2 (A 2

2) FE RS TT A, HUE IS ik ST

AR,

(ER A LB, SO I R W
Bk A ER R A TN R T, B
WIS BT A R 225 mE, B2kt s
T2 T NRTFANWE, BT TAEREFELER
LA S

ASCERN B ) BN IR ) PT F471 2 1k
AT T, 1R AR R 1R g R T 48 N
et PEhlag, BT R PT 3550 k[ AR
H e ZE Bl T, ()R R BT 28 P 24 1 Pk
SRR 22 (PPTC) P, FEFEHI i b8 el (447
PR ERH T FE S . S S I A B B AR
T 3 s,

AR

HURAEH B

AD! D! ADI
A630 L= |=|——
A640 R INO THAIEA
B | |
PPTC —

B640 = ¢ INI
€630 QK

Y2 PPTC
C640
A630]

Y3 PPTC
A640]
B630J o] G R 4
B640J
C6301

Ys  PPTC

€640

L630

Y6  PPTC

L640

|
|
Y4 pPTC |
|
|
|

I 10 24VIN

DC220 V DC-DC ikt

3 M RHIIEEDRGHE

Fig. 3 General structure diagram of improved parallel device
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Fig. 4 Voltage acquisition and transform diagram
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Table 1 Protection and measurement current of parallel loop
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Table 2 Time of recovery circuit block parallel loop
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Fig. 5 Software flow chart of the device
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