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A new device with “selecting 2 from 3” logic and its configuration strategy applied in
Gaoling back-to-back II project

WU Qing-fan, HUANG Jin-hai, ZHANG Ai-ling, ZHOU Ren-wei, LIU Yi, TIAN Pei-tao
(XJ Electric Co., Ltd, Xuchang 461000, China)

Abstract: Based on comprehensive consideration of the reliability and economy, DC protection system commonly uses triplicate
configuration in the HVDC transmission project and the output mode adopts “selecting 2 from 3” logic. The “selecting 2 from 3”
devices achieve “selecting 2 from 3” logic judgment and output action signals, which is important to the analysis and research of
“selecting 2 from 3” logic device and its configuration strategy. This paper analyzes the “selecting 2 from 3” device and its
configuration strategy in previous project, and then proposes a new design of “selecting 2 from 3” device. It adopts control bus
transfer and FPGA logic processing methods, which improves the reliability of the devices and configures “selecting 2 from 3” logic
in redundant “selecting 2 from 3” devices as well as in redundant pole control systems, which greatly improves the reliability and
usability of DC protection system. The new device with “selecting 2 from 3” logic and its configuration strategy is applied in Gaoling
back-to-back II project for the first time. DC protection system has been operating safely and stably. The new device of “selecting 2
from 3” logic and its configuration strategy has successfully passed the test of complex environment in the field, which verifies its

security and reliability. It provides a useful reference for the relevant design of DC protection system in new project.
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Fig. 1 Diagram of traditional “selecting 2 from 3” device

in DC protection system

w1, = AR E R ER R DE AL B C
BEAESm I ORI B (T, At dm iy 208 24 Vv Hif b
IR ERERiBRT E o2 AN EI LN pibOR T k2 £ i}
BEIARSE OK i, HEAT =I5 0T, Wik —
BRI ARG OK I, = AHFYI#Hs| &
B, R RIS T, KShgk L S
BINRFERGE . Wi as O/ bf B2 i 7 BE 9%, JFAE
FURE R Ay A5 5 BRI AR, DU (R

RE = BB N AR W& 2 B

1 BL B 7 Al St G — I 2 B AT LUR R

1) IR AR S, A e S i
Pk )y B L2

2) A HRAE T A R E AR SRS T .

3) W= A E R R PR SR
T AR, HOE TR A B LB
=M, HAE AR S S B KB 2 A
Ak B DUE IR R 2 A% 25 DU IO BR A% AR G At e o
Pebt, EMAGMERLIEZL . GBIk,

4) T = ARE Y OK 55 B AR Y &R 4t

OK v, Frilutki=bil 2| Bim iRy bt A. B R
4t OK 15 Wk, BMEEWORY BE C ZIEH 1,
WARHFIE HI RS
Wefadr i A BERY BEB AR 4 i C BeARA E AR AR EB W A iF C
1 AMERETL Bt 51 RS2 AMER T2 AR 52

: a4 hiB OK
| B Ard b C OK

_______________________________________

s B S s A EfE 52
2 fRBE =K EMRNARZIEE
Fig. 2 Internal logic diagram of traditional “selecting 2

from 3” device
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Fig. 3 DC protection system configuration overview based on
HCM3000 platform
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Fig. 4 Output signal of “selecting 2 from 3” logic

2.3 MBI -OEBHGITAE

I TV G 20 BT el 3 T 78 = R St
%, HAsRE g s pir.

S A el R R O AT AR R
W =B REMARY IResER 5, JHEL TR
TR R RUR Y R LK OK 155, 2R i FPGA
T AEHHT SR AN, AR S BRI AR
HEE T, TE LR AT 4 AR R A S B
REE, JFHNERPE B IGBT it &
VBE 15 5 MBS I B 2155

HRHE A 23Br o] 40 280 = B 2 FL AT DL R Ry
MAR

D SRR, BN A
(77 NN ml sl g, M. PrTdine
W, RGAEARGEKITE W .

2)  CRCEEEREAG SR RS S
FEXHRA IO RE S 50T I 8, e

‘ bl A ‘ ‘ BetRB H BetgrC ‘

RAOKLT 5

l v

IS STEIN ‘ ’ [a ISP avtbi]
JF &t i (IGBT) ‘ ‘ Pl 2 e T i

| i

| |

v 2
R LT || i 2 . .
s P WAzA || Hed%B

> MR AR RO

e

g
vt R B

5 MEI=N_RKERITE
Fig. 5 Design diagram of new “selecting 2 from 3” device
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Fig. 6 Diagram of traditional “selecting 2 from 3” logic
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Fig. 8 Reliability analysis model of traditional “selecting 2 from

3” logic configuration
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Fig. 10 Reliability comparison of “selecting 2 from 3”
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