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Development for the UHYV series compensation system protection and control device

YAO Dongxiao, MA Heke, NI Chuankun, DENG Maojun, LU Lijuan, WANG Huayong, YUAN Lin
(XJ Electric Co., Ltd., Xuchang 461000, China)

Abstract: UHV series compensation system primary equipments are expensive, complex, and with a variety of fault types,
so its protection and control devices are very different with conventional protection devices both in hardware and software
requirements. To reflect the fast-changing currents such as MOV current and gap discharge current, the real-time
requirement for the series compensation protection and control system is very high. Based on the analysis of the series
compensation system protection and control devices’ function configuration and performance requirements, it proposes
the hardware and software design solutions for the series compensation system protection and control device. From using
modular design for the hardware, every module is independently designed based on its performance needs, such as analog
input and processing, protection logic operations, communications and human-machine interface modules, it can achieve
maximum efficiency and better stability. From using hierarchical modular design for the software, underlying software
design and debugging by the professional design department, complicated application-layer software using visual
programming environment, making the various protection functions and algorithms modular, visualization, it reduces the
probability of programming mistakes and improves the operating stability of the device. Through the static and real-time
digital simulation instrument (RTDS) simulation testing, the action behavior and performance of the series compensation
protection and control device developed meets the design requirements and relevant industry standards.
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Fig. 1 Structure of the series compensation system

FAN ARG AR R R AL
MOV KAElalft, S5t Wit as 2 sh b1 65 . iy
A BARAEMIEATIREICIE, h2 SR s
3 TR ANk, FL RS 32 E A A R ARt
fif v USSR 25 W O LA 3 1 27); MOV AR
AHRASAN TR, MRS
e, RS T AR MOV IR, W BER
R, R SEAT s KA
I PRId 55 Fp b R L, ARG SR AR A 7 2R
(FIfE R, 5 SRS AR TR B e s I A
e GEIRfA s 55 BRI A T EONIR HY iR
ARG, TEMEEIRM N EWRAR . FRAR K
Ty RSE; B A6 M T BCE SR A RGBT
TSR TR B NS

2 BRIMRIPIEIR EEY R G

2.1 BHERFREKRDH
ER MR s I T A AT s o T L s
PEEISR,  BEEEH A R A R R, N R A

B ER . FRAMRY P IR L 2R R AR R 2K
P RFEHE R, RS S W HL 7 AR 28 IR B S MOV
o RO LR, AR DR R AR B L 24
ANKFE S CRAEARRERD 1200 5i0), AR ST ¥ R 4
DA P ke EAR BURE T B 200 ASRAFF RICRFE
BREERD 10000 5i)e T3 AMA A ™ B R IN DA i it
fish A TR] B AR 55 3 R b R S8, MOV FRLIALSS PR
ORGP B A R S

H A DR 42 4 2 AU R AT 7 R AR A
2o RFEE th 2heAE FR AT & B BRAR SR e
£FUL FT3 miotd iy s\ 25 9F 50, &R oo
R 2 AR EAR I ST A 2 IR E, JTC R
i N R B P2 2 e e B ORI L LA L
FLAR PR AT SO s DI RE SCRF LB BOE (.

POR AR ERIRE KT idasehag; KR
PR LUK 51z 75 45 R GulAE DiRe, SCRFR AL

BATE .
2.2 BHEARFEIT

ZHAMRY S R Gt F YRR B
BN AR TF O N A fRY CPU
B, 15 CPU AEHL. ANLEE: VBEER 4T R, Wil 2
PR

S VNI NPV N L]

BAEHBEH - TR CPUBLR A5 CPUBLER

LUK

P:} tl’
y y

b
e
ji ! ‘:’, lll’
by N IRAN]
[ 5t
Hidzs

S JFH JFA AR st

2 RERHRFRLEHE

Fig. 2 Device hardware system structure
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Fig. 3 Device software system structure
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Fig. 4 Series compensation system protection logic
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Fig. 5 Low value capacitor unbalance protection program
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Table 1 Series compensation component model parameters
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the near end 3 phase fault in the series compensated line
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