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Research on the fault diagnosis of transformer in electric
power system and its automation

Jinxing Li
State Energy Technology (Zhengzhou) Group Co., Ltd., Kaifeng, Henan, 475000, China

Abstract

As the core equipment of the power network, the transformer undertakes the key functions of voltage conversion and electric
energy distribution, and its health state directly affects the overall reliability of the power grid. In recent years, the scale expansion
of new energy grid connection and the load characteristics are complicated, and the electromagnetic stress and thermal stress
borne by transformers have been significantly enhanced, leading to the continuous accumulation of potential fault risks such as
winding deformation and insulation aging. The traditional periodic maintenance mode is difficult to meet the real-time monitoring
requirements of smart grid; the fusion application of intelligent sensing technology and big data analysis provides a new technical
path for transformer status evaluation. Equipment fault diagnosis is gradually shifting from relying on manual experience to the
intelligent decision-making mode of multi-source information fusion. This transformation is an inevitable choice for the upgrading of
the security protection capability of the power system.

Keywords

power system; automation; transformer fault; diagnosis and research
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Application countermeasures of caisson construction
technology in port waterway engineering

Xiaoqing Meng
China Shipping Engineering Construction Administration Co., Ltd., Beijing, 100070, China

Abstract

Caisson construction is a key underwater structure construction technology in port waterway engineering, and its construction
quality directly affects the safety and durability of the overall operation of the project. In recent years, with the rapid advancement
of large-scale and complicated port and waterway projects, caisson construction faces new challenges in technical adaptability, on-
site organization and management and construction equipment. Based on the application background and technical characteristics
of caisson construction in port and waterway engineering, this paper deeply analyzes the current main construction difficulties and
constraints, systematically sorts out typical problem types, and proposes effective technical countermeasures from the dimensions
of measurement and control technology improvement, equipment optimization configuration, foundation reinforcement strategy and
environmental adaptability. Through the comprehensive analysis of the whole process of caisson construction and countermeasures,
the aim is to provide theoretical support and practical path for the construction technology improvement and high-quality
development of port waterway engineering.

Keywords
port waterway engineering; Caisson construction; Technical difficulties; Optimize the path; Countermeasures and suggestions
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Discussion on state monitoring and fault diagnosis of power
supply and distribution equipment

Shiwei Liu
Bengang Beiying Iron and Steel (Group) Co., Ltd. Energy Plant, Benxi, Liaoning, 117000, China

Abstract

State monitoring and fault diagnosis technology of power equipment constitute a solid technical foundation for power system state
maintenance. This technology can not only effectively prevent equipment failure, but also carry out precise positioning and early
warning before the failure occurs, thus greatly reducing the power failure accidents and losses caused by equipment failure. From
the perspective of the whole power supply and distribution system, we deeply discuss and focus on introducing the state detection
technology of electrical equipment and the fault diagnosis method of electrical equipment. The state monitoring technology detects
the operation parameters of the equipment in time and provides data support for fault diagnosis, with the advanced algorithm
and analysis means to accurately determine the fault type, location and cause, so as to provide scientific basis for the subsequent
maintenance decision.

Keywords
power supply and distribution equipment; status monitoring; fault diagnosis
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Difficulties and breakthrough path of quality control of
food additive testing

Meilian Shi Xuefen Shi Weijun Lin
Shenzhen Credit Test Standard Technical Service Co., Ltd., Shenzhen, Guangdong, 518000, China

Abstract

Food additive detection plays a key role in ensuring food safety, and the accuracy and reliability of its detection results are directly
related to the effectiveness of supervision. However, due to the poor stability of trace analysis, the interference of complex matrix
and the limitation of standard methods, the quality control of food additive detection faces many challenges. This paper to a dairy
enterprise benzoic acid overweight event, for example, deeply analyzes the core of food additives testing quality control, and from
the nano enrichment technology development, intelligent background deduction system construction, detection quality control
system reconstruction to explore the technology innovation breakthrough path, through the field test verified the effectiveness and
practicability of relevant technical achievements, can strengthen the food additives detection quality control, build a food safety lines
provide useful enlightenment and reference.

Keywords
food additives; detection; quality control; nano-enrichment; intelligent background deduction
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Quality control and details of food inspection and testing

Xuefen Shi Meilian Shi Weijun Lin
Shenzhen Credit Test Standard Technical Service Co., Ltd., Shenzhen, Guangdong, 518000, China

Abstract

As the core component of the social and public health system, food safety is directly related to public health and market order. Food
inspection and testing evaluates product quality through scientific means, is the key link to ensure the food safety chain. With the
complexity of food production technology and the diversification of consumer demand, inspection and testing are faced with practical
challenges such as increasing types of pollutants and dynamic update of technical standards. The traditional quality control mode
gradually shows limitations in dealing with new risks, and the omission of detail management may lead to the distortion of the test
results and affect the regulatory efficiency.

Keywords
food inspection and testing; quality control; details
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Exploration of Countermeasures for the Development of
New Quality Productivity in Aerospace Enterprises

Shu Tian Haitao Wang Jian Song
Tianjin Aerospace Long March Rocket Manufacturing Co., Ltd., Tianjin, 300462, China

Abstract

With the new development opportunities of the aerospace industry, the sustainable development ability of China’s traditional
aerospace industry is facing challenges. In the future, if we want to continue to leverage our aerospace advantages and develop new
quality productivity, it is an inevitable choice to promote high-quality development of enterprises. Only by adhering to the ideological
guidance of the Party, top-level systematic planning, comprehensively improving development mechanisms, promoting new digital
transformation, vigorously cultivating high-level talent teams and other specific measures under the new development situation, and
vigorously developing new quality productive forces, can we continuously empower the sustainable and healthy development of the
acrospace field. This is not only crucial for achieving the construction of a strong acrospace country, but also provides reference for
other industries to develop their own new quality productivity, form core competitiveness, improve corporate image and production
and operation conditions.

Keywords
aerospace enterprises; new quality productivity; technological innovation; high-quality development

KTFMMR BN R FRHBE T TR RERR
MR EigE R
FREFRAALKSHIEARAT, HE - I 300462

wm =

PRI F ALK T AT e) KRB, REEGAR T LS LR @ik, R R AT L FERRME, KEH A
NREDS VG RELIE LR EF, RAEHGZREBHRT, BFae) B354, BEMERENX, 2aEELs L RN
H, B RBLFOER . KAFRBRTFAFTIMEF LR T, KAZXREHREZ N, FiEAMRARF S RA
BRI AL, XA EIMEREZREXRELE, LARMTLEEAGHRES N, BRECEFRA, KELLB
% Atk 22 E R UIARAE L E S

K
MR A s BAF Fp 5 AEANH; SMERE

/.

1515 Rl R, B i — NES RS R Tk PR
T (R LIRS ey, T T TERAEE], MR SR A
T, FER TR AR R gt o (MRS RAE R 7 Ui sk
e R, ST e e PR, REGER A RFE L
;ng‘%#ﬁfﬁfoﬁuﬁﬁ;%ﬁﬂﬁgﬁA¢%:/%iﬁwmﬂﬁ%ﬁﬁ%éﬁ%ﬁaﬁﬁﬁﬁ%,%ﬁ%ﬁ
YémjA;;Hggﬁggﬁ&%A v g ORI, VYA, RO, f
e PHRIREIERES, ROURI TR s bR SRS TR S RS . P
SRR R, E T ERA R AL \
A - P ) RIERRIR . SRR AR | 5 R
e s gty e P RO S
iR =2 i B G P BT A T S\,

o R T S N R, AR T, FRTR L R
PHRSUIARIREA, R DRSS g orsmtits, AnRmBmer, bR
ERRIET 2. BT TERARRAY g, soRURARATRE R NI AE S2IR
I, AIGREAE A, BT R
(fEEET] B (1987-) , XL, PERWIBNEN.  gymsr=h, WaneOmesn, Mt lIpgmE 2

ML, T2, MBEACFINEEEHRR EPROURHME T

16



REEGFHETIR - 015 - F07H - 2024 F 12 A

2 {TiEMRMSAFTREFHHENX
2.1 FRE= N E

B A N ER IR S AIFHORBE D . A=kt 55
TR, WE SRS, XEEREA RS EEEEE
MRt . FRAEF e = BER, CIEN T R5 45T
R, AR BRESRE. ke, ShE
FHIE, fFEik I mseilt A= . elfREaE
SR, AECERCHMRCE . PRI A, DA
Al TEANEE TR R A A R S B AN A
8, DIeBERAPRIMERI AR ORS, R ek, *
SRR, PR,
2.2 iR R FT B ETF= N5 =

MR T AT, Fiiadr= IR G A0
RIS . BB D B R0, B
EFER AT AR R G, RS TRIHIE B E
BT, RIGUBT RIS R A= IR R A e MR A
WA= ERE, ahBEROREED A, BiReEER
SR AREZE, RSP T ABMARE TR, a0
BRiim, BRL RISt s Akl s
s THIGTH, MERSAHERIVRE R, TG ERAIREL
ERAREEIEITR A SR, A TR R
ARG RERAE, EAEFT SRR Ly S
K5 BRI RITE, USRS SR SR L I o) 2 et
P, ZEERITA . B A BRIRIURI AR 2SR IRE 1%
HREWERER TSN, AP E A
IR T TR
23 MRERBHFRE=HHER

EIREFTAAM AR AR R T e a3,
VRIS, fIETSEROARHER. 17
bRk TR AFE N NTSEIES . ESmR A mEIER A
AR, THAERAR. RIS ROE ZE .
Ak, &IPSR A= 70, AR RSO
FRBGHEFIT ettt B IbsE . O EEERI QR B
e, SRR R EAMODIE AR, AT AE
BN AT IAL R, REATT L R RS
LELATR, BrRAF DNEMEAL R, RCATRIEE H 25
R A TRERFEITESR , R AT AR E il B R DO e RN 2
FIAGE, (it a ks AR =\ s e DT, 1
BB BTSSR, ALFAREROUEE S,

SFTEM RS W H A= HRIXT R EIL
3.1 IRARERES M

T SRR E, RS G E F TR ROk . R
KEZEEEIEH, IRMNIEAER SR e &
BEAH RSy, AAALIRERR A\ ST A SIS b

Freapta® ER, BASRIRR OIS BER g
A NESELRIR B DIER, BOOTEZHRERT
FEFHIFE K, AR SR AR BRIIE . I ZIRFATN
SRS R BT S AERT T, TR R BRI IE W
731, DAEREEETR AT, SRR TR OB
BT TR —EAE "SGR
S EABT BRLOAEHINR, EYIS IR ARG
M, REHETBUARINL LG R It E, nsn
MRS SR I, SRR SRR oA 5 |
SRR, AR AT A = B A AR LB ARARIIE
3.2 EEMEHRESI

WL N Erh DR R AR A7), 2L
SIS TR R TR, R EE TR G5 R T
K, RIS TR DBOR R . B B TR BT
ERNAAURA SER TR . ERHER, Ex it —E.
IRFRFEPRTIR], SRR A TS A5 S o B B TR
Z, RS RSO A R BEARERL, il A5
KI5 140, LA AZ DA 77 5 E SR A e F bR e B R
o FUERATERR A IRIEHT A, PR ERE
KEEFTRMENRTREFRA, ARERIIaLRET
MEREHY AN ) o SEGARRE AR ST OUE, HIETE
FOR AR, DA Bk 8K T ARSI S TR A B
RYURAFA, R, MRE LI L EEERE,
BTV, B TRBCRZES |, B B i
5| S N ST R S I S s R A ML 2 B RE B A PRI (1L
%, mEAETR A .
3.3 #iufgeEEERER

AN R IR A, BRI A2 E
DEREARCHTRE IR RAET . ZERAL B O
fife, WSESCRBOR, MURLERE, RP5eE &R
AR BEAEIRES . BREAR . M TIRER,
Bl AN IR, IRy s A& A . AT,
B IAEARCFHRA . HEBRGFHTERA . 5122 RN
ARSI JEETT . it S LS ITAE
1, DIESEIS TR RS AT, IRRET “F
IR CHEREEAER FEEDT BE BN ST
FEHITN, B RELPHBREACBILE, I
PR DERBCR, SEBLR SR DBORTIR e, 224 a 1R[]
BIRCR, SEERHEITFOLE], BhazLImE. oIk, 5780y
RODHIEFN A, AR GBI o AR ARV AE S
77 - 2 - R R A T H ALY, RIE TR - 5T
F TAER HAEESS, IMPABORE TARM 258G, sk
REAREREEE, (SERORECE BT, Bz 77, 2. iF.
7 GIEERD, B R RRD, SEEEANE, T8
FEF DARWAZ DTSR “RIG—A AR, K&

17



REFGFHETIR - 015 - F07H - 2024 F 12 A

SRR A TR EAT SR Eh BT R A= 0
3.4 W HFHEER

RIEFTER i, EWRE TR, —mk
G N & S N | B A v S e A ST o e i)
FERAR A, SEELTRIR SRR, REarahEr=%, B
EIERTE, FEERRERISE . A LEREEA R, B hER
HBERIRE TSR LR 7,
W TR e s HRRE . A=kl S5 A TR 9540
KGR PR R TR N AR PR R SR b,
PR AP DER T R EE TR B S ER TN, DU
WA BEEhTE . T R EHHE N B A A
Hik, AR RAF DI, IR R
EERLA, SR T, B MBS R Sk
RS EEISE S TR R RS, bl PR A = A
ERERIEEITI R, B RIERE 4R . ARG, AR H
IR MR TR, ISy TR,
P R B I AR R DR ISRl B, SeRs i
(b h L T ESRT M, RIS IEZZ A rEEM 3T 3
BN | RS IRREERRIA, SR Py &
TR AR S, 1EEW S T2 AR EEdE,
TR BRI A &, e e IS
(EUSThEE, RN AT ER AL AR SR T2k, AT ALY
MARE LTI, BY VAR, [RIR Al R
FRANI BRI L I 30RO SR AR I s
TIEE, MR RAEE AR | Evmil . R LA R A
SFRAERERE, AR AV AL P i AT
=l
3.5 X A1msE AN A 153+

Bt B T 2R IO DGR AE SR R VST T, 552077
TREIVBIRR T — 5025, TR IR A5 E
FROLTHERENA RSN, AR ER T shE RS EESN R
A1 o MRV T AR TR B T A 71, A2
KRATEEFRNE . EGNFT A R, R
HHBREIMUR B EATSHAACE . (BRI A% R8T
RAEF 1, ARV E R ki, XA
A E AR TR K FRICARRE R T EnR . AR
IR b, — HHEEEMSNETER AN, AANSEHY

18

BTN, BZM AREEETED, KOt A 47
GRS AN, Bt R, B AR
R TTME . RGAERIBIRLZ: . TERANA BN, 1T
SRR EHENEACE . SERTPMIL. HIEHL
I BRIECR , FRERdck A T TAERBRIGIETE D, FF
SESEEATN . FMAREA, IRESGLG, HTES
MABRE T, ISR SR S T S R SR I R F5 A
PRRIIRISAF IR, TR R AR L e ¥, #
FOP A BT, BEEIE—RHRRENA, hafsHi
TR, EREEA o TSy E A, EIERES Al
AP IR AT, IR REAE PG R A= P RO
BT o BRI —20R | HBEAS EDRES
FHER, ELERES NGRS TRERTE, IR /N TRh
FERE A BAIERS, SEERHRRTUR A 6O . FA N
FEHEGREMEED, AREENFE DA RTK, A
firi R E A A R i DTk
4 £5ig
BT N ERIFAE— N — st R, EFE
NEHRERAFRFSIR . EX DR, HURE R IAR
BIRFF RS S EEE X, e REE R ER TAEEES 1Y
BE DR, SEEIsEE A TN LHEIRIHIE, A
EERLIRE, BEFRm FEIBOR A B ge A I ) 22
P, IR R A AN AT SRE, RERATTR A
RS E A R, AIAEFTEBEG R, AR E
WS RIS NIEE LT,
S0k
(1] XU SR 2P AR A FR T o A= 7 I RO PR 22 XD 20T
&, 2023 (24) : 20-22.
2] ZR=FTEF NN | R RERAIA R 8 S [1].754D
ittx, 2024 (34) : 9-14.
[3] HokE BUEERMAEH A D HISPEELERERTI].A
Frrat, 2024 (5) @ 14-21.
[4] XUER A= Tl e e 75 T S EIE-DAT T A B FE
rhasRls, 2023 (11) : 59-66.
[5] AEERD IO BT T A= = 70 ) B AR 75 SO SEBHLE RF5Y
[T A8 IRIRRIT 5T, 2024 (1) ¢ 3-12.



REUHETE-FE015-F07H - 2024 F12 8 DOT: https://doi.org/10.12349/tie.v1i7.5481

Application of reactive power compensation technology in
high and low voltage power supply system

Hengyi Liang
Guangxi Beibu Gulf International Container Terminal Co., Ltd., Qinzhou, Guangxi, 535000, China

Abstract

Since the reform and opening up, China ‘s power grid system construction has made remarkable achievements in the continuous
advancement. The realization of these results is inseparable from the optimization and upgrading of electrical equipment and the wide
application of reactive power compensation technology. In this paper, the basic principle of reactive power compensation technology,
different types of reactive power compensation devices and their specific applications in high and low voltage power supply systems
are discussed in depth. By analyzing the influence of reactive power compensation technology on system stability, voltage quality
and power factor, this paper expounds its key role in modern power system, and shows the application effect of reactive power
compensation technology with practical cases. Finally, combined with the development trend of smart grid, the future development
direction of reactive power compensation technology is prospected, which aims to provide reference for the optimal operation of
power system.

Keywords
high and low voltage power supply system; reactive power compensation; applications
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Research on safe operation strategy and practice of sewage
treatment plant equipment

Qiyin Zhao
Luzhou Xinglu Sewage Treatment Co., Ltd., Luzhou, Sichuan, 646000, China

Abstract

Sewage treatment plant as an important link of urban sewage treatment, its equipment safety directly affects the efficiency of sewage
treatment and operating costs. With the advancement of urbanization and the increase of sewage treatment demand, the operation
and maintenance of sewage treatment plant equipment are facing more and more challenges. In this paper, the safety operation of
sewage treatment plant equipment is analyzed deeply, the main safety problems exist in the operation of equipment are studied, and
the relevant safety operation strategies are put forward. The research shows that the implementation of equipment safety operation
strategy can not only reduce the failure rate of equipment, but also extend the service life of equipment, reduce maintenance costs,
and improve the economic and social benefits of sewage treatment plants.

Keywords

sewage treatment plant, equipment safety, operation strategy, equipment failure, maintenance
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Key technologies for intelligent energy storage battery
PACK line

Wenhui Fu
Ningde Sikeqi Intelligent Equipment Co., Ltd., Ningde, Fujian, 352100, China

Abstract

The main function of PACK line is to assemble multiple battery cells into battery modules or packs of different specifications to
meet the specific needs of different customers. Energy storage batteries have the characteristics of short product life cycle, small and
diversified quantity, rapid market changes, and fierce market competition. Therefore, the PACK line for energy storage batteries also
faces enormous challenges which is the crucial part of energy storage battery manufacturing. Firstly, the paper introduces the main
challenges which are faced by the current intelligent energy storage battery PACK line. Secondly, the key technologies are proposed
to solve these problems. Finally, the development trend of intelligent PACK line for energy storage batteries is discussed.

Keywords
Energy Storage Battery, PACK Line, Intelligent
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The Development of Near-infrared Spectroscopy Technology
in Food Quality Inspection

Bin Zhang
Hebei Institute of Food Inspection, Shijiazhuang, Hebei, 050227, China

Abstract

Near-infrared spectroscopy (NIR) is a non-destructive detection technology widely used in the field of food quality identification. It
is based on the mechanism of interaction between near-infrared light waves and substances, and deeply analyzes the composition and
characteristics of the sample by measuring the spectral information absorbed by the sample. It is highly efficient, accurate and non-
destructive in food testing, and has great application potential in food component analysis, processing flow monitoring and storage
preservation. With the continuous iteration of testing equipment and the increasing improvement of data processing algorithms, its
application scope is constantly expanding. It can comprehensively assess the quality of various foods, and even basic components
such as moisture, fat, protein and sugar can be accurately determined. However, although this technology has made significant
progress in the field of food testing, it still faces challenges such as large equipment investment and cumbersome data processing
procedures. In the future, with continuous technological breakthroughs and innovations, it will surely play a more important role in
improving the food quality control system and upgrading the industry.

Keywords
near infrared spectroscopy; food detection; quality analysis; component determination; technical application
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Analysis and countermeasures of frequency converter anti-
shake power technology

Weiwei Yue
Hebei Fengmei Coke Chemical Co., Ltd., Handan, Hebei, 056200, China

Abstract

In modern chemical enterprises, frequency converters, as core control devices, are widely used in various motor drive systems. The
“power flicker” phenomenon caused by instantaneous voltage fluctuations in the power grid can lead to incorrect operation and
shutdown of frequency converters, further causing interlock interruptions on production lines and even significant impacts on the
safety and environmental protection of the entire chemical enterprise. Most current research focuses on hardware redundancy design,
while studies on control algorithm optimization and system-level collaborative protection are insufficient. This paper explores a
power flicker prevention solution that is both economical and reliable, aiming to enhance the adaptability of industrial equipment to
power quality and provide strong technical support for building an intelligent power supply system, with significant economic value
and social benefits.

Keywords
frequency converter; anti-flicker technology; analysis; coping strategy
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Analysis on the application of intelligent technology in
electrical engineering automation control

Yue Zhang
Xi’an Research Institute Co., Ltd. of China Coal Technology and Engineering Group, Xi’an, Shaanxi, 710077, China

Abstract

With the rapid advancement of modern electronic technology, the level of information processing automation has significantly
improved, making intelligence an important trend in social evolution. A deep exploration of the intrinsic principles of intelligence
not only aids in understanding human cognitive processes but also lays a theoretical foundation for the development of intelligent
devices. Introducing intelligent technology into electrical engineering has notably enhanced the automation level of power systems.
Looking ahead, the application scope of intelligent technology in power system automation will continue to expand and gradually
penetrate more related fields. This technological innovation can effectively address the shortage of specialized talent and significantly
improve the efficiency of human resource utilization.

Keywords
intelligent technology; electrical engineering; automatic control; application
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Determination of the volatile components from Chengde
of Artemisia argyi Folium by gas chromatography-mass
spectrometry

Xiaoyong Wang'? Li Ma"? Lina Zhao’

1. Chengde Food and Drug Inspection Institute, Chengde,Heibei, 067000, China
2. Hebei Yanshan Daodi Medicinal Materials Testing and Inspection Innovation Center, Chengde, Heibei, 067000, China
3. Chengde Medical College Affiliated Hospital, Chengde, Heibei, 067000, China

Abstract

To explore the constituents of volatile components in artemisia argyi folium from different growing environment of Chengde, gas
chromatography-mass spectrometry was used to test the volatile components. 5 g artemisia argyi sample was extracted by steam
distillation, the relative contents of the components in artemisia argyi were calculated using peak area normalization method [/ The
result showed that the types of compound in artemisia argyi were similar in five habitats, the type of compound in sample No.4 was
the lowest. In addition, artemisia argyi contains thirty-five components such as alcohols, alkenes, esters, alkanes and ketone. Among
the rest, thirty-two kinds were common components and another three kinds were the specific components of the area. The main
volatile components of artemisia argyi were the eucalyptol, 4-pinterol, a-caryophyllene, decahydrodimethylvinaphthol, camphor and
d-bornol. The relative contents of volatile components had obvious differences from various resources. The volatile components of
artemisia argyi from different areas were analyzed and compared to provide reference for quality control and clinical application of
artemisia argyi.

Keywords
gas chromatography-mass spectrometry; artemisia argyi;volatile components.

SHEWE - SR ENERN R ERIME T EL ER S
FoAvk ™ LHET " REEe
1 K 2GR L, I - L K 067000

2. AR LER 2GR IS N G EEr O, TR - AL A 067000

3. AR GIEERS, HE - L A4 067000

m =

AR FAMEH X RF ARSI B RS, 2 A &% P B i xR E M X 3t 5 A48 2 M s o AT MR . A
REg¥ et g, RIAKAALEMA FRBITEL MRS, ARERE—CEFERs AT EE, EREAARBIHEK
SARBIIB IR Z M oy 240D, 253 HLEMAP ER D ORI R R B )R, B, 8. RFISMLE
Wy, EPI2AR LA RS, IARREA RS, KT ERBL RS A A AR o -BA . TASTAIHE
BB, AR, BERAEES, SERXERSAANEEHE—CHBREEF, SITERBE L 2 ER RS 27, AL
TR E R Al R R RS

KA

AAREFE—BBAE; ot BEARRS

1315 YRHRFIL, WL R, L% W FIL, DB,
FORI, B REEE 1,
SR ORHE T, SRR T (e T BRI
BRI, LRHOACEER SIS A
AR TFHEA i) S T BT
SRR, SR, BB ©, fek
(A Edok (1982-) , B, DETIEEA, .
O " B g R ) O R
B SRR, NSRRI, r RO, AR, 2. WHEL i,
CEFIEE] RN (1984-) , 2, PESTERRA, A HeppHHEIN R R Y. FHGR X 2 041
B, B, NEBREZHI. 8N TR R TR R A

[E£UHE] BEMRESNE, INERS: 202402A106,

37



HEUHETRE - F01E-F07H - 20245128

TRy, AR SCR K ZE S R RS EROR R X sk
PERSY, FIASARGIRE - BEFIEHE AR (GC-MS) e, *
PRI TETRRA — At R B ORI & i, DR X
BRI R UL Y T

2 B E5IRG

2.1 &5

GC2030/TQ8040 B AH A 1% - TS A ( H At
NE]) 5 XS105 BUE 3T RS (Ml - FERIZ A E], R
5 0.0lmg) .
22iR%

WA R E B X B AR SO 200 e RS L, &
B A ERHEY ST, MRS SR S8 S1~S5.

3 FHik
3.1 KIEH
3.1.1 AR &g &

IR B HP-SMS BB FE (30m x 0.25mm,
025um) ; #FHA: SHAFHA (4B = 99.999% ) 5 it
1.0mL/min; BERECIEEE: 250°C; BEREAFT: 1ul; HERETR
Syt 20 ¢ 15 FHERRRF: RAAIRE 60°C. fR4F Smin, DL
2°C /min FJEPEIFE 130°C, &% Smin, DL 5°C /min fU3HE
42 180°C, fRFF 10min,

3.1.2 ig&i

BEOHRE: 220°C; RLEET50: BT-EGIHE (ED ; &#
HAEE. 70eV; B TIRIRE: 220°C; IEFIAER : 4ming £
PR, 2, AfVEEmEE (m/z) @ 55~550,
3.2 BEHIE

B E R, BUREARZY 0.5em IORE R, B2 5g, K%
FroE, BEELIHEA, 7k 500ml, $ESR, EEEL
PREENEN , MIESS Eomin K (E eI B sy, Him Ao
WAIE, BHINZERZEE 2ml, GERERNRAER . IIFAEHE,
{REFGIb 2 /NI, A, B ERZEETE, INACDETEKER
FREN, B, REESEINZBRZEE 1ml & 10ml 84,
FZeZ BEmsRe 2 ZIE, #2754, 0.22um JEMEIE .

4 HREHE
41 SHEBEEERNK

FHEFEF IO TLLL 60°CRRIEIREE, &5k, HhARHR
FHERF N B, $F—2H0L 5°C /min HET 5]
180°C, A1) 2°C /min R HE] 130°C, {£F Smin J5
FF 5°C /min R F] 180°C,  MIE B9 SH-REG A I3 %
LA A5, DL 5°C /min FHEHRFHER, KA
R MRSy R, (RSB ERE, WIHRSREME S
2°C /min, FAASYFEEREE, SBOTIEVN, HEER

38

H—bE R EEER, R e HERET AL 2°C /min 3%
THEE] 130°C, {745 5min 5T 5°C /min HE T 58] 180°C,
Huk, Waw HEREF I Se EREE, WRTE 180°CH
270°C N @ IEE RGNS EE, BERENAS, &
RIS, BRI AISEZEERE, WERS
i FHIREE ) 180°C,
4.2 SRR EHEHENRL

XM TETE R, B EIIARNR 1h, 2h, 3h.
ah (OFRECR, SEALEN 2h REBUEA MR TR Z T 1h,
FIEINENRAT R, IR G NG, #E Ol
[BIH 2h, 7E5y B LR Z BRI N/ oK Bl il Ik 45,
W MBI BT T4
43 XMELZ R D EERTiE

SRR S TR TS A, R R NIST20 T FEkE 2%,
JLEE Y 35 MMELMERSY, FEARE. BREEE. fFk
TR, BT RS R IS, A9
FRAEHDIX WML MRSy, SRR — G B L
B A E S =
4.4 AEERXZMEL RS XL o

KSRGS - BT W29k 5 L MRk it
e, B 1A REREA e E TR e, 5 Mk
M2 S A MRS 35 T, Hirp S1~85 Fh oy Bk
TEH 34, 33, 34, 34, 34 MbEW, HENESSEENS
A4 96.9% . 97.2%. 98.2%. 98.5% A1197.7%.

12000

10000 { l

E 8000 AJ.A_AJIL A“l L A wh J_A_L_‘“JM\U“@% «
z 5
:;, ﬁooo_ML J\n L l AL A‘J_J\Ju‘__‘wb____% o
:|
£ 4000_MMLJUL_J LLJ A AUt s3
E

2000 1] LLILA.LJL.L T T TV LAAA-J\LA.‘._‘.J‘_ s
0 At MA.A—LJLL o LLA_N e M\LAA“_J s1

T T T T T 1
10 20 30 40 50 60 70

time/min
B 1 A fEM X M RIE A BB TR E

£ 10 S HOCOHHER MR & RIE S R, X
e R O R A R . 4- R, -

AT T E RGN RN, 35 Fb
BRI T, A 32 F R A S, AR MR FhE

EFRAHE, (BELMHEADNENE &BE —EERME,
Hepfpt | BRRAEER LS IIN a0 S BEAE RO,
B A RIRREAC SIS S B E RV N SRR
BAy TR, BRREACE AN & R, HUORRE R nE 2,

[(EES=Z0



HEUHETRE - F015-F07H 20245128

F15NUMERERSEER BN SEMNELR

TN e /%

FF5 RN /min EMAFR R S
S1 S2 S3 S4 S5

1 5.24 o- YR C,oHyg 1.10 1.19 1.29 1.46 1.44 FATE
2 6.16 P CoHq 0.63 0.58 0.61 0.52 0.62 FARE
3 8.69 JELERE CeH,,0 0.28 0.30 0.34 0.37 0.37 [iEES
4 8.99 B C,H,;0 0.88 0.96 0.44 0.59 0.54 fis
5 9.39 SERATHIE CoHyg 0.75 0.84 1.08 1.22 1.21 FAE
6 9.93 lRREL CoHyg 0.27 0.34 0.45 0.53 0.53 FATE
7 11.18 LEaleei C,H,;0 25.88 26.92 28.43 29.32 28.79 Bk
8 12.20 vy - AV C,H,;0 1.90 2.04 227 241 237 EAipk
9 14.08 B C,H,;0 2.88 3.00 3.12 3.19 3.13 e
10 16.05 K CioHy6 0.48 0.52 0.46 0.54 0.51 BAGE
11 17.39 MRS C,oH,;;0 2.40 2.51 2.66 3.18 3.07 [EES
12 18.19 EspCHI C,H,,0 0.49 0.54 0.52 0.61 0.63 filsk
13 19.16 TR CH,q 1.23 1.28 1.10 1.18 1.17 BARE
14 19.62 ZIERAThES C,H,0, 3.38 3.39 3.11 3.28 3.28 EES
15 20.10 8% i C,H,;0 0.91 0.80 0.62 0.85 0.81 e
16 20.69 P I5H C10H140 232 2.34 5.75 3.65 4.27 fif=t
17 21.52 T CH, ;0 4.88 4.99 8.63 4.80 5.92 B
18 21.79 4- s C,,H,,0, 9.02 8.99 8.88 9.30 9.15 [ice
19 22.03 =t C,H,0 4.59 438 5.00 4.95 4.85 BARE
20 23.46 o - FATHEE C,H,;0 3.72 3.78 3.97 4.15 4.10 [izes
21 2424 TR C,H,;0 0.75 0.73 0.76 0.74 0.69 ek
22 26.22 I C,H,0 2.00 2.01 1.92 2.01 1.99 [i=e
23 28.09 LLH ey C,0H,,0 0.43 0.37 0.27 0.31 0.38 fifs
24 29.75 iR T B C,.H,,0, - - 1.03 0.69 0.81 [EES
25 34.10 a- AT CsH,, 7.46 7.53 428 5.76 5.28 ik
26 36.90 ARGy CysHy, 0.70 0.67 0.41 0.55 0.51 {24
27 37.92 THER C,H,,0, 1.11 0.76 0.52 0.72 0.71 iHES
28 38.07 K CsH,, 0.26 - - 1.35 1.25 ik
29 38.96 TR CsH,, 1.22 1.22 0.96 - - ik
30 39.22 T CsH,, 0.41 0.42 0.25 0.23 0.29 s
31 40.39 o - BiEHE CysHy, 0.22 0.23 0.18 0.23 0.21 {24005
32 48.90 /Sl i C,sH,,0 1.54 1.43 1.11 1.07 1.12 =2
33 49.11 VELUES C;H,,0 4.40 4.10 3.30 3.27 3.55 fE2lemi
34 52.71 +E PR IGELZT) CsH,0 7.92 7.52 4.48 434 4.17 [iAES
35 53.08 FEA R C,;H,,0 0.57 0.55 0.96 0.27 0.21 gk
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A control method of electric charging port cover based on a
resistance position sensor

Wu Zhou Yue Huang Guanlin Liu Huijing Li
Guangzhou Automobile Group Co., Ltd., Guangzhou, Guangdong, 511434, China

Abstract

With the popularity of electric vehicles, the intelligent design of charging port cover has become an important direction to improve
user experience and system reliability. This paper proposes a design scheme of electric charging port cover which can significantly
improve the sampling accuracy of resistance sensor and multi-scene control logic, focusing on solving the problems of multi-
scene trigger, anti-clip safety and environmental adaptability. The design uses the resistance angle sensor combined with the voltage
sampling to calculate the resistance, improves the sampling reliability through the bilateral error redundancy mechanism, and
constructs a multi-scenario trigger logic for different use scenarios (such as remote control key, remote control, automatic speed
shutdown, etc.). Sampling configuration characters distinguish different models and items, which significantly improve the reusability
and platform of the software. In addition, the standardized interface is designed based on SOA (service-oriented architecture), which
supports the flexible expansion of charging port cover and vehicle system (such as self-locking in car wash mode and geography-
fencing linkage).

Keywords
Electric vehicle; charging port cover; resistance sensor; SOA architecture; anti-clip control
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