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[ Abstract ] High and low voltage complete electrical equipment serves as the core component of power systems, where its design

quality directly impacts power supply reliability and cost-effectiveness. Under the development of new power systems

and the "dual carbon" goals, traditional design approaches exhibit issues such as structural redundancy, limited

versatility, and inefficient operation and maintenance, making them inadequate for adapting to intelligent and green

transformation initiatives. Modular design and standardization are pivotal in addressing industry challenges and driving

technological advancement. This study examines such equipment through theoretical analysis and logical reasoning,

exploring modular design principles, architectures, and implementation pathways while identifying key challenges and

strategies for standardization. Establishing a modular and standardized framework enables efficient end-to-end

collaboration and resource reuse, providing both theoretical foundations and practical guidance for equipment

technology upgrades, industry standardization, and secure power system operations.

[ Key words ] High and low voltage complete electrical equipment; Modular design; Standardized system; Unified interfaces; Full

lifecycle management

515

A TR E RE&T A, SRR ER & i a
TR T oG, HMERE G T % 4 . B HT AL )
ARG SRR IR I I, P PR T 5 A i
Ko SR, ARG il AR AN | 2
A MEG G, RGO (P 15-20 X ). FHF
HHZM (R 30% ) Mis il s (KB IERE 40% ).

TR AR T . SRR PSS -
HE 2023 K, 2 8500 REAMH 769%NFEF=HEANE 1
fTar N, SER = RERIHIZRAL 55% ;5 T it Tl 4 L AT
14 18.5%, U TCi B ILREHIA 2 40%, KEIHANE E
Fo MR HAE T EARAHT

BB T8 K 5 28 R G PR sy, | T B4 AAR
B, AW HRTEROR | FRARAS R 205, MidriEfb
SEHAHIM A T RIRTHE . BN ST IT 2 R A s — |
Bz RGN UK, A SCRE SRR ER &, TR
ST S, BRI TR | SRR 2R R St R
W&, AEEPERAALE], BT BI T S Rk & R

PR IR RIS S

1 RN E R A BB bR B )

1.1 B TR D iR S P K1

PR 2 1 S U B R A B
PR T IR . G5M 583 | DG — BRI,
BAMEHAT it | RE Sk, B bR O PR
A, LIl EARI RHR . HARUR “HIRes i S8,
B e E A RE R S TR, 4 R IR .

HANE RS R LR bailEfb R E B, &
g T AR IR, @ DI RE AR THERS ; AruE b Bie
PR, S BHIRE N ORI R M it
TP IBHERSAT E kT . A ARG e AL, BRI
W —REANR, RAFHOEARE, RREE,
PR i = RSCRE, TS
Lt RS AEEEE, SR P REUE T, BRIk 4
WU

1.2 FRUEARIRZ O i S R S

187



ACADEMIC
e

Modern Science and Technology Research MR ZR £ 6% 5 2 Hf 2026 £

PRI AR 1B 5 4 A A SR T 5 — I B R 545 b
HE, BAAPERE . S5, BEO RRRE, SePlEH E S,
JEMERAG IR T AR, BRZ AR R, BHOICIE A R

HHR AR | AR B D R RS . R
FREATI R R, AL IR E 5 5 R T Pl
D RIERS TR BE 22, HfiEsh - R UEDME . bRk a5 A4
B B (5K, 280, Hild (T2 Mok, 0 (GEE
I, HAENSE, M0 ). K (E . k) s
#e (AR, KB ),

1.3 BEHAEBTH S hRAEAR B IRIG &

T BRIES— . bR IER, BRI
RS A, TS — AR R 4 0, B 25
IR e S o 1 N 2 U s ol o i S S 3
T il SR 2, Ak R e

DIpTEI A T S A R UM , BT 4 A SR e
PE, HESHATAb R R R, SRR, A
WATIZRRUG , BRI 15 K465 9 K, A 8ekiTt
40%, FERAFEHHRM 10%, B4 AFEK 30%, F550EIRE
T U E M E

2 RS L R A B A B IR D S5 54
k&

2.1 B Rz RN

B 8 RAZ O], — ST Re s M, i
PRI BT U . &, (E T2 R, FRAIL
T, R AR, SE— PR T 5S8R, Ll
FRENH BT a8 . —Jeim v St 1T
AN S R %, TR BT ) R G K, 4
PR A ATk 80% LA | DU AT 4 4 5 ] 4k 4y
P, SERER S TR TR, BRERTTRI 2 /NERE 15
Oy, TR, A P S AR AR A A
AR, TR 25%.

2.2 B &

W “REH - oo - ALY =GR, RS
SR )2, FEN R 4 A i i e R 55 41 P 4 i 4
He, BOUGOMZDZ, WEadk . g MRy, W,
BB RINRERATC , ARAH B 5532 5 AU GOR B2
(G | TR SR TR F, R bt . %2k
WRRA RS ER, BERTHROR S R, SCEER,
SR AL ) FE P SAB BE T B 4648 60% , A2 PR Tt
50%, ia4EASREAR 35%.

2.3 BB BEB AR BN

P iE s N I = e 27 e 3 B = e ]
T 5 CATW L 255k, VHEDIREMS S RG R E,
ok i e . OB R, B D WS bR
By, A ORI . R AGREEML ki n
WO SR AN EE, el <30 Q, MK 25

188

100kA/1so FUTEETHANEAL, MRS R AT RO Ak
BEAARER 30% L) L, IR AR RRR R 181 T o e
REALEE AL, TEREHR i AR REAL IR S Pl i, AndE A NFC
T ARSI 200 MILEORSHE RSN OFSJE + 1°C), SO
B4 ], & R B R R

3 SRR E R R A AIEIL R RO DN S BT

li &

3.1 bRiEfeiR R DN %

PRUEALIR R B R B s e A, A IR LN
—JEBTMEIL, SE—BUE R | RN 52 LA S G B2 AL
LRGSR I, FOWUE Refb S ek AR, B SE
A, TRMERMEL, MR | A T TR A
BriRe , PRER™ S — Sk . =R DARHELL, YA TR R,
Gi—HU . BARSGEFEE T, SCRE R S S R
S ATCREIR B X e . DU IAAR AL, IR | TR
LSt 52 A A0 v, AMRE G BEAME T 10MQ, &
Feiif A AUE L I 1.5 AT, BRORTCE il . TURIs bR
HEAL, M2 IR A R MO R, SR R LA
THECRIFIE R T4 o

3.2 Friffbik SIAEY T

M FIR LR R B O A, (B U,
g, PR RS B AL o AN RSUE bR EGR = P
FAEZE SR B, RIS AR R, = S0 — A
Pkl 7 S FORNE 5 [R)PAR I SRR IS THOR A, MELLE
BTt Halk, bR e ReBEqR, Tz, &7 K
TEHABR AT | i IS BGE M 4 B, 1 E X
PR B TCTE HA . RS ESZ R, T 2R
JUIREISA . R, ARESIT AR, FrS2EA5F .
TRl A REAS TR A | A TR, ATk B = AR S
FEDTAE SIS, BUEA SR IRATT S, )5, R
AR, 5. HNAMESREAR L, AR IER
TR, THAER R, SOAOUREENE, HS
BRI AR EACAN AL, BEAS T 7 i ) [ P e

4 IR E L R AR BT I S B 22

4.1 FEERIG S SUZ ni

BEHL) 73 RABOHERL , 75T IIREROR T, F B A
LT RAR Ak S B B CER S R 3 3 R AR
RDIREMSLIEN, WA GG, U DR 1 AR O
AP TR b, O TE TR DB ASCE B
RIHI” o BIUBEGHEE H1 RERIAREAL S S E (1454, S8 —22%¢
NP5 ETT G B DR T HES R GEE PR,
DR REAL A 5 15 5 S ENG o TR, S A f 4 F ez
PEMNARIE, XARIR] T ZBRAEA T A ERAIE, THER LS
HURESR  MHRAS E AR T i TG P T



REiREn. Modern Science and Technology Research MR ZR £ 6% 5 2 Hf 2026 £

4.2 {EERBEHVERREML AR

EACHTRLHL ) R G R, UK REALBOR TR Rl AR
Bttt B, TR IR U REFL AR SR I 2, S
PR, AR IR RSAL, &t S sl s
WIS AZAY, EThatT ARk K, MR
SR, BB PR ETHE 5 B G,
BRI SRR 2% . )5, TPRICE IR ez 4t
RYE, ORI | SRS R TR, s B T
T SEEERIT, B RERR AT AR AT (2 48R $E T 60%
VL, W RRAR A R AAS , 6 R H RS A B 0 O

4.3 Fi ARl v S R BHLk

1R AT AR A B T B T T U IR o 2 e
B, 2B BB MOs E IR AIBCA AN, BRI T,
FTREAE BARE) o HATIMRIBOHF&, SRS 3= | i
A HR N = AR, PERT R ORI TR, $RTT
ThBtE . [, EESLPARRRBLA], RGN S . B
Yyt KR s dE i SRS, R A D B e
Ao SIS A, PRI X E S AR AR, AW
THEH A HEREFE b 5 P SENE , B0 A AL R T A 2R 7R S BRI
I iFEsE s S skt .

5 R E L AR T RIS

5.1 SeBMARTE, Bl R%ES kil &

JnBRARER 2R GEERR, BB 43 BTN IR SRS
PIRRIAE, WEBRAS e 525 1, 2 w m IR e A 4
A AR G — R o T T S — PR 3 e ) 5 42 1
BRI, IR AR AL, | SR 1k B 4T AR B T
AT ARESIAS T RS, BRI AR B SR Bs
TR, MIHETTH G 230, BIARE S BAR R RIRIA . [RlAT,
sEALIR T, Hild . MR RS A AR HE R DR, TR
Wt r nl il . BRI IOUE | A EE S Ui, 1T
B 2 e A 5 S I

5.2 AR bAER, b T SRR T

2 CUPRUEAL 2 PR TS B 3 1) OG5 o 75 e 48— AL
WRSE . BARSHIGREIURE (NG —BLE#En s
Modbus/EtherCAT P ), #fE) FRifEfb 22354 . N7 4E 1Y
e O FRAMEAER ST mE DS, IO A 7= | iy
TR AT F1 B, ARG AT o i 4hn

P

WPITEZIERR , KA AN SEEHNY, KT
B SR, TRREISE RIS, EE ™0 s
o L BRUEGI + PEEETN, DI RS
Pk SR ek

5.3 HEghEBREZHL, RETHRIERTERL 934 )]

X5 IEC, 10 ZEEPRG#bRME (41 1EC 61439 241 ),
S5 G IR E AL SEBMETT E N BRE, di/MERREL . Sl
WG H AR 220, TR E PR A . BUR A LU Sk Al
SRS 5 EErbriEfl e ST, b EEAR %,
TR A [ PRbR v AL L2 P AR TEAR o s r [ b v A P
JERH, SR EPRbREA LU, WSl S E 4
iy, @i “glsk” 5 SRR LG, RAKRER
IR R F 2 AT W E PR i 1 50385 11

6 Lt

ARSCLA AR S B A WEIERT 42, SR B A
SN S L, REMTTEY O SiRiELL,
LU BB TERGIBAELE, BRI RLENE.

B, BSOS AR AT AL, BT b
Tl e . RIGERAZ DRSS, Rl IRT R R R,
T H VR R R AL G e, HESIA TR TR, A
BAL BT ARG TR AEBIE S, B TORAZ Lo J5, #4
= GRS

5 B R e AR TR
e REALAE B S ST DRI S8, DU 30 D ik | %
O BRSO, BiORBTR SOl EECHT R )

S = PR AR R A T FRARRE , R AER RS
B OAREALAR . AT AR . EPMEURE AR RN, il
I TEEIRAR | SRAHER IARE . TR TR | Sk [ P Al A R
efede st

S0, EEIIHTERN], BB S AR R AL
AT RTHRCR L BRI | R, Gl BB
R RGROR, BAHEENE S S

RAA TG RAE AL | 2x O ALTT 5 P AR S AR
PEEAR , TRAWFSER RERERAE AL 2R COBLRBET S Fn il 2
ISR TAERLHINEGE, SEER R, STk s i AR, o
R ) RO BAR S

[ERF. BIERER SRR KGRI, EVLHE.2020(20):103-104.

[2JERARIE. R BT R & Re sl R BT 5] HL ) R4 4,2025(8):21-23.

BT, B RE R ETF 5 & 1R RE APl R G ROV & R HT()]. SEiR 5 IRIA,2022(4):135-137.
[AFEEA Bk, ak B SRR E T G AL BT I 3 ST, S TR AR 51571,2018(24):4455.

189



