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Engineering Design and Energy Efficiency Optimization Scheme for High and Low Voltage
Power Equipment in Industrial Parks
Fan Xiaojun
Zhejiang Delo Electric Power Equipment Co., Ltd.

[Abstract] In response to the high load and multi operating conditions of the power system in industrial parks,
this article focuses on the core issues of engineering design and energy efficiency optimization of high and low
voltage complete sets of power equipment. By analyzing key design aspects such as equipment selection,
topology configuration, and reactive power compensation strategy , combined with power system simulation and
field testing verification, a comprehensive optimization scheme including load dynamic matching, intelligent
voltage regulation control, and energy—saving component integration is proposed. Selecting a 35kV/10kV
substation in a chemical industrial park as the research object, after experimental verification, the optimized
equipment operation efficiency increased by 6.8%, the annual power loss reached 237000 kWh, the voltage
deviation was controlled within * 3%, and the power factor remained stable above 0.95. The research results
provide theoretical support and engineering practice reference for the efficient design and energy—saving
transformation of power equipment in industrial parks.

[Key words] industrial park; High and low voltage complete sets of equipment; Engineering design; Energy

efficiency optimization; Reactive power compensation

ElE

£ ORB” HARGIUR, Tl bl DA BE U KR S i
TR B, SEHE ) AR ST I RE A /K P B4 5% i) DIl R e 48
P FEHERE o e IR e 3R v e A D T el DX ey A2
B SR H R OSE R B, AR T o MR R
RE UL IR 2 A5 G BT E, LB S BRI AT RERE C R
124 el X BE A AR R DS 248, 2 B Ik bl XA

TEAE W %I Y 5 S fr ST ANV RN IUR . KT
ARG IE KGR 22 1 X 4 4% 18 AT RURA N
85%-90%, WAL TH K hehsdEZisk (B 1) o [FIN, BEE#
AR H . FRETE S M AAT N, Lk X B R4
PSS R At BN, WRER&ENIERTRENS
TREER R T S sk

122 Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Journal of Project Management

LIRS
HTEeN 1 A 1.062026 4
SCERA, B IS (ISSN) = 2737-4580(P) / 2737-4599(0)

B 1 miUERER TS

AW 2 B b T 51— B4 I BE LR T 8= R 1 40
¥t S X RER S a BRGNS R, Bk
WAL, SEALTT B DRSS M2, JETF Ik, A
M TREB A AR NS e A Az bR &, R “ik
TP E 00U M AIRER AR R, P H ks
IR T RIS, g5 RS S EiErs, b THkE
DX R Js R e 46 AT RETH AR TV M R B 6 42, B
1 X SEPLAEIR T FE R RS ARE s Bis.

—. TIrEXRSREXREERNESIREEITZOE
MEFARES

(—) B FEA RN

Tl X e I B H T 1 2 (1) TR U o 5 S ) S 12k
G SRR = KA HR, PEREIENE L R — 2 Sy
TERCIR I, LTI DX A A PRI ) S R (SR AT o
didigrs AR AT R, R R IZEASIASTIR 1)
AT T, MRG0 25 B 5 S BRis AT ST () DE L AN
KT 90%, —&briEaAs ), T2k fkHE (GB7251. 1-2022 i
JERETF R FNHHIBER) (GB/T11022-2020 & Hs FF ok 4 %
s il e 25 FRE L B RS ) SR S bk, WA e &% A0 2%
S ST B S SRR . SRR
RN, 055 2% R AR e e % AR M R R (A S E
PR, B G R B 45 [ B R AN T 80U RE R FE S e A
S DA Ao A SN, 76 eI BESR B 2 A% R AR
IEATIRE A . dEd oA, SRA G RIRA (LCC) #r s
h, PRETTRE R A SR G R

K2 milh e e
() REEBARE R
L v e e Y
GAT TSR B B B I AERIL, SRS “ /5 2R A+ )
N ARBAEIE” BTSRRI, 255 bl X 2R 22 A . 51

n, A CRERGESEAE P o s, TR R B 0. 75-0. 85,
[ 2R 0L 0. 8-0. 95 HUMUIN TIE X pirehs Sy B3, T B R4
I 0.6-0.7, RN RFHE 0. 7-0. 8. WHAEM T, EERE
WA SEIE ] SF6 SARLGIT AR (GIS) BRI AL L TT A,
HABBFEEALFHOT R H BT 30%LL b RERE R %1%
FH O, e T BT T 2% (3T BE ) =50kA)
LiBefulids (ZERITHFEOW) , FARE Sy A Ml i 2
B
2. AR v

R NSRRI E LR+ 0y BEREZR” M3 £k (&1 3D,
e B 4 FDUR S BNEEE (BZT) , MRt v Sk, %
MERA T R 207 IR A i, SEE A (A
FEKER S RS RABEE U, 9D R R TR
M ClniE . AR RAM R, BRI
Betgo RN, AR EAR R B = A R, g8k Bl K
B, mEARSIERHATER g B gs (XLPE) , R 45k
SRR g gy (BY) , 2k i 4 4 T H i s
ORI, HRLR BB R I e 5% AN

0. 23KV AL 0. 23KV LTI
X N PE X N PE
| | |
SPD SPD
{ S E— - =11 |
— === == |
| ¢ —t
o ——r—— |
Lol Eh R o
- X |
\\ LOM) BtE A \\ .@
\ ALY 1 4 A A \ '
DL1 | DL2 |
250/2P( | sa/20f |
[ L [
[ [
e === - = 1 7t
b [
I DL3 |
25A/2P
[ i (I
[ [
[ % 5 K
uPs-1 UPS-I1

K3 s h iR

3. ORI S PR B vt

Ry AR =Bl Ry b iRy 7 B, Fik
PRCE N R RS, FR AR Sl RO S, RIS
FLE RS LR S R, PR e (e L O AL
T R SRR 55 PR o 2250 0] SRR e AL e, SRk PLC
PS5 Tk ORI AE AR, S #6321 IR A IR S Sl
S IEREFE], SRR DA B A5 5 L e R E A

— TV EXSRERERNEEFRERM U RO AR

() TR

TEYHPRE R Tk bEl DX HL ) R G 1 1 BRI, o R A
(K] 30%-40%. R “Herf i+ Horh B2 I A b il 72
R MR B A T UTE T AMERE R (SV6) , AR R

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 123



Journal of Project Management

LIRS
HTEeN 1 A 1.062026 4
YEHA, W FS (SSN) @ 2737-4580(P) / 2737-4599(0)

JREARA RN 15%-20%0ACE, WM [H] <20ms, W 3)AERETLI
a8l ZEMRR MR A 0 HaL AR AAR A5 B £ PR T
EAHAMER A, KA “MErMELBISEME” 46 H K,
il B AME A B LG 60%, BhAHMEZR T HL 40%, I A
BEUIIFR (TSCO SEMM T A ey, @ Peimhiti .

() BB RS g A ER

FET I X A e RetE, SR e R E (AVE) SE
e A B PRI B AR TR, R Bk H R R R 0 FEL S ) = 2%
BRI, Jelsb o (i 22 S BRI BURE . B XG2S $h 7T 22 5 S 2 1 il
X, GIAMAIGIELS SN, Wil PLC 2 Bsh = . KE
SEn] R, AR R B (10: 00-12: 00, 16: 00-18:
00) PEMRIAERZ O S fr Tho, R S RARAITBE, PRAG B &30
TP, $ETH AR e

=. RBEIES £ RN

(—) HALTREX 35kV/10kV 45 BG4k R4

SRR TR 5 BE R T S0 R, S A Ay
b el DX TF X B ES, X566 AN H (202X & X A-X
HY o Bl st S8 8w r:

Z 0 X JRAT 35kV/10kV A H b T 2015 4F, S MER
ARG IO, R R % [ U 6HE, 2B
P8 S11 R VAR 4% (2 2000kVAX 2) , fP4E LINIHE
K IR BN, AT R

(1) WA&TF: B IR HOT IT OCAE B 3 GIS TFICHE,
AT P [ 2 A B o Ay e S A, AR R8s S RS
SRS (48 2000kVAX2)

(2) BYAMEIAL: 15 35KV BEERMIFELE 1| 2 500kvarSVe
BEE, AE 10KV AR 70 (] Fl & o UM e (R
800kvar) ;

(3) AT 2% . InBER e R2EE (AVC) 5 PLC #%
WAL, STIHESASY S AT,

TAREE Rk 1 fior. R R, G R A&BITReR
F 6.8 NMEA A, BHAIFES LB IS BIBFE 69. 4%
47. 6%, hERNERRESE 0. 96 LL L, Wi R Z= 45 HI7E £2. 1%L
W, AEF HEERIA 23,7 J7 kWh, % TV 0.8 J6/kWh it
B, FLH % 18.96 Jiot, #EREMINL 3.5 F,

F1 REHIELH
Ptk s

et e

R CRfD  Cpygn PO
BTSRRI ES 88. 2% 95. 0% 6. 8%
AR AR (kWh/ D 12600 3850 69. 4%
LR IFE (kWh/ ) 8200 4300 47. 6%
Ui K%L 0. 82 0. 96 17. 1%
PR A 22 +5. 3% +2.1% 60. 4%
R HURE - 23.7 Jj kWh -

() 0l XA S s 5 15 4% 97 fir DL B P A AR 6

ARG R BB A 2018 AR E e P64, A8
JELS 7 1600kVAX 2, T ANIR. KL, KELE, F1E
BRI i LCREREAR B i A8, P AT AN 65%.
P T Zn

(D) SAFERZE: XA ERICEETZA &40
fifar, H4J5 1600kVA A% He 8% BE #e ol 1250k VA HE b 4740 e 88
28 ;

(2) HINGATARE: B ARl “Tui =+
B VAR, 4 Fi 2 4 300m;

(3) BhAHRFIEES: Wik PLC | s Besh v 8 s, a2
IR AT 56 R

RV AL R 2 2 Fion. & A, LG %
BB B E . HEARTEMN 65.0% T E
88.5%, St 23.5%, MY TKH “FHERIE” FH
A, BRI 1600kVA A H 2% B 6 R B A B am 1) 1250k VA
ERAEESTES, MR TIR&ERKIEW “KIR/NE”
W), Lk A% I8 AT B T AR B A X R . AR s s 450 RE A
9800kWh / HE#Z 3200kWh, [0 67.3%. HAREALHEAINH
MRSy “REE + W7 BAEEE, giE R
300m, LA RBE. ThREFE 0.85 $-TFE 0.95,
$ETF 11, 8%, FEH Gufr UEELBE SR THk /> T ThTh &R 2, il
BB AT AR, AR AR R, SR
HL 15.8 J7 kWh, AIF T SmiREHECEE . ML S T RE T
SR R AL T

X2 WAMAILEA IR

b (iﬁfgfé) &f};g) ST
A% A7 A 65. 0% 88. 5% 23. 5%
AR A iFE (kWh/ 1) 9800 3200 67. 3%
iz L 0.85 0.95 11.8%
ET L AFE R - 15. 8 J7 kWh -
M, it

AR o oMb el DX U s J S HL ) e 6 0 TR v L9 g
RARAL TR S, R T S i e~ 4 L - TE Dh A2 g
7 AR RE RO DT 58, T P 2R e DX 6 0 UEAS 1 DA
TR

(1) TRERTHBrBERH “ fa 2R A RN R BB IE” 11
G v SRR, 456 LOC M A I BE#s S 4 Sk, Wi
FPTH A UL S R ST E s

(2) HER SVG TLUAMEe B L AR AL IR 485 T e T
oo KM “HEr 0 AMERGU S B R IR, fEAT R
KK

RO

e S R w2, W ARISIT R AT $2 Tt 6%-8%. 4 Y
UERI, Ak )y ZE T SEIAE T iR kE & 15 J7-25 J7 kWh, $%
I 2. 8-3.5 4, HA& RIFMAF 5Bk .

(&% k]

(1S4 AT, TR, BAL ERERER L LLMN
ARG ®ED R AN E Z 68 AL0LNE TRZAK,
2025, 54 (23) ; 158-164.

kMR, X4ede, &8, S GKERKBLE I EIAM
BRI E BRI S F LI B T, 2025, (11 ):32-36.

BITHE.AMI W E RS BT 5 BE4 &R
B E K RFEF NI FR L F, 2025, 24 (02) : 41-47.

[AIRRZ, HAftALFH I TVEAREERLLTER
E FF LIN].B B )5 B A, 2009-09-29 (001 ) .

EHEA ERE, HAEH, 1971-07, B, Wik, £

&

SN

B NTEMNR, £Hh: &%, AT W 28T TEE
#E .

124 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



