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Study on key technologies in electrical design for “bulk-to-container”
automated terminal conversion
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Abstract: Luojing container terminal renovation project is a “bulk-to-container” functional transformation
project. It involves redesigning and constructing the existing Luojing bulk cargo terminal into a fully automated
container terminal model. After the conversion from bulk cargo to containers, both the types and capacity of the
electrical load in the port area have significantly increased, with dynamic changes in demand across different
phases. The main challenges include: how to carry out the renovation of the power supply and distribution system
based on the existing two 35 kV main step-down substations in the original bulk cargo port area, how to ensure the
orderly integration of the power supply and distribution system and pipeline network with subsequent phases during
the construction of the fully automated container terminal, and how to enhance the stability and reliability of power
supply system of the terminal. Considering the current conditions of the Luojing bulk cargo port area and relevant
regulatory requirements, an overall upgrade and load distribution plan for the power supply and distribution system
and a “master planning, phased implementation” approach for the power supply and distribution system and pipeline
network are developed, research and analysis are carried out on the construction of intelligent power distribution
systems in ports, and corresponding solutions and measures have been implemented, which can serve as a reference
for the design of power supply and distribution systems in similar port projects.
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Tab.1 Electrical load allocation for Luojing automated container terminal renovation project and

steel & general cargo terminal
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Tab.2 Electrical load allocation for Luojing phase I and II automated container terminal renovation project and

steel & general cargo terminal
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Fig.1 Master plan of primary power distribution network
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Fig. 2 Intelligent power distribution network architecture
PHENCH R G0 o =3 S R B HoR, X PERTRENRSS , ils b M R nis H M iR

ARG AR B EUFENF . ARMG & figk
FLAIL P4 JRICRE IS FEL R S5 T R 07 A R Bl R AT B R
e, SEPME DR R B AL R G0 32 2 i B A 19
TELMEIN | PERTHE, HaiBlia4em ife, %
Rgiferm TR AR L et REN, &I T
B FAE ), M T R OR A L BEEC L R L
7N, WO REBLRC A RGN IS 1T I ZR B E

5= He
B, WS R HEACHE R fkis 4k A 4

FEARBERTAL . B b S A AL WS R
1) 10 kV B RERL 4 J Fel % v B AR G 'S L 3l 4
HEHU IR M 4, B m PR il T 5G40 . & 1l
T RE LA Bt A 42 1 L2 TR B 2 /N A2 B8 R 1 T g
HE PR TE BT 5 25 fid Sk B B HE 45 07 8 50 B D I A, 3
T BE A A T, S BN I8 £ I A B T T
XA B HEAT 7028 X — M BB 15 A 22 HE A 15
TR X KRB B A HE I I R, sk



¥ 1 L3R, F “HEEH AL

6 A Sk Ak B b, ikt R A RAF R - 165 -

W XGRS, L RIR U E AT AR B
M EScE P R Eshis g son, AR g
Wi AT a2 iR REH AL, HLARRR Pk
SFFUHERINRE, R iz 4 N bR BOU R B A
HAFRITE e RE 6 RS

2) ARSEIF AT REAL Rt rpr, W7 B
ATIEREFE R IF O W A5 I D BE . AR PAAE SR W %
AR I A e I BUAE 2R R S iR R
KM AR 2 ke, HA s D280 Wik A
EAC T BRI B RPN AR
ERGE, WERE PAEIIRE, W Ohis 4N 5
SRt EDULAY BT 1 BC F &8 AR F R A SRR
BERERELR, H EERRE RS,

3) ShATCUHME BAT IR IE PR R — Ak
BRECTRAE RO, AR RS, ¥
A S BRE T A8 1E, M2 JE S DR 14 ) s ) 3 &
GUEIIEAT AT BB BR . AR R G0 PR AR 25 1
R A AR MRS I, AT S B XL B 4 34 25 F
T, RGN IIREBILE 0.95 UL,
SRS IS 3%, 5 RE R RN HISCR B2

4) T IRCE L I R SE, AT
MIE | AR AR i 3 a7 BT 3 A B
G e, SRCE KEN, BIRANGEY
AL

IR R GE A0 T AN, A% S
CERLRI IS RN, e B i
R T PH o 97 £ A 355 3 T -5 AT IS P A A I A
bR T HE X L ) R G L BE ) 5 X R A
VLS, FUEERE RERC L RS IR A W
IR AES R BE SRR AL,  HESh s HER O B sl
LRV VAR S BT i - S 1575 1 S P S
FEME . AVERRERE

1) ZPRBXARAMERE | FEk, HIE
5T A BE b 3 TR A A 4 R R
BB X AWA B R TR, BXENREH

R it sh SR AT,

2) WX SR ) RGPk Ty R U
“RMARL] IS R RN R X B v X
S P R AR T A AR A e 35 VBB R
THAH, B/ A%0E 2 35/10 kV 2x20 MVA,
IFEE A B R TR B P % 8 SR T R4
HEBE H TG X SR T 4 300 3 B 3 e A
MTIRE SR, IRRREAL AR S M, R YT
JEtE,

3) WAL RE EA, L WL
LRI TR | TSR PR T R (0 T R S A
Lo[R L, DARL 35 kV SRRl T, & ae i
KA AR R, BEWEE T 2 A S AR AR Y
Sk mEbRE I RET oK, Gl S AT AME | K
B PR S EOR B E R TR S 4RO

SE

(1] PEKisRIBT B A PR R b s 2 1 i X B ¢
FR Sk ks — I TR AL B[R] bt HhagiKaz #L
Wit B BR 2 A, 2022.
CCCC Water Transportation Consultants Co., Ltd., Preliminary
design for phase I automated container terminal renovation
project in Luojing port area of Shanghai Port[ R]. Beijing:
CCCC Water Transportation Consultants Co., Ltd., 2022.

[2] =0 FAEMCHE RE7Ew O TRP RN I]. hEK
iZ,2023(1): 36-38.
YUAN Y. Application of intelligent power distribution
system in port engineering [J]. China water transport,
2023(1): 36-38.

(3] W=, S5, Biflin. i o) TR i s 2R G B
HI[T]. K3z T, 2016(9): 163-166.
YAO Y, HU J Y, CHEN W Z. Innovative application of
power supply system for Yangshan deepwater port phase
IV project [J]. Port & waterway engineering, 2016 (9):
163-166.

[4] Ak, s 0 RGBSR [I]. P EKE (82
J1),2016(5): 138-140.

YANG W. Design and application of port power system|J].



- 166 -

KB L A2

2025 %

[5]

[6]

[7]

China water transport ( the second half of the month),
2016(5): 138-140.

P E LS FR B ST R e A BR A ). Tl 5 R R
BCHL BT M. 4 b Jbat: FrE L M, 2016.
China Aviation Planning and Design Institute ( Group)
Co., Ltd. Industrial and civil power supply and distribution
design handbook [M]. 4th ed. Beijing: China Electric
Power Press, 2016.

FHP A I R T 0: GB/T 43025—2023[S].
deat: bR UE I AL, 2023,

Technical guidelines for power supply schemes of users
connected to power grid: GB/T 43025-2023[S]. Beijing:
Standards Press of China, 2023.

HERC L RGBT : GB 50052—2009[S]. L 3T:
TR ARA:, 2009.

[8]

[9]

[10]

Code for design electric power supplysystems: GB 50052-
2009(S]. Beijing: China Planning Press, 2009.
20 kV J DL AR B BT i LG GB 50053—2013[S].
dtat: drE T AR, 2013,
Code for design of 20 kV and belowsubstation: GB 50053-
2013[S]. Beijing: China Planning Press, 2013.
R AL oL S B R vfE: GB 51348—2019(S]. dbat: h
FEE S Tall i ekt 2019.
Standard for electrical design of civilbuildings: GB 51348-
2019[S]. Beijing: China Architecture & Building Press, 2019.
F 7 TR e 48 i A fE: GB 50217—2018[S]. Jb 3t
o B TR S R, 2018.
Standard for design of cables of electric power engineering:
GB 50217-2018[ S]. Beijing: China Planing Press, 2018.
(AL %% TAra)

299,939,299,939,999.939,939,939,939,039.939,999,939,939.939,999.939,999.939,999.939,999.939,999.939, 999,039, 999,939, 999,039, 999,939, 999,039, 999,939, 939,039, 939,939.939,939,939,939.939,999

(E#E% 143 1)

[13]

[14]

[15]

[16]

TR S A B ST B 5 LU X EE R K HEK R
%1(2021—2035) [R]. [ LTk 45 FRIBE RIS
B, 2021.

Shanghai Water Planning and Design Institute. Urban
rainwater drainage plan for Baoshan District (2021 -
2035) [R]. Shanghai: Shanghai Water Planning and
Design Institute, 2021.

JUAiE, BRI, A S L8 REAE HE I 45 1 5 HEK RGER
I I]. #s THA, 2021, 58(2): 84-87.

YUAN Z, HE C H. Optimal design of automated
container yard structure and drainage system [J]. Port
engineering technology, 2021, 58(2): 84-87.

751 S, ZEME, X3k, 45, 2ET InfoWorks ICM M4 A 37
eI 20 AR A0 W X HE K A ALK )], 7K iz TAR,
2024(8): 219-223.

HE Z Y, LI B, LIU Y, et al. Drainage model testing of

container port area with new-type yard based on

InfoWorks ICM  software [J]. Port & waterway
engineering, 2024 (8): 219-223.

REROF, I E 3 M, 5. 43 8Os B K IR T ik
W[, P E 7K HEK, 2017, 33(21): 114-118.

WU X P, ZHOU Y W, YANG H, et al. Research on
methodology of distributing rainwater storage units[J].

China water & wastewater, 2017, 33(21): 114-118.

[17]

[18]

[19]

[20]

TV, 8 &, RMR, . SEF BB A B bR 19 R 7K A
FEWITT[T]. K ARIERIA, 2021, 39(2) - 47-50.
WANG L P, ZENG L, LIU J, et al. Design of rainwater
storage tank based on the goal of waterlogging control[J].
Water resources and power, 2021, 39(2): 47-50.
W, R, BETLAG. E W TEH K RGErh N Bk
S5 T [J]. R EZ7KHEK, 2023, 39(12): 37-43.
XIE L, XIE M, XUE J R. Discussion on application
and development direction of storage tank in drainage
system[J]. China water & wastewater, 2023, 39 (12):
37-43.
. HI R S M AR I K R G AR AR R [T].
o E T BT R, 2024(4): 124-127, 132.
ZHU ]. Application of peak shaving storage tank in
upgrading & reconstruction of rainwater system[J]. China
municipal engineering, 2024 (4): 124-127, 132.
fpSr 3, AR 8, T e, S TRYITTZR R b 4] R A v
P e TR M (1], A /K HEK, 2023, 59 (S1):
81-86.
HE L N, CHI M, WANG Z L, et al. Precise control and
engineering design analysis of first rain in the upper
reaches of Dongshen River in Shenzhen [J]. Water &
wastewater engineering, 2023, 59 (S1): 81-86.

(KX th#t Zih)



