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New Energy Ship Charging Sytem Design and Application
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1.2 FRRRE
1.2

.2 Charging devices

AR PR MR RS

Shore Power Facilities Power Receiving System

bR EERS i

shore power monitoring system

REL

Fieldlaus

[ R 3 ad: Wiy F R A
High voltage Step-down Low voltage Shore power
switchgear transformers distribution cabinets connection box




1.2 FRRRE
1.2

Charging devices

FEERMEELATHAS J

Basic functions

A) BAEMMRE. 7RISR, ZaEt. Bh
IEaaik. BItEIHENRETREEESTHAVIEE,
1) Intelligent touch screen, various charging types,
selectable charging modes, intelligent voice

announcement, automatic metering and billing and

self-contained charging monitoring.
o€ ging g )

/2) BEEMFEERRIIEE, CRERINFEIRE, B
AT, AIIREARIA S TIZE i

2) With ship-shore information exchange function,
real-time access to charger status and battery
status, and remote monitoring of ship status.
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Shore power charging arm

=EFRBEER (K & = BB fl EE 7

High-voltage shore power Low-voltage shore power

socket box socket box
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2.1
2.1 Basic Parameters

P
SEREIRTEHI R B AR A

The world's largest pure electricity-powered ship currently

F5 R ZH
No. Name Parameters
MK
1 Length 100m
4 e
1&\')_'4
2 Width 16. 3m
Iz 7K
3 Ship Draft 2. 3m
R E
E Passenger Capacity 1300\
5K
5 Max.Speed 22km / h
USRI IRES
6 Cruising Speed et /11
4 i FL A
7 BRI R 241100km
Range
WEHK &
8 Full Displacement 2140t
N r—Tl."fvE
9 PRI I & A i 247500kWh

Battery Capacity




2.2 Bl RGHNR
2.2 Battery System Overview

it SERK
Biggest Battery Capacity

/x 2 0 il s NI FE7500kWh, tHZF1264F15HiHImodel
7,500kWh, equivalent to 126 Tesla
model 3.

: P N @
\H\ ’l ~ A=
g -

HitAHERK

Largest number of battery packs

154N B3R 4H R 2 ARER IR TR B FHR L
7.

Fifteen separate battery packs charge and
discharge individually. Providing power
to the entire ship.

[ /- l;‘ e
LI A U
(=
L
E -
‘; t
= g
| 15
{\/\

A
| -’,‘" =
P el

1

'
W
et |

i
1

I

i

i

2> e




2.2 Bl RGHNR
2.2 Battery System Overview

FE TR (Green&Zero Emission) 228485 (Quiet & Comfortable)
imia/KEBIRE), BLUESRRRSEIEIAR . . o e s s
530, WAEESEHE16600, LIEH e I SIRHIRSIR, RS,
A Is2=o
Hfz&n hydro power driven.Replace 530 Vibration noise sources such as diesel
P\ tons of fuel per year.Reduce harmful " engines are eliminated.High level of

gas emissions by 1,660 tons. comfort

P TEf@(Easy Maintenance) EresciH (Intelligent& Advanced)

aﬁ HGHSSH, ROBKSFERRR, FE . RRAcERYSEEREM, BiRB%IINER
A BT AP EEEE. v ﬁ? - =L 10kVEEFRBERA.
Jh Eliminate diesel engine, reduce |ﬂ’! - adopting advanced battery, DC bus

operating costs and maintenance control, 10kV high voltage charging
management difficulties. and other technologies.




2.2 Bl RGHNR
2.2 Battery System Overview

ERGERASREHEN, AHOEERBEEE ERARE )
BRI R Rt R REIZEFITIRER A, SR ESR
FthEN R E.

Three-section busbar structure to ensure stability.

DC network short-circuit protection system can locate and
Qt off the short-circuit point in time and quickly. /

Eaer RS, RRRINE. SBIERA SRS \
WEE, IHh, AERERER, MeREMRESHT24/ 4 miE,
nEREILNBESEE. E=EFETE.

BLE CEAFESIKENER KRS,

Smoke /Temperature/Flammable gas detectors and
Explosion-proof fans available. 24 hours CCTV to
Cockpit/Watch room and shore based platform.
Heptafluoropropane and water mist fire extinguishing

Qstem available: /

KB, AR | TSR




2.3
2.3

Charing System

10kViS & FE BB +400V{R E 4N EE
10kV Charging+400V Make—up

=7 E (High-voltage charging)

HitHiiER, FEBINZE KX (Large battery capacity and high charging powe):
EARERE, BRIA, SHEGHES. E8AX, ATRFtDER
Conventional charging with Low-voltage charging manual operation is
complicated.

7ZEAJERE (Short charging time cost) :

RIEFE7EE, FTFERTA6-8/\aT

Nighttime shore charging, 6-8 hours

{XKE4ME (Low-voltage make-up)

HERSASHETER: (power make-up during breaks: )
ENEEFTERSIRE ERMIEEE AR E BENFTEESTENH,
low-voltage charging system allows the ship to be recharged while resting en
route, providing more flexibility in power make-up.




ot

HARS

aring System

N
>

| FEEZEFEFEK(Shore power charging)

EEth GG 154ADC618Y, 499.5kWhRSER kiR e then
5T (££7494MWh)

Totally 15 sets of DC618V. 499.5kWh Lithium iron
- phosphate cells (7494MWh)

BMAAZE (Overall programme)

ERUSBEEXIN A, . A=PMEVOX, HEE5x3=15
NDC/DCEyT, EAMXIINIRERTAC/DCEFRETT,
JERR(ER, BRRENER, REe T RENTEIREMN,

Bus bar corresponds 3 independent parts, includes
5*3=15DC/DC units. Two AC/DC rectification units

can be used separately or simultaneously to ensure

safety.

. Z8EBI=E(Charging power)

| KZEFATNER1200kW; IfGATFEEESRA380VEBEELR, 755
 THEEA500kW; A EHERAIE MAC/ DCEER AT

: 600kW,

Total charging power: 1200KW; Temporary charging:
380V, 500KW, charging period:15 hrs; Both AC/DC
rectifier units in the left and right bus bar area are

' 600KW

Wozzzsz=zz=zzs=z=s=sz=sz=z=z=s=s=z=sz=s=z=s=s=z=sz=SzsS=Ss=Sz=SsS=SsZ=SzsSSsS=SsS=SIZ=SsZsS=SZSzZ=SsZsS=SsSzZ=SssS=ss=szsssS=ss=sz=Szs=sz=sz=s=z=s=zz=z3s

BERERTE
capacity)

(High-voltage transformer

Th=REZL: 0.8;
BE791600kVA
Power Factor: 0.8
Capacity: 1600KVA



2.3 TERRY
2.3 Charing System

Af L FREE R FECE S E O FEAMETACTI0kV/1600kVA;
Shipboard ,Shore Power Electricity System EARINER-1250kW
=TRpuss Shore side high voltage box Higher than AC
Three-phase four-wire system 10kV/1600 kVA

SOACT0KV+N 50Hz Max.Power-1250kW

WEREFEIEITIED (Socket box communication)

FEET S NAFE (Cable type)

10KV, CEFR/SA 3x95mm? + 1x50mm? ICIBEERIEIRES, FE. IR, FBISOC, SRS,
+4x2.5mm?; SRS
KE50m Socket locking status, voltage, current, battery

Length:50m SOC, temperature, insulation faults .etc




2.3 TERRY
2.3 Charing System

(REE:LFIIEO . $ZARGBT 11918.5, 400V 250A,

SEESLIEN . RGBT 30845.2, 12kV 500A, =M NMEMEZ, B IRS485,

R8I R THEEERERAE.

Low-voltage connectors and interfaces: In accordance with GBT 11918.5, 400V 250A,
High-voltage connectors and interfaces: In accordance with GBT 30845.2, 12kV 500A,
With two communication lines, communication protocol--RS485,

Supplier: Jiangsu Jianlong Electric Co.




2.4 =MBHIRERSH R

2.4 Electric basic parameters

ImE (Item)

EBHE (Voltage)

M= (Frequency)

tH%4 (Phase)

£% (Cable)

hee (Power Battery Packs) DC618V - - 2% (2line)
Eii#4Z (DC Busbar) DC750V - - 2% (2line)
T . . T
x. U\JT&L#EETTL (Main and side G350V E0H2 3 3% (3line)
propulsion motors)
_ . 3% (3line)
BN mAL (Auxiliary motors) AC380V 50Hz 3
N =HRER - MATIES (Emergency 2% (2line)
. . . . DC24V - -
lighting, navigational signals)
. s 2452%%
i1 5 A==hLo , ;
. ﬁn.ﬁ‘ I_")j.%EEIZ% AC220vVDC24V 50Hz- 1- (2line2line)
(Navigation, radio equipment)
AEE. REIRE 245 2%%
(In-board communication and AC220VDC24V 50Hz- 1- (2line2line)
alarm equipment)
e =R 7 (2li
el =R (Servo emergency S ] ] 2% (2line)
power)
o . 24524
Hal{bics (Automation AC220VDC24V 50Hz- 1- (2line2line)
Equipments)
. , =
HFEE28 (Daily use appliances) AC220V 50Hz 1 2% (2line)
5% 3%
FEBEJR (Shore Power Supply) AC10kVAC380V 50Hz 33 (5line3line)
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3.1 Rfl—
3.1 Case No. 1

20194
Year: 2019

B FecRIERE

R KIIERNER

Name: New Energy Waterway Speedboat
Owner: Yangtze River Wuhan Waterway Bureau

FEBFR (Key Indicators)

RIS (Length) 18.90 m
=& (Width) 4.20 m
BR (Type Depth) 1.70 m
i2itiZ7K (Design Draft) 0.90 m
=R (Max.Speed) 21.5km/h
“Zfin/1 (Range) 130km
BRI E (Capacity) 1300kW-h
TP
A2, (Charging Form)| 2Zii380V (Input:
AC380V)
Fimfeit

FEFEEEHENIZIE (Shore

power auxiliary facility)

RimFsEEE (Shore
side AC Charging
Piles)




3.1 Rfl—
3.1 Case No. 2

20204
Year: 2020

WA AR E Sy B8 WA MR TR IR F IR

IMBER: 20K MR DL

B IR 'IK/I_“I;ELFJ)TI: HE

Name: 20m pure electricity-powered security ship
Owner: Yangtze River Three Gorges Navigation
Authority

FEiEFR (Key Indicators)

B (Length) 23.80 m
HE (Width) 420 m
AR (Type Depth) 1.70 m
i21+0Z7K (Design Draft) 1.00 m
=R (Max.Speed) 23km/h
#Ffin/1 (Range) 115km
HEMESE (Capacity) 576kW-h
BN
T2, (Charging Form)| 3Zi#380V,250A (Input:
AC380V,250A)
Fimte At st

FEFEEEENIZE (Shore

power auxiliary facility)

(Shore side AC Charging
Piles)

#-EET (Ship-
Shore communication)

Modbus&=4: (Modbus
Busbar)




3.1 RfH|I=
3.1 Case No. 3

20204
Year: 2020

INB®E: 30K M iGRn

i R KIZEELEER

Name: 30m pure electricity-powered security ship
Owner: Yangtze River Three Gorges Navigation
Authority

FEiEFR (Key Indicators)

s (Length) 34.60 m
BB (Width) 5.40 m
LR (Type Depth) 2.60 m
i21H0z7K (Design Draft) 1.30m
E=RE (Max.Speed) 29km/h
£Ein3 (Range) 154km
HEMASE (Capacity) 1885kW:-h
TP
ZEF=, (Charging Form) AZi380V,500A (Input:
AC380V,500A)
FFEEHENIRHE (Shore power %ﬁ%f?ﬁ’??m

auxiliary facility)

Charging Piles)

f5-FEHRAZZL (Ship-Shore
communication)

Modbus&=4: (Modbus
Busbar)




3.1 R

3.1 Case No.4

20214F
Year: 2021

AT R A

IMB®&: 30KEKERERERAITAG

M R KIMER

Name: 30m class green energy beacon ship
Owner: Yangtze River Waterway Bureau

FEiEFR (Key Indicators)

BIK (Length) 30.75 m
BB (Width) 540 m
BIR (Type Depth) 2.00 m
Zit0z7K (Design Draft) 1.20 m
BEEfnE (Max.Speed) 23km/h
%:fin3 (Range) 120km
HEMESE (Capacity) 1500kW-h

ez, (Charging Form)

I 38im380V,500A
(Input:AC380V,500A)

FRERHEENIZNE (Shore power
auxiliary facility)

Fimte Mt
(Shore side AC
Charging Piles)

8- =@ R (Ship-Shore
communication)

HRERIES
(Switching quantity
Interlock signals)




3.1 RlR
3.1 Case No.5

FEiEFR (Key Indicators)

20214
Year: 2021

B (Length) 67.6m
BE (Width) 20.00m
AR (Type Depth) 4.00 m
1211H0z7K (Design
Draft) 24 m
EEAE (Max.Speed) 20km/h
R /]
(jH+E8) (Range 400km
(fuel+electricity))
HHEEESE (Capacity) 2931.6kW-h
MEA: KIFRESIFR e : TP
R ERER TR (Charging 25380V 1000A (Input:
Name: Yangtze River Glory Cruise AC380V 1000A)
Owner: China Yangtze Shipping Group Co.Ltd iR (it
9 e i FERRRBIEIE (Shore | o ?EEé,q_;}%ﬁ]EESkz)re side
power auxiliary facility] ~<“ . :
AC Charging Piles)




3.1 FRHIF

3.1 Case No. 6
20224 FEERR (Key Indicators)
Year: 2022 B (Length) 26.4m
BB (Width) 8.00 m
BIR (Type Depth) 4.00 m
i%itiZ7K (Design
Draft) 1.60m
BEEfE (Max.Speed) 20km/h
%efinf] (Range) 100km
HEMESE (Capacity) 1675kW:-h
e : YN
ﬁ?ﬂ;ﬂ (Charging | 2e2e750v, 250A (Input:
DC750V, 250A)
Ly S il ﬁ
MES: 96 FEEBREENRIE (Shore | AERIELX
0 % =EAEMNRSED gonyer L e BRI (Shore sided
Name: 96-passenger pure electric cruise ship facility) DC Charging Piles)
Owner: Yunnan Dali State Tourism Group B BSEFAEL (Ship- CANEAEIEE (CAN

Shore communication) Busbar)




3.1 Rt
3.1 Case No.7

————
, AREREN- -

IR 268E (4B RN

M R =R KIEMNIREEE

Name: 268-passenger pure electric cruise ship
Owner: Yunnan Dali State Tourism Group

FEIEIR (Key Indicators)

B (Length) 45.00m
HEE (Width) 12.00 m
AR (Type Depth) 2.8m
52}2?7]( (Design 1.50m
EEAE (Max.Speed) 20km/h
2] (Range) 95km
#HEESE (Capacity) 2513kW-h
TP

7B/ (Charging

Form)

ELf 750V, 250A (Input:
DC750V, 250A)

FEHENIRGE (Shore

power auxiliary facility)

Fum et
ELf7cEEAE (Shore sided
DC Charging Piles)

#-EERAZL (Ship-
Shore communication)

CANRZ&E(E (CAN
Busbar)




3.1 RHI\
3.1 Case No.8

2022

MR SR AE RN
Power Exchange Container Ship

- o LB EF :

TME%: 71 20TEUSEES SRR,

i R IAmFciaiRAE

Name: Sunan 120TEU Pure Electricity Container
Ship

Owner: Jiangsu Ocean Shipping Co.

FEIEHR (Key Indicators)

SIS (Length) 79.92m

B (Width) 12.66 m

BIR (Type Depth) 3.6m

i2it0z7K (Design

Draft) 2.6m

RS 18km/h

(Max.Speed)

“Fhn1 (Range) 220km
3HFAENNREIR (BR

HENEE 1540kWh)

(Capacity) (3 sets of Box power
(1540kWh each) )

R AN e FETVIRER UG

(Shore power
auxiliary facility)

(Box-type power
exchange station)
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