{ www.chief-industry.com.cn | ©, )

€ LERFATUWEZRAMAR  Chiefindustry Limited LHIEF INOUSTRY LIMITEN

@) Email: sales@chief-industry.com

() MP:+86 19542716171

(@ Add:Room101,NO49,Lanel88,baoxiang Road,jiading Area,Shanghai,China
© bEETREXEHRK1I88F495101




YNCIM
ABOUT US

)9

EBRFARIZRERABE—REETFRMITIEIFE, RA RS, QU R NEWES, RO T ARRREREN mS R
S RINEE RN AMZWBIER, WS 7 #RESE P NHHEAA,

N ERESRE FEMUERSG R ARRRMAS EARRRIER, B TG Ase R itk SR F 5 8. IR HERK
RIBRSG, WHE R BN SRE HRENSHERSSIRRITERER TS 5, SHEEMRRTI B TERS L R,

RISV B ST BAE ST, BREFMES. A5 ST, i X MR 7R ER. RS, &S HHHEK
BY. LSRR mo

Chief Industry Limited specializes in ballast water treatment system and offer comprehensive ship service. We prioritize
"service, innovation, and win-win" in our corporate ethos, earning recognition for our high-quality products and services
in the maritime industry.

Our development vision focuses on "continuously optimizing low-carbon solutions". We actively meet the needs of green
ships, innovate in ship energy efficiency. We provide low carbon and environmental solutions such as ballast water
treatment system, variable frequency shaft generator, pre-shrouded vanes, hub-vortex absorbed fins and high efficiency
propeller to promote the sustainable development of the Marine industry.

And collaborate with top-tier educational and research institutions to promote industry-academia cooperation. Guided by
market demands, we innovate in carbon-related fields, delivering high-quality, efficient products tailored to market needs.
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ONE-STOP SERVICE FOR BWTS
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Technical maintenance
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Provide BWTS technical fault diagnosis,
repair and maintenance
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Filter elements, UV lamps, TRO parts,
various sensors, etc

EmEff

Spare parts
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Equipment annual inspection
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Sensor calibration, BWTS System operation
monitoring
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Provide IMO D-2 &VGP water quality
sampling and testing
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Water quality testing
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CARBON EMISSION MANAGEMENT
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Chief Carbon Solve Ship energy efficiency data management and analysis system
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Ship Energy Efficiency Improvement
Product Solution
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Shaft generator,pre-shrouded vanes, vortex
fins, high efficiency propeller.
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Compilation
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Offering the preparation of Ship Energy
Efficiency Management Plans, classification
society data submission, and EU MRV
reporting.
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Chief Carbon Solve Ship energy efficiency
data management and analysis system
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Provide energy efficiency automation
monitoring software - Chief Carbon Solver.
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EUA Account Opening and Carbon
Trading
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We offer EUA account opening services for the
European Union.

Familiar with carbon trading rules and systems,

we participate in transactions through cooperation
with domestic and international institutions and
governments. We provide EU-ETS quota trading and
custody services for Furopean business companies.
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It is suitable for real-time data collection and upload under the ship
sailing state. For the preparation of monitoring plan and emission report.
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Analyze and evaluate the energy efficiency and energy consumption of

ships, and provide suggestions for energy efficiency schemes.
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Cll estimates and ratings
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Estimate the carbon credit required for a single ship and provide
purchasing advice.



N AR A AEXA FRIRF S L E ORI GNE

ENERGY EFFICIENCY LMPROVEMENTPRODUCT SOLUTION
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Fuel and energy Machinery Hydrodynamic Digitization

LNG/LPG Sy & BB Shaft generator H RS Hub-Vortex Absorbed Fins P& AR AR Reduce speed
iz Methanol FimERAR Carbon capture technology ShE Pre-Shrouded Vanes IREMMAFIEZE  Increase ship utilization
EYREL Biofuels TIAERA PWM Technology SRR RER High efficiency propeller RERARE Ship scale
£l Hydrogen E AR B Waste heat recovery SEEBREER AR Air Lubrication TEMLk Route alteration
=l Ammonia FEEBERS AMP Rl PR 3R Drag reduction paint
BB NA Electric Heater REER= Wind energy solutions
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2 This solution saves fuel oil, reduces carbon emissions, and meets one of the EEXI energy efficiency emission measures.
The direct drive design extends the maintenance cycle of the generator and reduces the use of lubricating oil and other operational costs,
decreasing noise pollution from the generator during navigation.
The bearingless motor rotor is directly installed on the main engine's intermediate shaft, eliminating the need to replace the original ship's
intermediate bearing supports or perform chamfering treatments. It is easy to install on the main engine intermediate shaft, coaxial with the
main engine shaft system, occupying no additional space within the hull, maintenance-free, and convenient for installation in tight spaces.
It is suitable for installation on over 95% of ship types.
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Advantages of permanent magnet shaft generator
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90
The efficiency comparison between permanent magnet shaft generator and traditional Excitation shaft generator shows ~ _ & [ -
that, as can be seen from the graph, the efficiency of permanent magnet generator is higher than that of Excitation shaft =
generator across all different load condition. Moreover, the lower the load rate, the more energy-efficient the permanent b ' =
magnet motor is compared to the electrically excited generator. These characteristics perfectly match the operating =
condition of ship navigation. W i B & B d % b S
The variable frequency power supply with permanent magnet low-frequency design meets the speed requirements ——
between 65-120 rpm.
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The unit is designed with an independent variable frequency water-cooling system.

The permanent magnet generator requires free-maintenance, features simple operation.

The variable frequency cabinet system supports long-term grid-connected operation.

The permanent magnet shaft generator has an internal automatic switch to ensure that it does not generate electricity
when not in use, avoiding additional fuel consumption and resistance.

The permanent magnet shaft generator comes with a built-in detection unit that continuously monitors the safe
distance between the rotor and stator, with a touch screen display for distance and pre-alarm.

The variable frequency control system includes level one, two, and three self-unloading functions, primarily shedding
non-essential loads on main switchboard to ensure navigation safety.

When the shaft generator exceeds its own power during navigation, the control system automatically starts the auxiliary
generator, integrating it into the main power grid to meet the safety of navigation requirements.
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Permanent magnet shaft generator

7k b 80 e T\ 5 v 2 AT

Permanent magnet shaft generator
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i The customer provided the
' information.

A& INEERIZ The process of installing shafts
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Sign the technical agreements and The manufacturer is responsible for Manufacturer installation
contracts. submitting the drawings for approval.
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i, #fmf, \ﬁﬂ,ﬂﬁﬁ Measure and draw at site The manufacturer arranges production.

The manufacturer calculates, evaluates, selects the
maodel, and provides a solution based on the data.

AAZRTEADEAM ER R IR LU T 30 ¥ The shipowner provided the following documents in the initial stage:

L (B8R BH-RERFHE,
2. (B ) BAMETES,
3 (EE.EL) TE%EE}J:J%%:B
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6HREEEME,
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9. s},

10. o4 #l7k Bk E,
11 HiiRit Bk,

12, R E S,
13. FNARREIES
14 GRS

L. (Electrical) Power - Subsystem Diagram,

2. (Electrical) Power Load Calculation Report,

3. (Electrical) Short-Circuit Current Calculation Report,
4, (Electrical) Power Equipment Arrangement Diagram,
5. Engine Room Equipment Arrangement Diagram,

6. Engine Room Structure Diagram,

7. Shafting Arrangement Diagram,

8. Tail shaft and stern tube general diagram,

9. Intermediate Shaft,

10. Central Cooling Water System Diagram,

L1. Torsional Vibration Calculation Report,

12. Shafting Alignment Calculation Report,

13. Main Engine Bench Test Report,

14. Auxiliary Engine Bench Test Report.
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Lo PRGN CEMNIE AR SRS, B0 R, GRS REmmAPEE EiEhbis St R Rutaloer
U | e # 40T RS VL 77 BT N N 49—f00t I.—Ilgh Cube Container . . N
Vs | s RSFCICREE) 12192 x (FEE) 2438 x (FH1E) 2896 %K Dimensions (Length) 12192 x (Width) 2438 x (Height) 2896mm AMP Cable Reel
_________ - : H . ‘ . N 3 AM P RIS (AT T IR 552K) AMP Cable Drum (Cable length up to 55 meters) \ .~ c:';'l::: T
------------------------- o D RHLAGENY TR R b R (B A ) i AR e A B ) S 0 T PR B A High-Voltage Shore Confiection Box 7 '
E - \ .i T JEEARANSZ AR G0 (AR ED 35 23 Tl 10 B 478 [ A Control and Monitoring Panel
TA a i " e Bt . -
- B Caeeron l D The shore power system refers to the system that supplies electricity to ships X #%?ﬁ?‘ﬂﬂ%?ﬁ FTre Det.ectlo.n oy
! from ports during their normal operations while docked. This includes both IR FTre E.:thl’lgUIShE.‘T
Y ship-mounted and shore-based equipment. it Lighting
A Heating
< The working principle of the shore power system involves transferring AT AL (1) Storage Cable Drum (Optional)
electricity from the onshore power supply system (i.e., the shore-based
equipment) to the ship's receiving system (i.e., the ship-mounted equipment)
through the interface between ship and shore. BERHAMPE R AMP Container with Low-voltage Output
40T R En s R 40-foot High Cube Container
g % S () 12192583 x (B8)%) 243828k x (#)%)28964K  Dimensions (Length) 12192 x (Width) 2438 x (Height) 2896mm
ﬁﬂ]mm% Our Advantages REHM: Built-in Components:
e AM P L8G4 (L2 4 T T3R5 50) AMP Cable Reel (Cable length up to 55 meters) Doplecatis inde
e e R R R L High Voltage Shore Connection Box e cam::e:hm T
- S P g A AR Control and Monitoring Panel Step-down TEARICHTSE
SEEEA. Tl .- &5 Ff 4T _ \ RIEAL R : ORI R 4 Fire Detection System
IR ONBLEA) STiEhi &R EfhZit IR KB Fire Extinguisher
Fully integrated, CS(; .safe-ty NS anitatiring Easy to .traﬂsport and Customized design >< &l nghtllng
pre-designed, and certification - dinelaiting. - 7 install according to ship LA Heating
pre-wired months)  / conditions / 3% o o A s Step-down Transformer
RIS H ARG (W]IE) Cooling System (Optional)
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Ship-machine-propeller Optimization for Energy Conservation Vortex Fin Case Study on an Actual Ship

SR = Pre-Shrouded Vanes 32000 #EMEIGZTARTELE E 3% E T RIThZEF

‘ B , , Power prediction of 32000 DWT bulk carrier at given speed
O FiEHSENmESHAR, Hh S8 EE N i EEH, SH eSS mErEH, —HRE1EH K, a4

i e e e e ORI RN S R B
= = 3\ ~ 3] 3 = N N SEL 22 £ 2 & 3 ~ Hyes Y
FUEEH DEER SR, AT AGREE L HEP M R R, SRR R R 132,000 MO AR 32 350K, 15K REA 292 LIMEHA Y XX RO 74 665K £0 67, 5 0WEHRY, RT3 0 A T 427 75
3 1L S RE U A 45 A0 S T T T A LI, aRAE AR Y R T EARAR EARAAT
D Fuel Savings Analysis:
O The pre-shrouded vanes is composed of a guide tube and pre-rotating guide vanes, where the guide tube is mainly A 32,000 ton bulk carrier operates for 350 days per year and consumes approximately 21 tons of fuel daily. This amounts to about 7,350 tons of fuel annually. The savings
responsible for accelerating the flow field, and the guide vanes play a role in pre-swirl the flow field. Under the combined in fuel are shown in the table below.

action of the two, the propulsion efficiency of the propeller can be improved.

it can correct the flow entering the propeller, thereby fundamentally reducing the rotational loss in the propeller

slipstream and increasing the flow velocity towards the inner radius of the propeller. This device is specifically developed

for slower ships, capable of significantly saving main engine power at a given speed, or allowing the ship to travel faster

AL gINEN pawer level. fuel load output output PSV output PSV

condition power No power With | savings power With | savings
<is ESD Eindhoven | (DPDT1= PSV & (D PDT2 =
Y L e PDTO0 (KW)| PDT1 (KW) 1-PDT1 HVAF 1-PDT2/
Viz Vi _ﬁi.g H u b-VO rtex Abso rb ed FI ns : . : _ , IPDTO) PDT2(KW) |PDTO)
Y R i 2 2 F R BN B |- 3 ; T B 3 T (1 3R 35y i S —— - Size 10.5 1506 1425 5.4% 1346 8.1%
2 ﬁﬁﬁ%ﬁw&ﬁ%ﬂﬁﬂ%iﬁbﬁmmﬁ@, ﬁmLﬁfl\ﬁf%}#, ﬁIF‘iL}ir'ﬁI,“?ﬁiﬁE, FRIH SR HE R 7= 2 i i R B TRD) , M 1T Energy saving % 6% e
SRR RO, RS 7 X S SR Y S A IR, B e 3 — i B, e e T 115 2003 1900  51% 1846 7.8%
O — R A P IRABHEH - 5B B, T T WS N2 724 R PRSI, AT B T 4% - — -
BN EE, LOW sulfur fuel cost saving 308700 13.5 3418 3241 5.2% 3149 7.9%
14.5 4372 4166 4.7% 4048 7.4%
D Avortex fin is installed at the hub of a ship's propeller, with small fins on the hub cover that generate reverse vortices to ey P T 4.7% o 245
counteract the vortices produced by the propeller (hub vortices), thereby improving propulsion efficiency. It is mounted = = ==
16.5 7462 7114 4.7% 6913 7.4%

in the same way as the original boss cap and rotates along with the propeller.
Vortex fins are energy-saving devices installed on ship propellers. They disrupt the hub vortices or swirls generated
behind the rotating propeller, reducing fuel consumption.
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High efficiency propeller High efficiency propeller

R

Change propeller

TARZEH) SR ARERT L

O T KB EMACE %48 T EPL, KR BN, TEE R, SRR Project Cases Comparison of new and original propeller data
IREN S TR, MIRBER AT RS IR T s DI G, [, Z3REPLSG, J5 1% Gormmary
FEIRH T2 R, S SO T 78 4 1 L8R, O RIEOIEEG I, 11. 45w F &5z ACRZE T, PAL3. 071 ik i fiil B '
UL IRF, 01 AR P L Ty ST 1 0 A0 7 12 W, B 1 i FEIN, BRI e LR MR SR RIS 11295496, 9 K45 0 e = o
5 L A e N 23 ower Savings 5. 4%
@Eﬁﬁﬂﬂ n’\]*ké\', Mmﬁ%fg%ﬁ%o ”JZE’—EO :FOC (t/d] 36. 8 344: Idaily fuel oil consumption
2 Since most ships have already installed EPLs, their power is limited. Normally,the Fuel Savings (t/d) 2.0

cruising speed can no longer reach the originally designed speed. The design point
of the propeller is closely related to the speed.Therefore, after installing an EPL, the

< Based on preliminary estimates, the new propeller isapproximately 5.4%
more energy-efficient than the old oneunder a structural draft condition BaslE

working point of the original propeller will deviate,causing the propeller to be unable and at a speed of 13.0 knots.saving about 2 tons of fuel per day. — e | Fedeslan | roUOREERe
age . - . - - - - ain gngine
to fully utilize its efﬁmfency.At this point, if the propeller is redesigned .based.on tl}e TR om T
power of the EPL and its corresponding speed, the new propeller's design point will : : NI (epm) 105 105 reine Tpeed Al SHCR
perfectly match the ship's state, resulting in a significant improvement in efficiency. ' - B iin R Rsler | —w—rew prosler 4 6.0% MCRum (i) 9096 9096 Engine Pover Limtation
14000 ——|— — .
,I ‘ L 537 o % ST Ship
Erjoép%ller blades edge elimination 12000 // e Szjmi i:g izs e
- g . B, i s S LA 1-2K - / @ N (rpm] 84.0 84.7 1.008 propeller speed
g 4 A \ A4 4.0%
3 ﬁﬂ%%ﬂtfﬁﬁﬁﬁv Ay Xﬁﬂ%ﬁ&ﬁﬁﬁm[ﬁ%m@@, E“J\Ji?%mzéﬁﬂﬂg%f@‘ 3;10000 A i : E LRM 1.3% 4. 0% 3. 131 light running margin
; S p- b g - =y T o R, | & 8 D (kW ; 299 946 ; ed VS
B JX 075 1R I A I SR e R 1N GO R B2 oK ) PERE, M ek AL R 5 // : P () 1716 7209 | 0.946 | power dellvered #VS
WEIER 2 (R A DT AL I, HIL S, SSER BRCR W RE S G A R, L F s 7 L % 8000 ,/'f;/ 2 N Propeller
5IEHERAIUCEL R R, T HLAT S AL IRERR AR, SRR RE hfETS 21045, 4./' 2 0% & *:'[';“;(””"} - —
6000 = 4 2. . Blades
D If you don't choose to replace the propeller with a more efficient one and want to solve et (k) - 2t 0559
the problem ofthe propeller being too heavy, you can choose for trimming the edges 4000 1.0% o
of the original propeller. This solution involves modifying the edges of the original 115 120 125 130 135 140 145 150 155 DA (o) 1090 1090 diameter. aft anl
propeller to change its hydrodynamic performance and improve the match between Vs (kn) DF (mm) 1175 1175 diameter, fwd end
the mainengine and the propeller.After trimming,the feficiency of the propeller may LH (um) 1300 1300 hub length
decrease slightly, but since it improves the matching relationship between theengine 1: EMIETHETREER 5 foul i o Shansierel shofh

and the propeller, the unit fuel consumption ofthemain engine decreases, and over all
fuel consumption can also be improved.




