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APPROVALS > R&D >)»

Adhering to the technical route of "independent development on core technology, cooperative exploration of key equipment", since 2016, Head-
way has been actively carrying out the research and development of dual-fuel systems and acting as the key participator involved as a leading
researcher of hydrate flow safety/technical energy saving and environmental protection technology. After several years of technological
improvement and continuous accumulation, OceanGuard® Fuel Gas Supply System with independent intellectual property can meet the diversi-
fied technical specifications of marine low-speed engine/marine medium-speed engine and dual-fuel generator/boiler/GCU, etc., providing the
customized technical solution.
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BOG compressor unit and small/medium-sized BOG re-liquefied unit can provide customers with the boil-off gas solution per actual ship techni-
cal specifications, which can be widely used in the ultra-large LNG-Powered ships, and natural gas transport ships/bunkering ships under
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System Process

Combine the configuration/ship
layout plan and technical
requirements of the project,
matching customized technical
proposal and the development
and design of FGSS main and
auxiliary system, skilled in the
application of professional heat
exchange calculation software
like Pro II/ASPEN HYSYS for
design verification, to ensure
that the most reliable,
optimized, reasonable technical
solution.

Pressure Vessel

According to system require-
ments, design pressure vessels
such as low-temperature LNG
cryogenic storage tanks, high
and low-pressure heat
exchangers, and engineers are
familiar with ASME codes,
low-temperature material
characteristics, and welding
process requirements. By
virtue of software, analyze and
calculate temperature field
distribution, sloshing load,
crack propagation on cryogenic
vessels.

Electrical Control

Guided by the process flow
chart, the FGSS control
monitoring system and FGSS
safety control system are
independently designed by the
electronic control team, which
fully meets the technical goals
of independent design-model
selection-manufacturing and
commissioning, with high
system redundancy, safety, and
reliability.

Pipe-Spool Design

With many years of experience
in hull design and familiarity
with the requirements of ship
piping layout, the pipe spooling
team can design to avoid the
adverse effects of pipeline
low-temperature shrinkage and
stress concentration, by use of
3D design, stress analysis, and
integrated skid-mounted
design.

06



ADVANTAGES )>)»

OceanGuard® Fuel Gas Supply System provides a one-stop solution for customers.
The system integration scope includes fuel bunkering, gas storage, gas treatment,
pre-adjustment and other main configurations, as well as nitrogen purge, auxiliary
heating, dry powder fire extinguish, and other auxiliary gas supply systems. The
whole gas process package adopts customized development/modular design. The
layout is optimized according to the ship arrangement. The natural gas is heated by
an intermediate medium to reduce the risk of cross leakage between natural gas
and heat source and to ensure the flexibility and stability of the gas supply system
and heating unit under different environmental conditions in different navigation
areas.

As the core of FGSS, the control and monitoring unit and safety control unit are the
key components of the fine regulation of the system. The main control system and
safety system use a safety controller and adopt a redundant diversity structure.
Combined with hardware and software, the equipment can detect its working state
at any time, which can ensure the redundancy reliability, and safety of the control

and security system.

FUEL GAS SUPPLY SYSTEM

FUEL SUPPLY SYSTEM

AUXILIARY SYSTEM
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SOLUTIONS >>»

Self-Pressure-Built-Up FGSS
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NG BUNKERING 0

TANK CONNECTION SPACE

High-Pressure FGSS
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TANK CONNECTION SPACE

Low/Medium Pressure FGSS
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TANK CONNECTION SPACE

BOG FGSS
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ENGINE
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GAS VALVE UNIT >

Gas Valve Unit (GVU) is a vital component
between the Fuel Supply System and
Engines. GVU includes Double Block Bleed
Valves, Gas Control Valve, Gas Filters, etc.
When fuel supply system or engine normal-
ly/emergently stopped, GVU will automati-
cally cut out the gas supply, venting and
purging to prevent the fuel gas from back
flow.

-

NITROGEN S
GENERATOR 77

The Nitrogen Generator can generate
required volume of nitrogen at rated purity
to be used in fuel gas supply pipelines. With
the permeation process, water, oxygen
and some of the argon exit through the
membrane sides of the fibers. Only
nitrogen will remain as product.

The Nitrogen Generator can meet the
nitrogen requirement of most vessels with
low power consumption, small size and high
purity (no less than 99.5%).



RESEARCH ON
ALTERNATIVE FUELS >

ompatible differe Des o 7 s To meet the increasing urgency of decarbonization,
essor and BOG regasificatio em, OceanGuard® OceanGurad® Marine Fuel Supply System is expanding
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INTELLIGENT MANAGEMENT SYSTEM

OceanGuard® FGSS provides customers with advanced operation model including "One-Key Start" together
with "Cloud-based Control". Headway builds a shore-based ship intelligent platform for customers, through
remote signal transmission, making all key parameters and operating indicators in a real-time, cloud-based
monitoring state.

Fleet Map Dashboard Information Report




REFERENCE )))

1109.8m DUAL- FUEL LNG CONTAINER SHIP

General
Ship Name: TBD Hull No.: H52020003
Ship Owner: Rui Neng Ocean Shipping Year Built: 2021/2022
— Ship Builder: /hejiang Hongsheng Shipbuilding Co., Ltd. Quantity: 9 Sets
Classification: CCS
TR » ¢ CSA DECK Cargo Ship, R1, ICE CLASS B.
“' s g S Equipped with Container Securing Arrangements
ol e w e —rTS - x T CSM BRC
%%;T‘:%i; l‘l;:::::-lml FU:LHONNTIIERS oceanﬂ“am® i = Main
L | B R gEELIEAESRSUEPIF;ILYCSéSTE;AST 2 Lengh D.A.: 109.8 m Length P.P. 107.3 m
. BB NGRS RS * : Particulars
| | & = : " L ~ Breadth Moudlded: 25.0m Depth Moulded: 6.8 m
EE: G ~ Draught Scantling: 42m Cargo Capacity: 5,628 tons at design draught |
Vimes oo s LNG Capacity: Abt. 100 mé at 95% ’
. EEn oo . | g ot FGSS
Sl N : | ERR—— 8 M.E Model: CW8250C23950F9 Four Stroke Dual Fuel Engine
g ' : | v M.E MCR.: 2 x 1,760 kW LNG Tank: 1 % 100m? Double Walled

sempuza b pmne \ Information
G PBU Heating Capacity: 20 kw LNG Vaporizing Capacity: 100 kW
NG Heating Capacity: B5kW Manifold Type: L-V
Bunkering Rate: 120 m3h
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1145.8m DUAL - FUEL LNG CONTAINER SHIP 1130m DUAL - FUEL CARGO CARRIER

General General
lip Nases I 7 HE o hgglelil o Ship Name: TBD Hull No.: CG-H37
Ship Owner: Rui Neng Ocean Shipping Year Built: 2021/2022 . :
. o . i . Ship Owner: NIL Year Built: 2021
Ship Builder: Zhejiang Hongsheng Shipbuilding Co., Ltd. Quantity: 9 Sets ) . 3 .
I Ship Builder: ZE Sheng Chongging Investment Group Quantity: 2 Sets
Classification: CCS Shinbuilding Co.. Ltd
CSA DECK Cargo Ship, PSPC(B), ICE CLASS B. o PR
Equipped with Container Securing Arrangements Classification: CCS
Loading Computers (5.1, EEDI (ll+), Natural Gas Fuel Main
Main Lengh 0.A.: 122.9 m Length P.P.: 127.6 m
Lengh I.I.A.: 145.8 m Length P.P.: 142.8 m Particulars
Particulars Breadth Moudided: 16.26 m Depth Moulded: 7.0 m
Breadth Moudlded: d2.6m Depth Moulded: 8.6 m i Draught Scantling: 6.05 m Cargo Capacity: 3,000 tons at design draught
Draught Stfantlmg: 9./m Cargo Capacity: 14,000 tons at design draught LNG Capacity: Abt. 30 m? at 95%
LNG Capacity: Abt. 170 m® at 95%
Roae Ifll??ﬂsd H B6WH20LC1520DF1A0
M.E Model: 5-RT - flex S0DF Four Stoke Dual Fuel Engine 5 ORERN 3
MLE MCR.: 1 5,850 KW LNG Tank: 1 x 170me Double Walled M.E MCR.: ex 1,118 kW LNG Tank: 1 % 30m? Double Walled
Information I“f°"m5fti°“ - _
LNG Pump Capacity:  No Less than 2.5m? LNG Vaporizing Capacity: 160 kW PBU Capacity: 10kW LNG Vaporizing Capacity: 60 kW
NG Heating Capacity:  105kW Manifold Type: -V NG Heating Capacity: 90kW Manifold Type: L-V
Bunkering Rate: 200 m¥h Bunkering Rate: 40 m3h




