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FOR THE PAST 195 YEARS, BUREAU VERITAS HAS BEEN

A LEADING CLASSIFICATION SOCIETY AND CONSTANT PARTNER
TO MARINE AND OFFSHORE ACTORS. WE PRIORITIZE SAFETY,
PERFORMANCE AND SUSTAINABILITY, GUIDING ASSET OWNERS,
SHIPYARDS, EQUIPMENT MANUFACTURERS AND STAKEHOLDERS
AND SUPPLIERS TOWARD REGULATORY COMPLIANCE.

AS PART OF BUREAU VERITAS GROUP, WE EMPLOY OUR
WORLD-CLASS TESTING, INSPECTION AND CERTIFICATION (TIC)
EXPERTISE TO HELP SHAPE A WORLD OF TRUST.

SHAPING A BETTER
MARITIME WORLD

BV GROUP

BV MARINE & OFFSHORE

200 YEARS

OF EXPERTISE

140 COUNTRIES

SERVED

84,000

EMPLOYEES

400,000

CLIENTS

2,900

EXPERTS

+80

AiPs REVIEWED YEARLY

11,530 SHIPS

IN CLASSED FLEET

180

SURVEY CENTERS

BY THE SIDE OF
MARITIME PIONEERS

THE MARITIME INDUSTRY TODAY IS IN A CONSTANT STATE OF
INNOVATION.TOSUPPORTTHEACCELERATINGGLOBALENERGY
TRANSITION, MARINE AND OFFSHORE COMPANIES ARE
DEVELOPING NEW TECHNOLOGIES - FROM EMISSION
REDUCTION SYSTEMS TO REMOTE SURVEY TECHNIQUES.

As a leader in classification and
certification, Bureau Veritas supports
innovative projects and novel designs
through Approvals in Principle (AiP)
and Basic Design Assessments (BDA).
These preliminary third-party
assessments enable clients to
determine the feasibility of a new
project or technology, and identify
relevant Rules and regulations.

As adaptable assessments, AiP

or BDA can be performed for ships,
offshore units, equipments and marine
renewable energies (MRE) — all areas
of expertise for Bureau Veritas.

By undertaking an AiP or BDA

with Bureau Veritas, innovators gain

a trusted partner who can verify project
feasibility while providing relevant
services.

TAILORING OUR EXPERIENCE
TO YOUR NEEDS

Bureau Veritas’ offer is designed to be
client-focused. We perform design
reviews for projects at multiple levels
of maturity, from first iterations to
late-stage technologies. Document
requirements vary based on asset type
and the concept design stage. Our
guiding star is adaptability — we tailor
our offer to project and developer
needs, while upholding compliance
and performance standards.

In terms of sustainability, Bureau
Veritas is working alongside innovators
to drive the future of green shipping.
We have developed Rules for
alternative fuels, including LNG,
methanol, and ammonia, and
technologies such as wind-assisted
propulsion. This experience enables us
to guide clients through the relevant
classification frameworks during AiP
or BDA.

“By definition,

an innovative or novel
design review is

a flexible process,
because no two

are alike. At Bureau
Veritas, we account
for asset type, maturity
stage, project
ambitions, and
developer needs

from the start.”

Delphine Rigaud
Director —

Innovation & Collaborative
Industry Projects

BUREAU VERITAS MARINE & OFFSHORE

YOUR PARTNER OF CHOICE FOR INNOVATIVE AND NOVEL DESIGN




BUREAU VERITAS GRANTS
TWO LEVELS OF AIP,

SUBJECT TO DESIGN
MATURITY

LEVEL 1:
FEASIBILITY STUDIES

Feasibility studies aim to determine
the critical technical issues of

the project and assess whether

it can proceed to the design phase.
This typically corresponds to a 1-3
or “unproven” technology readiness
level (TRL).

1. Approval in Principle (AIP) to Gas and Heat
(GH), a company specializing in the design,
construction and integration of Liquefied Gas
Handling Systems.

LEVEL 2:
DESIGN CONCEPTS

The concept phase is an early
phase of the design process in which
the broad outlines of project are
defined and specified. This typically
corresponds to a 4-6 or “limited
reference” TRL.

2. Approval in Principle (AiP) to Daewoo Shipbuilding & Marine Engineering Co., Ltd. (DSME)
for its innovative design and development of an 86K Ammonia (NH3) carrier with NH3 propulsion.

3. Approval in Principle (AIP) to Gaztransport and Technigaz (GTT)
for building GTT Membrane LNG carrier by Mega Blocks.

design phase.

DSME 86K NH; Carrier with NH; Propulsion

APPROVAL IN PRINCIPLE
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4. Approval in Principle (AiP) to Dutch renewable energy company, SolarDuck,
for its offshore floating solar solution ‘King Eider’.

. BASIC DESIGN
ASSESSMENT (BDA)

A BDA will be granted if the review
includes documents (drawings,
analysis and specifications)
demonstrating that the design complies
with regulations and design codes —
with a view to its later construction.
Documentation includes the design
methodologies and preliminary
analyses, illustrating the analytical
method to be used in the detailed

APPROVALS IN PRINCIPLE

FOR MARINE AND

OFFSHORE ASSETS
AND EQUIPMENT

SHIPS

Innovative ships — such as
alternatively-fueled ships, autonomous
and smart ships, and uniquely
designed vessels — should undergo
AiP. The minimum documentation
required for a concept feasibility
assessment includes the vessel’s
design brief, midship section, and
general arrangement, with a visibility
plan where relevant.

Bureau Veritas has already delivered
AiPs for a variety of vessels using
alternative fuels or propulsion.

It delivered an AiP to Daewoo
Shipbuilding & Marine Engineering
(DSME) for an ammonia carrier
powered by ammonia fuel. Other
AiPs are advancing digitalization,

for example the AiP delivered to iXblue
for DriX, its innovative Unmanned
Surface Vessel (otherwise known as
a marine drone), which operates using
remotely supervised autonomy.

MARINE RENEWABLE
ENERGY

The most common MRE today

are offshore wind farms, including
fixed-bottom and floating turbines.
Other upcoming forms of MRE include
tidal arrays, which generate electricity
from waves, and floating offshore solar
farms. An AiP in this category requires
the minimum submission of a design
brief, project specifications and

a general arrangement plan.

Most recently, Bureau Veritas provided
an AiP for the world’s first

high-wave offshore solar farm for

the Oceans of Energy. The system
rests on the water’s surface, using

a combination of rigid and flexible
structures to ride the waves,
withstanding rough seas and heavy
storms.

EQUIPMENT

“Equipment” covers a wide range

of technologies, including emissions
reduction systems, exhaust gas
treatment systems, composite
materials, power cables, flexibles,

and mooring and tensioning
equipment. Additionally, the
introduction of new fuels is spurring
innovation in the field of fuel gas supply
systems (FGSS) and cargo containment
systems (CCS). To launch an
equipment AiP, project developers
must send at least the following
documents: a design brief, functional
project specifications, and a general
arrangement plan.

Among Bureau Veritas’ primary AiP for
FGSS was Mitsubishi Shipbuilding’s
LNG-fueled system, designed to
support a 4-stroke, dual-fuel engine.
We approved CRAIN Technologies’
Suction Wind 270, an auxiliary

wind propulsion device for cargo
ships. This was followed by an AiP

for HELION Hydrogen Power’s
FC-RACK™ Marine, a zero-emission,
hydrogen-powered electric generator
for maritime use.

DIGITALIZATION

The marine and offshore sectors are
both undergoing a digital revolution

— harnessing data to improve efficiency
across the board. Supporting these
developments, Bureau Veritas issues
AiPs for new digital and smart ship
systems and processes, remote
inspection equipment, cyber risk
management solutions and digital
classification tools.

Such projects require the minimum
submission of a functional specification
and design brief — and a general
arrangement where applicable.

Bureau Veritas has recently awarded
AiP to MOL for the basic design of

a ship OT/IT architecture with cyber
resilience measures, and to NYK,
MTI and Japan Maritime Science for

a fully autonomous ship framework,
APEXxS-auto.
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https://marine-offshore.bureauveritas.com/newsroom/dsme-receives-approval-principle-86k-nh3-carrier-nh3-propulsion
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https://marine-offshore.bureauveritas.com/newsroom/oceans-energy-receives-approval-principle-bureau-veritas-their-high-wave-offshore-solar

https://marine-offshore.bureauveritas.com/newsroom/oceans-energy-receives-approval-principle-bureau-veritas-their-high-wave-offshore-solar

https://marine-offshore.bureauveritas.com/newsroom/mitsubishi-shipbuilding-receives-bv-approval-new-lng-fuel-system
https://marine-offshore.bureauveritas.com/newsroom/mitsubishi-shipbuilding-receives-bv-approval-new-lng-fuel-system
https://marine-offshore.bureauveritas.com/newsroom/mitsubishi-shipbuilding-receives-bv-approval-new-lng-fuel-system
https://marine-offshore.bureauveritas.com/newsroom/crain-technologies-suction-wing-receives-aip-bureau-veritas
https://marine-offshore.bureauveritas.com/newsroom/crain-technologies-suction-wing-receives-aip-bureau-veritas
https://marine-offshore.bureauveritas.com/newsroom/crain-technologies-suction-wing-receives-aip-bureau-veritas
https://marine-offshore.bureauveritas.com/newsroom/crain-technologies-suction-wing-receives-aip-bureau-veritas
https://marine-offshore.bureauveritas.com/newsroom/bureau-veritas-delivers-approval-principle-helion-fuel-cell-system-fc-racktm
https://marine-offshore.bureauveritas.com/newsroom/bureau-veritas-delivers-approval-principle-helion-fuel-cell-system-fc-racktm
https://marine-offshore.bureauveritas.com/newsroom/bureau-veritas-grants-approval-principle-mol-cyber-resilient-vessel-network-architecture
https://marine-offshore.bureauveritas.com/newsroom/bureau-veritas-grants-approval-principle-mol-cyber-resilient-vessel-network-architecture
https://marine-offshore.bureauveritas.com/newsroom/bureau-veritas-grants-approval-principle-mol-cyber-resilient-vessel-network-architecture
https://marine-offshore.bureauveritas.com/newsroom/bureau-veritas-delivers-aip-fully-autonomous-ship-framework

YOUR PARTNER OF CHOICE
FOR INNOVATIVE
AND NOVEL DESIGNS

AT BUREAU VERITAS, WE LISTEN CLOSELY BEFORE OFFERING
GUIDANCE. WE ADAPT OUR APPROACH TO THE PROJECT
INFORMATION AND DOCUMENTATION OUR MARINE

AND OFFSHORE CLIENTS PROVI

To start an AiP or BDA, developers are
to provide a description of the project,
highlighting the innovations. They may
refer to project conditions, applications,
maturity or integration, or concern
industry-wide or company-specific
innovation. However, AiP may also be
used to attract new clients with new
design, not being necessary innovative.
Developers are invited to define the
level and details of project confidentiality,
and submit the list of documents

(e.g., drawings, technical documents).

r
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Bureau Veritas may suggest additional
documents relevant to the design
review, and issues an AiP or BDA
proposal. Certain reference
documents may be required in addition
to those submitted for review.

These documents will serve

as documentation and kept

in our file as such.

Documents are reviewed according to
the required disciplines involved for

concept assessment in a single cycle,
enabling Bureau Veritas to determine

INDICATIVE LIST OF DOCUMENTS PER CONCEPT APPROVAL STAGE

Documents | _AiPlevell |

All AiPs General drawings

evel 1 AiP Level 2
X X X

+80

AiPs REVIEWED YEARLY

|
479 | pEcARBONIZATION
1495 | piciTaLizaTION
1996 | HuLL sTRucTURE
f6 | MARINE RENEWABLE
ENERGIES
%6 | oFFSHORE

the suitable AiP level and deliver
final approval.

Bureau Veritas then summarizes

our main comments and sends them
to the client for review. This enables
both parties to fully understand and
agree on the AiP or BDA before the
final statement is issued. If agreed by
the Developers, the issuance of an AiP
may be subject to a Press release

or other external publication. Bureau
Veritas remain a trusted partner also
after the AiP Certificate or BDA
statement has been issued, to
follow-up on further developments
and implementation.

section, Profile & deck,

and mooring layout

- for mooring: e.g. line description plan

List of applicable rules X X X
Design basis / Project Specification / . 2 .
Functional specification (if any)

General arrangement X X X
Key structure drawings

- for ships and offshore units: e.g. Midship Partial Partial

Shell expansion, Welding

(e.g. Midship section)

documentation

Design Brief / Methodology of analysis
(extreme, accidental, fatigue, service)

Partial documentation
(extreme loading only)

Preliminary analysis reports

Partial documentation
(extreme loading only)

Venting and bunkering

Preliminary Risk analysis X X
X
Process Flow Diagram (PFD) (key Process Flow X X
Diagram/PFD only)

Process & instrumentation Diagram X

Material specification X

Installation, maintenance and inspection manual X
For ships, Trim a stability booklet / Loading Manual X X
offshore and
MRE AiPs Hazardous area / Fire Integrity Plan X X
For ships X

station arrangements

(for ships with alternative fuels)

calculation

Equipment number and mooring equipment

X
(for ships with Wind Assisted X
Propulsion/WAP)

Navigation lighting plan

X
(for ships with Wind Assisted X
Propulsion/WAP)

For offshore .
and MRE Mooring analyses

X X

BUREAU VERITAS:
A TRUSTED PARTNER

BUREAU VERITAS BRINGS ABREADTH AND DEPTH OF
EXPERIENCE TO INNOVATIVE PROJECTS AND NOVEL DESIGNS,
HAVING GRANTED AIP OR BDA FOR SHIPS, OFFSHORE UNITS,
MARINE RENEWABLE ENERGIES AND MARITIME EQUIPMENT.
AT THE PROJECT LEVEL, OUR EXPERTS ARE FLEXIBLE

AND TRANSPARENT DURING STATEMENT DEVELOPMENT AND
THROUGHOUTTHEREVIEWPROCESS.ATTHEINDUSTRYLEVEL,
WE OFFER A THOROUGH UNDERSTANDING OF CURRENT

AND DEVELOPING REGULATIONS, CLOSELY FOLLOWING

THE WORK OF REGULATORY BODIES, GOVERNMENTS

AND INDUSTRY PLAYERS.
I RISK-BASED

QUALIFICATION
OF NEW TECHNOLOGY

WHAT IS A JOINT
DEVELOPMENT
PROJECT?

The maritime industry faces

an increasingly fast-paced and
high-pressure energy transition.
External partnerships provide
crucial leverage to enhance
decision making and unlock
progress.

Creating and improving design
methodologies and designs, or
developing Rules require close
collaboration with the industry.
Such cases may lead to
establishing a Joint Development
Project (JDP). JDP outputs may
also include the delivery of

an AiP or a BDA.

Bureau Veritas has dedicated
processes for launching a JDP.

We share our experience with

our clients to find suitable solutions
and move toward our common goal:
decarbonisation. To accompany our
clients in their decarbonisation journey,
we anticipate their development with
continuous development of our rules,
as for instance for alternative fuels,
smart shipping or remote inspection
technologies.

Bureau Veritas also offers
guidelines for Technology
Qualification Assessment
(N1525) using a risk-based
approach. The qualification
process is designed to leverage
a range of qualification
processes to identify failure
modes for the technology and
ensure the associated risks are
reduced to an acceptable level.
It proves that a technology

can reach an acceptable level

of confidence. I
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5.Approval in Principle (AIP) for LNG Fueled VLCC with Ammonia Prepared. Approval in Principle (AIP) for LNG Fueled VLCC with Ammonia Prepared.
This AIP is the result of the successful cooperation between China Merchants Energy Shipping Co., Ltd. (CMES), TotalEnergies, Dalian Shipbuilding
Industry Co., Ltd. (DSIC), and GTT, through their Jointly Design Project Cooperation Agreement signed in 2021.
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FOR MORE INFORMATION,
CONTACT BUREAU VERITAS MARINE & OFFSHORE

Tour Alto

2-8 boulevard de Neuilly, 4 place des Saisons
92400 Courbevoie - France

+33 (0)1 80 61 76 80

marine-offshore.bureauveritas.com
(]

IN Bureau Veritas | Marine & Offshore

BUREAU
VERITAS

Shaping a World of Trust
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